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DEPARTMENT OF THE AIR FORCE %
HEADQUARTERS OGDEN AIR LOGISTICS CENTER (AFLC)

HILL AIR FORCE BASE. UTAH 84056

,.. AUG 21988
ArVN 00 MAW

suSJcCV FY89 Approved Resource Control Center (RCC) Rates

..- MAB MAX MAN MAQ MAR .LMAS.

1. The attached list of FY89 RCC rates has been approved by
Headquarters P-FLC/MAJ and will be used in the G004L system for
pricing all temporary work orders.

2. These rates may be used in estimating the cost of new
requirements: An actual bill of material (BOM) may be used for
direct expense material instead of the rate; this will provide
more equitable pricing. Other direct costs for temporary travel
duty (TDY) will have to be adde* to obtain the total cost.

3. Any questions relating to these rates should be directed to
Mrs Daphne Gale, MAWFB. extension 72452/3.

1 Atch
0%), Ch. e F8

UNITED STATES AIR FORCE

SEPTEMBER 18, 1947



.' FY89 APPROVED RATES

RCC DIRECT OPER GEN & TOTAL DIR TOTAL

LABOR OVHD ADMIN BASE RT MATRL RATE

MBPAA 1 $18.93 $12.69 $8.32 $39.94 $10.88 $50.82

MBPAB $18.78 $13.05 $8.32 $40.15 $11.18 $51.33

PBPAC $18.97 $12.88 $8.32 $40.17 s11.79 $51.96

MBPAE $19.51 $12.46 $8.32 $40.29 $0.00 $40.29

MBPAH $18.93 $13.03 $8.32 $40.28 $14.81 $55.09

MBPAS $19.11 $13.12 $8.32 $40.55 $0.00 $40.55

MBPBC 18.05 $13.50 $8.32 $39.87 $3.80 $43.67

MBPDA $20.75 $14.96 $8.30 $44.01 $1.79 $45.80

MBPDB $21.40 $16.90 $8.30 $46.60 $1.39 $47.99

MBPDC $20.82 $10.99 $9.00 $39.81 $1.33 $41.14

MBPMA $0.00 $5.07 S5.29 Z10.36 $5.31. $15.67

MsPMB $0.00 $8.28 $8.32 $16.60 $5.92 $22.52

MBPMC i $0.00 $22.97 $9.94 $32.91 $0.00 $32.91

M9PSA $17.43 $10.48 $7.86 $35.77 $0.00 $35.77

MBPSB $16.64 $11.16 $8.14 $35.94 $0.00 $35.94

MEPSC $18.47 $10.70 $8.14 $37.31 .$0.00 $37.31

MEPSD s9.97 $14.60 $7.86 $42.43 $0.00 $42.43

M8PSE $18.18 $18.00 $7.93 $44.11 $0.00 $44.11

MEPSK $17.16 $10.64 $7.93 35.73 $0.00 $35.73

MBPSM $16.99 $10.50 $7.93 $35.42 $0.00 $35.42

MBPSP $20.43 $10.96 $7.93 $39.32 $0.00 $39.32

MBPSS $17.99 $11.21 $7.93 $37.13 $0.00 $37.13

MKLAA $19.73 $11.17 $8.24 $39.14 $2.91 $42.05

MKLBB $19.26 $27.71 $8.24 $55.21 $0.00 $55.21

MKLCC $20.65 $9.65 $8.24 $38.54 $3.63 $42.17

MKLDD $19.38 $47.26 $8.23 $74.87 $0.00 $74.87

MKLEE $19.59 $12.42 $8.24 $40.25 $6.06 $46.31

MKLFF $18.90 $15.18 $8.24 S42.32 $8.25 $50.57.

MKLGG $20.49 $26.70 $8.24 S55.43 $0.00 $55.43

MKPAA $19.20 $20.28 $8.23 $47.71 $2.11 $49.82

MKPAC $19.30 $21.03- _$B.32 S48.65 $8.05 $56.70

MKPCA $18.85 $28.60 $8.30 $55.750 $13.51 $69.26

MKPCD $20.40 $48.25 $8.28 $76.93 $10.51 $87.44

MKFCF i$18.81 26.05 $8.27 $53.13 $18.91 $72.04

MKPDA $2.16 $7.10 $8.22 $17.49 $3.00 $20.48

IMKPDB 1 $19.44 $5.50 $8.15 $33.09 $0.00 $33.09

MKPEA $19.00 $12.84 $8.24 $40.08 $10.81 $50.89

MKFEB $18.60 $12.40 $8:24 I$39.24 $3.86 $43.10

MKPGB 1 $20.91 $6.98 $3.108 $35.97 SO.09 $36.06

M.KFTA $19.63 $26.12 $8.31 $54.06 $9.08 $63.14

MPIB $18.84 $13.76 $8.31 $40.91 $26.82 $67.73

MF.PIC $19.79 $10.91 $8.23 $38.93 $6.87 $45.80

MKPFKA S19.40 143.39 $8.31 IS71.10 $17.36 $88.46

Mi:F KB $19.79 510.91 $8.23 .38. 93 $6.87 $45.80

MiPKE $21.01 $38.43 $8.29 ;67.73 $19.18 $86.91



I -7 +. 
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MKPNC $19.40 $43.39 $6.31 i $71.10 $173,6 $86.46

MKPND $20.06 $13.03 $8.32 $41.41 $9.83 $51.24

MKPNE $19.49 $12.06 $8.31 $39.86 $25.70 $65.56

MKPNN $20.23 $16.82 $8.23 $45.28 $27.77 $73.05

MKPPP 1 $20.08 $30.41 $13.24 S63.71 $0.00 $63.71

MKPRA 1 $19.49 $12.08 $11.57 $43.12 $31.50 $74.62

MKPRF $17.30 $11.74 $8.32 $37.36 $9.49 $46.85

MKPRS $20.23 $16.82 $8.24 $45.29 $8.50 $53.79

MKPRW t $19.24 $15.10 $7.88 S42.22 $21.00 $63.22

MKPWA $17.54 $24.70 $8.03 $50.27 $0.00 $50.27

MKPWB 1 $17.54 $24.70 $8.03 $50.27 $0.00 $50.27

MKPWC $17.54 $24.70 $8.03 $50.27 $0.00 $50.27

MKPWD $17.54 $24.70 $8.03 $50.27 $0.00 $50.27

MKPWE $17.54 $24.70 $8.03 $50.27 $0.00 $50.27

MKPWF i.S17.54 $24.70 $8.03 $50.27 $0.00 $50.27

MNPBA 1 $19.25 $17.07 $8.43 $44.75 $15.99 $60.74

MNPBB t s18.5B $14.52 $8.43 $41.53 $19.84 $61.37

MNPCB $17.59 $17.13 $8.22 $42.94 $29.74 $72.68

MNPCD $18.38 $14.36 $8.31 $41.05 $9.40 $50.45

MNPCK $17.76 $16.14 $8.29 $42.19 $13.82 $56.01

MNPCL $17.76 $15.44 $8.25 $41.45 $38.25 S79.70

MNPCR $18.01 $18.71 $8.33 $45.05 $3.22 $48.27

MNPCT $18.23 $15.84 $8.39 $42.46 $14.35 $56.81

MNPGN $18.51 $16.09 $8.37 $42.97 so.00 $42.97

W MNPGP s18.53 $16.04 $8.35 $42.92 $0.37 $43.29

MNPGW $16.90 $22.07 $8.36 $47.33 $0.00 $47.33

MNPME I $19.69 $18.11 $8.29 $46.09 $2.29 $48.38

MNPMG $21.50 $25.48 $8.19 $55.17".: $3.53 $58.70

MNPMK $19.55 $16.31 $8.36 $44.22 $0.00 $44.22

MNPMN i$18.74 $21.05 $8.41 $48.20 $5.56 $53.76

MNPNA I1,S51 $16.04 s8.37.. $42.97 $0.00 $42.97

MNPRA 1 $17.82 $16.67 $8.28 $42.77 $0.00 $42.77

MNPRB $18.50 $22.46 $6.26 S49.22 $0.00 $49.22

MNPRC $17.97 $22.43 $8.24 $48.64 $0.35 $48.99

MNPSA $17.79 $21.23 $8.42 S47.44 S10.54 $57.98

MNPSE I $17,90 $16.46 $8.43 $42.79 $20.16 $62.95

MNPSQ $17.65 $15.23 58.34 $41.22 $10.35 $51.57

MNPWA $19.59 $14.51 $8.39 $42.49 $0.17 $42.66

MNPWB $23.11 $19.26 $9.63 $52.00 $0.00 $52.00

MNPWE I S18.43 S15.75 S8.07 S42.25 $8.09 $50.34

MNPWW $19.13 $16.69 $8.23 $44.05 $3.41 $47.46

MQCCC S22.36 $14.62 $8.14 $45.12 $0.00 $45.12

MQCMM $ S22.31 $21.57 $8.14 $52.02 $0.00 $52.02

MQQVC s $20.72 $11.91 $7.95 140.58 $0.00 $40.58

MRAEC $29.32 $22.97 $9.94 561.23 $0.00 $61.23

MRAEE $29.32 $22.97 $9.94 Z61.23 $0.00 $61.23

MRAEH S28.Z2 $22.97 $9.94 561.23 $0.00 $61.23

MRAEN $28. $22.97 .9.94 $61.23 s. O0 $61.23



MSAAA 1 $22.41 $11.12 $e.20 $41.73 $0.52 $42.25

MSABB $23.89 $10.60 $8.20 I$42.69 S1.38 $44.07

MSACC $23.06 $9.96 $6.20 $41.22 $0.00 $41.22

MSADD $22.44 $10.79 $8.20 $41.43 $1.60 £43.03

MSFAA $21.36 $12.29 $8.44 $42.09 $0.00 £42.09

MSFBB 1 $17.95 $11.34 $8.44 *37.73 $0.00 $37.73

MSFCC $23.03 $11.06 $6.19 $42.28 $0.00 $42.28

MSFDD $23.03 $11.06 s.19 $42.2e $0.00 £42.29

MSFEE $21.36 $12.29 $9.44 $42.09 SO.00 $42.09

MSMAA $21.69 $12.29 $8.20 $42.18 $1.29 S43.47

MSMBB $22.44 $10.79 $9.20 $41.43 £1.60 £43.03

MSMCC $23.03 $11.06 £8.19 $42.28 $0.00 $42.26

N
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MANPRC PLAI ING SHOP

7 ,lvAY - 3 jUN 89

-IGNACIO Z. OLVERA, ACH GEN FRN -BAN CISOWSKI, ELTRPLTR TRG

ANODIZE-CAD PLATE PUMPERS CHROME/IRRIDITE/
(18) DAYS BRUSH PLATE (16) DAYS

FIELDS, RONDAL (S) -WS-09 6ILLMIRE, SHARON tS)WS-09
BEENS, JACQUELINE wG5P7 GREENWOOD, BRENT .WG-O- BAKER, DEAN -WG-O7-
COPENHAVER, U. (A) WG-09 AYBALL, JAN -WG-07- DODSON, JOANN -WG5P7
DRAKE, DELL WG-09 0 s .. ECSLESTON, DALLAS WG-09
EVERETT, NICHAEL WG5PY- O r , - - M IANSEN, GERALD WG-09
FRITZ, ROBERT WG-07 - 05 Fc -- - HOLiES, GORDON WG-09
GALLEGOS, DAN WG-09 011J s I z $ JACOBSEN, LESLIE WG-O7-
MARONEY, LONNIE WG-09 07 2- - - ? LARSON, DAVID WG-09
mARBLE, JOSEPHINE wG-U9 aS 13S" I z z "1 ROYLANCE, GREG (A) WG-09
i'cntii,, RICHARD ,C-uG9 ol p.r t c5 9 O 34 SiIIH, HARRY LG-oj
PIERCE, 1HOMAS -WG-U-- O)P)'S't- 4 I (
RIVERA, GREG WG-09 TL 5 (4 IS (o4 SHOT PEEN DAYS
SMUIN, STEPHEN WG-U9
VALUEZ, JOSEPH -WG-O- ACKER, LESLIE -WG5P8-

* VILLARRUEL, CATHY WG5P7 - MARTIN, DAVID 6G-U8-
WIGGINS, STEVEN WG-09 SANCHEZ, MANUEL _WG5P8 -

SEIFERT, JACK WG-08-
CHROME/VAC/CAD/ CHROME/ANODIZE VELASQUEZ, LEE wG-08-
BAKE (16)SWING CAO/BAKE (13) GRAVE

SIIMONS, ROGER (S)-WS-09 KOFORD, GARY (S) -WS-09 Mi,I--f,6.51t WG8-
bURKDOLL, JAMES WG-09 -BRADLEY, RICHARD WG-09
FRANCIS, WADE S. -WG-07- CHAVEZ, JESUS WG-09
HALL, MIKE WG-09 FIELD, ROBERT WG-09
HYER, STEVEN -WG-O - NELSON, DALE WG-U9 (S) - SUPERVISOR
LICHT, SUSAN WG-09 NICKERSON, ANY WG-U9 (A) - ALTERNATE
rAKI, JAM ES WG-O PLAYER, MARLIN kA) WG-O9 (LI) - LOANED IN
MCATEE, JAMES (A) WG-09 SMITH, WILFORD WG-09 (LO) - LOANED OUT
PERKINS, RANDY WG-09 SWANER, STEVEN WG-07 (US) - UNION STEWARD
SHAW, LAWRENCE WG-09 ThORNLEY, MARK WG-09 - ON CALL
ShITH, bRENT WG-09 WAYMAN, WILLIAM WG-09
Sr'llH, bRUCE WG-09 PRC ASSIGNED:
STEWART, JEFFREY WG-09 SHOTPEEN GRAVE 3711-WS-09 - 4

3711-WG-09 - 34
SHOTPEEN SWING FACER, ROBERT WG-08- 3769-WG-U8 - IU'-(iLO)

NICHOLLS, RODNEY WG-08- 3711-WG-07 - 11
KELLER, EDWARD WG-08- 4749-WG-07 - 3
U1 bbINS, MARK WG-Ub- b91U-WG-OS - 1-

a PSb SWING TOTALS: 63 (ILO)

**** *** *************BOD ILY, LOY -WG-05""
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AUXILIARY OPERATIONS

VAPOR DEGREASE
1,1,1-tncooeUmane

ALKAU CLEANER
so~wn hnwode
gotn metasiicat
bisodwi phosphate
waw

RINSE
walK (room lemperat"r)

DESMUT
riot acw
water

RINSE
watr (room temperalre)

CONVERSION COAT
ctvOium tnoxde
potssum fercade
barium slicoflufide
Waller

water (mroo temperature

RINSE

DRY

ALUMINUM CONVERSION PROCESS

LSC-20049

Pr L,4L



SAUXILIARY OPERATIONS

VAPOR DEGREASE
1,1,1 -trichoroethane

ALKALINE CLEAN
trisodlum phosphate
sodium hydroxide
sodium metasilicate

RINSE
water (room temperature)

DESMUT STRIP
Enitric acidl chromic acid

water (room temperature) RINSE
wate(room temper-tiJre]

CHROMIC ANODIZE SULFURIC ANODIZE RINSE
chromic acidI sfubric acid water (hot)

water (room temperature) DRYEdr I
DYE AUIIRD E OPERATIONS

SEL RIS IS"R
Cromic acid water (room temp.) water (hot) air

ANODIZE PROCESS LSC-2004A

- - pa.-o)"4
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VAPOR DEGREASE

[AUXILIARY OPERATIONS)

-STRIP
ammondfnfritrate i '', -

RINSE
water (room tempraftre)

,JIAIJXILIARX OPERATIONS

atrRINSEwater (room temperature)

hydrochloric acid

- RINSE
water (room temperature)

LHE CADMIUM PLATE "" ' ' -' "..
cadmium oxide
Utanium metai
sodium ,yanide
sodium hydroxide
sodium carbonate

RINSE
water (room temperature)

CHROMATE
chromic acid
nitric acid

(CONTINUED ON NEXT PAGE)

LHE CADMIUM PLATING PROCESS
LSC.20058A



S
(CONTINUED FRO IPREVIOUS PAGE)

RINSE 1
water (room temperature)

DRY
air

AUXILIARY OPERATIONS

RINSE

;vater (room temperature):.

CHROMATE
irioie 8P CRMT

chromic acid
nitic acid

RINSE
'.,, water (room temperature)

t RINSE
water (hot)

DRY
air

I LHE CADMIUM PLATING PROCESS

L.SC-20058A
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IAUXLARY OPERATIONS 1

STRIP STRIP STRIP STRIP
dvo r Cm id sudcmidl sodium hydroxi hrohori acid
water Water W a te wate

( RINSE
water (mom timperakur)

DRY
w

AUXILARY OPERATIONS

CANODIZE STRIP~chromic acd

sodwmoa acid

NRINSE

IF 
w -or (oom w r 'aoo)m

ALKALINE CLEAN CLEANs d u n h o W s m w bi
sodium ewia

~RINSE
F wlo (rmom umwaf)

(COTINUED ON NEXT PAGE)

CHROMIUM PLATING PROCESS LSC20064A

-9- Pf, Z. .z



(CONTINUED FROM PREVIOUS PAGE)

I ~~RINSE

[:I s (ronlfiaus

ALUMINUM ETCH

muff urc acid
wmmimonm biluoride

RINSEf water (mom Wiperature)

ZINCATE
godhjm hydroxide
sodwmn cyanide
zinc hydroxide
wate

RINSE]
wate (rowm laqwars)

COPPER STRIKE
sodium cyanide
sodium hydroxide

pMcy&*19

[CHROMIUM PLATE
vuic acid

CHROMIUM PLATING PROCESS
LSC-20064A

-7-



AUXILIARY OPERATIONS

AOISTRIP ALKALIN CLEAN
sodium trydroxide hd dsufrcai

sodujgn ac roid sduecv

RINSESE
watale (room tefffsratwO)

CHILAR RIRAI NSE

RINSE I1
wUwo (room Iernrabue)

ALALN (FROM TEPAE
soNiuED ON NjeXTPG)(O~NENNXAE

NICKELu PLTIG ROES "S-2O

sodium~;~ 4,,:~ ETH TC



0 (CONTINUED FROM PREVIOUS PAGE) (CONTINUED FROM PREVIOUS PAGE)

(CONTINUED ON PREVIOUS PAGE)

ETCH

-jtx ac~lcmi a

RINSE
w4wor(MwU'no) NICKEL STRIKE

ZINCATE

zinc h mxid - R RI NSE

RINSE
Wder (roGM ieffome)

COPPER STRIKE
€.ru cyaakdsodm cymnid

swdum qaibe
sodu hodde
rochele sab

RINSENICKEL PLATE
walr (MoM tempof r .w ) ,-ick

RINSE
(rorn tomner~ie)

NICKEL PLATING PROCESS s.os

0



[AUXIUARY OPERATIONS

STRIP

W on hdxdkl

sodium ue sI~5o

(reve(so m

E
NRINSE

(room temperature)

ALKALINE CLEAN
sodumn hytxae
triso ospllte
sodum melasilicate

RINSE
water (oMM *m, bxe)

RINS

waler (room temperature)

I CYANIDE DIP~sdmc-d

COPPER STRIKE
oow:r crrnf
sodim cyarid
mdum hydroxide

RINSE
water (room temperatue

(CONTINUED ON NEXT PAGE)

SILVER PLATING PROCESS LSC-20065A

-3 ,- I',0, '.



(CONTINUED FROM PREVIOUS PAGE)

RINSE
wawe (room iemperaftie)

SILVER STR!KE
syer cyanide
potassium cyiride

SILVER PLATE

potassiumf cyanide

I RINSE
water Nho)

J DRY

SILVER PLATIN Marpo%0SS

LSC-20065A



AUXILUARY OPERATIONS I
" I •

STRIP STRIP STRIP STRIP
riflc acid ho ac soium hydroxide nir benzene sufoate

hl -- f

RINIE q -

water (room temperature)

[AUXIUARY OPERATIONS I
ALKALINE CLEAN

sodium hydfoxide

RINSRIETC
w owater (room temperature) nitc ad

sulfricaddhydochori aoc wter (room iteperature),

RINSE

wT er (rTCm tm raue 1water (rINS Emea )
r 

(room temperatRIe)
I INS E

soistannateT

owauumht) J COPPER STRIKE

f DRY 1 om ~~

sodium rbo e

INS

[wTIN PLATING PROCESS LSC-0RNS

water(mom l SC2006Ahe



AUXILIARY OPERATIONS I
VAPOR DEGREASE

ALKAUINE CLEAN
sodum cafoto
biSAdu popate
sodum metasiate
wata

RINSE
Fwater (room *mperakn)

PASSIVATE
nftacwi
sodwil dbcu'mate
waWe

[ RINSE0a ______

CHROMATE DIP
sodum dicivma
wawe

RINSE
wafe (rom Wrnperafn)

I DRYJ

PASSIVATION PROCESSLS206



FAUXIUARY OPERATIONS

VAPOR DEGREASE

wawaW

MANANSPHOSPHATE COATIN PROCE SPHT

wLSC.2005
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LfBOR STANDARD OPERATION RESOURCE STANDARD AND METHOD MAMLYSIS 11/22/88 A-E0468-I91-DY-M45 PAGE 0001
263376 ,lS J " W, RCC MNPRC 44-22-3 86224

TECHS S W F PP A/R REY
SUB T K #R A FA SUPPORT (DE---- - -SCRIPTION ..- . M> B PAE FD S1 A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCI C

C001 S N UP EA B K 88183 .74 PERCENT ENGR 66.4 F-15 MAiN OUTER CYLINDEP 3.05 2.25
0001 UP 01 00 .00 PART NUMBERNSN .000 .000 .000 0

0030 68A410702-1005 1620010760547
0040 68A410702-1006 1620040753562

0022 UP 01 24 DEGREASE .023 .120 4
0010 E RUB-CV-DI 1.00 VAPOR CL (OEGR)HOOK/BASKET .08709 .107
0020 E RJP-PU-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0023 UP 01 24 .95 STRIP CAD .262- .060 .309 .5 10
0010 E ZCD-ST-M1 1.00 STRIP CAD ID/OD NED/LR PART 25260 .313
0020 E RJP-PW-R1 1.00 REM RPL PAPIURK SIGN UFF raC .01001 .012

0024 UP 01 24 .05 STRIP RUST .262 .003 .016 .3 1
0010 E ZCD-ST-M1 1.00 STRIP RUST .25260 .313
0020 E RJP-PU-R1 1.00 REM RPL. PAPRWRK SIGN CrF DOC .01001 .012

0098 UP 01 24 1.00 DEGREASE .097 .023 .120 4
0010 E RWB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-PW-R1 1,00 REA RPL PAPRWRK SIGN OFF DOC .01001 .012

0100 UP 01 24 .05 STRIP CHROME MED PART O.D. .186 .002 .012 24,0 0
0010 E ZCR-ST-M2 .50 STRIP CHROME 00 MED/LRG PARTOCC. 2 EA OPERATIONS .35303 .218
0020 E RJP-PW-Rl 1,00 REM RPL PAPRthK SIGN OFF DOC .01001 .012

0110 UP 01 24 .05 STRIP CHROME MED PART O.D. .186 .002 .012 24.0 0. 0010 E ZCR-ST-M2 .50 STRIP CHROME OD MED/LRG PARTOCC. 2 EA OPERATIONS .35303 .218
0020 E RJP-P-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 ,012

0113 UP 01 24 .05 STRIP CRONE MED PART I.D. .494 .006 .031 24.0 1
0010 E ZCR-ST-M1 1,00 STRIP CHROME ID ED/LRG PART .48467 .600
0020 E RJP-PV-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0150 UP 01 24 .50 BAKE AFTER ETCH .171 .021 .106 8.0 3
0010 E ZPL-BK-M1 1.00 BAKE NED/LRG SIZE PART .16175 .200
0020 E RJP-PW-RlI 1.00 RED RP. PAPRWRK SIGN OFF DOC .01001 .012

0165 UP 01 24 .s0 DEGREASE .097 .012 .060 2
0010 E RUB-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-P-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0170 UP 01 24 .50 SHOTPEEm NED PART/MASK .391 .047 .243 8
0010 E ZMA-CL-02 1.00 MAS NED CYLINDRICAL PART .17000 .210
0020 E RPL-SP-MI 1.00 SHOT PEEN SMhLL/MED PART .16131 .200
0030 N ZUM-CL-02 1,00 UWASK MEDIUM SIZE CYL PART .05067 .062
0040 E RJP-PV-RI 1.00 REM RPI. PAPRRK SIGN OFF DOC .01001 .012

0175 UP 01 24 .05 PREP FOR CHROME MED PART O.D .720 .009 .045 1
0010 N 1.00 PREP FOR CHIIOE .71000 .880
0020 E RJP-P-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0178 UP Oi 24 .05 GRIT BLAST .111 .001 .007 0
0010 E RP-SB-M2 1,00 SANDBLAST MED PART WALK-IN B ,10180 .126
0020 E RJP-Pl-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0180 UP 01 24 .05 CHROME PLATE NED PART O.D. .600 .007 .037 24.0 1
0010 N 1.00 CHROME PLT NO PART O.0. .59000 .731
0020 E RJP-P-R1 1.00 REM RP. PAPRWRK SIGN OFF DOC .01001 .012

85 UP 01 24 .05 BAKE AFTER CHROME PLATE .171 .002 .011 8.0 0
0010 E ZPL-BK-M1 1.00 BKE NED/LRG SIZE PART .16175 .200
0020 E JP-P.-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0191 UP 01 24 .05 BAKE AFTER 6RIND .171 .002 .011 8.0 0

. .T C-f .. ... . .



0010 E ZPL-BK-Ml 1.00 BAKE NED/LRG SIZE PART .16175 .200
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

UP 01 24 .40 GRIT BLAST .111 ,011 .055 2
0010 E RPL-SB-M2 1,00 SANDBLAST MED PART W.K-IN B .10180 .126
0020 E RJP-PW-RI 1,00 REN RP. PAPRURK SIGN OFF DOC 001001 .012

0194 UP 01 24 .40 PREP FOR CHROME MED PART I.D .940 .090 .466 15
0010 N 1.00 PREP CHROME I.Do .93000 1.153
0020 E RJP-PW-R! 1,00 REM RPI PAPRWRK SIGN OFF DOC .01001 .012

0195 UP 01 24 .40 CHROME PLATE NED PART ID. .640 .061 .317 30.0 10
0010 N 1.00 CHROME PLATE MED PART .63000 .781
0020 E RJP-PU-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0200 UP 01 24 .40 BAKE AFTER CHROME PLATE .171 .h16 .085 8.0 3
0010 E ZPL-BK-MI 1.00 BAKE MED/LRG SIZE PART .16175 .200
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC 101001 .012

0202 UP 01 24 05 PREP FOR CHROME MED PART O.D .720 .009 .045
0010 N 1.00 PREP FOR CHRMOE .71000 .880
0020 E RJP-PW-R1 1.00 REM RPL PAPRWPK SIGN OFF DOC .01001 .012

0204 UP 01 24 .05 GRIT BLAST .111 .001 .007 0
0010 E RPL-SB-M2 1.00 SANDBLAST MED PART WALK-IN B .10180 .126
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0106 UP 01 24 .05 CHROME PLATE MED PART I.D. .640 .008 .040 30.0
0010 N 1.00 CHROME PLATE MED PART .63000 .781
0020 E RJP-PW-R1 1.00 REM RPI. PAPRWRK SIGN OFF DOC .01001 .012

0207 UP 01 24 .05 BAKE AFTER CHROME PLATE .171 .002 .011 8.0 0
0010 E ZPL-BK-MI 1.00 SAKE MED/LRG SIZE PART .16175 .200
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0225 UP 01 24 .40 BAKE AFTER GRIND .171 .016 .085 8.0 3
0010 E ZPL-BK-M1 1.00 BAKE NED/LRG SIZE PART .16175 .200@ 0020 E RJP-PW-RI 1.00 REM RL PAPRURK SIGN OFF DOC .01001 .012

0235 UP 01 24 .40 DEGREASE .097 .009 .048 2
0010 E RWB-CV-D1 1,00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-N-R1 1.00 REM RL PAPRWRK SIGN OFF DOC .01001 .012

0300 UP 01 24 1.00 GRIT BLAST .111 .027 .139 5
0010 E RPL-SB-M2 1.00 SANDBLAST MED PART VALK-IN B .10180 .126
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0370 UP 01 24 .45 CAD PLATE .620 .067 .346 11
00:0 E ZPL-CD-M1 1.00 CADMIUM PLATE MEDIUM PART .61058 .757
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0380 UP 01 24 ,45 BAKE AFTER CAD PLATE .171 .019 .096 38.0 3
0010 E ZPL-BK-MI 1.00 ME MED/LRG SIZE PART .16175 .200
0020 E RJP-PW-RI 1,00 ffM RPL PAPRWR SIGN OFF DOC .01001 .012

0385 UP 01 24 .45 CHROMATE CONVERSION(IRIDITE) .106 .011 DWI? 2
0010 E ZPL-IR-MI 1.00 IRIDITE MEDIUM PART-HOIST .09635 .119
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0390 UP 01 24 .50 VAC CAD MED PART .080 .010 .050 1.0 2
0010 E ZPL-VC-S1 1.20 VAC CAD PLATE SMALL PART OCC FOR MED SIZED PART .05856 .087
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0395 UP 01 24 .50 HOT WATER RINSE .030 .004 .019
0010 N 1.00 HOT WATER RINSE .02000 .024
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0397 UP 01 24 .05 I.V.D. ALUMINUM PLATE .450 .005 .028 1.0
0010 N 1.00 I.VD. PLATE .44000 .545

* 30020 E RJP-P9-RI 1.00 F8 APIL PAPR1RK SIGN OFF DOC/ .01001 .012
m UP Ol 24 .05 ALODINE IV.D. ALUM PLATE .230 .003 .014 0
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012



9000 UP 01 24 .01 LABOR STNDARD HISTORY .000 .000 .000 0

0010 14NOV84 2 YR REVIEM W/OCC CHANGE > OLD STD ( 3.38

0011 M18R85 DOWN RADED NOT MARKET BASKET

0012 21NOV15 CHANGED SUOPS TO MATCH 958 OLS STD 3.07

0900 J.CAN L TECH MAWEA

TO INTERROATE LABOR STANDARDS, INPUT

RCC PPM NROP MR
<--X-->

1234567890123456 ELSE PUT IN END

0



LABO STANDARD OPERATIP tlUCE STANDARD AND METHOD ANALYSIS 11/22/88 A-E046B-Ah1-DY-M45 PAGE 0001D 26337A F15 MLS R/H IN RCC mNPRC 44-22-3 86224
* TECHSS WFPFAA/RREY

SUB T K RA FA SUPPORT OCC <--- -DESCRIPTION BASE PFD STD A
STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCTC

:C002 E N UP EA B K 88203 .96 PERCENT ENGR 45.3 PLATE PISTON ASSY. F-15MLG 12.61 12.11
0001 UP 01 00 o00 PART NUMBER/STOCK NUMBER .000 .000 .000 0

0030 68A4107004-1011 1620010803404
0040 68A410704-1012 1620010803401
0050 68A410704-1005 1620010803401
0060 68A410704-1006 1620010818799

0024 UP 01 24 1.00 DEGREASE .097 .023 .120
0010 E RIB-CY-D1 1,00 VAPOR CL (DEGR)HOOK/IASKET .08709 .107
0020 E RJP-IN-RI 1,00 REM RPL PAPRiRK SIGN OFF DOC .01001 .012

0026 UP 01 24 .95 STRIP CAD .262 .060 .309 .5 2
0010 E ZCD-ST-MI 1.00 STRIP CAD ID/OD ED/LRG PART .25260 .313
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRF SIGN OFF DOC .01001 .012

0028 UP 01 24 .05 STRIP RUST .262 .003 .016 .3 0
0010 E ZCD-ST-M1 1.00 STRIP RUST .25260 .313
0020 E RJP-PW-R1 1.00 REM RPL PAPI RK SIGN OFF DOC .01001 .012

0049 UP 01 24 1100 DEGREASE .097 .023 .120 1
0010 E RVB-CV-DI 1.00 VAPOR CL (DEAR)HOOK/PAS(ET .08709 .107
0020 E RJP-P-R1 1.00 REM RPL PAPRW1( SIGN OFF DOC .01001 .012

0050 UP 01 24 1.00 STRIP CHROME MED PART O.D, .363 .067 .450 24.0 4
0010 E ZCR-ST-M2 1,00 STRIP CHROME OD MED/LRG PART .35303 .437
0020 E RJP-PF-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

UP 01 24 1.00 STRIP CHROME MED PART I.. .494 .119 .613 24.0 5
0010 E ZCR-ST-MI 1.00 STRIP CHROME ID NED/LRG PART .48467 .600
0020 E RJP-P1-R1 1,00 REM RPL PAPR SIGN OFF DOC .01001 .012

0062 UP 01 24 1.00 STRIP CHROME NED PART 0.D. .363 .067 .450 24.0 4
0010 E ZCR-ST-M2 1.00 STRIP CHROME 0O MED/LRG PART .35303 .437
0020 E RJP-P-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0065 UP 01 24 1.00 STRIP CHROME MED PART 0.0. .363 .087 .450 24.0 4
0010 E ZCR-ST-M2 1.00 STRIP CHROME DO MED/LRG PART .35303 .437
=.A E RJP-P 1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0100 UP 01 24 1.00 BAKE AFTER ETCH .171 .041 .213 8.0 2
0010 E ZPL-BK-M1 1,00 BAKE MED/LRG SIZE PART .16175 .200
0020 E RJP-PV-R! 1,00 REN RPL PAPR K SIGN OFF DOC ,01001 .012

0115 UP 01 24 1.00 DEGREASE .097 .023 .120 1
0010 E RM]-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-PV-RI 1,00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

0120 UP 01 24 1.00 SHOTPEEN MED PART/MASK .391 .094 .486 4
0010 E ZMA-CL-02 1.00 HASK RD CYLINDRICAL PART .17000 .210
0020 E RPL-SP-M1 1.00 SHOT PEEN SMM.L/MED PART .16131 .200
0030 N ZWI-CL-02 1.00 UNMSK MEDIUM SIZE CYL PART .05067 .062
0040 E RJP-P 1 1.00 REM RPL PARIIRX SIGN OFF DOC .01001 .012

0123 UP 01 24 1.00 GRIT BLAST .111 .027 .139 1
0010 E RPL-SB-M2 1.00 SANDBLAST NO PART VALK-IN B .10180 .126
0020 E RJP-PV-R 1,00 REM RPL PAPRORK SIGN OFF DOC .01001 .012

0127 UP 01 24 1.00 PREP FOR CHROME ME PART 1.D .940 .226 1.166 9q 0010 N 1.00 PREP CHROME I.D. .93000 1,153
0020 E ,JP-PI-RI 1.00 REM RPL PAPR$ SIGN OFF DOC .01001 ,012

130 UP 01 24 1.00 CHROME PLATE MED PART I.D. .640 .154 .794 30.0 6
0010 N 1,00 CHROME PLATE ME) PART .63000 .781



0020 E RJP-PV-RI 1.00 REM RPL PAPRWRX SIGN OFF DOC .01001 .012
013 UP 01 24 1.00 BAKE AFTER CHROME PLATE .171 ,041 .213 8.0 2
* 0010 E ZPL-BK-R1 1.00 BAKE NEDAR6 SIZE PART .16175 .200

0020 E RJP-P - 1.00 R1 RPL PNPRWRK SIGN OFF DOC .01001 .012
0138 UP 01 24 1.00 PREP FOR CHROME NED PART O.D .720 .173 .893 7

0010 N 1.00 PREP FOR CHRROE .71000 .880
0020 E RJP-P-RI 1,00 REM RPL PAPRPRK SIGN OFF DOC ,01001 .012

0139 UP 01 24 1.00 GRIT BLAST .111 .027 .139 1
0010 E RPL-SB-M2 1.00 SANDBLAST ED PART WALK-IN B .10180 .126
0020 E RJP-PW-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0140 UP 01 24 1.00 CHROME PLATE NED PART O.D, .600 .144 .744 24,0 6
0010 N 1.00 CHROME PLT MED PART O.. .59000 .731
0020 E RJP-PW-RI 1,00 REM RPI. PAPRWRK SIGN OFF DOC .01001 .012

0150 UP 01 24 1.00 PREP FOR CHROME MED PART O.D .720 .173 .893 7
0010 N 1.00 PREP FOR CHRMOE .71000 .880
0020 E RJP-PW-R1 1.00 REM RPt PAPRWR( SIGN OFF DOC .01001 .012

0152 UP 01 24 1.00 PREP FOR CHROME MED PART 0.01 720 .173 .893 7
0010 N 1.00 PREP FOR CHRMOE .71000 .880
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0154 UP 01 24 1.00 GRIT BLAST .111 .027 .139 1
0010 E RPL-SB-M2 1.00 SANDBLAST MED PART WALK-IN 1 .10180 .126
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0156 UP 01 24 1.00 CHROME PLATE NED PART O.D. .600 .144 .744 24.0 6
0010 N 1.00 CHROME PLT MED PART O,. .59000 .731
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0157 UP 01 24 1.00 CHROME PLATE MED PART OD. .600 .144 .744 24.0 6

0010 N 1.00 CHROME PLT MED PART O.D. .59000 .731
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

V UP 01 24 1.00 BAKE AFTER CHROME PLATE .171 .041 .213 8.0 2
0010 E ZPL-BK-M1 1,00 BAKE MEBLRG SIZE PART .16175 .200
0020 E RJP-PW-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0180 UP 01 24 .25 BAKE AFTER GRIND .171 .010 .053 8.0 0
0010 E ZPL-BK-M1 1.00 BAKE MtRG SIZE PART .16175 .200
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0195 UP 01 24 1.00 DEGREASE .097 .023 .120 1
0010 E RWB-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0205 UP 01 2 1 1.0 GRIT BLAST .111 .027 .139 1
0010 E RPL-SB-M2 1,00 SANDBLAST MED PART WALK-IN B .10180 .126
0020 E RJP-P-1 1,00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

0210 UP 01 24 ,95 CAD PLATE .620 .141 .731 6
0010 E ZPL-Cr-l 1,00 CADMIUM PLATE MEDIUM PART .61058 .757
0020 E RJP-PW-RI 1,00 REM RP. PAPRWRK SIGN OFF DOC ,01001 .012

0220 UP 01 24 .95 BAKE AFTER CAD PLATE .171 .039 .202 38.0 2
0010 E ZPL-B-AI 1.00 BAKE ID/LRG SIZE PART .16175 .200
0020 E RJP-PH1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0225 UP 01 24 1.00 VAC CAD MED PART .080 .019 .100 1,0 1
0010 E ZPL-VC-S1 1.20 VAC CAD PLATE SMALL PART OCC FOR MED SIZED PART .05856 .087

0020 E RJP-PV-R1 1,00 RE RPL PAPRURK SIGN OFF DOC .01001 .012
0227 UP 01 24 1.00 HOT WATER RINSE .030 .007 ,037 0

0010 N 1.00 HOT WATER RINSE .02000 .024
0020 E RJP-P-1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0230 UP 01 24 1.00 CHROIATE CONVERSIONfIRIDITE) .106 .026 .132 1
0010 E ZPL-IR-tl 1.00 IRIDITE MEDIUM PART-HOIST .09635 .119
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0233 UP 01 24 .05 I.V.D, ALUMINU PLATE .450 .005 .028 1.0 0



0010 N 41.00 I.V.D. PLATE .44000 .545
0020 E RJP-PV-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC/ 101001 .012

UP34 UP 01 24 .05 ALODINE I.VD. ALL PLATE .230 .003 .014 0
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC/ ,01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 14NOV84 2 YR REVIEV W/OCC CHANGE > OLD STD < .60
0011 18MA.R85 DOWN GRADED NOT MARKET BASKET
0012 21NOV85 CHANGED SUBOPS TO MATCH 958 OLD STD 3.05
0900 J CALDWELL TECH MANEM

TO INTERROGATE LABOR STANDARDS, INPUT

RC PRD NROP NR
<---X ---- X --- >

1234567890123456 ELSE PUT IN END

0

,0d



LAWO STANDr 0 ' ION RESOURCE STAMMA KM AN.YSIS ( 110288 A-E04 -lII-DY-M45 PIjE 001
26337A F1S U R/H NO RCC sm ,:-22-3 86224

OPER TECHSS VFPFA/RREV
SUB T K #R A FA SUPPORT OCC (-. ..... . DESCRIPTION -- -> BASE PFD STD A

STEP D L K C DC ELMW FACT STORED St EW.,..L. . HOIUS TIME HOURS DLY PCT C

S T S E LP B J 8187 .61 PERCENT ENR 999 ORIFICE TUBE, F-15 IN 1,73 1.05
0001 UP 01 00 .00 PART KN EN .000 .000 .000 0

0010 68A410726-1001 1620003486485
0030 UP 01 24 1.00 STRIP ANODIZE RED PART .136 ,033 ,169 45 10

0010 E ZCD-ST-S1 1,00 STRIP ANODIZE .12630 .156
0020 E RJP-P-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0050 UP 01 24 1100 ANODIZE NED PART .460 ,111 ,571 .8 33
0010 E Rfl-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 ,107
0020 E ZWI-AN-Mi 1,00 ANODIZE MEDIUM SIZE PART .36341 ,450
0030 E RJP-PW-R1 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 ,012

0060 UP 01 24 1.00 HARD ANODIZE NED PART .001 .903 ,193 .996 .8 57
0010 E RtB-CV-DI 1,00 VAPOR CL (DEGR)HOOK/BASKET ,08709 ,107
0020 E RPL-AN-Hl 1,00 HARD AND TO .001 SM-MED PART .70637 ,875
0030 E RJP-PV-R1 1,00 REM RPL PAPRIRK SIGN OFF DOC .01001 .012

9000 UP 01 24 ,01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 14NOV84 2 YR REVIEW W/OCC CHANGE > OLD STD < #60
0011 18MAR85 DOWN GRADED NOT MARKET BASKET
0012 21NOV85 CHANGED SUDOPS TO MATCH 958 OLD STD 3,05
0900 J CALDWELL TECH MANEAA

TO INTERROGATE LABOR STANDARDS, INPUT

CPRD NROP NR

1234567890123456 ELSE PUT IN END



LABOR STMW Off., ON RESWUC STAMM AND METHOD ANALYSIS (-/02/98 A-E4 HH1-DY-M PAGE OMl
26337A FIS tOL6 R/H HIN Rc WK ""22-3 86224

OPER TECHSS VFPFA/RREY
SUB T K #R A FA SPPORT OCC <---- SCRIPTIN > BASE PFD STD

STEP D L K C DC ELEMN FACT STORED SPPL0EMENTAL HOURS TIME HOURS DLY PCT C

Wo4 S E UP EA 8 J88187 ,13 PERCENT EMGR 6o9 TOI ARM F-t15 2 EA 477 #10
0001 UP 01 00 ,00 PART NUIBER/NSN 000 .000 .000," 0

0010 66A410646-2005 1620001386306
0034 UP 01 24 1,00 DEGREASE .097 .023 .120 16

0010 E RVB-CV-DI 1.00 YAPOR CL (DEOR)HOOK/ASKET .08709 a107
0020 E RJP-PIFR1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0036 UP 01 24 ,95 STRIP CAD .136 .031 ,161 .5 21
0010 E ZCD-ST-SI 1.00 STRIP CAD PLATE SMALL PART .12630 .156
0020 E RJP-PU-Ri 1,00 REM WL PAPRIM SIGN OFF DOC .01001 .012

0038 UP 01 24 .05 STRIP RUST .136 .002 .008 .3 1
0010 E ZCD-ST-S1 1.00 STRIP RUST .12630 .156
0020 E RJP-Pt-RI 1.00 REX RPL PAPRWIK SIGN OFF DOC 101001 .012

0040 UP 01 24 .05 STRIP CHROME SMALL PART O,D, .054 .001 .003 24.0 0
0010 E ZCR-ST-S2 .25 STRIP CHROME OD SMALL PARTOCC 4 EA OPERATIONS ,17652 054
0020 E RJP-PW-Ri 1.00 REM RPL PAPRIW SIGN OFF DOC ,01001 .012

0050 UP 01 24 .05 STRIP CHROME SMALL PART IB, .070 .001 .004 24.0 1
0010 E ZCR-ST-S1 .25 STRIP CHROME IDSMALL PART OCC 4 EA OPERATIONS ,24234 .075
0020 E RJP-PV-RI 1.00 REM RPL PAPRUK SIGN OFF DOC .01001 .012

0060 UP 01 24 .05 STRIP CHROME SMALL PART OD. .054 ,001 .003 24.0 0
0010 E ZCR-ST-S2 .25 STRIP CHROME O.D. SMALL PARTOCC 4 EA OPERATIONS .17652 .054
0020 E RJP-PV-R1 1.00 REM RPL PAPRI SIGN OFF DOC .01001 .012

0070 UP 01 24 .05 STRIP CHROME SMALL PART 1., .070 .001 .004 24.0 1
0010 E ZCR-ST-S1 .25 STRIP CHROME IDoShALL PART OCC 4 EA OPERATIONS .24234 .075
0020 E RJP-PU-RI 1.00 REM RPL PAPRiVR SIGN OFF DOC .01001 .012. 0130 UP 01 24 .05 BAKE AFTER ETCH .090 .001 .006 8.0 1
0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RJP-PW-Ri 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0145 UP 01 24 .05 DEGREASE .097 .001 .006 1
0010 E RJB-CV-D1 1.00 VAPOR CL (DER)HOOK/BASKET ,08709 ,107
0020 E RJP-PU-RI 1.00 REM RPL PAPRIWK SIGN OFF DOC 401001 .012

0150 UP 01 24 .05 GRIT BLAST .046 .001 .003 0
0010 E RVB-CB-91 1.00 BLAST SM PT OR BSKT V/SM PTS .03668 045
0020 E RJP-PV-Ri 1,00 REM RPL PAPRUVR( SIGN OFF DOC .01001 .012

0155 UP 01 24 .05 PREP FOR CHROME SM PART 0.. .365 ,004 .023 3
0010 N 1,00 PREP FOR CHRMOE .35500 .440
0020 E RJP-P--Ri 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0160 UP 01 24 .05 CHROME PLATE SMALL PART OD. .155 .002 .010 24.0 1
0010 N .50 OCC 2 EA OPERATIONS ,29000 .179
0020 E RJP-P-Ri 1,00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

0170 UP 01 24 .05 CHROME PLATE SMALL PART O.D, 155 ,002 .010 24.0 1
0010 N °50 OCC 2 EA OPERATIONS .29000 .179
0020 E RJP-PU-RI 1,00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0173 UP 01 24 .05 BAKE AFTER CHROME PLATE .090 .001 .006 9.0 1
0010 E ZPL-BK-S1 1,00 BAKE SM PART 4HR/24HR BAKE .08088 o100
0020 E RIP-PV-RI 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 012

0175 UP 01 24 .05 GRIT BLAST .046 .001 ,003 0
0010 E RV-CB-Il 1.00 BLAST SM PT OR BSKT V/SM PTS .03668 .045
0020 E R.-P-RI 1.00 REM RPL PNtWRK SIGN OFF DOC .01001 .012

0177 UP 01 24 .05 PREP FOR CHROME SM PART ID. .245 .003 .015 2. 0010 N ,50 OCC 2 EA OPERATIONS .47000 .291
0020 E RJP-PV-Rl 1.00 REM RPL PAPRU SIGN OFF DOC ,01001 .012

0180 UP 01 24 .05 CHROME PLATE SMALL PART 1.D, .170 .002 .011 30.0 1
0010 N .50 OCC 2 EA OPERATIONS .32000 .198



-0020 RJ--M 1.00 RE kPfPM.SG OF I
01"0 W 0sATE wo. Pr , .174 .002 ,0113o ,0 1

0010 x .50 8 2 Eh OPEMTIOBN -320,M #19
0020 E RJP-A-I 1.00 REM RPL. PAPR SIGN OFF IM ,01001 ,012

0200 UP 01 24 ,05 ME AFTER CHROME PLATE ,090 .001 .006 8,0
0010 E ZPL--SI 1,00 BAKE SN PART 4HR/24HR KME .0806 .100

* 0020 E RJIP-P-IR 1.00 REM IRP PNIIW SIGN OFF DOC .01001 .012
0250 UP 01 24 .05 DAE AFTER GRIND .0" 0001 .006 8.0

0010 E ZPL-BK-S1 1.00 BAKE SN PART 4HR/24HR BAKE 00m , 100
0020 E RJP-P-I 1.00 REX RPL PeN% SIGN OFF .01001 .012

0265 UP 01 24 .05 DGREASE .097 .001 .006
0010 E RWB-CV-DI 1,00 VAPOR CL (DEGR)HOOK/BASKET ,08709 ,107
0020 E RJP-PW-R1 1,00 REM RPL PNRR SIGN OFF DOC .01001 .012

0275 UP 01 24 1.00 GRIT BLAST .046 .011 .058 7
0010 E RWI-CB-B1 1.00 ILST SN PT OR BSKT V/SN PTS .03668 .045
0020 E RJP-P -R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0280 UP 01 24 #95 CAD LATE .102 .023 .120 15
0010 E ZPL-CD-11 1.00 CADMIUM PLATE SMALL PART .09212 .114
0020 E RJP-PU-RI 1.00 REM RPL PNWRR SIGN OFF DOC ,01001 .012

0290 UP 01 24 ,95 DAE AFTER CAD PLATE .090 .021 ,107 38.0 14
0010 E ZPL-BX-S1 1.00 BAKE SN PART 4HR/24H0 BAKE lo08 ,100
0020 E RJP-P -R1 1.00 REM RPL PAPIIRK SIGN OFF DOE ,01001 ,012

0300 UP O 24 ,,, .... "...,,,,,,j. @,3 .008 .040 5
0010 E ZPL-Inl-SI 1.00 IRIDITE SMALL PART .02362 ,029
0020 E RJP-PU-R1 1.00 REM RPL PAfRWRK SIGN OFF DOC .01001 ,012

0313 UP 01 24 .05 IVD, ALUMINM PLATE ,230 .003 .014 1,0 2
0010 N 1.00 IVD. PLATE .22000 .272
0020 E RJP-PU-Ri 1,00 REM RPL PAPRWRK SIGN OFF DOC/ 101001 .012

0317 UP 01 24 .05 ALODINE I.V,D. ALUM PLATE .230 .003 ,014 2
0010 N 1.00 ALODINE .22000 ,272
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 l01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 14NOV84 2 YR REVIEW W/OCC 01ANE > OLD STD < ,07
0011 18MAR85 DOWN GRADED NOT MARKET BASKET
0012 22NOV85 CHANGED SUBOPS TO MATCH 958 OLD STD .10
0900 J.CAI. L TECH MANEM

TO INTERROGATE LABOR STANDARDS, IIUT

RCC PRD NROP NR
<---X(--- >

1234567890123456 ELSE PUT IN END
'7



LABOR STANDARD OFT"! i RM E STM(D AND E B A NYSIS .'-11028 A-E046B-MhI-Y-M45 PAGE 0001
26337A FI MiL R/H Hi "+ ROC :x -.,4-22-3 86224

OPER TECHS S V FPFA/RREY
SUB T K #R A FA SUPPORT OCC- + DESCRIPTION BASE PFD STO

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

. - S E UP EA I J 8188 *07 PERCENT ENGR 90,7 APEX PIN-JURY LINK, F15 MIN ,74 l05
0001 UP 01 00 ,00 PART NUBERNSN .000 ,000 .000 0

0010 68A410764-2001 5315005546340
0025 UP 01 24 1000 DEGREASE .097 .023 .120 16

0010 E RUB-CY-D1 1.00 VAPOR CL (DEGR)HOOK/ASKET ,0709 ,107
0020 E RJP-PV-RI 1,00 REM RPL PAPRURK SIGN OFF IOC 01001 ,012

0030 UP 01 24 .95 STRIP CAD .136 .031 .161 .5 22
0010 E ZCD-ST-Sl 1.00 STRIP CAD PLATE SMALL PART .12630 .156
0020 E RJP-PV-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 ,012

0035 UP 01 24 .05 STRIP RUST .136 4002 .008 #3 1
0010 E ZCD-ST-S1 1.00 STRIP RUST .12630 .156
0020 E RJP-PU-R1 1.00 REM RPL PAPRR SIGN OFF 10C .01001 .012

0040 UP 01 24 .05 STRIP CHROME SMALL PART OD, .186 .002 .012 24.0 2
0010 E ZCR-ST-S2 1.00 STRIP OROME OoD. SMLL PART o17652 .218
0020 E RJP-PV-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0070 UP 01 24 ,05 BAKE AFTER ETCH .090 .001 .006 8.0 1
0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RJP-Pl-R1 1.00 REM RPL PAPRWRK SIGN OFF IOC #01001 .012

0085 UP 01 24 .05 DEGREASE .097 .001 .006 1
0010 E RUB-CV-D1 1,00 VAPOR CL (DEGR)HOOK/BASKEY .08709 .107
0020 E RJP-PV-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC 101001 .012

0090 UP 01 24 .05 SHOTPEEN SM STEEL PART/MSK .278 .003 ,017 2
0010 E ZMA-CP-S2 1,00 MS SMALL COMPONENT PART .08183 ,101
0020 E RPL-SP-M1 1,00 SHOT PEEN SMALL/NED PART .16131 .200
0030 N ZUM-CL-02 .50 UNMASK MEDIUM SIZE CYL PART OCC 50Z FOR SMALL PART .05067 .031
0040 E RJP-PV-RI 1.00 REM RP PAPRW SIGN OFF DOC .01001 .012

0093 UP 01 24 .05 PREP FOR CHROME SM PART OD, .365 .004 .023 3
0010 N IO PREP FdR CHRMOE ,35500 o440
0020 E RJP-PV-R1 1.00 REM R!L PAPRURK SIGN OFF DOC .01001 .012

0097 UP 01 24 .05 GRIT BLAST .046 .001 .003 0
0010 E RUB-CB-B1 1,00 BLAST SN PT OR 8SKT V/SM PTS .03668 .045
0020 E RJP-PV-RI 1.00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

0100 UP 01 24 o05 CHROME PLATE SMALL PART OD, .300 .004 .019 24.0 2
0010 N 1.00 CHROME PLATE SMLL PART O.D. .29000 359
0020 E RJP-PV-RI 1.00 REM RPL PAPRR SIGN OFF DOC .01001 .012

0110 UP 01 24 .05 BAKE AFTER CHROME PLATE .090 .001 ,006 8.0 1
0010 E ZPL-BK-SI 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RJP-PV-RI 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0130 UP 01 24 .05 BAKE AFTER GRIND .090 .001 ,006 8.0 1
0010 E ZPL-BK-S1 1,00 HE SN PART 4HR/24HR BA .08088 .100
0020 E RJP-PU-RI 1,00 REM RPL PAPRWRK SIGN OFF OC 01001 .012

0145 UP 01 24 .05 DEGREASE .097 .001 .006 1
0010 E RWI-CV-DI 1.00 VAPOR CL (DEOR)HOOK/lASKET *08709 ,107
0020 E RJP-PV-Ri 1,00 REM RPL PAPRUK SIGN OFF DOC .01001 .012

0155 UP 01 24 1.00 GRIT BLAT ,046 .011 .058 8
0010 E RI-Cl-Bi 1.00 BAST SM PT OR BSKT V/SM PTS .0368 .045
0020 E RJP-P"I 1.00 REM RPL PAPR SIGN OFF DOC .01001 .012

0160 IP 01 24 .95 CAD PLATE .102 .023 .120 16
0010 E ZPL-CD-S1 1,00 CADNIW PLATE SHALL PART ,09212 .114
0020 E RJP-PI-RI 1#00 REM R!L PAPMRK SIGN OFF DOC ,01001 .012

-0170 UP 01 24 ,95 BAKE AFTER CAD PLATE .090 .021 .107 38.0 14
0010 E ZPL-BK-S1 1,00 BAKE SN PART 4HR/24HR M .08088 ,100
0020 E RJP-PV-RI 1,00 REM RPL PAPRVRK SIGN OFF DOC ,01001 ,012



0175 UP 01 24 095 ~u~i. ~,
0010 E ZPL-IR-SI 1.00 IR SML PART 02362 son
0020 UP-" 1.00 N L PAIU Si. OFF aE -" ,01001 .012

0185 UP 01 24 .05 IVD. N.ULMINOWI PLATE ,230 .003 ,014 1.0 2
0010 N 1.00 I.VD, PI.ATE ,22000 1272
0020 E RJP-Pl-R1 1.00 REM RPL PAPRURK SIGN OFF DOC/ ,01001 ,012

it"l0 UP 01 24 ,05 ALODINE I,V,D, ALUM PLATE e230 .003 .014 2
W 0010 N 1.00 ILODIE .22000 .272

0020 E RJ-P-R! 1.00 REM RP PAPRURK SIGN OFF DOC/ .01001 .012
9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0

0010 14NOV84 2 YR REVIEV W/NO CHANGE
0011 18MAR5 DOUN GRADED NOT MARKET BASKET
0012 13NOVS5 CHANGED SUDOPS TO MATCH 958 OLD STD .20
0900 JCALDI ELL TECH MANEAA

TO INTERROGATE LABOR STANDARDS. INPUT

RCC PRO NOP MR

1234567890123456 ELSE PUT IN END



LABOR STANd~ CP"J( I N RESOIE STANDD AND NETHOD AWL¥SIS (>.!V02/88 t"E046--Mi-DY--145 PAGE 0001
26WA FI U /H H l.... RCC MK *4-22-3 86224

WOER TECHSS V FPFAARREV
SUB T K IR A FA SUPPORT OCC (--- - DESCRIPTION ---- > BASE PFD STO A

STEP D L K C DC ELENT FACT STUI SUPPLEMENTAL HOUS TIME HOURS DLY PCT C

0 ,7 S N UP FA I J 8190 .33 PERCENT EN 79.8 TRUNNION PIN, F-15 MIN 1.25 41
001 ULIP0I 15 100 PART N NO,000 .000 .000 0
0010 68A41073-2001 1620003386529

0034 UP 01 24 1.00 DEGREASE .097 ,023 .120 10
0010 E RII-CV-Dl 1,00 VAOR CL (DEOSR)HO(/IASKET ,08709 .107
0020 E IJ-P-Ri 1,00 REM RP.L PAPRW SIGN OFF DIO .01001 .012

0036 UP 01 24 ,95 STRIP CAD .136 .031 .161 .5 13
0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE SMALL PART .12630 .156
0020 E RJP-PU-R1 1.00 REM RPI PAPRURK SIGN OFF DOC .01001 .012

0038 UP 01 24 .05 STRIP RUST .136 .002 '008 .3 1
0010 E ZCD-ST-S1 1,00 STRIP RUST .12630 .156
0020 E RJP-PU-R1 1,00 REM RPIL PAPRR SIGN OFF DOC ,01001 .012

0040 UP 01 24 o22 STRIP CHROE SMALL PART OD, .098 .005 .027 24,0 2
0010 E ZCR-ST-S2 .50 STRIP CHROME 0.3. SMALL PARTOCC 2EA OPERATIONS ,17652 .109
0020 E RJP-PU-RI 1.00 REM RPL. PAPRWRK SIGN OFF DOC ,01001 .012

0050 UP 01 24 .22 STRIP CHROW SMALL PART 0,D, .098 ,005 .027 24,0 2
0010 E ZCR-ST-S2 ,50 STRIP CHROME 0.0, SMALL PARTOCC. 2EA OPERATIONS .17652 .109
0020 E RP-PV-Ri 1,00 REM RPL PAPRM3 SIGN OFF DOC .01001 .012

0090 UP Ol 24 .34 P: .... ncl1 .090 .007 .038 8,0 3
0010 E ZPL-BK-S1 1.00 BAKE SILPART 4HR/24HR BAKE .08088 100
0020 E RJP-P-Ri 1.00 REM RPI. PAPRURK SIGN OFF DOC .01001 .012

0105 UP 01 24 ,34 DEGREASE .097 ,008 .041 3
0010 E RUD-CV-DI 1.00 VAPOR CL (DER)HOOK/ASKET .08709 ,107
0020 E LPW-PU-Ri 1,00 REM RPL. PAPRF SIGN OFF DOC ,01001 ,012

0110 UP 01 2. ,34 nuerw an oaui rmnuinn ,2/U ,02 9 117 9. 0010 E ZKA-CP-S2 1,00 MASK SMALL CONPONENT PART ,08183 ,101
0020 E RPL-SP-1 1,00 SHOT PEEN SMALL/MED PART .16131 ,200
0030 N ZU-CL-02 .50 UNMASK MEDIUM SIZE CYL PART OCC 50 FOR SMALL PART ,05067 .031
0040 E RIP-P-RI 1.00 REM RPL. PAPRMR SIGN OFF DOC ,01001 .012

0113 UP 01 24 ,34 PREP FOR CHROME SM PART OD, .365 ,030 .154 12
0010 N 1.00 PREP FOR CHlRKOE .3S500 .440
0020 E LJP-PW-Ri 1.00 REM RP, PA1RI SIGN OFF DOC ,01001 ,012

0117 UP 01 24 .34 GRIT BLAST .046 .004 4020 2
0010 E RUB-C-BI 1,00 BLAST SM PT OR BSKT V/SM PTS .03668 .045
0020 E LP-PU-Ri 1.00 REM RPL PAPRR SIGN OFF DOC ,01001 .012

0120 UP 01 24 .22 CHROME PLATE SMALL PART OD, .155 .008 .042 24.0 3
0010 N 50 CHROME PLATE SMALL PART O., 429000 .179
0020 E RJP-P-RI 1,00 REM RP. PAPRUT SIGN OFF DOC ,01001 .012

0130 UP 01 24 ,22 CHROME PLATE SMALL PART OD, 1155 ,008 .042 24.0 3
0010 N ,50 CCC. 2EA OPERATIONS ,29000 .179
0020 E Rip-P-Ri 1,00 REM RPL PMRIA SIGN OFF OC 01001 ,012

0135 UP 01 24 ,34 BAKE AFT CHROME PLATE .090 ,007 ,038 8.0 3
0010 E ZPL-BK-S1 1,00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RIP-P -Ri 1.00 REM RPL. PAPRW SIGN OFF DOC ,01001 o012

0170 UP 01 24 .34 BAKE AFTER GRIND ,090 ,007 .038 8.0 3
0010 E ZPL-I-S1 1.00 BKE S PART 4HR/24HR BAKE .08008 .100
0020 E LJP-PU-Ri 1,00 REM RPIL PAIRW SIGN OFF D .01001 .012

0185 UP 01 24 .34 DEGRF.AS ,097 .008 ,041 3
0010 E RVI-CV-DI 1.00 VAPOR CL (UEGR)HOOK/IASKET .00709 ,107
0020 E RJP-PU-Ri 1.00 REM RPL PAPRU SIGN OFF DOC .01001 .012

0191 UP 01 24 1.00 GRIT BLAST ,046 ,011 ,058 5
0010 E RUB-C-BI 1,00 BLAST SH PT OR BSKT V/SM PTS .03668 .045
0020 E LP,-PU-RI 1,00 REM RPL PAPRW SIGN OFF DOC .01001 .012



0010 E ZPL-CI-S1 1.00 CAt U.; PLATE SKI PART ., 12 6114
0020 E RJ-PV-RI 1,00 RENiL PP iWRK SIN OFF DC ,01001 ,012

0196 UP 01 24 ,95 3 ffm AR PLATE .090 ,021 4107 8,@
0010 E ZPL-5K-S1 1400 BAKE SN PART 4HR/24HR BAKE .08088 .100
0020 E R 1J-PV-R1 1.00 REM RPL PIRWK( SIGN OFF DOC .01001 .012. 0197 P01 24 ,95 CHROIMATE CONVERSION(IRIDITE) .033 .008 .040 3
0010 E ZPL-IR-91 1.00 IRIVLTE SMALL PART .02362 .029
0020 E UJJ-PV-RI 1,00 BEN RPL PAPIRI( SIGN OFF DO 401001 .012

0201 UP 01 24 .05 I.V.I, ALUMINUM PLATE .230 .003 .014 1.0 1
0010 N 1.00 Iv1., PLATE ,22000 .272
0020 E RJP-"I 1.00 REM RPL P&RR SIGN OFF DOC/ 101001 .012

0203 UP 01 24 ,05 LABOR STANDARD HISTORY .000 .000 .000 0
0010 14NOV 2 YR REVIEU W/OCC CIANGE ) OLD STD < .14
0011 18IAR85 DOWN GRADED NOT MARKET BASKET
0012 20NOV85 CHANGED SUBOPS TO MATCH 95 OLD STD .43
0990 J.CALDIELL TECH MANEA

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 14NOV84 2 YR REVIEW W/OCC CHANGE > OLD STD < .14
0011 18MAR85 DOWN GRADED NOT MARKET BNMKT
0012 20NOV85 CHANGED SUDOPS TO MATCH 958 OLD STD .43
0990 J.CALDIELL TECH HANEM

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRONROPIM

1234567890123456 ELSE PUT IN END
'F



LAO ST apr !ON FESOM STANDARD AM METHOD AMA.YSIS 2. '02/88 A-E6 t-OY-mI45 PAE 0001
26337h FIS M.S RIM NO RCC UFA -- 2 86224

OPER TECHSS VFPFA/REY f .
SUB T K tR A FA SUPMRT DCC (-- DESCRIPTION > BASE PFD STA

STEP D L K C D ElDENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

S E UP EA I J OBll .26 PERCENT ENGO 92.0 LOWER BRAG BRACE F-13M #62 ,16
0001 UP 01 00 ,00 PART NUS RNSN .000 .000 ,000 0

0010 68A41072-1001 1620003654004
0030 UP Ol 24 1°00 DEREASE .097 .023 .120 19

0010 E RU-CY-DI 1,00 VAPOR CL (1DGR)HOOK/BdASKET .08709 .107
0020 E RJP-P-RI 1.00 REM RPI PAPR IRK SIGN OFF DOC ,01001 .012

0035 UP 01 24 .95 STRIP CAD s136 .031 .161 .5 26
0010 E ZCD-ST-SI 1.00 STRIP CAD PLATE SMALL PART .12630 .156
0020 E RJP-PV-R1 1,00 REM RPL PAPR ( SIGN OFF DOC °01001 .012

0037 IP 01 24 .05 STRIP RUST .136 ,002 .008 ,3 1
0010 E ZCD-ST-S1 1,00 STRIP RUST .12630 .156
0020 E RJP-PV-R1 1,00 REM RPL PAPRW K SIGN OFF OC .01001 .012

0050 UP 01 24 1.00 DEGREASE ,097 .023 .120 19
0010 r- RB-CV-DI 1,00 VAPOR CL (KEGR)HOK/DASKET .08709 .107
0020 E RJP-PU-R1 1,00 REM RPL PAPRIK SIGN OFF DOC .01001 .012

0055 UP 01 24 1.00 GRIT BLAST .046 .011 .058 9
0010 E RVB-CB-B1 1.00 BLAST SH PT OR BSKT V/SM PTS .03668 .045
0020 E RJP-PV-R1 1.00 REM RPL PAPR RK SIGN OFF DOC .01001 .012

0060 UP Ol 24 .05 CAD PLATE .102 .001 .006 1
0010 E ZPL-CD-SI 1.00 CADMIUM PLATE SMALL PART .09212 .114
0020 E RJP-Pi-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC #01001 .012

0070 UP 01 24 .05 BAKE AFTER CAD PLATE .090 .001 .006 38.0 1
0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE ,08088 100
0020 E RJP-P-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0080 UP 01 24 .05 CHROMATE CONVERSION(IRIDITE) .033 .000 .002 0. 0010 E ZPL-IR-S1 1,00 IRIDITE SI.L PART .02362 .029
0020 E RJP-PU-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0090 UP 01 24 ,90 VAC CAI SMALL PART .068 .015 .077 1.0 12
0010 E ZPL-VC-S1 1.00 VAC CAD PLATE SMALL PART .058 ,072
0020 E RJP-P -R1 1.00 REM RPL PAPRWX SIGN OFF DOC .01001 .012

0092 UP 01 24 190 HOT WATER RINSE .030 .006 .033 5
0010 N 1.00 NOT WATER RINE ,02000 .024
0020 E RJP-PW-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 ,012

0094 UP 01 24 .05 IVY.D. ALWINUM PLATE .230 .003 .014 1.0 2
0010 N 1,00 I,V,D, PLATE ,22000 ,272
0020 E U-PU-Ri 1.00 REM RP. PAPRURK SIGN OFF DOC/ ,01001 .012

0096 UP 01 24 .05 N.ODINE IV.D. ALUM PLATE .230 .003 ,014 2
0010 N 1,00 M.ODINE .22000 .272
0020 E RJP-PV-RI 1.00 REM RPI PAPRURK SIGN OFF DOC/ 401001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 14NO84 2 TR REVIEV WOCC CHGE > OLD STD< .03
0011 18MAR85 DOWN GRADED NOT MARKET BASKET
0012 19NOV95 CHANGED SUMlP TO MATCH 958 OLD STD ,17
0900 J.CALDELL TECH HANEM

TO INTEROGATE LABOR STANDARDS, INPJT

RCC PRD NROP NR

* 45'679123456 ELSE PUT IN END

7I



LAHR STANDARD C J1o WS " STANDAR Mi ETHOD NlYSIS_ ._02/S k-E0463-M-I-Y- PAGE 000
26337A FI I. K/H HI WfC im - - -22-3 86224,

OPER TECHSS VFPFA/RRV
SUB T K JR A FA WPPRT OCC D-ESCRIPTION > BAS PF STI

STEP D L K C C EIENT FACT STORIE S1PPLEM[NTAL HON TIME HM DLY PCT

.09 S EUPEAD J88194 *07PERCEMTENO1".6 JURYLINK PIN F-15N .73 405
0001 uP 01 00 .00 PART WHO M t000 000 .000 0

0010 68A410756-1001 162000338630
0024 UP Ol 24 1,00 DEGREASE 097 .023 .120 16

0010 E RVI-CV-DI 1,00 VAPOR . (DEGR)HOOK/BASKET 08709 .107
0020 E RJP-PU-R1 1.00 REM RFL PAPRWll SIGN OFF DOC .01001 .012

0026 UP 01 24 .95 STRIP CAD .136 .031 ,161 .5 22
0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE SMALL PART ,12630 .156
0020 E R.P-P-RI 1,00 REM IRL PAP1U SIGN OFF DOC .01001 .012

0020 UP 01 24 .05 STRIP RUST .136 .002 .008 ,3 1
0010 E ZCD-ST-S1 1.00 STRIP RUST ,12630 .156
0020 E R.J-PU-R1 1,00 REM MEL PhPR3U( SIGN OFF DOC ,01001 .012

0040 UP 01 24 .05 STRIP CHROME SMAIL PART OD. .186 .002 ,012 24,0 2
0010 E ZCR-ST-S2 1.00 STRIP CHROI*E D SMALL PART .17652 ,218
0020 E RJP-PU-R1 1.00 REM RPL PAPRMR SIGN OFF DOC 601001 .012

0070 UP 01 24 .05 BAKE AFTER ETCH .090 ,001 ,006 8.0 1
0010 E ZPL-BK-S1 1.00 BAKE SN PART 4HR/24HR BAKE .0608 .100
0020 E RJP-P-R1 1,00 REM RL. PAPRW SIGN OFF DOC ,01001 ,012

0085 UP 01 24 105 DEGREASE .097 .001 .006 1
0010 E RS-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET ,08709 ,107
0020 E RJP-PU-R1 1,00 REM RP. PPIWM SIGN OFF DOC .01001 ,012

0090 UP 01 24 ,05 SHOTPEEN SM STEEL PART/MASK .278 .003 .017 2
0010 E ZMA-CP-2 1,00 MASK SW.L COMPONENT PART ,06183 .101
0020 E RPL-SP-M1 1.00 SHOT PEEN 9W.L/MED PART ,16131 .200. 0030 N ZIB-CL-02 .50 UNMASK NEIUM SIZE CYL PART OCC 50% FOR SMLL PART ,05067 .031
0040 E RJP-P-R1 1.00 REM IP. PAPR q SIGN OFF DOC .01001 .012

0093 UP 01 24 .05 PREP FOR CHROME SN PART 0.D. 365 .004 .023 3
0010 N 1,00 PREP FOR CHRMOE .35500 e440
0020 E RJP-PU-RI 1.00 REM RP. PMRWIR SIGN OFF DOC .01001 .012

0097 UP 01 24 605 6RIT MAST .04 ,001 .003 0
0010 E RUU-CB-BI 1,00 BLAST SM PT OR BSKT V/SN PTS ,03668 ,045
0020 E RJP-PV-RI 1,00 REM IP. PNPMU SIGN OFF DOC ,01001 s012

0100 UP 01 24 405 CHROME PLATE SMALL PART O,D. .155 .002 ,010 24.0 1
0010 N ,50 OCC 2 EA OPERATIONS ,29000 ,179
0020 E LP.-PU-RI 1,00 REM RIlL PM'R SIGN OFF DOC .01001 ,012

0111 UP 01 24 .05 CHROME PLATE SMALL PART O.D. ,155 .002 .010 24.0 1
0010 N ,50 OCC 2 EA OPERATIONS .29000 ,179
0020 E R-JP--RI 1.00 REM RP. PAPRI SIGN OFF DOC .01001 .012

115 UP 01 24 605 BAKE AFTER CHROME PLATE .090 ,001 .006 8.0 1
0010 E ZPL-K-S1 1,00 BAKE 91 PART 4HR/24HR BAKE .0808 ,100
0020 E R 1-P-RI 1.00 REM RL PPARI SIGN OFF DOC ,01001 012

0130 UP 01 24 .05 BAKE AFTER GRIND .090 ,001 ,006 8.0 1
0010 E ZPL-BK-S1 1.00 BAKE SN PART iHR/24tR BAKE .0m0o o100
0020 E RI-P-lI 1.00 REM RPL PAP~RK SIGN OFF DOC .01001 .012

0145 UP 01 24 .05 DEGREASE .097 ,001 .006 1
0010 E RU.-CY-Di 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-P--R 1,00 REM RP. PAP I( SIGN OFF DOC .01001 e012

0153 UP 01 24 1,00 GRIT M.AST .046 ,011 .058 8
0010 E RUD-CD-DI 1.0f "LST SM PT OR BUT V/SM PTS .0366 .045

* 0020 E RJP-P-Rl 1.00 REM RPL PAPRM SIGN OFF DOC .01001 ,012
0155 UP 01 24 .05 VAC CAD SMALL PART .668 .001 ,004 1,0 1

0010 E ZPL-YC-SI 1.00 VAC CAD PLATE SMALL PART .058 .072
0020 E RJP-PV-R1 1,00 REM RPL PAPRM SIGN OFF DOC .01001 .012



016f UP 01 24 .90 CAD PLATE .102 .022 .114 l
0010 E ZPL-CD-S1 100 CA' ' PLATE SMALL PART ..0212 114
0020 E RF-PV-R1 1.00 RE&. .4, PAP. SIS OFF DC .0912 .012

0170 UP 01 24 .90 BAKE AFTER CAD PLATE .090 .020 .101 38.0 14
0010 E ZPL-B-S1 1,00 BAKE SN PART 4HR/24HR BAKE .08088 .100

* 0020E PRJP-PtV-RI 1.00 EN RPL PAPMRU SIGN OFF DOC .01001 .012
0175 UP 01 24 .95 CHROMATE CONJERSION(IRIDITE) .033 .008 .040 5

0010 E ZPL-IR-SI 1,00 IRInITE SNA.L PART .02362 .029
0020 E P- R- 1.00 REM RPL PAPRVRJK SIGN OFF DOC .01001 .012

0183 UP 01 24 .05 I.V.D. ALUMINUA PLATE .230 .003 .014 1.0 2
0010 N 1.00 IV.D. PLATE .22000 .272
0020 E RJP-PV-RI 1.00 REN RPL PAPRIIR SIGN OFF DOC/ .01001 .012

0187 UP 01 24 .05 ALODINE I..D. ALUM PLATE .230 .003 .014 2
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PV-Rl 1.00 REM RPL PAPRIIRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 .01 LAB'JR STANDARD HISTORY .000 .000 .000 0
0010 14NOV8 2 YR MEIEN N/NO CHANGE
0011 I8MR85 DOUdN GRADED NOT MARKET BASKET
0012 13NOV8 CHANGED SUBOPS TO HATCH 958 OLD STD .20
0900 J.CALDIJELL TECH MANEAA

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD ROP NR

1234567890123456 ELSE PUT IN END

S

S



LANA STANM OR7 TION RESOUCE STANDARD AMD MV=O NNYSIS: t0/8 -043tl-YM4 AE00
26337A F15 ML6 R/H I RCC IWR wt4-22-3 86224

OPER TECHSS V FPFAA REV
SUB T K #R A FA SUPORT C (--.SCRIPTION > BASE PFD STD A

STEP I L K C DC ELEMENT FACT STORED SUPPLEJENTAL HOURS TIME MURS fLY PCT C

3 S E UP EA I J 96189 .I PERCENT ENR "*I F-15 MAIN LOWE JURY LINK 36 ,03
0001 UP 01 00 too PART NUMDER/NS .000 .000 .000 0

0010 68A410795-1003 1620010360263
0030 UP 01 24 1,00 STRIP MODIZE MED PART .136 .033 .169 .5 47

0010 E ZCD-ST-S1 1,00 STRIP ANODIZE ,12630 4156
0020 E RJP-PW-RI 1,00 REM RPL PA'RiRK SIGN OFF DOC .01001 ,012

0050 UP 01 24 1.00 ANODIZE SM.L PART .156 .037 .193 .8 53
0010 E RB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASI(ET 0870? .107
0020 E ZPL-AN-SI 1.00 ANODIZE SMALL PART .05892 .073
0030 E RJP-PV-R1 1,00 REM RPL PAPRURK SIGN OFF DOC ,01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 ,000 0
0010 13SEP83 REV INUT-NO QCC FACTOR HISTORY
0011 14NOV84 2 YR REVIEW U/NO CHANGE
0012 18MR85 DOWN GRADED NOT MARKET BASKET
0013 25NOV85 CHANGED SUBOPS TO MATCH 958 OLD STD .29
0900 JCLDVELL TECH MANEAA

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD NROP NR

345678"123456 ELSE PUT IN END

~356891245



LAWOR STANDARD O "7'"ION RESOIIC STANDARD ND METHOD AWILYSIS,( '1/02/88 A-E046B" II-DY-45 PAGE 0001
2637h FI5 Sl R/H WU R IPR >4"22-3 86224

OPER TECSS VFPF ARV
SUB T K R A FA SUPPORT OCC ( DESCRIPTION - - --- > BASE PfD STD A

0 STEP D L K C DC ELEMENT FACT STOI SUPPLEENTAL HOURS TIME HOURS DLY PCT C

ill S E UP EA D J 88195 81 PERCENT EGR 91,5 UPPE JJR LINK F-15I ,81 .65
0001 UP 01 00 $00 PART NMBER/" .000 .000 ,000 0

0010 68A410794-1006 162001040390
0020 68A410794-1005 1620010403581

0040 UP 01 24 1.00 DEGREfiE .097 .023 ,120 15
0010 E RU.-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET .06709 .107
0020 E RJP-P-RI 1,00 REM RPL PAPRN SIGN OFF DOC .01001 ,012

0042 UP 01 24 .95 STRIP CAD ,136 .031 ,161 .5 20
0010 E ZC-ST-S1 1,00 STRIP CAD PLATE SMALL PART ,12630 ,156
0020 E R.P-PR1 1.00 REM RP P~RII SIGN OFF DOC .01001 ,012

0043 IP 01 24 ,05 STRIP RUST .136 .002 .008 .3 1
0010 E ZCD-ST-SI 1,00 STRIP RUST ,12630 ,156
0020 E R.JP-PU-R1 1.00 REM RPL PAPRIW SIGN OFF DOC 001001 .012

0045 UP 01 24 .05 STRIP CHROE SMALL PART 0,D, .186 ,002 .012 24.0 1
0010 E ZCR-ST-S2 1.00 STRIP CHROME 0,D, SMALL PART .17652 .218
0020 E RJP-PW-Rl 1,00 REM RPL PAPRW SIGN OFF D ,01001 ,012

0070 UP 01 24 .82 . BAKE AFTER ETCH .090 .018 .092 8.0 11
0010 E ZPL-BK-SI 1,00 BAKE SM PART 4H8/241H BAKE .08098 .100
0020 E RUP-P-RI 1.00 REM RPL PAPRWR SIGN OFF DOC ,01001 .012

0085 UP 01 24 .82 DEGREASE .097 .019 .099 12
0010 E RUI-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET ,08709 .107
0020 E RJP-PV-R1 1,00 REM RPL PAPIRK SIGN OFF DOC .01001 .012

0090 IF 01 24 .05 SHOTPEEN SM STEEL PART/MASK .278 ,003 ,017 2. 0010 E ZMA-CP-S2 1.00 MASK SMALL CW WIT PART .08183 .101
0020 E RPL-SP-MI 1.00 SHOT PEEN SMALL/IED PART ,16131 .200
0030 N ZUN-CL-02 .50 UNMASK MEDIUM SIZE CYL PART OCC 50Z FOR SMALL PART .05067 .031
0040 E RJP-P"-R1 1.00 REM RPL PAPRiW SIGN OFF DOC ,01001 ,012

0093 UP 01 24 ,05 PREP FOR CHROME SM PART O.D. 365 .004 .023 3
0010 N 1,00 PREP FOR CH E 300 ,440
0020 E RJP-PU-R1 1,00 REM RPL PAPRRlK SIGN OFF DOC .01001 .012

0097 UP 01 24 .05 GRIT BLAST .046 .001 .003 0
0010 E RUB-CB-B1 1,00 BLAST SM PT OR BST Y/SM PTS 60348 ,045
0020 E RJP-PV-R1 1.00 REM RPL PAI~iK SIGN OFF DOC .01001 .012

0100 UP 01 24 .05 CHROME PLATE SMALL PART O,D. ,300 .004 .019 24.0 2
0010 N 1,00 CHROME PLATE SMALL PART 0.D. ,29000 .359
0020 E RJP-P1-R1 1,00 REM RPL PNARWRK SIGN OFF DOC 601001 ,012

0110 UP 01 24 .05 BAKE AFTER CHROME PLATE ,090 .001 ,006 8.0 1
0010 E ZPL-BK-SI 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RJP-P-Ri 1,00 REM RPL PAPRIUK SIGN OFF DOC .01001 .012

0130 UP 01 24 ,OS BAKE AFTER GRIND ,090 ,001 .006 8.0 1
0010 E ZPL-WI-S1 1.00 BAKE SM PART 4HIR/241H BAKE 0o088 .100
0020 E RJP-PU-R1 1,00 REM RPL P~II SIGN OFF DOC ,01001 ,012

0145 UP 01 24 ,05 DEGREASE ,097 .001 ,006 1
0010 E RU-CY-DI 1,00 VAPOR CL (DEGR)HOOK/BASKET ,08709 ,107
0020 E RJPU-P-RI 1.00 REM RPL PAPRi SIGN OFF DOC 401001 ,012

0155 UP 01 24 1400 GRIT BLAST .046 ,011 .058 7
0010 E RVB-CO-91 1,00 BLAST SH PT OR ISKT V/SM PTS .03668 .045
0020 E RJP-PV-R1 1,00 REM RP. PAPM SIGN OFF DOC 901001 .012

0160 UP 01 24 .23 CAD PLATE .102 .006 .029 4
0010 E ZPL-CD-S1 1,00 CADMIUM PLATE SMALL PART ,09212 ,114
0020 E RP-PF.-R 1.00 REM RPL PAPR RK SIGN OFF DOC .01001 .012

0162 IF 01 24 .72 VAC CAD SMALL PART .068 ,012 .061 1.0 8
0010 E ZPL-4C-S1 1.00 VAC CAD PLATE SMALL PART ,0585 .072



002 E RIP-PU-Rl 1.00 REN RL P~fhiT 5lbN WU1 & *AM.V

0165 W t1 24 .23 -. ME AFTERCA PLATE' .00 005 .02 38 .0

0010 E ZP.-K-Sl 1.00 MkiiN PMAT 4IH24HR WE .008l .100

0020 E RJP-PV-RI 1.00 REM RPL PMARUR SIGN OFF DM .01001 ,012

0170 UP 01 24 ,95 CHROATE CONVERSION(IRIDITE) .033 ,008 .040 5

0010 E ZPL-IR-Sl 1.00 IRIDITE SMALL PART .02362 .029

020R020E P-PWR1 1.00 REM RP. PAPRURK SIGN OFF DC .01001 .012

0193 W 01 24 .05 I.V.D. ALUINM PLATE .230 .003 .014 1.0 2

0010 N 1.00 I,V.D, PLATE .22000 .272

0020 E RIP-PR 1.00 REM RL PAPR SIGN OFF DOC/ .01001 .012

0197 UP 01 24 .05 ALODINE IV.D. AhIW PLATE .230 .003 .014 2

0010 N 1.00 M.ODINE .22000 .272

0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 .01 LAW STANDARD HISTORY .000 .000 .000 0

0010 09MY84ADD OP 0025 0CC EST <OLD STD> 02840

0011 14OV84 2 YR REVIE W/0CC CHAGE > OLD STD < 2.90

0012 18MR85 [OWN GRADED NOT MARKE BASKET

0013 19NOV85 CHANGED SUBOPS TO MATCH 958 OLD STD .83

0900 JCALDWELL TECH MANEAA

TO INTEROGATE LM STANDARDS. INPUT

RCC PRDN RWMR
1--3-X 4 >
12345678912345 ELSE PUT IN END



LABOR STANDARD OPF-ION RESOURCE STANDARD AND ITHOD ANALYSIS r-/0288 A-EO46B-Oll-DY-M43 PAGE 0001
26W7A F15 MS ft/H W RCC I4WC ,n4-22-3 86224

OPER TECHSS 0 FPFA/RREV
SUB T K #R A FA SUPPORT OCt < ....... DESCRIPTION BASE PFD STD A

e STEP D L K C DC ELEENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

12 S N UP EA B J 88190 ,05 PERCEN ENGR 67.9 RETRACT BOLT F-15 MAIN 2,68 ,13
0001 UP 01 15 .00 PART NUMBER/ NSN .000 .000 .000 0

0010 68A410768-1001 1620003386550
0030 UP 01 24 1.00 DEGREASE .097 .023 .120 4

0010 E RUB-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET 08709 .107
0020 E RJP-P-RI 1.00 REM RPL PAPRiRlE SG1N OFF DOC ,01001 .012

0035 UP 01 24 .95 STRIP CAD .136 .031 .161 s5 6
0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE SMALL PART ,12630 .156
0020 E iJP-PU-RI 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .o12

0040 UP 01 24 .05 STRIP RUST .'.36 .002 .008 .3 0
0010 E ZCD-ST-S1 1,00 STRIP RUST ,12630 ,156
0020 E RJP-PW-RI 1,00 REM RPL PAPRlM SIGN OFF DOC .01001 .012

0050 UP 01 24 1.00 STRIP CHROME SMALL PART 0.D, ,186 ,045 .231 24.0 9
0010 E ZCR-ST-S2 1.00 STRIP CHROME O,D, SMALL PART .17652 ,218
0020 E RJP-PW-RI 1.00 REM RPL PAPRWR SIGN OFF DOC .01001 .012

0090 UP 01 24 1.00 BAKE AFTER ETCH .090 ,022 ,113 8.0 4
0010 E ZPL-BK-S1 1.00 BAKE Sh PART 4HR24HR BAKE .08088 .100
0020 E RJP-PW-R1 1.00 REM RPL PAPRUR SIGN OFF DOC ,01001 .012

0105 UP 01 24 1,00 DEGRE/SE 097 ,023 .120 4
0010 E %3W-CV-D1 1,00 VAPOR CL (DEGR)HOOK/DASKET ,08709 ,107
0020 E RJP-PU-R1 1.00 REM RPL PAPRWRE SIGN OFF DOC .01001 .012

0110 UP 01 24 1,00 SHOTPEEN SM STEEL PART/MASK .278 .067 .345 13
0010 E ZMA-CP-S2 1,00 MASK SMALL COMPONENT PART ,08183 .101
0020 E RPL-SP-MI 1,00 SHOT PEEN SMALL/MED PART .16131 .200
0030 N ZU-CL-02 .50 UNMMS MEDIUM SIZE CYL PART OCC 50Z FOR SMALL PART 05067 .031
0040 E RJP-PU-R1 1,00 REM RPL PAPRU SIGN OFF DOC ,01001 .012

0120 UP 01 24 1,00 PREP FOR CHROME SM PART O.D. .365 .088 .453 17
0010 N 1.00 PREP FOR CHRMOE .35500 .440
0020 E RJP-PW-RI 1,00 REM RPL PAPRUWR SIGN OFF DOC .01001 .012

0125 UP 01 24 1.00 GRIT BLAST ,046 .011 ,058 2
0010 E RUB-CD-Bl 1.00 BLAST SH PT OR BSKT V/SN PTS .03668 .045
0020 E RJP-P-Ri 1.00 REM RPL PAPRII SIGN OFF DOC .01001 .012

0130 UP 01 24 1,00 CHROME PLATE SMALL PART 0.D, .300 .072 .372 24.0 14
0010 N 1,00 CHROME PLATE SMALL PART O.D. .29000 .359
0020 E RJP-PI-R 1,00 RE RPL PAPRUIW SIGN OFF DOC .01001 ,012

0140 UP 01 24 1.00 BAKE AFTER GRIND .090 .022 .113 8.0 4
0010 E ZPL-BK-S1 1,00 BAKE SM PART 4HR/24R BAKE ,08088 ,100
0020 E Ri-P-RI 1.00 REM RPL PAPRWIN( SIGN OFF DOC ,01001 .012

0170 UP 01 24 1.00 BAKE AFTER GRIND .090 .022 .113 8.0 4
0010 E ZPL-K-St 1.00 BAKE SM PART 4HR/24HR KE .08088 .100
0020 E RJP-PW-R1 1,00 REM RPL PAPRW( SIGN OFF DOC 601001 .012

0185 UP 01 24 1.00 DEGREASE ,097 .023 .120 4
0010 E RUB-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 ,107
0020 E RJP-P-Ri 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0195 UP 01 24 1.00 GRIT BLAST .046 .011 .058 2
0010 E RUB-C0-D1 1.00 BLAST SM PT OR BSKT V/SN PTS .03668 .045
0020 E RJP-PU-R1 1.00 RES RP. PAPRW SIGN OFF DOC ,01001 ,012

0200 UP 01 24 ,95 CAD PLATE .102 .023 .120 4
0010 E ZPL-CD-S1 1.00 CADMIUM PLATE SMALL PART M09212 ,114

" 0020 E RJP-I-RI 1,00 REM RPL PAPRWUI SIGN OFF DOC .01001 .012
0210 UP 01 24 ,95 BAKE AFTER CAD PLATE ,090 .021 .107 38.0 4

0010 E ZPL-BK-SI 1,00 BAKE SM PART 4HR/24HR BAKE ,08088 .100
0020 E RJP-i-RI 1.00 REM RPL PAPRiK SIGN OFF DOC .01001 o012



0215 UP 01 24 *95 UMMM-
0010 E ZPL-IR-Sl 1.00 IW ''-1t SNA PART o02362 .029
0020 E R.JP-P-Rl 1.00 REh A. PAPMMRU SIGN OFF DOC .01001 ,012

0223 UP 01 24 ,05 I.V°D, ALUMINM PLATE .230 ,003 .014 1.0 1
0010 N 1.00 I,V.D, PLATE ,22000 o272
0020 E RJP-PV-Rl 1,00 REM RPI PAPRWRK SIGN OFF DOC/ .01001 ,012

227 UP 01 24 .05 ALODINE I,.D, ALUN PLATE o230 .003 .014
0010 N 1.00 ALODINE ,22000 .272
0020 E RJP-PV-R1 1,00 RD RPL PAPRWRK SIGN OFF DJOC/ ,01001 ,012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 14NOV84 2 YR REVIEV W/NO CHANGE
0011 18MAR85 DOWN GRADED NOT MARKET BASKET
0012 IN10Vei DMEP1 SUP TO 4AT C 958 OLD STI ,14
0900 JCALDUEL TECH AMAEM

TO INTEROGATE LABOR STANDARDS, INPUT

RCC PRD IROP NR
1482--X-E-->
1234567890123456 ELSE PUT IN END



LAW STANDARD Or "JON RESOURCE STANDARD AND HEO AWiLYSIS 3/02/88 A-{046B-MMI-DY-M45 PAK 0001
26337A F1S U.S R/H HN 9CC JNPRC mn4-?2-3 86224

OPER TECHSS VFPA/RREV
SUB T K tR A FA SUPPORT OCC -. . ....... DESCRIPTION . ...... . > BASE PFD STD A

e STEP I L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

13 S E UP EA J 88197 15 PERCENT ENGR 85*3 SPINDLE ASS F-15M .61 ,09
0001 UP 01 00 t00 PART NUIRINS .000 .000 .000 0

0010 68A410624-1001 1620003337133
0024 UP 01 24 1.00 DEGREASE .097 .023 .120 19

0010 E RVB-CV-D1 1,00 VAPOR CL (DEGR)HOOK/BASKET ,08709 ,107
0020 E RJP-PV-R1 1,00 REM RPI PARWRK SIGN OFF DOC .01001 .012

002a w 01 2.4 .91 STRIP CAD .136 .031 ,161 .5 26
0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE SMALL PART ,12630 ,156
0020 E RJP-P-Ri 1,00 REM RPL PAPRWRK SIGN OFF DOC ,01001 ,012

0028 UP 01 24 .05 STRIP RUST .136 .002 .008 .3 1
0010 E ZCD-ST-S1 1.00 STRIP RUST .12630 o156
0020 E RJP-PV-R1 1,00 REM RPL PIRWRK SIGN OFF DO .01001 .012

0040 UP 01 24 .05 PREP FOR CHROME SM PART O, .187 .002 .012 2
0010 N .50 OCC 2 EA OPERATIONS .3m0 .220
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC ,01001 .012

0050 UP 01 24 .05 PREP FOR CHROME SM PART O.D. .187 .002 .012 2
0010 N .50 OCC 2 EA OPERATIONS .35500 ,220
0020 E RJP-PV-RI 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0090 UP 01 24 .05 BAKE AFTER ETCH .090 .001 .006 8.0 1
0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE ,008 ,0
0020 E RJP-PV-R1 1,00 REM RPL PAPRVRK SIGN OFF DOC ,01001 ,012

0100 UP 01 24 .05 DEGREASE .097 .001 .006 1
0010 E RUI-CV-D1 1,00 VAPOR CL (DEGR)HOOKI/AET ,08709 ,107
0020 E RJP-PIFR1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0110 UP 01 24 .05 SHOTPEEN SN STEEL PART/MASK .278 .003 .017 3
0010 E ZMA-CP-S2 1.00 MASK SMALL COMPONENT PART .08183 ,101
0020 E RPL-SP-M1 1,00 SHOT PEEN SML/MED PART .16131 .200
0030 N Z-CL-02 .50 UNMASK MEDIUM SIZE CYL PART OCC 50Z FOR SMALL PART .05067 .031
0040 E R.J-PV-RI 100 REM RPL PAPRWRK SIGN OFF 1O .01001 ,012

0113 UP 01 24 .05 PREP FOR CIOME SM FARi O.D. .365 .004 .023 4
0010 N 1.00 PREP FOR C1MOE .35500 .440
0020 E RP-PV-R1 1,00 REM RPL PAPRiRK SIGN OFF DO .01001 .012

0117 UP 01 24 .05 GRIT BLAST .046 .001 .003 0
0010 E RVB-CB-B1 1,00 BLAST SH PT OR BSKIT V/SM PTS 03668 ,045
0020 E RJP-PV-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .,012

0120 UP 01 24 .05 CHROME PLATE SMALL PART O.D, .153 .002 ,010 24.0 2
0010 N .50 OCC 2 EA OPERATIONS .2"000 .179
0020 E RI-P-RI 1,00 REM RPL PAPRURK SIGN OFF DOC ,01001 .012

0130 UP 01 24 .05 CHROME PLATE SMALL PART 0.0. .155 .002 ,010 24,0 2
0010 N .50 OCC 2 EA OPERATIONS 2900 .179
0020 E RJP-P9-RJ 1.00 REM RPK PPARURK SIGN OFF DOC .01001 ,012

0140 UP 01 24 .05 BAKE AT CHROME PLATE .090 .001 .006 8,0 1
0010 E ZPL-BK-S1 1,00 BAKE SA PART 4HR/24HR BAKE .08088 .100
0020 E RP-P-RI 1,00 REM RPI. FAPRWRK SIGN OFF DOC ,01001 .012

0170 UP 01 24 .05 BAKE AFTER GRIND .090 l001 .006 8,0 1
0010 E ZPL-BK-S1 1.00 BAKE SN PART 4HR/241HR BAKE 0088 100
0020 E RJP-P-R1 1,00 REM RPI. PAPRIRK SIGN OFF D O01001 .012

0177 UP 01 24 .05 DEGREASE ,077 .001 .006 1
0010 E RUB-CV-DI 1,00 VAPOR 0. (DEGR)HOOK/ASKET .06709 ,107

" 0020 E RJP-P-R1 1.00 REM RPL PAPRIRK SIGN OFF DOC .01001 .012
0181 UP 01 24 1.00 GRIT BLAST .046 .011 .058 9

0010 E RUB-CB-B1 1,#00 BLAST S PT OR 8SKT V/SN PTS .03"8 045
0020 E RJP-PV-R1 1,00 RM RPL PAPRWRK SIGN OFF DOC 101001 ,012



* 0183 UP 01 24 vnuvwMI. iV%.L fnn 10,'. ..* . --

0010 E ZPL-WC-S1 1.00 W .-'.'§ PLATE SMA.L PART -0585S ,072
0020 E RP-I-R1 1.00 R6 A PAPMR SIGN OFF DOC -01001 .012

0185 UP 01 24 .05 CAD PLATE ,102 ,001 006 1
0010 E ZPL-CD-SI 1,00 CADMIUM PLATE SMALL PART o09212 ,114
0020 E RJP-PV-R1 1.00 REM RPI PAPRWRK SIGN OFF DOC .01001 .012

187 UP 01 24 .05 BAKE AFTER CAD PLATE .090 .001 .006 38.0 1
0010 E ZPL-BK-Sl 1,00 BAKE SM PART 4HR/24HR BAKE .0808 .100
0020 E RJP-PW-R1 1,00 REM RPL PAPRi SIGN OFF DOC .01001 .012

0191 UP 01 24 .95 CHROMATE CON RSION(IRIDITE) .033 ,008 .040 6
0010 E ZPL-IR-SI 1,00 IRIDITE SMALL PART .02362 .029
0020 E RJP-PV-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC ,01001 ,012

0193 UP 01 24 .05 I.V.D, ALUMINUM PLATE .230 .003 ,014 1,0 2
0010 N 1.00 I.V.D. PLATE .22000 .27)
0020 E RJP-PV-R1 1.00 REM RPI PAPRWRK SIGN OFF DOC/ #01001 ,012

0195 UP 01 24 .05 ALODINE IVD, ALUM PLATE .230 ,003 .014 2
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-N-Ri 1,00 REM RP. PAPRWRK SIGN OFF DOC/ .01001 .012

9000 UP 01 00 .00 LAOBR STANDARD HISTORY .000 .000 .000 0
0001 15 JUL 88 INITINA INPUT
0900 KIM VI ENT. MANEL., 73255

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PAD NROP MR

1234567890123456 ELSE PUT IN END



LAOR STANDARD OP.' ION RESOURCE STANDARD AND METHOD ANALYSIS." "1/02/88 A-E46-1-BYM45 PAGE 0001

26337A F15 MIG R/H IN RC MNPRC , 4-22-3 86224

OPER TECHSS WFPFA/RREV
SUB T K IR A FA SUPPORT 0CC (-...... DESCRIPTION > BASE PFD SID

STEP D L K C DC ELEIENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

1014 S E UP EA B J 88196 .48 PERCENT ENGR 87.7 SWIVEL CRANK ORAG BOLT F-15M .76 .36

0001 UP 01 00 .00 PART NU BER/NSN .000 .000 .000 0

0010 68A410637-1001 NSL

0024 UP 01 24 1.00 DEGREASE .097 .023 .120 16

0010 E RWB-CV-D1 1.00 VAPOR CL (DEGR)H.OOK4SKET .08709 .107

0020 E RJP-PW-R1 1.00 REM RPL PAPRIRK SIGN OFF DOC .01001 .012

0026 UP 01 24 .95 STRIP CAD .136 .031 .161 .5 21

0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE SMALL PART .12630 .156

0020 E RJP-Pl-R1 1.00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

0028 UP 01 24 .05 STRZP RST .136 .002 .008 .3 1

0010 E ZCD-ST-S1 1.00 STRIP RUST .12630 .156

0020 E RJP-PW-R1 1.00 REM RP. PAPRWRK SIGN OFF DOC .01001 .012

0040 UP 01 24 .08 STRIP CHROME SMALL PART O.D, .186 .004 .019 24.0 2

0010 E ZCR-ST-S2 1,00 STRIP CHROME O.D. SMALL PART .17652 ,218

0020 E RJP-Pl-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0070 UP 01 24 .0 BAKE AFTER ETCH .090 .002 .009 8.0 1

0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100

0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0080 UP 01 24 .08 DEGREASE .097 .002 .010 1

0010 E RWB-CV-D1 1.00 VAPOR CL (DEGR)HOIK/BASKET .08709 .107

0020 E RJP-PW-RI 1.00 REM RPl PAPRWRK SIGN OFF DOC .01001 .012

0090 UP 01 24 .08 SHOTPEEN SM STEEL PART/MASK .278 .005 .028 4

0010 E ZM-CP-S2 1.00 MASK SMALL COMPONENT PART .08183 .101

0020 E RPL-SP-M1 1.00 SHOT PEEN SMALL/NED PART .16131 .200

0030 N ZUN-CL-02 .50 UNMASK MEDIUM SIZE CYL PART OCC 50Z FOR SMALL PART .05067 .031

0040 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0093 UP 01 24 .08 PREP FOR CHROME SM PART 0,). .365 .007 ,036 5

0010 N 1,00 PREP FOR CHRMOE .35500 .440

0020 E RJP-P--R1 1.00 REM RP. PAPRURK SIGN OFF DOC .01001 .012

0097 UP 01 24 .08 GRIT BLAST .046 .001 .005 1

0010 E RUB-CB-BI 1.00 BLAST SM PT OR BSI(T V/SH PTS .03668 .045

0020 E RJP-PW-RI 1.00 REM RPL PAPRYRK SIGN OFF DOC .01001 .012

0100 UP 01 24 .08 CHROME PLATE SMALL PART 0.1. .300 .006 °030 24.0 4

0010 N 1.00 CHROME PLATE SMALL PART O.O. .29000 .359

0020 E RJP-PU-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0110 UP 01 24 .08 BAKE AFTER CHROME PLATE .09 .002 .009 8.0 1

0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100

0020 E RJP-PW-R1 1.(0 REM RPL PAPRWRK SIGN OFF D .01001 .012

0130 UP 01 24 to BAKE AFTER GRIND .090 .002 .009 8.0 1

0010 E ZPL-BK-S1 1.00 BAKE SN PART 4HR/24HR BAKE .08088 .100

0020 E RJP-P-RI 1.00 REM RPL PAPR( SIGN OFF DOC .01001 .012

0145 UP 01 24 .08 DEGREASE .097 .002 .010 1

0010 E RB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107

0020 E RJP-PV-RI 1.00 REM RPL PAPRWO( SIGN OFF DOC 001001 .012

0155 UP 01 24 1,00 GRIT BLAST .046 .011 .058 e

0010 E RUB-CB-B1 1.00 BLAST SH PT OR BSKT V/SM PTS .03668 .045

00'20 E RJP-PW-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0160 UP 01 24 .95 CAD PLATE .102 .023 .120 16

0010 E ZPL-CD-S1 1.00 CADMIUM PLATE SMALL PART ,09212 .114

0020 E RJP-PY-R1 1.00 REM RPL PAPRINU( SIGN OFF DOC .01001 .012

W 0170 UP 01 24 .95 BAKE AFTER CAD PLATE .090 .021 .107 38.0 1

0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100

0020 E RJP-PI-RI 1.00 REM RPL PAPRUR SIGN OFF DOC .01001 0012



g133 UP 01 24 .05 I.VD. A1JINUi PLATE .230 .QQS ,uti £.V

0010 N 1,00 - I,,D. ILATE 22000 .272

0020 E RI-P-Ri 1.00 RM A PAPRt  SIGN OFF DOC/ -; 1too ,012

0187 UP 01 24 .05 ALODINE I.V*D, ALUM PLATE .230 .003 ,014 2

0010 N 1.00 ALODINE .22000 .272

0020 E R3p-P1FRl 1,00 REii RPL PtW K SIGN OFF DOC/ .01001 .012

W UP o 00 00 LABOR STANDARD HISTORY .000 .000 .000 0

0010 14 JUL 88 INITIAL INPUT

0900 KIM VINCENT, MANEL, 73255

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD OP NR
<---X----X--->

1234567890123456 ELSE PUT IN END
7



LABOR STANDARD OPr- ION REOMJCE STANDARD AND METHOD ANALYSIS -- 1/02/88 A-E0460-iI-DY-A45 PAGE 0001
26337A FIS iK.G R/H HW RCC MNPRC ,,-22-3 86224

OPER TECHSS W FPFA/RREV
SUB T K #R A FA SUPPORT OCC <-..... .- DESCRIPTION -> BASE PFD ST9 A
_ STEP D L K C DC ELE9ENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS OLY PCT C

• S EUPEAB J 88196 .63 PERCENT EMR 9446 COLLAR ASSY F-15M .53 .33
0001 UP 01 00 t00 PART NIMDER/NSN .000 .000 .000 0

0010 6A410733-1001 1620003386559
0020 6A410733-1002 1620003386559

0024 UP 01 24 1.00 DEGREASE 097 ,023 .120 22
0010 E RVB-CV-D1 1,00 VAPOR CL (DESR)HOOK/BASKET .08709 .107
0020 E RJP-PW-R1 1.00 REM RPL PAPURK SIGN OFF DOC .01001 ,012

0026 UP 01 24 .95 STRIP CAD .136 .031 .161 .5 30
0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE SHALL PART .12630 .156
0020 E RJP-PH1 1,00 REM RPL PAPRtM SIGN OFF DOC .01001 .012

0028 UP 01 24 .05 STRIP RUST .136 .002 .008 .3 2
0010 E ZCD-ST-SI 1.00 STRIP RUST .12630 .156
0020 E RJP-PiFRI 1.00 REM RPL PAPRORK SIH OFF DOC ,01001 .012

0080 UP 01 24 #05 BAKE AFTER ETCH .090 .001 ,006 8,0 1
0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE .08088 ,100
0020 E RJP-PW-R1 1,00 REM RPL PAPRVRK SIGN OFF DOC °01001 ,012

0095 UP 01 24 .05 DEGREASE .097 .001 ,006 1
0010 E RWB-CV-DI 1,00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-PFt-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0100 UP 01 24 .05 SHOTPEEN SM STEEL PART/MASK .278 .003 .017 3
0010 E ZMA-CP-S2 1,00 MASK SMALL COMPONENT PART .08183 ,101
0020 E RPL-SP-I1 1,00 SHOT PEEN SMALL/IED PART ,16131 .200
0030 N ZUM-CL-02 .50 UNMASK MEDIUM SIZE CM1 PART OCC 50% FOR SMALL PART .05067 ,031
0040 E RJP-PU-R1 1.00 REM RPI PAPRWRK SIGN OFF DOC .01001 .012

0105 UP 01 24 1.00 GRIT BLAST .046 .011 .05 11
0010 E RWB-CB-BI 1,00 BLAST SM PT OR BSKT V/IS PTS ,03668 .045
0020 E RJP-PW-Rl 1.00 REM RPL PAPRVK SIGN OFF DOC .01001 .012

0110 UP 01 24 ,12 CAD PLATE .102 .003 .015 3
0010 E ZPL-CO-S1 1,00 CADMIUM PLATE SMALL PART .09212 .114
0020 E RJP-P-R 1.00 REM RPL PM'R1RK SIGN OFF DOC .01001 ,012

0120 UP 01 24 .83 VAC CAD SMALL PART .068 .014 ,071 1.0 13
0010 E ZPL-VC-Sl 1.00 VAC CAD PLATE SMALL PART .05856 .072
0020 E RJP-PV-R1 1,00 REM RPL PAPIJRK SIGN OFF DOC .01001 ,012

0130 IP 01 24 .05 BAKE AFTER CAD PLATE .090 .001 .006 38.0 1
0010 E ZPL-BK-S1 1,00 BAKE Sh PART 4HR/24HR BAKE .08088 .100
0020 E R.JP-P-R1 1,00 REM RPL PAPRtRK SIGN OFF DOC ,01001 .012

0135 UP 01 24 .95 CHROMATE CONVERSION(IRIDITE) .033 .008 .040 7
0010 E ZPL-IR-S1 1.00 IRIDITE SIJ.. PART .02362 .029
0020 E RJP-PI-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC 001001 ,012

0137 UP 01 24 .05 I,VoD. ALUMINUM PLATE .230 .003 .014 1,0 3
0010 N 1,00 1o,.Do PLATE .22000 ,272
0020 E RJP-P-R1 1.00 REM RPL PAPIIA SIGN OFF DOC/ #01001 ,012

0138 UP 01 24 .05 ALODINE IV,D, ALUM PLATE .230 .003 ,014 3
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PV-R1 1,00 REM RPL PRWK SIGN OFF DOC/ .01001 ,012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 14NOV84 2 YR REVIEW W/OCC CHANGE > OLD STD < #04
0011 ISMA M GRAME NOT MAKET BASKET
0012 18NOV85 CANGED SUMPS TO MATCH 958 OLD STD ,45S 0013 25AUG85 BIBOP 0080 NEW REg, OLD STANDARD ,42
0900 JCALDWELL TECH MANEAA



LAR STANDARD OP TIN RESOURCE STMDAiN PMD METHOD ANALYSIS(>8/02/88 A-EO463-1-DY-H45 PAGE 0001
26337A FIS ML6 PJH RC MNPRC "14-22-3 96224

WER TECHSS UFPFA/RREV. T K #R A FA SUPPORT OCC (-... . .. ..- DESCRIPTION -...... > BASE PFD STD A
STEP D L K C DC ELEENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT

.,019 S E UP LA I J 88190 .07 PERCENT ENGR 88.6 JURY BRACE APEX PINFIS MAIN .60 ,04
0001 UP 01 15 .00 PART NUMBEP,'NSN .000 .000 000 0

0010 68A410755-2005 1620003337138
0024 UP 01 24 1.00 DEGREASE .097 .023 ,120 20

0010 E RVB-V-D1 1.00 VYA CL (DEGR)HOOK/DASKET .08709 *107
0020 E RJP-P--R1 1.00 REM RPL PAPRRK SIGN OFF DC .01001 .012

0026 UP 01 24 .95 STRIP CAD ,136 031 .161 ,5 26
0010 E ZCD-ST-Si 1.00 STRIP CAD PLATE SL PART .12630 .156
0020 E RJP-PU-RI 1.00 REM RPL PAPRRK SIGN OFF DIC .01001 .012

0028 UP 01 24 .05 STRIP RUST .136 .002 .008 .3 1
0010 E ZCD-ST-S1 1.00 STRIP RUST .12630 .156
0020 E RJP-P-RI 1.00 REM RPL PAPRURK SIGN OFF Bc .01001 .012

0030 UP 01 24 .05 STRIP CHROME SMALL PART 0,3, 486 .002 .012 24.0 2
0010 E ZCR-ST-S2 1,00 STRIP CHROI 0., SMALL PART .17652 .218
0020 E RJP-P--R1 1.00 REM RPL PAPRURK SIGN OFF AC .01001 .012

0070 UP 01 24 .05 BAKE AFTER ETCH .090 .001 .006 8.0 1
0010 E ZPL-BK-Sl 1.00 BAKE SH PART 4HR/24HR BAKE .0809 .100
0020 E LIP-PV-RI 1,00 REM RPL PAPRWRK SIGN OFF N 01001 ,012

0085 UP 01 24 .05 DEGREASE .097 .001 .006 1
0010 E RUB-CV-DI 1,00 VAPOR M. (DEGR)HOOK/BASKET .08709 ,107
0020 E RJP-P-R1 1,00 REM RPL PAPRURK SIGN OFF DC .01001 .012

0090 UP 01 24 .05 SHOTPEEN SM STEEL PART/MASK .278 .003 .017 3
0010 E ZMA-CP-S2 1.00 MASK SMALL COMPONENT PART .06183 .101. 0020 E RPL-SP-M1 1.00 SHOT PEN SMAUJ/ED PART ,16131 .200
0030 N ZUM-CL-02 .50 UNMASK MEIUM SIZE CYL PART OCC 50% FOR SMALL PART .0M07 .031
0040 E RJP-PV-R1 1.00 REM RPL PAPRURK SIGN OFF OC .01001 .012

0093 UP 01 24 .05 PREP FOR CHROME SM PART 0.3. 365 .004 .023 4
0010 N 1.00 PREP FOR CHRMOE .3500 ,440
0020 E RJP-PU-Ri 1.00 REM RR. PAPRURK SIGN OFF NOC .01001 .012

0097 UP 01 24 .05 GRIT BLAST .046 .001 .003 0
0010 E RUB-CB-B1 1,00 BLAST 51 PT OR BSKT V/Sh PTS .03668 .045
0020 E RP-PU-RJ 1,00 REM RPL PAPRUWR SIGN OFF DOC .01001 .012

0100 UP 01 24 605 CHROME PLATE SMALL PART O.B. .155 .002 .010 24.0 2
0010 N .50 CHROME PLATE SMALL PART O.D. .29000 .179
0020 E RJP-PY-R1 1.00 REM RPL PNMK SIGN OFF DOC .01001 .012

0105 UP 01 24 .05 CHROME PLATE SMALL PART O.1, .155 .002 .010 24.0 2
0010 N .50 CHROME PLATE SMALL PART 0.3. ,29000 .179
0020 E RJP-PV-RI 1.00 REM RPL PAPRK SIGN OFF DOC .01001 ,012

0110 UP 01 24 .05 BAKE AFTER CHROME PLATE .090 .001 .006 8.0 1
0010 E ZPL-DK-S1 1.00 BAKE Sil PART 4HP/24HR BNAE tm081 100
0020 E RJP-PU-RI 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0130 UP 01 24 405 BAKE AFTER GRIND .00 .001 .006 8.0 1
0010 E ZPL-BK-S1 1,00 BAKE Sl PART 4HR/24R BAKE l0088 .100
0020 E RJP-PU-R1 1.00 REM RPI PAPRURK SIGN OFF OC .01001 .012

0145 UP 01 24 .05 DEGREASE .097 .001 .006 1
0010 E RB-CY-Di 1,00 VAPOR CL (DEGR)HOOK/BAS1f .0709 .107
0020 E RJP-PV-RI 1,00 REM RP. PAPRI SIGN OFF OC ,01001 .012

0153 UP 01 24 1.00 GRIT LST 046 ,011 .058 10. 0010 E RUB-CB-BI 1.00 BMAT SM PT OR OSKT V/SN PTS l0 8 .045
0020 E RJP-PV-R1 1,00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

0135 UP 01 24 .90 VAC CAD SMALL PART m8 ,015 .077 1.0 13
0010 E ZPL-WC-S1 1.00 VYAC CAD PLATE SMALL PART .m .072
0020 E RJP-PU-Ri 1.00 REM RPI. PAPRW SIGN OFF DC .01001 .012



0160 IP 01 24 .05 CAD PLATE .102 .001 .006 1
0010 E ZPL'-CD-SI 1,00 C&rP791 PLATE SMLL PART -09212 .114
0020 E RIP-P Ri 1.00 RED .A PAPRII SIGN OFF DOC .01001 ,012

0170 UP 01 24 .05 BAKE AFTER CAD PLATE .090 ,001 .006 38,0 1
0010 E ZPL-B-S1 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RJP-PV-RI 1.00 REM RPt. PN'RWRK SIGN OFF DOC .01001 .012

0175 UP 01 24 .95 CHROATE CONVERSION(IRIDITE) .033 .008 040 7
0010 E ZPL-IR-SI 1.00 IRIDITE SWLL PART .02362 .029
0020 E RJP-Pt-Ri 1,00 REM RPL PAPIRUR SIGN OFF DOC .01001 .012

0183 UP 01 24 .05 I.VvD. AIL.MlNfI PLATE .230 .003 .014 1.0 2
0010 N 1.00 I.V.D. PLATE .22000 .272
0020 E RJP-PV-RI 1.00 REM RPL PAPRIWRK SIGN OFF DOC/ .01001 .012

0187 UP 01 24 .05 ALODINE IV.D, ALUM PLATE .230 .003 ,014 2
0010 N 1.00 ALODINE 22000 .272
0020 E R.JP-P-Ri 1.00 REM RPL PAPRURK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 1000 .000 0
0010 13SEP83 NEW INPUT-NO OCC FACTOR HISTORY
0011 14NOV84 2 YR REVIEW W/OCC CHANGE > OLD STD < .28
0012 18MR85 DOWN GRADED NOT ET MAKET
0013 26NOV85 CHANGED SUBOPS TO MATCH 958 OLD STD e19
0900 J.CALDWELL TECH HAREM

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD NROP NR

1234567890123436 ELSE PUT IN END



LAW STAND R P' ION RESOURCE STANDARD AND NETHOD ANALYSIS. 3/02/88 A-E046B-AhI-DY-045 PAGE 0001
26337A F15 R/H N O RC MNPRC w,4,22-3 ;Np- 86224

OPER TECHSS VFPFA/RREY
SUB T K #R A FA SUPPORT OCC (-DESCRIPTION-........ .. - BASE PFD STD A

STEP D L K C DC ELENT FACT STORED SUPPLEMENTAL HOURS TINE HOURS DLY PCT C

20 S E UP EA J 8196 o82 PERCENT ENGR 88,9 SPRING F-15H ,92 .75
0001 UP O1 00 ,00 PART NIMBER/NSN ,000 .000 .000 0

0010 6BA410725-1001 1620001323253
0020 68A410725-1002 1620001323209

0050 UP 01 24 1.00 DEGREASE .184 .044 .229 25
0010 E RB-CU-D1 2,00 VAPOR CL (DEGR)HOOK/BASKET OCC 2 EA PARTS ,08709 ,215
0020 E RJP-PYJ-R1 1.00 REM RPL PAPRtIIK SIGN OFF DOC .01001 .012

0060 UP 01 24 ,95 STRIP CAD .262 .060 .309 ,5 34
0010 E ZCD-ST-S1 2.00 STRIP CAD PLATE SMALL PART OCC 2 EA PARTS .12630 .313
0020 E RJP-PW-R1 1.00 REM RPL. PAPRIRK SIGN OFF DOC 601001 .012

0070 UP 01 24 ,05 STRIP RUST ,262 ,003 .016 .3 2
0010 E ZCD-ST-S1 2.00 OCC 2 EA PARTS °12630 .313
0020 E RJP-PV-R1 1,00 REM RL PAPRWRK SIGN OFF DOC .01001 .012

0060 UP 01 24 1000 GRIT BLAST ,083 .020 ,103 11
0010 E RWB-CB-BI 2.00 BLAST Sh PT OR BSKT V/SM PTSOCC 2 EA PARTS .03668 .090
0020 E RJP-PV-R1 1,00 REM RPL PAPRIt SIGN OFF DOC .01001 .012

0090 UP 01 24 .95 VAC CAD SMALL PART .127 .029 ,150 1.0 16
0010 E ZPL-VC-S1 2.00 VAC CAD PLATE SMALL PART OCC 2 EA PARTS .05856 .145
0020 E RJP-PU-RI 1,00 REM RPL PAPURK SIGN OFF DOC .01001 ,012

0100 UP 01 24 ,95 HOT VATER RINSE .050 ,011 ,059 6
0010 N 2,00 OCC 2 EA PARTS ,02000 .049
0020 E RJP-PW-R1 1.00 REM RPL PAPRVRK SIGN WfF DOC 401001 ,012

0110 UP 01 24 .05 I,V.D, ALUMINUM PLATE .450 .005 ,028 1.0 3
0010 N 2.00 OCC 2 EA PARTS .22000 .545
0020 E RJP-PV-R1 1,00 REM RPL PAPRIRK SIGN OFF DOC/ .01001 .012

0120 UP 01 24 .05 AODINE t.VD. ALUM PLATE .450 .005 .028 3
0010 N 2,00 OCC 2 EA PATS .22000 .545
0020 E RJP-PU-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC/ % .01001 .012

9000 UP 01 24 .01 LABOR ST1h HISTORY .000 .000 .000 0
0010 13SEP83 NEl INPUT-NO OCC FACTOR HISTORY
0011 14NOV84 2 YR REVIEV W/OCC CHANGE > OLD STD < ,02
0012 18NOV85 CHANGED DROPED DRY FILM NOT REG OLD STD.18
0900 J.CALELL TECH MANEAA

TO INTEMOTE LABOR STANDARDS. INPUT

RCC PRD NROP NR

1234567890123456 ELSE PUT IN END
9
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704 E rJP-PN-3 I 1,00 BAE~ S~l PAPR 1;R'24i 0F DO .10! 2:

!1j U1 31 24 973 .001PF~ 1. 3''P /i~ 0~ 6

0030 U--2 .0UME I~ 32C!. 4C 0,- -3,, R 2'AL' FAT.507.3
1.00c .0506 .037,'4 .,:

000 R J -PR' 1.0C RE.41 R'L oPCF3RK S:^- OFF DOC .11
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LABOR STANDARD OPtrfONl RESOUME STANDARD MID METHOD ANALYSIS ("-"/02/88 A-E046B-911-DY-45 PAGE 0001
26337A F15 MIS RIH HV RCC mm , i-22-3 86224

OPER TECHSS W FPFA/RREV
SUB T K OR A FA SUPORT OCC .SCRIPTION ---- > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLMENTAL HOURS TIME HOURS DLY PCT C

,,,26 E N UP EA B J 88202 .05 PERCENT NGR 48,7 NIGH PRESSURE PISTON F151 5.56 .27
0001 UP 01 00 t0 PART NUMBER/NS.N. .000 .000 .000 0

0010 68A410790-2001 1620003654003
0024 UP 01 24 1.00 BEGREASE .097 .023 .120 2

0010 E RVB-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 ,107
0020 E RJP-PV-RA 1.00 REM RPI PAPRUR SIGN OFF C ,01001 .012

0026 UP 01 24 .95 KOREASE .0?7 .022 .114 2
0010 E RVB-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 ,107
0020 E RJP-PV-Rt 1,00 REM RPI PAPRRK SIGN OFF DOC .01001 ,012

0028 UP 01 24 ,05 EGREASE .097 .001 .006 0
0010 E RVB-CV-D1 1,00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-PV-R1 1.00 REM RPI PAPAVA SIGN OFF DOC 001001 .012

0030 UP 01 24 1.00 STRIP CHROME SMALL PART O.D. .070 .017 .087 24.0 2
0010 E ZCR-ST-S2 .34 STRIP CHROME O,0, SMALL PART OCC. 3EA, OPERATIONS ,17652 074
0020 E RJP-PV-R1 1,00 REM RPL PAPRURK SIGN OFF DO .01001 .012

0040 UP 01 24 1,00 STRIP CHROME SMALL PART ID, .092 .022 .115 24.0 2
0010 E ZCR-ST-S1 .34 STRIP CHROME I.D.SMALL PART OCC, 3EA. OPERATIONS ,24234 ,102
0020 E RJP-PI-Rl 1.00 REM RPL PAPRURK SIGN OFF OC ,01001 .012

0045 UP 01 24 1.00 STRIP CHROME SMALL PART I.D, .092 .022 .115 24.0 2
0010 E ZCR-ST-S1 .34 STRIP CHROME I.DSMALL PART OCC. 3EA. OPERATIONS .24234 .102
0020 E RJP-PV-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0050 UP 01 24 1.00 STRIP NICKEL SMALL PART .131 .031 .163 40.0 3
0010 E ZCR-ST-S1 .50 OCC, 2EA, OPERATIONS ,24234 .150

* 0020 E RJP-PV-R1 1,00 REM RPL PAPRURK SIGN OFF DOC ,01001 .012
0060 UP O 24 1.00 STRIP NICKEL SMALL PART ,131 .031 .163 40.0 3

0010 E ZCR-ST-SI .50 OCC. 2EA, OPERATIONS .24234 .150
0020 E RJP-PV-R1 1.00 REM RPL PAPRVRK SIGN OFF DOE .01001 .012

0120 UP 01 24 1,00 BAKE AFTER ETCH .090 .022 .113 8.0 2
0010 E ZPL-B-S1 1.00 BAKE SM PART 4HR/24HR BAKE ,0808 ,100
0020 E RJP-P-Rt 1.00 REM RPL PAPRUW SIGN OFF DOC ,01001 .012

0135 UP 01 24 100 DEGREAE 097 ,023 .120 2
0010 E AVI-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASET .08709 .107
0020 E RJP-PJ-R1 1.00 REM RPL PAPRURK SIGN OFF DO .01001 .012

0140 UP 01 24 1.00 SHOTPEEN SM STEEL PART/MASK .278 .067 ,345 6
0010 E ZMA-CP-S2 1,00 MASK SMALL COMPONENT PART ,08183 .101
0020 E RPL-SP-MI 1.00 SHOT PEEN SMALL/MED PART .16131 .200
0030 N ZUM-CL-02 .50 UNASK MEDIUM SIZE CYL PART OCC 50Z FOR SMALL PART M05067 .031
0040 E RJP-PII-RI 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0143 UP 01 24 1.00 PREP FOR CHROME SM PART O.D, .365 ,088 .453 8
0010 N 1.00 PREP FOR CHRM.E .35500 ,440
0020 E RJP-PV-Rt 1.00 REM APL PAPM SIGN OFF DOC .01001 .012

0147 UP 01 24 1400 GRIT BLAST .046 .011 .058 1
0010 E RB-CD-B1 1,00 BLAST SM PT OR BSKT V/SM PTS 103668 .045
0020 E RJP-PV-R1 1.00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

0150 UP 01 24 1.00 CHROME PLATE SMALL PART O.D, .300 .072 ,372 24,0 7
0010 N 1.00 CHROME PLATE SMALL PART 0.D. .29000 ,359
0020 E RJP-PiV-Ri 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 . 12

0155 UP 01 24 1,00 SAKE AFTER CHROME PLATE .090 .022 .113 8.0 2
0010 E ZPt-BK-S1 1,00 BAKE SM PART 4HP/24HR BAKE o0808 .100
0020 E RJP-PW-R1 1.00 REM RPL PAPRK SIGN OFF DOC .01001 .012

0157 UP 01 24 1.00 PREP FOR CHROME SH PART I,D, .480 .115 .595 11
, 0010 N 1.00 PREP CHROME ID, .47000 .582

0020 E RJP-PV-R1 1,00 RE APL PAPRVRK SIGN OFF DOC .01001 .012



01s 1UP 01 24 1,00 BRIT BLAST .046 .011 .058 1

0010 E RUB-C-I1 1.00 BLA?11N PT OR BSKT V/SN PTS 03668 .045

0020 E RP- RI 1.00 REM... PAPRWJ( SIGN OFF OC .01001 .012

0160 UP 01 24 1.00 CHROM'E PLATE SMALL PART I*D, .330 .079 ,409 30.0 7

0010 N 1.00 CHROME PLATE SMALL PART .32000 .396. 0020 E RJP-PW-RI 1,00 REX RP. PAPRWRK SIGN OFF DOC .01001 .012

170 UP 01 24 1.00 BAKE AFTER CHROME PLATE .090 .022 .113 8.0 2

0010 E ZPL-BK-SI 1.00 BAKE SN PART 4HR/24HR BAE .0808 .100

0020 E i-Py- %1 1.00 ROL P PAPRRIK SIGN CF DOC .01001 ,012

0200 UP 01 24 .25 BAKE AFTER GRIND .090 .005 .028 8.0 1

0010 E ZPL-BK-SI 1,00 BAKE SM PART 4HR/24HR BW .08088 .100

0020 E RJP-PU-RI 1.00 REM RPL PAPRURK SIGN OFF DOC 001001 .012

0203 UP 01 24 1.00 PREP FOR NICKEL .160 .038 .198 4

0010 N 1.00 PREP FOR NICKEL SMALL PART .15000 ,186

0020 E RJP-PU-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0207 UP 01 24 1.00 GRIT BLAST .046 .011 .058 1

0010 E RU-CB-BI 1.00 BLAST SM PT OR 151(1 V/S PTS .03668 .045

0020 E RJP-PW-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0210 UP 01 24 1.00 NICKEL .270 .065 .335 24.0 6

0010 N 1.00 NICKEL PLATE SMALL PART .26000 .322

0020 E RJIP-P-Ri 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 4012

0214 UP 01 24 1.00 BAKE AFTER NICKEL .090 .022 ,113 38.0 2

0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/241 BAE 608088 .100

0020 E RJP-PV-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0216 UP 01 24 1.00 PREP FOR NICKEL .160 .038 .198 4

0010 N 1.00 PREP FOR NICKEL SMALL PART .15000 .186

0020 E RJP-PW-RI 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0218 UP 01 24 1.00 GRIT BLAST .046 .011 .058 1

0010 E RUB-CB-BI 1.00 BLAST SM PT OR BST /SN PTS .03668 045

0020 E RJP-PU-RI 1.00 REM LP. P~PRUK SIGN OFF DOC 601001 .012

220 UP 01 24 1.00 NICKEL .270 .065 .335 24.0 6

I 0010 N 1.00 NICKEL PLATE SMALL PART .2600, .322

0020 E RJIP-PU-Ri 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0230 UP 01 24 1.00 BAKE A TER NICKEL 090 .022 113 38.0 2

0010 E ZPL-BK-SI 1.00 BAKE Sh PART 4IQ/24HR BAKE .08088 .100

0020 E RJP-PW-RI 1.00 RE RPL PAPRURK SIGN OFF DOC .01001 .012

0255 UP 01 24 .25 BAKE AFTER GRIND .090 .005 .028 8.0 1

0010 E ZPL-BK-S1 1,00 BAKE SM PART 4HR/241R BKE .08088 .100

0020 E RJP-P--Ri 1,00 REM RPL PAPRK SIGN OFF DOC .01001 .012

0265 UP 01 24 1.00 DEGREASE .097 .023 .120 2

0010 E RWB-CV-D1 1,00 VAPOR CL (DEGR)HOK/BANT e08709 .107

0020 E RJP-PW-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0275 UP 01 24 1.00 GRIT BLAST .046 .011 .058 1

0010 E RB-C9-BI 1.00 BLAST Sh PT OR BSWT V/SN PTS .03668 .045

0020 E RJP-P-Ri 1.00 REM RPL PAPRURK SIGN OFF DOC 401001 .012

0280 UP 01 24 .95 CAD PLATE .102 .023 .120 2

0010 E ZPL-CD-SI 1.00 CADMIUM PLATE SMALL PART ,09212 .114

0020 E RJP-P-RI 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0290 UP 01 24 .95 BAKE AFTER CAD PLATE .090 .021 .107 38.0 2

0010 E ZPL-BK-S1 1.00 BAKE SH PART 4HR/24HR AMKE .08089 ,100

0020 E RJP-PU-RI 1.00 REM RP PPRUIRK SIGN OFF DOC .01001 .012

0295 UP 01 24 .95 CHROMATE CON RSION(IRIDITE) .033 .006 .040 1

0010 E ZPL-IR-SI 1.00 IRIDITE SMALL PART .02362 .029

0020 E RJP-PU-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0303 UP 01 24 .05 IVD ALUMINUI PLATE .230 .003 .014 1,0 0

0010 N 1.00 I.VD. PLATE .22000 .272

0020 E RJP-PU-RI 1.00 REM RPL PAPRURK SIGN OFF DOC/ ,01001 .012

0307 UP 01 24 ,05 ALODINE IVD, ALUM PLATE .230 .003 .014 0

0010 N 1.00 ALODINE .22000 .272

0020 E RJP-PU-R1 1.00 REM RPL PAPRURK SIGN OFF DOC/ ,01001 .012



9000 IP 00 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0001 2W , INITAL INPUT ESTANATE TINE HEV V REO1J t .
0900 J.CALDUEU. TECH KMA f

* INTE OGATE LABOR STANDARDS, INPUT

RCC PRD NROP NR

1234567990123456 ELSE PUT IN END

0

0



LABOR STANDARD OPERATION RESOURCE STANDARD AND NETHO ANALYSIS 02/01/88 A-EM4B-I-DY-M45 PAGE 0001V 74521A STR AMSY C-141i IS RCC MICRC 452-59-3 81174
TECH SS V F PF A/R REY

SUB T K #R A FA SUPPORT OM D-. .. ESCRIPTION BASE PFD STD A
STEP D L K C DC ELENT FACT STORED SUPPLEENTAL HOURS TIME HOURS LY PCT C

XNPRC S X UP EA B J 84194 1.00 PERCENT ENGR "*9 PLATE RISC STRUT PARTS 407 .64 .64
0001 UP 01 00 .00 PART NtJIMR/NSN .000 .000 .000 0

0010 3660005-141 - 1620001877445
0010 UP 01 24 1.01 ALL PLATING PROCESSES .517 ,125 .644 100

0010 E ZPL-RS-SI 1,00 PLATE RISC PARTS AVGE STRUT .51947 .644

9000 UP 01 24 .01 LABOR STNDARD HISTORY .000 .000 .000 0
0010 PRIOR HISTORY ON O0-ALC 494 FORM
0020 27MJN83 UPDATE OPERITION (OLD STD> .60
0021 271EC84 2 YR IJIE V/NO CHAIGE
0900 JENSEN HNEL 73255

TO INTERROGATE LABOR STANDARDS, INJT

RMC PRO NROP NR

1234567890123456 ELSE PUT IN ENDi



-'e, ." T'

LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 02/01/88 A-EO46B-MNI-DY-145 PAGE 0001
74521A STRUT ASSY C-141 I1. RCC XNPRC 4S2-59-3 81174

TECH SS W FPF A/R REYm T K #RA FA SUPPORT OCC D-ESC---DSRIPTION-..... -.....> BASE PF" STI A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DIY PCT C

RCS01 S N UP EA I J 84194 1.00 PERCENT ENGR 67.9 PLATE OUTER CYL C141 NL6 407 3.58 3058
0001 UP 00 00 .0 PART NURIBER/NSN .000 .000 .000 0

0010 3661090-119 162000441?763
0055 UP 01 24 1.00 DEGRSE .115 .028 .143 4

0010 E RPL-DI-LI .75 DEGREASE LARGE PART OR BASKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-PI-RI 1,00 RD RP. PAPIN SIGN OFF DOC .01001 .012

0060 UP 01 24 .95 STRIP CAD .136 .031 .161 .5 4
0010 E ZCD-ST-Sl 1,00 STRIP CAD PLATE SMALL PART .12630 .156
0020 E RJP-PV-RI 1.00 REM RPL PAPRI SIGN OFF DOC .01001 .012

0065 UP O 24 .05 STRIP RUST .136 .002 .008 .3 0
0010 E ZCD-ST-SI 1.00 STRIP RUST .12630 .156
0020 E RJP-PV-RI 1.00 REMI RPL PAPRURK SIGN OFF DOC .01001 .012

0071 UP 01 24 .05 REMOVE METAL SPRAY .326 .004 .020 1
0010 E RPL-SB-L2 1.00 SANDBLAST LARGE PART -HOIST .31693 .32
0020 E RJP-PW-RI 1.00 REM RPL PAPRIWRX SIGN OFF DOC, .01001 .012

0072 UP 01 24 .05 BAKE 4 HRS .171 .002 .011 8.0 0
0010 E ZPL-BK-MI 1.00 BAKE ED/IRO SIZE PART , .16175 .200
0020 E RJP-PV-R1 1.00 REM RPL PAPRIAK SIGN OFF DOCt .0101 .012

0076 UP 01 24 .05 DEGREASE .115 .001 .007 0
0010 E PL-DE-LI .75 DEGREASE LARGE PART OR MSKIT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-PW-R 1.00 REM RPL PAPRVAl SIGN OFF DOC .01001 .012

UP 01 24 .39 STRIP CHROME FROM TRUNNION .098 .009 .048 24.0 1
0010 E ZCR-ST-M2 .25 STRIP CHROME OD MED/LRG PART4 EA AREAS AT A TIME .35303 .109
090 E RJP-PV-RI 1.00 REM RPL PAPRUR SIGN OFF DOC, .01001 .012

0060 UP 01 24 .50 STRIP CHROME FROM COLLAR .098 .012 .061 24.0 2
0010 E ZCR-ST-M2 .25 STRIP CHROME OD NED/LIR PAAT4 EA AREAS AT A TIME .35303 .109
090 E RJP-PI-R1 1.00 REM RPL PAPRW SIGN OFF DOC, .01001 .012

0090 UP 01 24 .05 STRIP OM UPPER BORE .098 .001 .006 24,0 0
0010 E ZCR-ST-M2 .25 STRIP CHROME OB NED/S PART4 EA AREAS AT A TIME .35303 .109
0900 E RJP-PU-RI 1.00 REM RPL PAPRURI SIGN OFF DOC, .01001 .012

0100 UP 01 24 .11 STRIP CHOME LOWER BORE .08 .003 .013 0
0010 E ZCR-ST-M2 .25 STRIP CHUOME 03 ED/IRG PART4 EA AREAS AT A TIME .35303 .109
0900 E RJP-PV-R1 1.00 REM RPL PAPRRK SIGN OFF DOC, .01001 .012

0290 UP 01 24 .89 BAKE A'TER ETCH .171 .037 .190 8.0 5
0010 E ZPL-BK-MI 1.00 BAKE ED/LIG SIZE PART , .16175 .200
0020 E RJP-PV-RI 1.00 REM RPL PAPUI SIGN OFF DOC, .01001 .012

0305 UP 01 24 .05 DEGREASE .115 .oo .007 0
0010 E RPI-D-LI .75 DEGREASE LAWE PART OR BASKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-PV-R1 1.00 REM RP. PAPRWRK SIGN OFF DOC .01001 .012

0310 UP 01 24 .39 SHOTPEEN ALL SURFACES .035 .003 .017 0
0010 E RPL-SP-M1 .16 SHOT PEEN SMALL/ ED PART 7 EA AREAS AT A TIME .16131 .032
0020 E RJP-PV-RI 1.00 REM RPL PAPIM SIGN OFF DOC, .01001 .012

0315 UP 01 24 .22 SHOTPEEN FILLER PLUG HOLE .032 .002 .009 0
0010 E RPL-S-MI .14 SHOT PEEN SMALL/MED PART 7 EA AREAS AT A TIME .16131 .028
0020 E RJP-PW-RI 1,00 RE RPL PAPRWR[ SIGN OFF DOC, ,01001 .012. 320 UP 01 24 .44 SHOTPEEN TRUNION JOURNALS .032 .003 .018 0
0010 E RPL-SP-II .14 SHOT PEEN SMALL/MED PART 7 EA AREAS AT A TIME ,16131 ,028
0020 E RJP-PW-RI 1.00 REM RPL PAPRWM SIGN OFF DOC, .01001 .012

v J30 UP 01 24 .50 SHOTPEEN FLANGE RADIUS .032 .004 .020 1
0010 E RPL--M1 .14 SHOT PEEN SMALL/NED PART 7 EA AREAS AT A TIME .16131 .028
0020 E RJP-PMRI 1.00 REM RPL PPR°I SIGN OFF DOC, .01001 ,012

0335 UP 01 24 .44 SHOTPEEN STEERING FLANGE .032 .003 .018 0
0010 E RPL-SP-Ml .14 SHOT PEEN SMALL/MED PART 7 EA AREAS AT A TIME .16131 .028



0020 E RJP-PW-R1 1,00 REM RP. PAPRK SIGN OFF DOC, .01001 .012
0340 UP 01 24 ,56 SHOTPEEN COLLAR JOURA .032 .004 .023 1

0010 E RPL-SP-M1 .14 SHOT PEEN SNAL/MED PART 7 EA AREAS AT A TIME .16131 .028
0020 E RJP-P-R1 1,00 REM WiL PAPRURK SIGN OFF DOC, .01001 .012

U350 UIP 01 24 ,39 SHOTPEEN UPPER BORE .032 .003 .016 0
0010 E RPL-SP-MI ,14 SHOT PEEN SNMAL/MED PART 9 EA AREAS AT A TIME .16131 .028
0020 E RJP-PW-RI 1,00 REM WI PAPRWRK SIGN OFF DOC, .01001 .012

0360 UP 01 24 o11 SHOTPEEN LOiER BORE ,032 o001 .004 0
0010 E RPL-SP-M1 .14 SHOT PEEN SNALL/MED PART 9 EA AREAS AT A TINE .16131 .028
0020 E RJP-PW-R1 1.00 REM AI PAPRWRK SIGN OFF DOC, .01001 .012

0370 UP 01 24 .17 SHOTPEEN UPPER CHAMBER .032 .001 .007 0
0010 E RPL-SP-M1 .14 SHOT PEEN SNAIL/ED PART 9 EA ARES AT A TIME ,16131 .028
0020 E RJP-P-RI 1,00 REM RP1 PAPRWRK SIGN OFF DOCp .01001 .012

0373 UP 01 24 .33 PREP FOR CHROME .370 .029 .151 4
0010 N 1.00 PRORATED OVER 2 PREPS ,36000 .446
0020 E RJP-PW-R1 1.00 REM WPL PAPRUR SIGN OFF DOC .01001 .012

0377 UP 01 24 .33 GRIT BLAST FOR CHROME .060 .005 .025 1
0010 E RPI.-SB-M2 .50 SANL.ST MED PART VAUl-IN BPRORATED OVER 2 BLASTS .10180 .063
0020 E R.P-PU-RI 1,00 REM RPL PAPRURK SIGN OFF DOC ,01001 .012

0380 UP 01 24 ,33 CHROME PLATE TRUN JRNLS .305 .024 .125 24.0 3
0010 00
0030 N ,50 CHROME PLATE .59000 .365
0040 E RJP-PW-Ri 1,00 REM IPL PAPRURK SIGN OFF DOCt .01001 ,012

0383 UP 01 25 .28 PREP FOR CHROME .720 .050 .252 7
0010 N 1.00 PREP FOR CHROME .71000 .887
0020 E RJP-PU-RI 1,00 REM IL PAPRURK SIGN OFF DOC .01001 .012

0387 UP 01 24 .28 GRIT BLAST FOR CHROME .060 ,004 ,021 1S0010 E RPL-SB-M2 ,50 SANDlLAST MED PART VAIl-IN B .10180 .063
0020 E RJP-PV-Ri 1,00 REM WL PAPRURK SIGN OFF DIE .01001 .012

.90 Wl 01 24 .28 CHROME PLATE COLLAR JOURNAL .600 ,040 0208 24.0 6
0030 N 1.00 CHROME PLATE ,59000 .731
0040 E RJP-PV-RI 1.00 REM RPL PAPRURK SIGN OFF DOC, .01001 .012

0395 UP 01 24 .33 BAKE AFTER CHROME .090 .007 .037 8,0 1
0010 E ZPL-BK-M1 .50 BAKE ED/LRG SIZE PART t .16175 .100
0020 E RJP-PV-R1 1,00 REM WIL PAPRURK SIGN OFF DOCt, 01001 .012

0397 UP 01 24 .33 PREP FOR CHROME .365 .029 ,149 4
0010 N .50 PREP FOR CHIROE .71000 .440
0020 E RJP-PV-R1 1.00 REM WL PAPRURK SIGN OFF DOC .01001 ,012

0398 UP 01 24 ,33 GRIT BLAST FOR CHROME .060 ,005 .025 1
0010 E RPL-SB-M2 .50 SANDLAST NED PART VALK-IN B .10190 .063
0020 E RJP-PV-R1 1,00 REM IPL PAPRIR SIGN OFF DIE .01001 .012

0400 UP 01 24 ,33 CHROME PLATE UPPER BORE ,305 ,024 .125 30.0 3
0030 I .50 CHROME PLATE ,59000 ,365
0040 E RJP-PV-Ri 1.00 REM WI PAPRURI( SIGN OFF DOC, ,01001 ,012

0403 LP 01 24 ,17 PREP FORM CHROHE .365 ,015 .077 2
0010 N ,50 PREP FOR CHRONE ,71000 o440
0020 E RJP-P-Ri 1.00 REM WI PAPRURK SIGN OFF DOE ,01001 .012

0407 UP 01 24 .17 GRIT BLAST FOR CHROME ,060 002 .013 0
0010 E RPL-SI-M2 .50 SAN T NED PART WiL-IN B .10180 .063
0020 E RJP-PV-R1 1,00 REM WL PAPRIRK SIGN OFF DOE .01001 .012

0410 UP 01 24 .17 OROME PLATE LOUER BORE .305 .012 .064 30,0 2
0030 N ,50 CHROE PLATE .59000 ,365
0040 E RJP-PV-RI 1.00 REM WI PAPRfUR SIGN OFF DOC, .01001 .012

* UP 01 24 .33 BAM AFTER CHROME .090 .007 .037 8,0 1
0010 E ZPL-BK-M1 .50 BAKE MED/LR SIZE PART , .16175 ,100
0020 E RJP-PV-R1 1.00 REM il. PAPRURK SIGN OFF DE, .01001 .012

0540 UP 01 24 .78 BAKE AFTER GRIND ,171 .032 ,1 8.0 5
0010 E ZPI.-D-M1 1.00 BAKE NED/LBS SIZE PART , .16175 .200
0020 E RJP-P--RI 1,00 R1" IL. PAPRW( SIGN Off DOt, ,01001 ,012

0555 UP 01 24 .05 DEGREAS .115 ,001 .007 0



0010 E RPL-DE-LI .75 DEGREASE LARGE PART OR BASK? PRORATED FOR SMAL PART .14095 .131
0020 E RJP-PW-R1 1.00 REM RL PAPRItRK SIGN OFF DOC .01001 .012

566 UP 01 24 .05 BRUSH TEMPER ETCH .105 .001 .007 0
0010 E RLG-RS-BI 1.00 BRUSH PLATE SPOT OR HOLE , .09546 . t18
0020 E RJP-PV-Rt 1.00 REM APL PAPRVRK SIN OFF DOC, .01001 .012

0568 UP 01 24 .94 GRIT BLAST PRIOR TO CAD .086 .019 .101 3
0010 E RPL-SB-M2 .75 SANILAST MED PART VALK-IN BPRORATED SMALL PART .10180 .094
0020 E RJP-PW-RI 1,00 REM APL PAPRWRK SIGN OFF IXC .01001 .012

0570 UP 01 24 ,94 CAD PLATE .620 .140 .723 20
0030 E ZPL-CD-M1 1.00 CADMUM PLATE MEDIUM PART , .61058 .757
0040 E RJP-PV-RI 1.00 REM lPL PAPRIRK SIGN OFF DOC, .01001 .012

0580 UP 01 24 ,94 BAKE AFTER CAD .171 .039 .200 38.0 6
0010 E ZPL-BK-MI 1,00 BAKE ED/LRG SIZE PART , ,16175 .200
0020 E RJP-PW-R1 1.00 REM RPL PAPRRK SIGN OFF DOCp .01001 .012

0585 UP 01 24 .94 IRIDITE .106 .024 .124 3
0010 E ZPL-IR-M1 1,00 IRIDITE MEDIUM PART-HOIST r .09635 .119
0020 E RJP-PW-R1 1.00 REM APL PAPRVRK SIGN OFF DOC, .01001 .012

0590 UP 01 24 1.00 BLAST TO REMOVE CORROSION .092 .022 .115 3
0010 E ZLG-BC-03 1,00 BLAST CLEAN MED STRUT PART ., .08290 .102
0020 E RJP-P-R1 1.00 REM RL PAPRWRK SIGN OFF DOC, .01001 .012

0603 UP 01 24 .05 I,V.D. ALUMINUM PLATE .230 .003 .014 1,0 0
0010 N 1.00 IVD, PLATE .22000 .272
0020 E RJP-PU-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

0607 UP 01 24 .05 ALODINE I4.D, ALUM PLATE .230 .003 .014 0
0010 N 1.00 ALODINE .22000 ,272
0020 E RJP-PW-Rl 1,00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 PRIOR HISTORY ON O0-ALC 494 FORM
0020 27JJN83 NEW OCC, FACTOR STUDY <OLD STD) 3.51
0021 27DEC84 2 YR REVIEW W/OCC CHANGE > OLD STO < 3.96
0022 8 OCT85 CHANGED SUBOPS TO HATCH 958 OLD STD 4,25
0023 27JAN88 STD CUT ORDER N.M.
0900 JENSEN HANEL 73255

TO INTERROGATE LABOR STANDARDS, INP'UT

Rd PRD NROP MR
<---X--- - E---
1234567890123456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 02/01/88 A-E046B-HRI-Y-N145 PAGE 0001
74521A STRUT ASSY C-141 NL.6 RCC mPRC 4S2-59-3 81174

TECHSS VFPFA/RREY
su T K IRA FA SPORT OCC( ------- DESCRIPTION -.... -- BASE FD STS A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

RC502 S E UP EA 8 J 84194 .62 PERCENT ENGR 91.5 PLATE INNER CYL C141 NLG 407 3.21 1.99
0001 UP 01 00 .00 PART NUBER/NSN .000 .000 .000 0

0010 3661089-111 1620004983226
0035 UP 01 00 1.00 DEGREASE BEARING .150 .000 .151 5

0040 E RPL-i(-LI 1.00 DEGREASE LARGE PART OR BASKT .14095 .140
0050 E RJP-PW-R! 1.00 REM R. PAMRIIU SIGN OFF I .01001 .010

0037 UP 01 24 .95 STRIP CAD .136 .031 .161 .5 5
0010 E ZCD-ST-SI 1.00 STRIP CAD PLATE SMALL PART .12630 .156
0020 E RJP-P-RI 1.00 REM RPL PAPIWRK SIGN OFF DOC .01001 .012

0040 UP 01 24 .05 STRIP RUST .136 .002 .008 .3 0
0010 E ZCD-ST-S1 1.00 STRIP RUST .12630 .156
0020 E RJP-PV-R1 1.00 REM RPL PAP°JRE SIGN OFF DOC .01001 .012

0095 UP 01 24 .31 DEGREASE .115 .009 .044 1
0010 E RPL-DE-L .75 DEGREASE LARGE PART OR BASKT PRORATED FOR SMAIL PART .14095 .131
0020 E RJP-Pi-RI 1.00 REM IRL PAPRWRK SIGN OFF DOC .01001 .012

0100 UP 01 24 .31 STRIP CHROIME .363 .027 .140 24.0 4
0010 E ZCR-ST-M2 1.00 STRIP CHROME OD NED/LRG PART, .35303 .437
0900 E RJP-PV-RI 1.00 REM RPL PAPWRK SIGN OFF DOC, .01001 .012

0104 UP 01 24 .05 STRIP COE .363 .004 .023 24.0 1
0010 E ZCR-ST-M2 1.00 STRIP CHROME OD ED/.RG PART, .35303 .437
0020 E RJP-PkFRI 1.00 REM RPL PAPIIRI( SIGN OFF DOC, .01001 .012

108 UPol 24 .05 STRIP CHROME .363 .004 .023 24,0 1
0010 E ZCR-ST-2 1.00 STRIP CHROME OD E/LRG PART, .35303 ,437
0020 E RJP-PV-RI 1.00 REN RPI. PAPRURK SIGN OFF DOC, .01001 .012

0150 UP 01 24 .62 BAKE AFTER ETCH .171 .026 .132 8.0 4
0010 E ZPL-SK-M] 1.00 BAKE IED/LRG SIZE PART , .16175 .200
0020 E RJP-PV-RI 1.00 REM RP. PAPR SIGN OFF DOC, .01001 .012

0163 UP 01 24 .56 DEGREASE .115 .016 .080 2
0010 E RPL-DE-L1 .75 DEGREASE LARGE PART OR BASKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-P-RI 1.00 REM RPI PAPRIRK SIGN OFF DOC .01001 .012

0165 UP 01 24 .15 GLASS BLAST PISTON SEAL .092 .003 .017 1
0010 E ZLG--03 1.00 BLAST CLEAN RED STRUT PART ., .0829 .102
0020 E RJP-PIV-R1 1.00 REM RJL PAPRIW SIGN OFF DOC, .01001 .012

0170 P 01 24 .31 SHOTPEEN O.D. .042 .003 .016 1
0010 E RPL-SP-M1 .20 SHOT PEEN SMALL/NED PART 5 EA AREAS AT A TIME .16131 .040
0020 E RJP-PV-RI 1.00 REM RL PAPRURK SIGN OFF DOC, .01001 .012

0180 UP 01 24 .05 SHOTPEEN PISTON UPPER END 03 .042 .001 .003 0
0010 E RPL--M1 .20 SHOT PEEN SMALL/MED PART 5 EA ArAS AT A TIME .16131 .040
0020 E RJP-PV-R1 1.0 REM RJL R.PRMW SIGN OFF DOC, .01001 .012

0190 UP 01 24 .21 SHOTPEEN METER, PIN HOLE 1.3 .042 .002 .010 0
0010 E RPL-SP-MI1 .20 SHOT PEEN SMALL/NED PART 5 EA AREAS AT A TIME .16131 .040
0020 E RJP-P-RI 1.00 REM RP. PhPK SIGN OFF DC, .01001 .012

0200 UP Ol 24 .03 SHOTPEEN AXLE ATT. LUG .042 .003 .017 1
0010 E RPL--Ml .20 SHOT PEEN SIMALL/ED PART 5 EA AREAS AT A TIME .16131 .040
0020 E RJP-PV-RI 1.00 REM Rl. PMRURE SIGN OFF DIC .01001 .012

0215 UP 01 24 .15 SHOTPEEN ALL SURFACES .042 .002 .006 0
0010 E PL-SP-I1 .20 SHOT PEEN SMLL/NED PART 5 EA AREAS AT A TIME .16131 .040
0020 E IJP-P-RI 1.00 REM RL PAPRRWK SIGN OFF DOC, .01001 .012

0218 UP 01 24 .31 PREP CHIROE PISTON 08. .360 .027 .138 4
0010 N 1.0 PREP 2EA FACE SANE TIME .35000 .434
0020 E RJP-PI--RI 1.60 REM RP PRPRW SIGN OFF DOC .01001 .012

0220 UP 01 24 .31 CHROME PLATE PISTON 0.D. 1.314 .098 .505 24.0 16
0030 E ZPL-CH-M2 1.0 CHROME PLATE MEDARS PART-GD, 1.30401 1.616



0040 E RJP-PU-RI 1.00 REX RPL PAPRWRK SIGN OFF DOC, .01001 .012' UP 01 24 .31 BAKE AFTER CHROME .171 .013 .066 8.0 2
0010 E ZPL-BK-MI 1.00 BAKE NED/LRG SIZE PART , .16175 .200
0020 E RJP-PV-R1 1.00 REM RP. PAPMIJR SIGN OFF DOC, .01001 .012

0211R UP 01 24 .05 PREP PISTON 0.0 FOR C.ROME .360 .004 .022
0010 N 1.00 PREP 2EA FACE SAME TIME .35000 .434
0020 E RJP-PV-RI 1.00 REM RPL PAPR1RK SIGN OFF DOC .01001 .012

0230 LP 01 24 .05 CHROME PLATE PISTON O.D. UPP o310 .004 .019 24.0
0030 N 1.00 CHROME PRORATED 2 CHROME OPS .30000 .372
0040 E RJP-PY-RI 1.00 REM RPL PAPIWRK SIGN OFF DOC, .01001 .012

0235 UP 01 24 .05 BAKE AFTER CHROME .171 .002 .011 8.0 0
0010 E ZPL-BK-M1 1.00 BAKE MED/LRG SIZE PART 1 .16175 ,200
0020 E RJP-Pt-RI 1.00 REM RPL PAPR1RK SI6N OFF DOC, .01001 .012

0238 UP 01 24 .08 PREP METERING PIN FOR CHROME .360 .007 .036
0010 N 1.00 PREP 2EA FACE SAME TIME .35000 .434
0020 E RJP-PU-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0240 UP 01 24 .08 CHROME PLATE METR PIN I.D. .410 .008 .041 30.0
0030 N 1.00 CHROME ID .40000 .496
0040 E RJP-PW-R1 1.00 RE RPL PAPRWRK SIGN OFF DOC .01001 .012

0250 UP 01 24 .08 BKE AFTER CHROME .171 .003 .017 8.0
0010 E ZPL-BK-MI 1.00 BAKE HEDILRG SIZE PART , .16175 .200
0020 E RJP-PV-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC, .01001 .012

0290 UP 01 24 .31 BAKE AFTER GRIND .171 .013 .066 8.0 2
0010 E ZPL-BK-M1 1.00 BAKE MED/1RG SIZE PART , .16175 .200
0020 E RJP-PV-RI 1.00 REM RPL PAPRVRK SIGN OFF DOC, .01001 .012

0305 UP 01 24 105 DEGREASl 115 ,001 .007 0
0010 E RPL-DE-LI .75 DEGREASE LARGE PART OR BASKI PRORATED FOR SMALL PART .14095 .131
0020 E RJP-PV-R1 1,00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

UP 01 24 .95 DEGREASE .115 .026 .136 4
0010 E RPL-DE-LI .75 DEGREASE LARGE PiRT OR BASKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-PV-R1 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0363 UP 01 24 ,95 GRIT BUST PRIOR TO CAD .086 .020 .102 3
0010 E RPL-SB-M2 .75 SANDBLAST NED PT VALK-IN BPROATED SMALL PART .10180 .094
0020 E RJP-PW-RI 1.00 REM RPt. PAPAIW SIGN OFF DOC 601001 ,012

0365 UP 01 24 .95 CAD PLATE .620 .141 .731 23
0010 E ZPL-CD-MI 1,00 CADMIUM PLATE MEDIUM PART CAD PLATE INNER CYL .61058 .757
0040 Z RJP-PW-RI 1.00 REM RPL PAPRURK SIGN OFF DOC, .01001 .012

0370 UP 01 24 .95 BKE AFTER CAD .171 .039 .202 38.0 6
0010 E ZPL-BK-MI 1.00 BAKE NED/LRG SIZ PART , .16175 .200
0020 E RJP-PU-R1 1,00 REM RP. PAPRWW SIGN OFF DOC, .01001 .012

0375 UP 01 24 .95 IRIDITE .106 .024 .125 4
0010 E ZPL-IR-M1 1.00 IRIDITE MEDIUM PMT-HOIST , .09635 .119
0020 E RJP-N-RI 1.00 REM RPL PAPRVRK SIGN OFF DOC, .01001 .012

0383 UP 01 24 .05 I.V.D. ALUMINUM PLATE .230 .003 .014 1.0 0
0010 N 1.00 I.V.D. PLATE .22000 .272
0020 E RJP-PV-RI 1.00 REM RPL. PAPMIdI SIGN OFF DOC/ .01001 .012

0387 UP 01 24 .05 ALODIHE I.V..D ALUM PLATE .230 .003 .014 0
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PW-RI 1.00 REM RPL PAPRVRK SIGN OFF DOC/ .01001 .012

0432 UP 01 24 .05 DEGREASE .115 .001 .007 0
0010 E RPL-DE-LI .75 DEGREASE LARGE PART OR BASK? PRORATED FOR SMALL PART .14095 .131
0020 E RJP-PV-RI 1.00 REM RPL PAPRW SIGN OFF DOC .01001 .012

.435 UP 01 24 .05 BRUSH PLATE REPAIR .105 .001 .007 0
0010 E RLG-RS-BI 1,00 BRUSH PLATE SOT OR HOLE , .09546 Il18
0020 E RJP-PW-RI 1.00 REM RPL PAPRVRK SIGN OFF DOC, .01001 .012

o438 UP 01 24 .05 IRIDITE .106 .001 .007 0
0010 E ZPL-IR-MI 1.00 IRIDITE MEDIUM PART-HOIST , .0635 .119
0020 E RJP-PU-RI 1.00 REM RPL PAPRVIR SIGN OFF DOC, .01001 .012

0440 UP 01 24 .85 BRUSH NICKEL PLATE .105 .022 .111 3
0010 E RLG-RS-B1 1,00 BRUSH PLATE SPOT OR HOLE .09546 .18



0020 E RJI-PU-RI 1.00 REM RPL PtP1MRK SIGN OFF DmCt .01001 .012
9000 UP 01 24 lo LABOR STANDARD HISTORY .000 .000 .000 0

0010 PRIOR HISTORY ON O0-ALC 494 FORM
0020 27JUN93 E OCC, FACTOR STUDY <OLD STD> 2,67

0030 26JUL93 HEV SUB OP.0025-0CC. EST <OLD STD) 2.92
0031 27DEC84 2 YR REVIEV V/OCC CH4ANE > OLD STD < 2.?6

0032 7 OCT85 CHANGED SUBOPS TO HATCH 958 OLD ST1 2,09

0900 JENSEN MN1L 732M

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD NROP R
1---0--0 - E-- >
12134567890123456 ELSE PUT IN EDD



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 02/01/88 A-{046B-MKI-DY- 45 PAGE 0001. 74521A STRUT ASSY C-141 IL6 RCC MNCRC 4S2-59-3 81174
TEC SS WF FA/RREV

JUB T K #R A FA SUPPORT OCC -. . ...... DESMIPTION - ---- . > BASE PFD STD A
STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

RC503 S E UP EA 8 J 84194 .93 PERCENT EG 81.9 PLATE AXLE C141 1l.6 407 2.41 2.24
0001 UP 01 00 .00 PART NUMBER/NSN .000 .000 .000 0

0010 3661032-107 1620009272599
0035 UP 01 24 1.00 DEGREASE .115 .028 .143 6

0010 E RPL-DE-LI .75 DEGREASE LARGE PART OR BASKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-P -RI 1.00 REM RPL PAPRURK SIGN OFF I .01001 .012

0040 UP 01 24 .95 STRIP CAD .136 .031 .161 .5 7
0010 E ZCD-ST-SI 1.00 STRIP CAP PLATE SMALL PART .12630 .156
0020 E RJP-PU-R1 1,00 RE RPI PAPRVWC SIGN OFF DC .01001 .012

0045 UP 01 24 .05 STRIP RUST .136 .002 .008 .3 0
0010 E ZCD-ST-SI 1.00 STRIP RUST .12630 .156
0020 E RJP-PW-R1 1.00 REM RPL PAPRRK SIGN OFF XX .01001 .012

0080 UP 01 24 .36 STRIP CM CNTR* JRl.. 3 EA .130 .011 .058 24.0 2
0010 E ZCR-ST-M2 .34 STRIP CHROE OD NED/LRG PMT3 EA AREAS AT A TIME .35303 .148
0900 E RJP-PW-RI 1.00 REM RPL PAPRVRK SIGN OFF NC, .01001 .012

0090 UP 01 24 .07 STRIP CHROME LAG. JNIL 2 EM .126 .002 .011 24.0 0
0010 E ZCR-ST-M2 .33 STRIP RME OD NEDARG PMIT3 EA AREAS AT A TIME .35303 ,144
0900 E RJP-PW-R1 1,00 REM RPI PAPRURK SIGN OFF 10C, .01001 .012

0100 UP 01 24 .07 STRIOP CHROME SHL JRNL 2 EA .126 .002 .011 24,0 0
0010 E ZCR-ST-M2 .33 STRIP CHROME OD NED/LRG PT3 EA AREAS AT A TIME .35303 .144

O 0900 E RJP-PkVR1 1.00 REM RPI PAPRIAK SIGN OFF DC, .01001 .012
160 UP 01 24 .50 BAKE AFTER ETCH .171 .021 *106 8.0 4

0010 E ZPL-BK-MI 100 BAKE NED/LRG SIZE PART , .16175 .200
0020 E RJP-PW-RI 1.00 REM RP PAPRURK SIGN OFF 10C, .01001 .012

0175 UP 01 24 .05 DEGREASE .115 .001 .007 0
0010 E RPL-DE-LI .75 DEGREASE LARGE PART OR ROT PRORATED FOR SHALL PART .14095 .131
0020 E RJP-PW-R1 1,00 REM RPL PAPRURK SIGN OFF NC .01001 .012

0180 UP 01 24 .36 SHOTPEEN CENTER ANLS 3 ER .042 .004 .019 1
0010 E RPL-SP-M ,20 SHOT PEEN SALL./NED PART 5 ER AREAS AT A TINE .16131 .040
0020 E RJP-P-RI 1.00 REM RPL PAPRU SIGN OFF 10C, ,01001 .012

0190 UP 01 24 .07 SHOTPEEN LAR6E JAS 2 EA .042 .001 .004 0
0010 E RPL-SP-M1 .20 SHOT PEEN SMALL/MED PART 5 EA AREAS AT A TIME .16131 .040
0020 E RJP-PW-R1 1,00 REM NFL PAPRW1# SIGN OFF MC, 101001 .012

0200 UP 01 24 .07 SHOTEEN SMALL JOURNALS 2 EA .042 .001 .004 0
0010 E RPL-SP-*1 .20 SHOT PEEN SHALL/NED PART 5 ER AREAS AT A TIME .16131 .040
0020 E RJP-PV-R1 1.00 REM AFL PAPRMRK SIGN OFF IOC, .01001 .012

0210 UP 01 24 .36 SHOTPEEN OUTER REiORK AREAS .042 .004 .019 1
0010 E RPL-SP-I1 .20 SHOT PEEN SHALL/MED PART 5 EA AREAS AT A TIME .16131 .040
0020 E RJP-PY-RI 1.00 REM RP PWRIWI SIGN OFF N0C, .01001 .012

0212 UP 01 24 .29 SHOTPEEN CROSS NLT HOLES .042 .003 .015 1
0010 E RPL-SP-MI .20 SHOT PEEN SHALL/MED PART 5 E AREAS AT A TINE .16131 .040
0020 E RJP-PV-R1 1.00 REM FOI PAPRK SIGN OFF 0C, .01001 .012

0215 UP 01 24 .05 PREP FOR CHROME .720 .009 .045 2
0010 N 1.00 PREP FOR CHROME .71000 .880
0020 E RJP-PV-R1 1.00 REM RI. PAPMU SIGN OFF MC .01001 .012

0220 UP 01 24 .36 CHROME PLATE CENTER JI 3EA .600 .052 .268 24.0 11
0030 N 1.00 OE PLATE .50 .731
0040 E R-P-FRI 1.00 REM 1PI. PAPRURK SIGN OFF WC, .01001 .012

0230 UP O1 24 .07 CHE LARGE JMMS 2 EA .600 .010 052 24.0 2
0030 N 1,00 CHROE PLATE .59000 .731
0040 E LIP-PU-RI 100 REM RI. PARI SIGN OFF 0C, .01001 .012

0240 UP 01 24 .07 CHROME SMALL JOIRNALS 2 EA .600 .010 .052 24,0 2
0030 N 1.00 - 1(X PLATE 59000 .731



0040 E RJP-PV-R1 1,00 REM IP. PAPRWRK SIGN OFF DOC, .01001 .012
250 UP 01 24 .43 BAKE AFTER CHROME ,171 .018 M092 8.0 4

0010 E ZPL-BK-I1 1,00 BAKE ED/LRG SIZE PART , .16175 .200
ld %20 E RJP-PV-RI 1,00 REM RPt PAPRVRK SIGH OFF DOCv ,01001 ,012

02% UP 01 24 ,43 BAKE AFTER GRIND .171 .018 .092 8.0 4
0010 E ZPL-BK-I1 1,00 BAKE MED/LR6 SIZE PART , ,16175 .200
0020 E RJP-PV-Rl 1,00 REM RPL PAPRVRK SIGN OFF DOC, .01001 ,012

0305 UP 01 24 .05 DEGREASE .115 .001 .007 0
0010 E RPL-DE-L1 .75 DEGREASE LARGE PART OR BASKT PRORATED FOR SNALL PART ,14095 .131
0020 E RJP-P V-RI 1.00 REM RL PAPRIMX SIGN OFF DOC .01001 .012

0315 UP 01 24 .96 GRIT BLAST PRIOR TO CAD 6086 .020 .103 4
0010 E RPL-Sl-M2 .75 SANDBLAST NED PART VALK-IN PRORATED SMALL PART .10180 .094
0020 E RJP-PV-R1 1.00 REM RPL PAPR1RK SIGN OFF DOC .01001 t012

0320 UP 01 24 1.00 CAD PLATE .620 .149 .770 32
0030 E ZPL-CD-M1 1,00 CADMIUM PLATE MEDIUM PART , .61058 .757
0040 E RJP-PV-R1 1,00 REM RPL PAPRVA SIGN OFF DOC, .01001 .012

0330 UP 01 24 1.00 BAKE AFTER CAD .171 ,041 .213 38.0 9
0010 E ZPL-BK-M 1,00 BAKE ED/ IR SIZE PART , ,16175 .200
0020 E RJP-PI-R1 1.00 REM IL PAPRVRK SIGN OFF DOC, .01001 .012

0335 UP 01 24 1.00 IRIDITE .106 .026 .132 5
0010 E ZPL-IR-HI 1.00 IRIDITE MEDIUM PART-HOIST , .09635 .119
0020 E RJP-PV-RI 1,00 REM RPL PAPRR( SIGN OFF DOC, .01001 .012

0343 UP 01 24 .05 I,V,D, ALUMIIM PLATE .230 .003 .014 1.0 1
0010 N 1.00 .1,, PLATE ,22000 .272
0020 E RJP-PV-RI 1,00 REM R.L PAPRlRK SIGN OFF DOC/ .01001 .012

0347 UP 01 24 .05 ALODINE I.V,D, ALUM PLATE .230 .003 .014 1
0010 N 1.00 ALODINE .22000 .272

* 0020 E RJP PW-Ri 1,00 REM RPL PAPRlU SIGN OFF DOC/ .01001 .012
W '0 UP O1 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0

0010 PRIOR HISTORY ON 00-ALC 494 FORM
0020 27JUN83 NEW OCC FACTOR STUDY <OLD STD> 1,31
0021 22DEC84 2 YR REVIEV W/OCC CHANGE > OLD STD ( 1,33
0022 8 OCT85 CHANGED SUOPS TO MATCH 958 OLD STD .89
0900 JEISEN MANEL 73255

TO INTERROGATE LABOR STANDARDS, IUT

RCC PRO NROP NR
/% 11• "

1234567890123456 ELSE PUT IN ED



LABOR STANDARD OPERATION RESOURCE STARRD AND METHOD AIM.YSIS 02/01/88 A-E046B-MI-DY-M45 PAGE 0001O 74521A STRUT ASSY C-141 NL6 RCC MNPRC 4S2-59-3 81174
TECHSS FPFA/RREV

adB T K OR A FA SUPPORT OCC (---- - DESCRIPTION - ...- ..-> BASE PFD ST3 A
STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

RC504 S E UP EA B J 84194 .05 PERCENT EN6R 99o9 PLATE TRUNNION ASSY 407 1,13 .05
0001 UP 01 00 .00 PART NWIER/N 0000 .000 .000 0

0010 8340783-10 1620001947597

0020 840783-30 SL
0180 UP 01 24 1.00 DEGREASE TRUJION .150 .036 .187 16

0005 E RPL-DE-L1 1,00 DEGREASE LARGE PART OR BASKT< .14095 .174
0020 E RJP-PV-RI 1,00 REM RPL PAPRURK SIGN OFF DOC< .01001 .012

0200 UP 01 24 1,00 SHOTPEEN TRUNION .050 ,012 .062 5
0010 E RPL-SP--I .25 SHT PEEN SMALL/IED PART OCC FOR 4 EA OPPERATIONS .16131 .050
0020 E RJP-PV-RI 1.00 lN RPL PAPRWRK SIGN OFF DOC< .01001 ,012

0202 UP 01 24 1,00 SHOTPEEN CENTER ATT HOLE .050 ,012 .062 5
0010 E RPL-SP-M1 .25 SHOT PEEN SMALL/MED PART OCC FOR 4 EA OPPERATIONS .16131 .050
0020 E RJP-PV-R1 1.00 RD RPL PAPRWRK SIGN OFF DOC .01001 .012

0204 UP 01 24 .05 SiIOTPEEN END TRUN SOCT RT. .050 .001 .)03 0
0010 E RPL-SP-M1 .25 SHOT PEEN SMALL/NED PART OCC FOR 4 EA OPPERATIONS ,16131 .050
0020 E RJP-PV-RI 1.00 fa RPL PAPRWK SIGN OFF DOC< ,01001 .012

0206 UP 01 24 .05 SHOTPEEN END TRUN SOCT RT, ,050 ,001 .003 0
0010 E RPL-SP-M1 .25 SHOT PEEN SNALL/MED PART 0CC FOR 4 EA OPPERATIONS ,16131 .050
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC< .01001 .012

0210 UP 01 24 1.00 HONE LARGE CENTER LUG .104 .025 .129 11
0010 E RBU-SU-61 .33 S/U FOR BENCH WORK GEERAL PRO RATE 3 OPERATIONS .27525 .112
0020 E RB-BU-P1 1.00 IUTTER:LY POLISH BUSHING I DPOLISH/BUTTERFLY CENTER HOLE .00333 ,004
0030 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0220 UP 01 24 .05 HONE TRWN FND SOCKET <RIGHT> .104 .001 .006 I
0010 E RBU-SU-61 .33 S/U FOR rENCH WORK GENERAL PRO RATE 3 OPERATIONS .27525 0112
0020 E RBV-BU-PI 1.00 lUTTERR.Y POLISH BUSHING I DPOL/BUTTERFLY TRUN END(RIGHT .00333 .004
0030 E RJP-PW-R1 1,00 RD RPL PAPRURK SIGN OFF DOC .01001 ,012

0230 UP 01 24 .05 HONE TRUN END SOCMET <LEFT> .104 .001 .006 1
0010 E RBW-SJ-61 .33 S/U FOR BENCH WORK GENERAL PRO RATE 3 OPERATIONS .27525 .112
0020 E RB-BU-P1 1.00 PJTTERFLY POLISH BUSHING I DPOL/BUTTERFLY TRUN END<LEFT> .00333 ,004
0030 E RJP-PV-R1 1.00 1N RPL PAPRURK SIGN OFF DOC ,01001 .012

0260 UP 01 24 1.00 DEGREASE TFJNNION .150 .036 .187 16
0005 E RPL-DE-L1 1,00 IESREASE LARGE PART OR BASKT< ,14095 .174
0020 E RJP-PV-R1 1,00 1E RPL PPRIVRK SIGN OFF DOC< .01001 .012

0270 UP 01 24 1.00 ANODIZ" TYPE II .373 .090 .463 .8 41
0010 E ZPL-AN-1 1.00 IODIZE MEDIWI SIZE PART < °36341 ,450
0020 1 RJP-PI-RI 1.00 1I RPL PAPROK SIGN OFF DOC< .01001 .012

0395 UP 01 24 .05 ALODINE CENTER LUG HOLES .450 .005 .028 2
0005 E RPL-DE-LI 1.00 JEWASE LARGE PART OR BASKT( .14095 .174
0010 E RPL-AL-LI 1.00 ILODINE LARGE PART - HOIST < ,2943 .371
0020 E RJP-PV-RI 1.00 N RPL PAPRORK SIGN OFF DOC< .01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 .RIOR HISTORY ON 0 MA.C 494 FORM
0020 27JUN83 UPDATE OPERATION <OLD STD) 1,66
0041, 27DEC84 2 YR REVIEW V/OCC CHANGE > OLD STD < 1.66. 0022 70CT85 CHANGED SUBOVS TO MTCH 958 OLD STO .35
S 0900JNSEN MANEL 73255

TO INTEROGATE LABOR STANDARD, INPUT

RCC PRD NROP MR



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 02/01/88 A-E046B-MMII-1Y-M45 PAGE 0001
74521A STRUT ASSY C-141 1l6 RCC MNPRC 4S2-59-3 81174

TECHSS U FPFA/RREV
l m T K #RA FA SUPPORT OCC ( ------ DESCRIPTION ------------- > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HIURS DLY PCT C
-------- ------------------------ --------------------

RC505 S N UP EA B J 85268 .38 PERCENT ENGR 69.8 PLATE TRUNNION PIN OCC X 2 1.77 .67
0001 UP 00 00 ,00 PART NIHBER/NSN .000 .000 ,000 0

0010 3661014-101 1620000271196
0032 UP 01 24 1.00 DEGREASE .115 .028 ,143 8

00AV I RPL-DE-L1 ,75 DEGREASE LARGE PART OR BASKT PRORATED FOR SMALL PART .1405 .131
0020 E RJP-PY-RI 1,00 REM RPL PAIRW SIGN OFF DOC ,01001 .012

0034 UP 01 24 .95 - STRIP CAD .136 .031 .161 .5 9
0010 E ZCD-ST-S1 1,00 STRIP CAD PLATE SMALL PART ,12630 ,156
0020 E R.P-P-R1 1.00 REM RPL PAPRJRK SIGN OFF DOC .01001 ,012

0036 UP 01 24 ,05 STRIP RUST .136 002 .008 ,3 0
0010 E ZCD-ST-SI 1,00 STRIP RUST .12630 .156
0020 E RJP-PV-RI 1,00 REM RPL PAPRUR. SIGN OFF DOC .01001 - .012

0040 UP 01 24 .57 STRIP CHROME LARGE DIA, .186 .026 .132 24,0 7
0010 E ZCR-ST-S2 1,00 STRIP CHROME O.D, SMALL PART/ ,17652 .218
0020 E RJP-PU-R1 1.00 REM RPL PAPRVRK SIGN OFF DOC/ ,01001 .012

0050 UP 01 24 .07 STRIP CHROME SMALL DEA, .098 .002 .009 24,0 0
0010 E ZCR-ST-S2 .50 STRIP CHROME O,D, SMALL PARTOCC FOR 2 EA AREAS AT A TIME .17652 0109
0020 E RJP-PU-R1 1,00 REM RPL PAIRW SIGN OFF DOC\ ,01001 .012

0100 UP 01 24 .50 BAKE AFTER ETCH .171 .021 .106 8.0 6
0010 E ZPL-BK-M1 1,00 BAKE MED/LRS SIZE PART p ,16175 .200
0020 E RJP-P--RI 1.00 REM RPL PAPRVRK SIGN OFF DOC, .01001 .012

115 UP 01 24 .05 DEGREASE .115 .001 .007 0
0010 E RPL-DE-L1 .75 DEGREASE LARGE PART OR BASKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-PV-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .01i

0120 UP 01 24 ,57 SHOTPEEN LARGE DIAMETER .090 .012 .064 4
0010 E RPL-SP-M1 .50 SHOT PEEN SMi LL/lED PART OCC FOR 2 EA AREAS .16131 ,100
0020 E RJP-PW-R1 1.00 REM RPL PAPRM SIGN OFF DOC\ .01001 .012

0122 UP 01 24 .07 SHOTPEEN SMALL DIAMETER .090 .002 .008 0
0010 E RPL-SP-l .50 SHOT PEEN SMALL/NED PART OCC FOR 2 EA AREAS .16131 ,100
0020 E RJP-PY-RI 1,00 REM RPL PAPRiWRK SIGN OFF DOC\ .01001 .012

0125 UP 01 24 .57 PREP FOR CHROME .360 ,049 .254 14
0010 N 1.00 PREP FOR CHRME .35000 .434
0020 E RJP-PV-R1 1.00 REM RPL PPMRRX SIGN OFF DOC ,01001 .012

0130 UP 01 24 .57 CHROME PLATE LARGE DIAMETER .300 .041 .212 24,0 12
0010 N 1.00 CHROME PLATE .29000 .359
0030 E RJ-Pfd-RI 1,00 RElM RPL PAPRI SIGN OFF DOC\ .01001 .012

0135 UP O 24 .07 PREP FOR CHRO/W .360 .006 .031 2
0010 N 1.00 PREP FUR CHROME .35000 ,434
0020 E RJP-PU-RI 1.00 REO RPL PAPRidR SIGN OFF OC .01001 .012

0140 UP 01 24 .07 CHROME PLATE SMALL DIAMETER .300 .005 .026 24,0 1
0010 N 1.00 CHROME PLATE .29000 .359
0030 E RJP-PV-RI 1.00 REN RPL PAPRWR SIGN OFF DOC\ ,01001 .012

0150 UP 01 24 ,43 BAKE AFTER CHROME PLATE .090 .00? .048 8.0 3
0010 E ZPL-BK-S1 1,00 BAKE SM PART 4HR/24HR BAE / .08088 .100
0020 E RJP-PW-RI 1,00 REM RPL PNMRI SIGN OFF DOC' .01001 .012

0190 UP 01 24 .57 BAKE AFTER GRIND ,090 ,012 ,064 8.0 4
0010 E ZPL-BK-S1 1,00 BW SH PART 414R/24HR BAKE / l00m ,100
0020 E RJ-PV-R1 1.00 REN RPL PAPRURK SIGN OFF DOC' .01001 $012

015 UP 01 24 ,05 DEGREASE .115 t001 .007 0
0010 E RPL-DE-LI .75 DEGREASE LARGE fART OR DASKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-PII-R1 1.00 REM RPL PNMIIR SIGN OFF DOC .01001 .012

0205 UP 01 24 ,96 BRIT BLAST PRIOR TO CAD .086 ,020 .103 6
0010 E RPL-SB-12 .75 SANDBLAST E PiT AK-IN BPRORATED SMALL PART ,10180 .094



0020 E R.JP-P-R 1.00 REM RPI. PAPRWd SIGN OFF DOC .01001 .012
0210 UP 01 24 .95 CAD PLT .102 .023 .120 7

0010 E ZPL-CD-S1 1.00 CADMIUM PLATE SMALL PART .09212 .114
0060 E RJP-PU-RI 1.00 REM RPL PAPRIRK SIGN OFF DOC, .01001 .012

w20 UP 01 24 1.00 BAKE AFTER CAD PLATE .090 .022 .113 38.0 6
0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE / .08088 .100
0020 E RJP-PV-RI 1.00 REM RPL PAPRURK SIGN OFF DOC' .01001 .012

0221 UP 01 24 .95 IRIDITE .106 .024 .125 7
0010 E ZPL-IR-l 1.00 IRIDITE MEDIUM PART-HOIST 1 .09635 .119
0020 E RJP-PW-R1 1.00 REM RPL PAPRVRK SIGN OFF DCC, .01001 .012

0224 UP 01 24 .05 I.V.D. ALUMINUM PLATE .230 .003 .014 1.0 1
0010 N 1600 I.4D. PLATE .22000 .272
0020 E RJP-PI-Rl 1.00 REM RPL APRURK SIGN OFF DO/ .01001 .012

0225 UP 01 24 .05 M.ODINE I.V.D. ALUM PLATE .230 .003 .014 1
0010 N 1.00 ALODINE .22000 .272
0020 E R.JP-PV-RI 1.00 REM RPL PAPRIRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 l00 LABOR STANDARD HISTORY .000 .000 0000 0
0010 PRIOR HISTORY ON O0-ALC 494 FORM
0020 27JUN83 NEW OCC FACTOR STUDY <OLD STP> .63
0021 27DEC84 2 YR REVIEW V/OCC C1AGE > OLD STO < .88
0022 25SEPT85 CHANGED SUBOPS TO MATCH 958 OLD STD .93
0023 17 APRIL 87 ADDED SUBOPS 0221, 0224, 0225
0024 <OLD STD 1,31>
0900 XERY COOP MANEL TEDgN 73357

T TERROGATE LABOR STANDARDS, INPUT

?RD HROP NR
1 9- X----X--T>
1234567890123456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AN METHOD ANALYSIS 02/01/88 A-E0460-MI-DY-N45 PAGE 0001
74521A STRUT ASSY C-141 NL6 RCC ?ORC 4S2-59-3 81174

TECHSS WFPFA/RREV
$uB T K #R A FA SUPPORT OCC <- -------- DESCRIPTION - -----.. ..----- > BASE PFD STI A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PC C

RC510 S E UP EA B J 87341 1,00 PERCENT ENGR 99,9 PLT BEARING ,34 .34
0001 UP 01 00 ,00 PART NUMBER/NSN .000 .000 .000 0

0020 3G61226-101 1620001257860
0030 115689A NSN

0040 UP 01 24 1.00 STRIP OLD ANODIZE ,206 .050 ,256 .5 75
0005 E IL-DE-LI ,50 DEGREASE LARGE PART OR ASKTOIC FOR SMALL PART ,14095 .087
001 E ZCD-ST-S1 1,00 STRIP ANODIZE ,12630 ,156
0020 E RJP-PW-RI 1,00 REM RP PPPR(RK SIGN OFF DOC ,01001 .012

0050 UP 01 25 1°00 ANODIZE BEARING .068 ,017 .086 .7 25
0010 E ZPL-AN-S1 1.00 ANODIZE SMALL PART .05892 .073
0020 E RJP-PN-RI 1,00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

9000 UP 01 00 1.00 LABOR STANDARD HISTORY .000 .000 .000 0
0010 07DEC87 INITIAL INPUT BUILT TO MATCH 958
0020 J
0900 JENSEN MAKEL 73255

TO INTERROGATE LABOR STANDARDS, INPUT

11. o7890123456 ELSE PUT IN END
V



LABOR STANDARD OPERATION RESOURCE STANDRD AND METHOD ANALYSIS 02101/88 A-E046B-Ii-DY-N45 PAGE 0001
74521A STRUT ASSY C-141 K6 RCC MNRC 4S2-59-3 81174

TECH SS W F PF AA REV
AJ T K R A F SUPPORT OCC ( ----------------- DESCRIPTION ------------- ) BASE PFD STO A

STEP D L K C DC ELEMENT FACT STORED SULEMENTAL HOURS TIME HOURS DLY PCT C
--- ------------------ -------- -- - ------------ ----- -- ---- - -

RC511 S N UP EA B J 84194 .90 PERCENT ENGR 74.7 PLATE STEERING COLLM 407 2.04 1.84
0001 UP 00 00 .00 PART NBER/INSN .000 .000 .000 0

0010 3661092-111 1620009294672
0032 UP 01 24 1.00 IEGREASE .115 .028 .143 7

0010 E RPL-DE-L1 .75 DEGREASE LARGE PART OR BMKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-Pl-R1 1.00 REM RPL PAPRUKf SIGH OFF DOC .01001 .012

0035 UP 01 24 .95 STRIP CAD .136 .031 .161 .5 8
0010 E ZCD-ST-SI 1.00 STRIP CAD PLATE SMALL PART .12630 .156
0020 E RJP-PV-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0040 UP 01 24 .05 STRIP RUST .136 .002 .008 .3 0
0010 E ZCD-ST-S1 1.00 STRIP RUST .12630 .156
0020 E RJP-PV-RI 1.00 REM RL PANRW SIGN OFF DOC .01001 .012

0055 UP 01 24 .05 STRIP CHROME I.D. .252 .003 .016 24.0 1
0010 E ZCR-ST-SI 1.00 STRIP CHROME I.D.SMALL PART , .24234 .300
0020 E RJP-P-RI 1.00 REM RPL PAPRRK SIGN OFF DOCt .01001 .012

0060 UP 01 24 .10 STRIP COROE FACES .186 .004 .023 24.0 1
0010 E ZCR-ST-S2 1.00 STRIP CHROME O.0. SMALL PARTt .17652 .218
0900 E RJP-PV-RI 1.00 REM IL PAPRVRK SIGN OFF D0C, .01001 .012

0100 UP 01 24 .30 BAKE AFTER ETCH .090 .007 .034 8.0 2
0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE , .08088 .100
0020 E RJP-PV-RI 1.00 REM I.L PAPRRK SIGN OFF DOCC .01001 .012

Is UP O 24 .03 DECREASE ,115 .001 .007 0
0010 E RPL-DE-L1 .75 DEGREASE LARGE PART OR DKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-P V-RI 1.00 REM RPL PAPR SIGN OFF DOC 1 101001 .012

0120 UP 01 24 .05 SHOTPEEN I.D. .171 .002 .011 1
0010 E RPL-SP-Il 1.00 SHOT PEEN SMAL/UNED PART , .16131 .200
0020 E RJP-PU-R1 1.00 REM I.L PAPRRK SIGN OFF DOC, .01001 .012

0125 UP 01 24 .13 SHOT PEEN 2 EA FACES .171 .006 .032 2
0010 E RPL-SP-M1 1.00 SHOT PEEN SMALL/MED PART t .16131 .200
0020 E RJP-PV-R1 1,00 RED IL PAPRURK SIGN OFF DOC, .01001 .012

0128 UP 01 24 .10 PREP FOR CHROME .480 .012 .060 3
0010 N 1.00 PREP FOR CHROME .47000 .582
0020 E RJP-PV-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0130 UP 01 24 .10 CHROME PLATE I.D. .330 .006 .041 30.0 2
0030 N 1.00 CHROME PLATE .32000 .396
0040 E RJP-PV-R1 1.00 REM IL PAPRRK SIGH OFF D0C, .01001 .012

0150 UP 01 24 .10 BAKE AFTER CHRO E .090 .002 .011 8.0 1
0010 E ZPL-BK-S1 1.00 BAKE SN PART 4HR/24,4I WE r .08088 .100
0020 E RJP-P-RI 1.00 REM RPL PAPRVRK SIGN OFF DIC .01001 .012

0153 UP O 24 .25 PREP FOR CHROME .480 .029 ,149 7
0010 N 1.00 PREP FOR CHROIE .47000 .582
0020 E RJP-PU-RI 1.00 REM RP. PAPRK SIGN OFF DOC .01001 .012

0155 UP 01 24 .25 CHROME PLATE COLLAR #1 .330 .020 .102 24.0 5
0030 N 1.00 CHROME PLATE .32000 .396
0040 E RJP--RI 1.00 REM I.L PAPRURK SIGN OFF DOC, .01001 .012

0157 UP 01 24 ,25 BAKE AFTER CHROE .090 .005 ,028 8.0 1
0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE I .08088 ,100
0020 E RJP-PU-Rt 1.00 REM RP. PA°RR SIGN OFF DCC, .01001 .012

u180 UP 01 24 .20 BAKE AFTER GRIND .090 .004 .023 8.0 1
0010 E ZPL-BK-SI 1,00 BAKE SM PART 4HR/24HR BE , .08088 100
0020 E RJP-P-RI 1.00 REM IP PAPR IK SIGN OFF DOC .01001 .012

0200 UP 01 24 .13 PREP FOR C)ROE .480 .017 .099 4
0010 N 1.00 PREP FOR CHROME .47000 .582



0020 E RJP-PV-Rl 1,00 REM RP. PAPRWRK SIGN OFF DOC ,01001 .012
0 UP 01 24 .15 CHROME FACE #2 .330 .012 .061 24.0 3

00 1600 CHROME PLATE .32000 .396
0040 E RW-PIV-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC, 01001 ,012

u220 UP 01 24 .15 BAKE AFTER CHROME .090 .003 .017 8.0 1
0010 E ZPL-BK-SI 1.00 BAKE SM PART 4HR/24HR BAKE p .08088 .100
0020 E RJP-PV-R1 1.00 REM RPL PAPRIWRK SIGN OFF DOC, .01001 .012

0250 UP 01 24 .25 BAKE AFTER GRIND FACE .090 .005 .028 8.0 1
0010 E ZPL-B-SI 1.00 BAKE SM PART 4HR/241 BAKE , .08088 .100
0020 E RJP-PI-R1 1.00 REN RPL PAPRVRK SIGN OFF DOC, .01001 .012

0265 UP 01 24 .05 EGREASE .115 .001 .007 0
0010 E RPL-DE-LI .75 DEGREASE LARGE PART OR BASKT PRORATED FOR SIALL PART .14095 .131
0020 E RJP-P-RI 1.00 REM RPL PAPRWIRK SIGN OFF DOC .01001 .012

0275 UP 01 24 .96 BRIT BKST PRIOR TO CAD .086 .020 .103 5
0010 E RPL-SB-M2 .75 SANDBLAST NED PART VALK-IN BPRORATED SMALL PART .10180 .094
0020 E RJP-PY-RI 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0280 UP 01 24 1.00 CAD PLATE .102 .025 .127 6
0030 E ZPL-CD-SI 1.00 CADMIUM PLATE SMALL PART r .09212 .114
0040 E RJP-PU-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0290 UP 01 24 1.00 BAKE AFTER CAD .090 .022 .113 38.0 5
0010 E ZPL-BK-SI 1,00 BAKE SM PART 4HR/24HR BAK , .08088 .100
0020 E RJP-PV-R1 1.00 REN RPL PAPRURK SIGN OFF DOC, .01001 .012

0304 UP 01 24 .05 DEGREASE .115 .001 .007 0
0010 E RPL-DE-LI .75 DEGREASE LARGE PART OR BASKT PRORATED FOR SMALL PART .14095 .131
0020 E RJP-PY-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0307 UP 01 24 .05 I.V.D. ALUMIJUM PLATE .230 .003 .014 1.0 1
0010 N 1100 I.4.D. PLATE .22000 .272
0020 E RJP-PW-R1 1.00 REM RPL PAPRVRK SIGN OFF DOC/ .01001 .012

1 1 UP 01 24 1.00 DRY FILM LUBE .222 .053 .276 13
0010 E RPL-DF-SI 1.00 DRYFILM LUBE IST SM/MED PART, .21250 .263
0020 E RJP-PV-R1 1,00 REM RPL PAPRURK SIGN OFF DOC, .01001 .012

0315 UP 01 24 1.00 BAKE AFTER DRY LUB .171 .041 .213 2.0 10
0010 E ZPL-B-M1 1,00 BAKE NED/LR6 SIZE PART ,. .16175 .200
0020 E RJP-PV-R 1.00 REM RPL PAPRWRK SIGN OFF DOC, .01001 .012

0318 UP 01 24 1.00 IRIDITE .106 .026 .132 6
OOiO E ZPL-IR-MI 1,00 IRIDITE MEDIUM PART-HOIST , .09635 ,119
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC, .01001 .012

0319 UP 01 24 .05 ALODINE I.Y.D. ALUM PLATE .230 .003 .014 1
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PV-RI 1.00 REM RPL PAPRRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 ,01 LABOR STANDARD HISTORY .000 .000 m000 0
0010 PRIOR HISTORY ON 00-ALC 494 FORM
0020 27.JN NEI OCC FACTOR STUDY <OLD STD> 2.77
0021 27DEC84 2 YR REVIEU V/OCC CHANGE > OLD ST < 2,71
0022 4 OCT85 CHANGED SUIOPS TO MATCH 958 OLD STD 2,33
0900 J EN MNEL 73255

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD MOP NR

567890 12345>6 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 02/01/88 A-E046B-m1-DY-M45 PAGE 0001. 74521A STRUT ASSY C-141 NL6 RCC IPWC 4S2-59-3 81174
TECHSS W FPFA/AREV

9J T K IR A FA SUPPORT OCC (-.... DESCRIPTION ----- > BASE PFD STD A
STEP 3 L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS ULY PCT C

RC512 S N UP EA B J 84194 .89 PERCENT ENGR 64.4 PLATE STEERING PLATE 407 1.43 1.27
0001 UP 01 00 .00 PART NUMBERIS .000 .000 .000 0

0010 3661027-101 1620000110320
0030 UP 01 24 1.00 DEGREASE .115 .028 .143 10

0010 E RPL-DE-LI .75 DEGREASE LARGE PART OR BASKI PRORATED FOR SILL PART .14095 .131
0020 E RJP-P-RI 1.00 REM RPL PAPIRWK SIGN OFF DOC .01001 .012

0035 UP 01 24 .88 STRIP NICKEL PLATE .252 .053 .275 40.0 19
0010 E ZCR-ST-SI 1.00 STRIP CHROME I.O.SMALL PART , .24234 .300
0020 E RJP-V -R1 1.00 REM RPL PAPRURK SIGN OFF DOC, .01001 .012

0085 UP 01 24 100 DECREASE .115 .028 .143 10
0010 E RPL-DE-LI .75 DEGREASE LARGE PART OR BASKT PRORATED FOR SMLL PART .14095 .131
0020 E RJP-PV-RI 1,00 REM RPL PAPRIK SIGN OFF DOC .01001 .012

00?5 UP 01 24 .71 SHOTPEEN I.D. .171 .029 .151 11
0020 E RPL-SP-11 1,00 SHOT PEEN SMA.L/IED PART , ,16131 .200

0030 E RJP-PU-RI 1.00 REM RPL PARYRK SIGN OFF DOC, .01001 .012
0150 UP 01 24 1.00 PREP FOR NICKEL .210 .050 .260 18

0010 N 1.00 PREP FOR NICKLE .20000 .248
0020 E RJP-PV-R1 1.00 REM RPL PAPRWRK SIG OFF DOC .01001 .012

0160 UP 01 24 1.00 SUFIMATE NICKEL PLATE .220 .053 .273 24.0 19
0010 N 1.00 NICKLE PLATE SMLL PART .21020 .260
0020 E RJP-Pt-R1 1.00 REM RPL PAPRURK SIGN OFF DOC, .01001 .012

165 UP 01 24 .8e BAKE AFTER PLATE .090 .019 .099 38.0 7
0010 E ZPL-D-S1 1.00 BAKE SN PART 4HRI24HR BAKE t .08088 .100
0020 E LJP-PV-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC, .01001 ,012

0168 UP 01 24 .76 BAKE AFTER GRIND .090 .017 .086 8.o 6
0010 E ZPL-BK-Si 1.00 BAKE SN PART 4HR/24HR BAKE , .06088 ,100

0020 E RJP-P-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012
9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 ,000 0

0010 PRIOR HISTORY ON 00-AIC 494 FORM
0020 27JU13 iEV OCC FACTOR STUDY (OLD STV> .32
0030 140CT83 UPGRADE TO 'E' STO <OLD STD> .08
0031 27DEC84 2 YR REVIEU U/0CC CHNGE > OLD STD < ,09
0032 4 OCT85 CHANGED TO MATCH 958 STEPS OLD STI .78
0900 JENSEN HAMl. 73255

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRO NROP NR
(--- 1( --03 >-->
1234567890123456 . ... .':



. ( . '

LABOR STANRDAR OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 12/19/88 A-E046B-MMI-DY-N45 PAGE 0001

74521A STRIJT ASSY C-141 NLG RCC MNPRC 4S2-59-3 81174

TECH S S W F PF A/R REY
3 T K tRA FA SUPPORT OCC -- DESCRIPTION-> BASE PFD STD A

STEP P L K C tC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS PLY PCT C

------- -- -- ----- -- ---------------- -------------------------------- -------- --------------

;(NPRC S E UP EA B J 88349 1.00 PERCENT ENGR 99.9 C-141 NOSE MISC CAT. S-I 1.24 1.24

0001 UP 01 00 .00 PART NUMBER/NSN STEEL S-1 .000 .000 .000 0

0010 3661227-101 5305000587840

0020 3661042-101 5305007069361

0030 7127998-01 5365000073413

0010 UP 01 24 .13 DEGREASE .291 .009 .047 4

0010 E RWB-CV-D1 3.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .323

0020 E RJP-PW-R1 3.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .037

001i UP 01 24 .13 STRIP CAD 2.556 .080 .412 .5 33

0010 E ZCD-ST-SI 20.00 STRIP CAD PLATE SMALL PART .12630 3.132

0020 E RJP-PW-Ri 3.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .037

0012 UP 01 24 .13 STRIP RUST .535 .017 .086 .3 7

0010 E ZCD-ST-S1 4.00 STRIP RUST .12630 .626

0020 E RJP-PU-R1 3.00 REM RPL PAPRURK SIGN OFF DOC .01001 .037

0013 UP 01 24 .13 GRIT BLAST .140 .004 .023 2

0010 E RWB-CB-B1 3.00 BLAST SM PT OR BSKT V/SM PTS .03668 .136

0020 E RJP-PW-R1 3.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .037

0014 UP 01 24 .13 CAD PLATE 1.872 .058 .302 24

0010 E ZPL-CD-S1 20,00 CADMIUM PLATE SMALL PART .09212 2.284

0020 E RJP-PW-RI 3.00 REM RPL PAPRWRK SIGN OFF POC .01001 .037

0015 UP 01 24 .13 BAKE AFTER CAD PLATE 0272 .009 .044 38.0 4

0010 E ZPL-BK-S1 3.00 BAKE SM PART 4HR/24HR BAKE .08088 .300

0020 E RJP-PW-RI 3.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .037

16 UP 01 24 .13 CHROMATE CONVERSION(IRIDITE) .502 ,016 .081 7

0010 E ZPL-IR-S1 20.00 IRIDITE SMALL PART .02362 .585

0020 E RJP-PW-RI 3.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .037

0120 UP 01 00 .00 PART NUMBER /NSN STEEL S-7 .000 .000 .000 0

0010 3061160-101 5310000511078

0020 3661088-101 5310000224942

0129 UP 01 00 .13 BRUSH PLATE O.D. 1.547 .000 .201 16

0010 E RLG-RS-B1 16.00 BRUSH PLATE SPOT OR HOLE .09546 1.527

0020 E RJP-PW-R1 2.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .020

0400 UP 01 00 .00 PART NUMPER/NSN ALUM. A-1 .000 000 0000 0

0010 361030-103 5310009740834

0409 UP 01 24 .13 STRIP ANODIZE MED PART .136 .004 .022 5 2

0010 E ZCD-ST-SI 1.00 STRIP ANODIZE .12630 .156

0020 E RJP-P-1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0412 UP 01 24 .13 ANODIZE SMALL PART .156 .005 .025 .8 2

0010 E RWB-CV-D 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107

0020 E ZPL-AN-S1 1.00 ANODIZE SMALL PART .05892 .073

0030 E RJP-P-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

9000 UP 01 00 .00 LABOR STANDARD HISTORY .000 .000 .000 0

0010 NOV 21 1988 INITIAL INPUT

0900 BOB ROSS MANEL 73255

*NTERROGATE LABOR STANDARDS, INPUT



LABOR STANDARD OPERATION RESOURCE STAMDRD AND METHOD ANALYSIS 07/20/88 A-E046B-Mt-DY-445 PAGE 0001
69657A STRUT KC135 MLS L/N RCC MNPRC 4S1-56-3 038-9102 83086

TECHSS WFPFA/RRE
SuB T K #R A FA SPOT OMC (---DESCRIPTION -.....- BASE PF STO A

STEP 0 L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS MY PCT C

RC015 S E UP EA B J 88167 ,35 PERCENT ENGR 94.9 BEARING LOWER ,53 .i
0001 UP 00 00 .00 PART NO/NSN .000 .000 .000 0

0010 7653528-01 3120010403938
0033 UP 01 24 1.00 DEGREASE .097 .023 .120 22

0010 E RUB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BSKET .08709 .107
0020 E RJP-P -R1 1.00 REM RPL PAPRWRK SIGN OFF DOC ,01001 .012

0037 UP 01 24 1,00 STRIP CAD .136 ,033 ,169 .5 32
0010 E ZCD-ST-S1 1,00 STRIP CAD PLATE SMALL PART .12630 .156
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0038 UP 01 24 1.00 GRIT BLAST .046 .011 .058 11
0010 E RVB-CB-B1 1,00 BLAST SN PT OR BSKT V/SN PTS .03668 .045
0020 E RJP-PJ-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 4012

0040 UP 01 24 ,95 CAD PLATE .102 .023 .120 22
0010 E ZPL-CD-S1 1.00 CADMIUM PLATE SMALL PART .09212 .114
0020 E RJP-PW-RI 1,00 REM RPL PAPRWRK SIGN OFF OC .01001 .012

0042 UP 01 24 .95 CHROMATE CONVERSION(IRIDITE) .033 .008 .040 7
0010 E ZPL-IR-S1 1,00 IRIDITE SMALL PART .02362 .029
0020 E RJP-PI-R1 1,00 REM RPL PAPRVRK SIGN OFF DOC .01001 o012

0044 UP 01 24 ,05 I.V.D. ALUMINUM PLATE .230 .003 .014 1.0 3
0010 N 1,00 I,VD, PLATE .22000 .272
0020 E RJP-PV-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC/ 101001 .012

0046 UP 24 .05 ALODINE I,V.D ALUM PLATE .230 .003 .014 3
0010 N 1,00 ALODINE .22000 .272
0020 E RJP-PiI-R 1,00 REM RPL PAPRVRK SIGN OFF DOC/ ,01001 ,012

9000 UP 01 24 ,01 LABOR 5Th HISTORY .000 .000 .000 0
0010 INITIAL INPUT M 1983
0020 20APR85 DOWNGRADE TO N STD - WAS 0.12 RS
0990 K V SHIPLEY MIEM 63357

TO INTEROGATE LABOR STANDARDS, INPUT

RcC PRO NROP NR

1234567890123456 ELSE PUT IN END
A,



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 07/20/88 A-E046B-mml-DY445 PAE 0001
' 69657A STRUT KC135 MLS /H RCC MNPRC 4S1-56-3 038-9102 83086

TECHSS NFPFA/RREV
SUB T K #RA FA PP RT OM - DESCRIPTION - ..... > BASE PFD STD

STEP D L K C DC ELBNT FACT STORED SWUP EAL HOURS TIME HOURS DLY PCT(

RC016 S E UP EA B J 88173 .35 PERCENT ENGR 99.9 PIN,METERING .36 .12
0001 UP 00 00 .00 PART NO/NSN .000 .000 ,000 0

0010 65-5735 1620007390166
0030 UP 01 24 1,00 STRIP ANODIZE SMALL PART .136 .033 .169 ,5 47

0010 E ZCD-ST-S1 1.00 STRIP ANODIZE .12630 .156
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0040 UP 01 24 1.00 ANODIZE SMLL. PART .156 .037 .193 .8 53
0010 E RUB-C V-D 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E ZPL-AN-S1 1.00 ANODIZE SMALL PART ,05892 .073
0030 E RJP-PV-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC ,01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 INITIAL INPUT MARCH 1983
0020 20APR85 DOWNGRADE TO N STD - WAS 0.08 HRS
0990 K U SHIPLEY HANEAA 63357

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRO NROP HR
EE-X--- -U-- >

045678901213456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 07/26/88 A-E046B-MI-DY-M45 PAGE 0001
69657A STRUT KC135 MLG L/H RCC NNPRC 4S1-56-3 038-9102 83086

TECH SS W F PFA/RREV
T K #R A FA SUPPORT OCC <--- ------------- DESCRIPTION -.....--------- -> BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS BLY PCT C

XNPRC S X UP EA B J 88189 1.00 PERCENT ENGR 89.8 PLATE HISC. PARTS KC-135 MLG 2.09 2,09
0001 UP 01 00 .00 PART NUMBER/NSN STEEL S-1 .000 .000 .000 0

0010 69-11808 5365007912952
0020 69-11810 5365007912953

0010 UP 01 24 .13 DEGREASE .097 .003 .016 1

0010 E RWB-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107

0020 E RJP-PW-R1 1.00 REA RPL PAPRURK SIGN OFF DOC .01001 .012

0011 UP 01 24 .13 STRIP CAD 1.020 .032 .164 .5 8

0010 E ZCD-ST-SI 8,00 STRIP CAD PLATE SMALL PART .12630 1,252
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0012 UP 01 24 .13 STRIP RUST .136 .004 .022 .3 1
0010 E ZCD-ST-S1 1,00 STRIP RUST ,12630 .156
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0013 UP 01 24 t13 GRIT BLAST .046 .001 .008 0

0010 E RWB-CB-B1 1.00 BLAST SM PT OR BSKT V/SM PTS .03668 .045

0020 E RJP-PW-Rl 1,00 REM RPL PAPRWRK SIGN OFF DOC 001001 .012

0014 UP 01 24 ,13 CAD PLATE .746 .023 .120 6
0010 E ZPL-CD-S1 8,00 CADMIUM PLATE SMALL PART .09212 .913
0020 E RJP-PW-R1 1,00 REM RP. PAPRWRK SIGN OFF DOC .01001 .012

0015 UP 01 24 ,13 BAKE AFTER CAD PLATE .657 .020 .106 38.0 5

0010 E ZPL-BK-S1 8.00 BAKE SM PART 4HR/24HR BAKE .08088 .802
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

' 16 UP 01 24 .13 CHROMATE CONVRSION(IRIDITE) .198 .006 .032 2
0010 E ZPL-IR-S1 8.00 IRIDITE SMALL PART .02362 6234

0020 E RJP-PW-RI 1.00 REM RPL PAPRkRK SIGN OFF DOC .01001 .012

0060 UP 01 00 .00 PART NUMBER/4SN STEEL S-4 .000 .000 .000 0
0010 30-3112 5310005934352
0020 60-6535-1 N.S,L.
0030 7739141-01 N.S,L.
0040 30-3115-1 1620011480433
0050 30-3115-3 1620007958724

0067 UP 01 24 .13 DEGREASE .291 .009 .047 2
0010 E RWB-CV-D1 3.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .323
0020 E RJP-PW-R1 3,00 REM RPL. PAPRWRK SIGN OFF DOC .01001 .037

0068 UP 01 24 .13 STRIP CAD 3.061 .096 .493 .5 24
0010 E ZCD-ST-S1 24.00 STRIP CAD PLATE SMALL PART .12630 3.758
0020 E RJP-PW-R1 3.00 REN.RPL PAPRWRK SIGN OFF DOC .01001 .037

0069 UP 01 24 .13 STRIP RUST .408 .013 .066 3 3
0010 E ZCD-ST-SI 3,00 STRIP RUST .12630 ,469
0020 E RJP-PW-R1 3,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .037

0070 UP 01 24 .13 GRIT BLAST .140 .004 ,023 1
0010 E RWD-CB-B1 3.00 BLAST SM PT OR BSKT V/SM PTS .03668 .136
0020 E RJP-PW-R1 3.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .037

0071 UP 01 24 13 I.VD. ALUMINM PLATE .690 .022 .111 1.0 5
0010 N 3.00 I.V.D. PLATE .22000 .818

0020 E RJP-Pg-R1 3.00 REM RPL PAPRWRK SIGN OFF DOC/ ,01001 .037

0072 UP 01 24 .13 ALODINE I.V.D. ALUM PLATE .690 .022 .111 5
0010 N 3.00 ALODINE .22000 .818

0020 E RJP-PW-RI 3,00 REM RPI. PAPRWRK SIGN OFF DOC/ .01001 .037



0400 UP 01 00 .00 PART NUHBE./NSN ALU 000 .000 .000 0
0010 69-1173-1 1620006020297
0020 69-1173-2 1620006020298

90030 90-8654 1620005725325

E UP 01 24 .13 STRIP ANODIZE NED PART 2.040 .064 .329 .5 16
0010 E ZCD-ST-S1 16.00 STRIP ANODIZE .12630 2.505
0020 E RJP-PU-RI 2,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .024

0412 LP 01 24 .13 ALODINE SMALL PART 1.612 ,050 .260 12

0010 E RPL-AL-SI 16,00 ALODINE IST SMALL ALUM PART .09953 1.974
0020 E RJP-PU-Rl 2.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .024

0480 UP 01 00 .00 PART NUMBER/ NSN ALUM. A-5 .000 .000 .000 0
0010 65-5754-1 1620007651370
0020 65-5754 N.S.L.
0030 69-1176 N.S.L.

0486 UP 01 24 .13 ANODIZE SMALL PART 1.136 .035 .183 .8 9
0010 E RWB-CV-D1 2,00 VAPOR CL (DEGR)HOOK/BASKET .08709 .215
0020 E ZPL-AN-S1 16.00 ANODIZE SMALL PART .05892 1.168
0030 E RJP-PF-R1 2.00 REM RPL PAPRWRK SIGN OFF DOC .0iO01 .024

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD MROP MR

1234567890123456 ELSE PUT IN END



0230 UP 01 24 .01 NICKEL. .420 .001 .005 24.0 0
0010 N 1.00 NICKEL PLT LARGE PART .41000 .508
0020 E RJP-Pv-R1 1,00 REM RPL PAPRIR SIGN OFF DOC .01001 .012

0235 UP 01 24 .01 NICKEL .420 .001 .005 24,0 0

0010 N 1.00 NICKEL PLT LRE PART .41000 .508
0020 E RP-PU-RI 1.00 REM RPL PAPRWIK SI6N OFF DOC .01001 .012

0245 UP 01 24 .50 BAKE AFTER NICKEL .171 .021 .106 8.0 2
0010 E ZPL-K-MI 1.00 BAKE NED/LRS SIZE PART .16175 .200
0020 E RJP-PV-R1 1.00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

0280 UP 01 24 ,65 BAKE AFTER GRIND .171 .027 .138 8.0 2
0010 E ZPL-BK-M1 1.00 BAKE EO/LRG SIZE PART .16175 .200
0020 E RJP-Pd-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0305 UP 01 24 .95 GRIT BUST PRIOR TO CADIIVD .326 .075 .385 7
0010 E RPL-S-.2 1,00 SANDBLAST LARGE PART - HOIST .31693 .392
0020 E RJP-PV-Ri 1.00 REM RPL PAPIRUK SIGN OFF DOC .01001 .012

0310 UP 01 24 .95 CAD PLATE .824 .188 .971 17
0010 E ZPL-CD-L1 1,00 CADMIUM PLATE LRS PART-HOIST .81410 1.009
0020 E RJP-PV-Rl 1.00 REM RPL PAPIM SIGN OFF DC .01001 .012

0330 UP 01 24 .95 BAKE AFTER CAD PLATE .171 .039 .202 38.0 4
0010 E ZPL-BK-M1 1.00 BAKE NED/LRG SIZE PART .16175 .200

0020 E RJP-PW-R1 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012
0332 UP 01 24 .95 CHROMATE CONVERSION(IRIDITE) .117 .027 .138 2

0010 E ZPL-IR-U 1.00 IRIDITE LARGE PART-HOIST .10705 .132
0020 E RJP-PV-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0337 UP 01 24 .05 I.V.D. ALUMININ PLATE .824 .010 .051 1.0
0010 N 1.00 I.V.D PLATE .81400 1.009
0020 E RJP-PI-RI 1.00 REM RPL PAPIWK SIGN OFF DOC/ .01001 .012

0338 UP 01 24 .05 ALODINE I.V.D ALUM PLATE .425 .005 .026 0
0010 N 1.00 ALODINE .41500 .514
0020 E RJP-Pd-R1 1.00 REM RPL PAPRIRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 INITIAL INPUT MARCH 1983
0020 20APR85 DOI)GRADE TO N STD - NAS 5.33 WS
0990 K W SHIPLEY NAN.AA 63357

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD NROP NR

1234567890123456 ELSE PUT IN END
7



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANLYSIS 07/20/88 A-E046B-ml-DY-M45 PA 6 0001
69657A STRUT KC135 MLG U/H RCC MNFRC 451-56-3 038-9102 83086

STECHSS VFPF A /R REV
MR T K #R A FA SUPPORT OCC ( DESCRIPTION ---- > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS BLY PCT C

RC014 S N UP EA B J 88167 1.00 PERCENT ENGR 65.9 INNER CYLINDER 5.55 5.55
0001 UP 00 00 ,00 PART NO/NSN .000 .000 .000 0

0010 65-1265-8 1620000842104
0035 UP 01 24 1.00 DEGREASE .150 .036 .187 3

0010 E RPL-DE-L1 1.00 DEEASE LARGE PART OR BASKT .14095 .174
0020 E RJP-PV-RI 1,00 REM RPL PPRW SIGN OFF DOC .01001 .012

0040 UP 01 24 .95 STRIP CAD .262 .060 .309 .5 6
0010 E ZCD-ST-MI 1,00 STRIP CAD ID/OD MED/LRS PART .25260 .313
0020 E RJP-PW-Ri 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0045 UP 01 24 .05 STRIP RUST ,262 .003 .016 .3 0
0010 E ZCD-ST-M1 1.00 STRIP RUST .25260 .313
0020 E RJP-PM-R1 1.00 REM RPL PAPRFVK SIGN OFF DOC .01001 .012

0050 UP 01 24 .25 STRIP CHROME LARGE PART O.D. .363 .022 .113 24.0 2
0010 E ZCR-ST-M2 1.00 STRIP CHROME OD NED/LRG PART .35303 .437
0020 E RJP-PM-R1 1,00 REM IRP PAPRWRK SIGN OFF DOC .01001 ,012

0060 UP 01 24 .25 STRIP CHROME LARGE PART I.D. .494 .030 .153 24.0 3
0010 E ZCR-ST-H1 1.00 STRIP CHROME ID NED/LRS PART .48467 .600
0020 E RJP-PV-R1 1.00 REM RPL PAPRI SIGN OFF DOC .01001 .012

0070 UP 01 24 .10 GRIT BLAST PRIOR TO CAD/IV .326 .008 .041 1
0010 E RPL-SB-L2 1.00 SANDBLAST LARGE PART - HOIST .31693 .392
0020 E RJP-PM-RI 1,00 REM RPL PAWRK SIGN OFF DOC .01001 .012

0180 UP 01 24 .75 BAKE AFTER ETCH ,171 .031 4160 8.0 3
0010 E ZPL-BK-MI 1.00 BAKE MED/RG SIZE PART .16175 .200
0020 E RJP-PM-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0195 UP 01 24 .75 DEGREASE .150 .027 .140 3
0010 E RPL-DE-LI 1.00 DEGREASE LARGE PART OR BASKT .14095 .174
0020 E RJP-PV-RI 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0200 UP 01 24 .75 SHOTPEEN LARGE PART/MSK .548 .099 .510 9
0010 E ZM-CL-04 1,00 MASK V/LRG CYL TYPE PART .32667 .405
0020 E RPL-SP-MI 1.00 SHOT PEEN SMALL/NED PART .16131 .200
0030 N ZUM-CL-02 1.00 UNMASK MEDIUM SIZE CYL PART .05067 .062
0040 E RJP-P-RI 1.00 REM RPL PAPRURK SIGN OFF DOC 601001 .012

0205 IF 01 24 .50 PREP CHROME LARGE PART O.Do .720 .086 .446 8
0010 N 1.00 PREP FOR CHRMOE .71000 .880
0020 E RJP-PV-RI 1,00 REM RPL PAPRK SIGN OFF DOC .01001 .012

0210 UP 01 24 .50 CHROME PLATE LARGE PART O.D, .600 .072 .372 24.0 7
0010 N 1.00 CHROME PLATE LARGE ?4RT ,59000 .731
0020 E RJP-PV-R1 1.00 REM RPI PAPR SIGN OFF WO .01001 .012

0220 UP 01 24 .50 BAKE AFTER CHROME PLATE ,171 .021 .106 8.0 2
0010 E ZPL-BK-M1 1.00 BAKE MO/IRS SIZE PART .16175 .200
0020 E RP-PM-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0223 UP 01 24 .49 PREP CHROME I.D. LARGE PART .940 .111 .571 10
0010 N 1.00 PREP CHROME I.D. .93000 1.153
0020 E RJP-PM-RI 1,00 REM RPL PAPRW SIGN OFF DOC .01001 .012

0225 IF 01 24 .49 CHROME LARGE PART ID. ,640 .075 ,389 30.0 7
0010 N 1.00 CHROIT PLT LARGE PART .63000 .781

* 0020 E RJP-PV-R1 1.00 REM RPL PAPAK SIGN OFF D .01001 .012
0226 UP 01 24 .01 PREP FOR NICKEL .260 .001 .003 0

0010 N 1.00 PREP FOR NICKEL LARGE PART .25000 .310
0020 E RJP-PM-R1 1.00 REM RPL PAPRIM SIGN OFF DC .01001 .012

0220 UP 01 24 .01 GRIT LAST FOR NICKEL .326 .001 .004 0
0010 E RPL-S8-L2 1.00 SANDBLMT LARGE PART - HOIST .31693 .392
0020 E RJP-PU-RI 1.00 REM AP. PAPRWK SIGN OFF DC .01001 .012



0010 E ZPL-BK-MI .34 BAKE MED/LRS SIZE aT .16175 .068
0)20 E RJP-PW-RI 1.00 REM RPL PAP: WfK SIGN OF DOC .01001 .012

0f5O0 UP 01 24 .75 BATE AFTER GRIND .171 .031 .160 8.0 3
0010 E ZPL-BK-MII 1.00 BAKE ED/LR6 SIZE PART .16175 .200
0020 E RJP-PW-RI 1.00 REM RL PAPRWI( SIGN OFF DOC .01001 .012

0515 UP 01 24 .75 DEGREASE .150 .027 .140 3
0010 E RPL-DE-L1 1.00 DEGREASE LARGE PART OR BASKT .14095 .174
0020 E RJP-PW-RI 1.00 REM RPL PAPRWX( SIGN OFF DOC .01001 .012

0525 UP 01 24 !.00 GRIT BLAST PRIOR TO CAD/IVD .326 .078 .405 8
0010 E RPL-SB-L2 1.00 SANDBLAST LARGE PART - HOIST .31693 .392
0020 E RJP-PW-RI 1.00 REM RPL PAPRWK SIGN OFF DOC .01001 .012

0O0 UP Ol 24 .95 CAD PLATE .824 .188 .971 19
0010 E ZPL-CD-L1 1.00 CADIIUM PLATE LRG PART-MIST .91410 1.009
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0550 UP Ol 24 .95 BAKE AFTER CAD PLATE .171 .039 .202 38.0 4
0010 E ZPL-BK-MI 1.00 BAKE MIED/LR6 SIZE PART .16175 .200
0020 E RJP-PW--RI 1.00 REM RPL PAPRUR SIGN OFF DC .01001 .012

0555 UP 01 24 .95 CHROMATE CONVESIN(IRIDITE) .117 .027 .138 3
0010 E ZPL-IR-L1 1.00 IRIDITE LARGE PART-4IST .10705 .132
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0563 UP 01 24 .05 I.V.D. ALUMINUM PLATE .824 .010 .051 1.0 1
0010 N 1.00 I.V.D. PLATE .81400 1.009
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

0567 UP 01 24 .05 ALODINE I.V.D. ALUIM PLATE .425 .005 .026 1
0010 N 1.00 ALODIW .41500 .514
0020 E RJP-PW-RI 1.00 REM FP. PAPRWRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 INITIAL INPUT MACH 1983
0020 2PR85 D1*6RADE TO N STD - WAS 6. 10 HRS
09m K W SHIP.EY W 63Z57

TO INTERROGATE LABOR STANDARDS, ItT

RCC PRD NROP NR
<->-->
12 4567890123456 ELSE PUT IN END



0010 E ZPL-BK.-M .50 BAKE NED/LR6 SIZE PART .16175 .100
0020 E RJP-PW-I 1.00 REM RL PAPRWRK SIGN OFF DOC .01001 .012

UP 01 24 .28 GRIT BLAST FOR OR[M .168 .011 .058 1r 0010 E RPL-S.-L2 .50 SANDBLAST LARGE PART - HOIST .31693 .196
0020 E RJP-Pti-RI 1.00 REM RL PAPRWRW( SIGN OFF DOC .01001 .012

0335 IP 01 24 .29 PREP CHROME I.D. LAWGE PART .475 .032 .165 3
0010 N .50 PREP CHROME I.D. .93000 .576
00,0 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0340 UP 01 24 .28 CHROME LARGE PAT I.D. .325 .022 .113 30.0 2
0010 N .50 CHROME PLT LARGE PART .600 .390
0020 E RJP-PW-RI 1.00 REM FL PAPRWRK SIGN OFF DOC .01001 .012

0350 IP 01 24 .218 BAKE AFTER OROME PLATE .090 .006 .032 8.0 1
0010 E ZPL-BK-MI .50 BAKE EDI/LRG SIZE PART .16175 .100
0020 E RJP-P:i-R1 1.00 REM RPL PAPRRIK SIGN OFF DOC .01001 .012

0353 LIP 01 24 .10 PREP FOR NICKE .260 .006 .032 1
0010 N 1.00 PREP FOR NICKEL LARGE PART .25000 .310
0020 E RJP-PW-RI 1.00 REM RP1 PAPRWK SIGN OFF DOC .01001 .012

03V7 UP 01 24 .10 RIT BLAST FOR NICKEL .326 .008 .041 1
0010 E RPL-SB-L2 1.00 SANDBLAST LARGE PART - HOIST .31693 .392
0020 E RJP-PW-RI 1.00 REM IPL PAPRWRK SIGN OFF DOC .01001 .012

0360 UP 01 24 .10 NICKEL .420 .010 .052 24.0 1
0010 N 1.00 NICKEL PLT LARGE PART .41000 .508
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0370 IP 01 24 .10 BAKE AFTER NICKEL .171 .004 .021 8.0 0
0010 E ZPL-BK-MI 1.00 BAKE MED/LR6 SIZE PART .16175 .200
0020 E RJP-Pl-RI 1.00 REM RP, PAPRWR SIGN OFF DOC .01001 .012

0373 IP 01 24 .10 PREP FOR NICKEL .095 .002 .012 0
0010 N .34 PREP FOR NICKEL LARGE PART .25000 .105
0020 E RJP-P*-RI 1.00 REM RPL PPPRWRK SIGN OFF DOC .01001 .012

7 UP 01 24 .10 GRIT BLAST FOR NICKEL .117 .003 .015 0
0010 E RPL-SB-L2 .34 SANBLAST LARGE PART - HOIST .31693 .133
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0380 UP 01 24 .10 NICKEL .149 .004 .019 24.0 0
0010 N .34 NICKEL PLT LARGE PART .41000 .172
0020 E RJP-PW-RI 1,00 REM RPL PAPRWR( SIGN OFF DOC .01001 .012

0390 UP 01 24 .10 BAKE ATER NICKEL .065 .002 .008 8.0 0
0010 E ZPL-BK-M1 .34 BAKE MED/LRG SIZE PART .16175 .068
0020 E RJP-PI-RI 1.00 REM RPL PAPRMIR SIGN OFF DOC .01001 .012

0393 IP 01 24 .10 PREP FOR NICKEL .095 .002 .012 0
0010 N .34 PREP FOR NICYEL LARGE PART .25000 .105
0020 E RJP-Pt-RI 1.00 REM fF1 PAPRIfR SIGN OFF DOC .01001 .012

0397 IP 01 24 .10 GRIT BLAST FUR IVCKEL .117 .003 .015 0
0010 E RPL-SB-L2 .34 SAMULAST LARGE PART - HOIST .31693 .133
0020 E RJP-PW-RI 1.00 REM RP1 PAPRRK SIGN OFF DOC .01001 .012

0400 LIP 01 24 .10 NICKEL. .149 .004 .019 24.0 0
0010 N .34 NICKEL PLT LARGE PART .41000 .172
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0410 IP Ol 24 .10 BAKE AFTER NICK. .065 .002 .008 8.0 0
0010 E ZPL-BK- .34 BAKE E)ID/LR6 SIZE PART .16175 .068
0020 E RJP-PW-RI 1.00 REM RP1 P*RR1( SIGN OFF DOC .01001 .012

0413 IP O1 24 .10 PREP FORN IOEL .095 .002 .012 0
0010 N .34 PREP FOR NICKEL LARGE PART .25000 .105
0020 E RJP-PW-Rl 1.00 RE 1 PRWK SIGN OFF OC .01001 .012

0417 IP 01 24 .10 GRIT BLAST FOR NICKEL .117 .003 .015 0
0010 E RL-SB-L2 .34 SAiBLAST LARGE PART - HOIST .31693 .133
0020 E RJP-PV-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0420 IP 01 24 .10 NICKEL .149 .004 .019 24.0 0
0010 N .34 NICKEL PLT LARGE PART .41000 .172
0020 E RJP-PWt-RI 1.00 REM fF1 P~ SIGN OFF DOC .01001 .012

0430 IP 01 24 .10 BAKE AFTER NI[la .065 .007 .008 8.0 0



NPORC6?657ARC013
LABOR STANDARD OERATION RESOJRCE STANDARD AND METHOD ANALYSIS 08/17/88 A-E046B-ffl1-DY-M45 PAGE 0001

69657A STRUT KC135 1i6 L/H RCC IWRC 4SI-56-3 038-9102 83086
TECH S S W F PF A R REV

J T K R A FA SUPPORT OCC DESCRIPTION > BASE PFD STD A
STEP D L K C DC ELEMENT FACT STORED S.FiE'ENTAL HOUS TIME HORS DLY PCT C

RC013 S E UP EA B J 88174 1.00 PERCENTENGR 81.9 OUTER CYLINDER 5.19 5.19
0001 UP 01 00 .00 PART NUMBER/NSN .000 .000 .000 0

0010 65-5763-17 1620009274739
0020 65-5763-18 1620009592078
0030 50-9712-32 1620007871750
0040 50-9712-31 1620007871749

0010 UP 00 00 .00 PART NO/NSN .000 .000 .000 0
0010 65-5763-17 1620009274739

0036 UP Ol 24 1.00 DEGREASE .150 .036 .187 4
0010 E RPL-DE-L1 1.00 DEGREASE LARGE PART OR BASKT .14095 .174
0020 E RJP-PW-RI 1.00 REM RL PAPRWRI( SIGN OFF DOC .01001 .012

0037 UP 01 24 .9 STRIP CAD .262 .060 .309 .5 6
0010 E ZCD-ST-MI 1.00 STRIP CAD ID/OD MED/LR6 PART .25260 .313
0020 E RJP-PW-R1 1.00 RE RL PAPRWRK SIGN OFF DOC .01001 .012

0038 UP 01 24 .05 STRIP RUST .262 .003 .016 .3 0
0010 E lCD-ST--M 1.00 STRIP RUST .25260 .313
0020 E RJP-P"RI 1.00 F8 RPL PAPRWRK SIGN OFF DOC .01001 .012

0080 UP 01 24 .30 STRIP COE LARGE PART I.D. .252 .018 .094 24.0 2
0010 E ZCR-ST-MI .50 STRIP CHROE ID MEDII.R6 PART .48467 .300
0020 E RJP-PW-R1 1.00 RM RPL PAPRWR SIGN OFF DOC .01001 .012

0090 UP 01 24 .30 STRIP CHROME LARGE PART I.D. .252 .018 .094 24.0 2
0010 E ZCR-ST-MI .50 STRIP DRO'E ID ?EDI/LR PART .48467 .300
0020 E RJP-PW-RI 1.00 REM RPL PAPRWR( SIGN OFF DOC .01001 .012

0100 UP 01 24 .80 GRIT BLAST CORROSION .117 .023 .117 2
0010 E RPL-SB-L2 .34 SANDBLAST LARGE PART - HOIST .31693 .133
0020 E RJP-PW-RI 1.00 REM RPL PAPRWR( SIGN OFF DOC .01001 .012

0110 UP 01 24 .70 GRIT BLAST CORROSION .117 .020 .102 2
0010 E RPL-SB-L2 .34 SDBLAST LARGE PART - HOIST .31693 .133
0020 E RJP-PW-RI 1.00 REM RPL PAPRWR( SIGN OFF DOC .01001 .012

0120 UP 01 24 .60 GRIT BLAST CORROSION .117 .017 .088 2
0010 E RPL-SB-L2 .34 SANDBLAST LARGE PART - HOIST .31693 .133
0020 E RJP-P-R1 1.00 REM RPL PAPRIK( SIGN OFF DOC .01001 .012

0290 UP 01 24 .75 BKE AFTER ETCH .171 .031 .160 8.0 3
0010 E ZPL-BK-M1 1.00 M( ME D/LR6 SIZE PART .16175 .200
0020 E RJP--P-R1 1.00 REM RPL PAPRRJK SIGN OFF DOC .01001 .012

0305 UP 01 24 .75 DEGREASE .150 .027 .140 3
0010 E PI.-DE-tI 1.00 MEASE LARGE PART OR BASKT .14095 .174
0020 E RJP- R1 1.00 EIM RP. PAPRWJ( SIGN OFF DOC .01001 .012

0310 UP 01 24 .90 SHOTPEEN LARGE PART/MASK .548 .119 .612 12
0010 E ZMA-C.-04 1.00 W V/LRS CYL TYPE PART .32667 .405
0020 E RPL-SP-Ml1 1.00 SHOT PEEN SLL/MED PART .16131 .200
0030 N ZUM-CL-02 1.00 LWM MEDIUM SIZE CYL PART .05067 .062
0040 E RJP-PW--R 1.00 EI RWL PAPRI0J SIGN OFF DOC .01001 .012

0313 UP 01 24 .39 GRIT BLAST FOR C.IRE .168 .015 .079 2
0010 E RPL-SB-L2 .50 SADBLAST LARGE PART - HOIST .31693 .1%
0020 E RJP-PW-R1 1.00 IM RPL PAPRRI SIGN OFF DOC .01001 .012

0315 UP 01 24 .38 PREP ROIE I.D. LARGE PART .475 .043 .224 4
0010 N .50 PREP CHROME I.D. .93000 .576
0020 E RJP-P-R1 1.00 1EO RPL PAPRWRK SIGN OFF DOC .01001 .012

0320 UP 01 24 .39 CHROM LARGE PART I.D. .325 .030 .153 30.0 3
0010 N .50 CHROME PLT LARGE PART .63000 .390
0020 E R.P-PWRl 1.00 REM RPL PAPR:RIK SIGN OFF DOC .01001 .012

0330 UP 01 24 .38 BWE *TER CHROME PLATE .090 .009 .043 8.0 1



LABOR STANDARD OPERATICN REQURCE STANIDAD AND METWIC: A?4LY3FS 071"06/S8 PPCE 0,^V
69354A STRUJT ASSY KC135 MLS- %C MNP*RC 31-03 03- 1 2:c.9

* R 7E."S S 'A FPF A/R REY
O SJ T K IR A FA SUPPORT 0CC <(------- - -DSCRIPTION -------------- BASEjr ~FD STD A

ST7P D L K C DC ELE4ENT FACT STORED SUPPLEMEFTAL HOURS TIE PZS BL't PCT C

V, c: S N UP EA B J 88134 .53 PERCENT ENGR 74.8 PLATE PIcwTC*N 4.26 2.47
00oo: UP 01 00 .58 PART NJM-P@R/NSN .000 .000 .000 C

.75 N ir"13-10 1620010184057

01j:5 UP 01 2 4 1.00 DEGREASE .150 .036 1087 4
.00 E RPL-BT-L1 1.00 DEORTASE LAR3E PWT CR BAST 105.7

.,20 E RJP-PW-R! 1.00 REM RPL PAL'R6RK SIGN ZFF DOIC .01001 .012
01140 UP 01 2 4 1^75 STRIP CAD .262 .060 .3w;9 .5 7

01 41 E ZCD-ST -N1~ 1.00 STRIP CAD ID/CD M /L1PART .2S 2 0
'00ERJP-Pi-RI 1.00 REM RFL .... R N i F ILI owlto', .01

0045 UP 01 24 .05 STRIP RUST #262 %03 .016 .3 0
001 EZCD-ST-0MI 1.00 STI RS 25260 .313.

'::.20 E RJP-PW-.RI 1.00 R rEM RP L PAPR'02N SIGN 0~ ~0C .0!001 0
070 C .IP 01. 24 CCJ STS! ?Ci LAROEZ PARIT 0,0. .070 V 1 .001 O 2. a 0

voi , E ZCR-ST-M2' .17 S7TRiP CHR0OME OD YIED/L; PARTOCC 6 E A PE RA T 'A-?S .33 .074
~02 E ~ PP~-1 100 REM RL FpApjRR(N !% F pDOf .^40 .:

UP0 4.05 STRIP CHR3- LA;!Ez PART Of,;. X00 .0rC1 .004 24.0 C

co 0 E ZCR-S T-M2 .17 STRIP Ccn%0iE 0'. MEO/LSS PAR70OOC 6 E fY'-7ATCNS Z3303 .074

R!- .100 RE F 'P~~SNO C.10 012 2,
00; !J Z2-1-M for STRIP CHROME Cr;1 E'I'T PA., 6" 70 .3003'Al

00 21 E RPW- 1 1.00 EMRPIL FPPRF. SIG4C- DOC .0100, .012

3Z ZR - T -.1 .17 ; F- Or'C~ -~~: G PTCZ6 7-- C'Er'A IN

- 01 24 * :Z r
00 E ZCR-ST-M2 .17 STRI:P CHRO.ME GD MED1/t35R RARTQCC 6 EA OPECRA'TIONS .35303 .074

0020 E IRF- 0V- - 1 100 PEN RPL" PAPRURK SP3 N 1-IGi 0001001 .012
01--: u? 01 24 .0 TIPCRTE AC A;T P,. 0' A 1 C05 '142

00:0~~-e E7 iC-T~ ':SR ~CEC ~hR AT0 A CFT;AT!N 3
002 0 E RJP-Plw-R1 1.00 REM RPL PARWRK SISN :JF DOC 0100 .0112

J-l~ 5 SANE AFT3R_ E7- .1: 106 e. I
0010v E ZP16-EK-Ml 1.00 BAKE MED/L.G S:Z7 FART .16175 .200

_;3 2?P4 1.00 REN _RPL ?A !:4 SIGN nnil .0941 .0122
2.U 4 .150 E :R E.AE 5. O .1. .094

0010 E RPL-DE-LX 1 .00 DEGREASE LARGE PART OR ?0ASK! .14095 .174

-D 30 UPrr 01 2-4 .0! SHOTPEEN LARGE PART/NASX .!44 .02 .009 0
0010 E ZMA-CL-04 .25 MASW V/LR CYL TYPE PART CC4 EA OPERATIONS .32667 .101
V.20 RPL-SP-MI -25 SHOT PEEN SMALL/MED PAJRT OCC 4 EA 2PERAIONS .16131 L)CO
0030 N ZUM-CL-C2. .2,5 UNMASK MEDIUM SIZE CYL PART OCC 4 EA 01P ERA T: C .S -05067 .0 15
t'i40 E R. P- -RI 1.00 RE! RPCl PAPr:.WRX SIGN OFF rGC -Ono!001-
02. ;P 0 1 24 .05 0T FE EB ~ PART/MASK .144 .002 .009 0

0010 E ZMA-CL-04 -25 MASK V RG CYL TYeE PART OCC 4 Sh OPE"\AT IONS .32667 io01
00%0 E RPL-SP-M1 .25 SHOT FEEN SMALLMELFPART C 4 EA '?9ATrCNS .161.31 .050
00310 N ZLJ-CL-02 .25 UNMASK MEDIUM SIZE -,- PAT.C4E cTATCS.56 1

0040 n-P-Pw-^%1 1.00 prEm RPL FVRWRK SIGm C", D-0 .000 012.
320 UP 01 24 .43 SHOTPENE- LARGE PART /MASK 1144 4015 .077

*C01 ZMA-C: -04 .25 MASK V/LRG'-^ CYL TYPE PART .GCC 4 EACFERAT IINS f32667 .101
^00 E RPL-co-'11 .25 SHO.T PEEN SMALL/MED. PART "10 4 EA rOPE-RATIOnNS l4613l 0150
0A30 Nj vtU-CL -C2 .:c jNMASK Mpm? M SIZEr rYL PAR 000 4 ':AI OPERTINS .9:061 01

1040 E RJF-2"W-Rl 1.00 REN RFIL PRR( ST13 CFF D01C .0,101 .012
C26C UP 01 24 .05 Sr0TPEEO LARGE PART/MASK .549 .007 .0341

00:0 E ZA-CL-04 1.-20 MASK Y/LR CYL TYPE PAVr .32667 .40F,



0020 E RFp-sP-,! 1.00 SHOT PEEN SMALL/MED PART .16131 .200
VC30 N ZL-CL-02 :. UN00 ASK ED'M SIZE CYL FRT 05067 .062
0040 E J--F-R1 1.00 EM RPL FAPRRK SI3. 07F 11C .01001 ,012

026, UP 01 24 .05 PREP CHR .E LA;E PART O.D. .720 .009 .015
000 N 1100 PREP FOR CHWi~E .71000 .20
0020 E RJP-PY-RI 1.00 REM RPL PAPRWRK SIGN OFF DCC .01001 .012

0267 UP 01 24 .05 KEP CHRV,-E LARGE r, RT O.. .720 .009 .045
Go0o N 1,o0 PRE FOR AWM3E 71000 .880
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0270 UF' 01 24 .05 C1,OCME PLATE LARE PART 0.0. .600 .007 .037 2-.0
0010 N 1.00 CHROME PLATE LARGE PART .59000 .731
0020 E RJP-FW-RI 1.00 REM RPL PAPR"ZRK SIGN OF,' DOC .0!001 .012

0275 UP 0l 24 .05 C0HR1E PLAT. LARGE r.RT 00,. .600 ,007 .037 24.,0
0010 N 1.00 CROME PLAT: LARGE PART .59000 .731
C020 E R P- P.1-R1 1.00 REM RPL PAPRURK SIGN O1

02SO UP 01 24 .C BIS'9E AFTER HROME PATE .171 .002 0il 8.0 0
0010 E ZP_-BK-M1 1,00 BAKE ME/LRG S:ZE PART .16175 .200
0020 E RJP--W-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

029F "P 01 24 .29 PRE? CHRC0[ LARGE PRT .D. .7,20, 0t0 .259 6
000 N 1,00 PREP FOR CA E .71000 .880
0020 E RJF-P-RI 1.00 SEA RPL PAPRURK S: N OFF DCC 10100i .012

,*,o: .21 CHRE PLTE LEGE PRT 0.D. .600 .030 .156 24.0
D010 N 1.00 C40ME P'.ATE LARf,E PART .5900 .731

c00ER.4P-PU-F1 1.00 REM R-L.PAPR. S13N OFF D, .102 .012
00 C 04. 24 i. CH R C PLATE WAE PVST GO2. .AGO .20 .114 21.1 2

0010 N 1. 00 CROME WATE LA3E PART ...00 ,731
00 E -2 -, 1.00 REM ............. 7,N F CC .01001 012

0320 UP f) 24 .14 CH1' E PLATE LAR3E -ART OD. .600 .020 .104 24.0 2
03,: ., 24...... ' '- "-5 . .... r ". .J-~-L 1.00 TW W7L PAF3UR 3!RN Wic 7-0 30.1

G342 2 01 24 T .. E _ LAFrOE PRT 0.. .60 .42 2 24,
00!0 ., 1HROME,' E LA;E PAUT .5703O 73"
OC Z E rP-RI 1.00 REM RPL PAPRWRK SIGN OFF M .01ol1 .12

0345F UP 01 24 .-9 SAKE AF"£R CHROME PLATE .171 .012 .062 8.0
0010 E ZFLU K-M 1.,0 3AK E MEiLG SIZE PAR .1 675 .20
0120 E . .JP-P..-R 1.0.0 7, RPL APIRVN 32:N F .- 11 .12

D4.0 UP 01 24 ,14 BAKE AFTER GRINI- .171 .006 .330 E.,
MP L--M, 100 AE ME/G S:ZE FP, -16175 .200

0020 E RJP-P-RI 1,00 R RPL PFAPRR S1" N C7 WC .00G,
."Az UP 0 i ., .,.EREASE 150 ,.016 ,'0a

010 E RPL-^E-L1 1.00 DEREASE LAR3'Z PART OR BASXT .140 95 174

0020 E RJP-FW-R! 1.00 REM RPL PAPR6RK SIGN OFF [CC .01001 .012
0454 UP 01 24 1.00 GRIT "L 3" PRIOR ' CADm2 .326 .07 405! W

0010 E S-," -L, 1.00 SANDBLAST LARGE PART - HOIST .31693 .3r.
0020 E R'P-P-Rl 1.00 REM RP_ PAPRVRK S!GN OFF WC0 .01001 .012

0455 UP 01 24 1.00 GRIT BLAST PRIOR TO CAD/IVD .326 .078 .405 10
0010 E RPL-3SS-L2 1.00 SANDPLAST LARGE PART - HOIST .31693 .392
0020 E RJP-FW-R1 1.00 REM RPL PAPRWRK SON OFF DOC .3100i .012

0-SO UP 01 A .75 CA. P "T .824 .188 .971 23
0010 E ZPL-OD-L1 1.00 CADMIUM PLATE LRG PART-HOIST .E1410 1.009

0020 E R1-0-F;-1 1.0 REM RPL PAPPARX SIGN OFF 0C ,001 .312
0470 UF' 01 24 .95 BAKE AFTZ. CAD PLATE .171 .09 .:02 U.:

0010 E ZP'L-?K-Ml 1.00 BAKE EDILRG SIZE PART .1617S .200
0020E JP-PI-R1 1.0 REM RFL PAFPRRK SIGN OFF 1C .,3,001 4,1.204, U l 4.oi FOA E ,N RS "JN( i E " .,7" .027 .138

0,81 lip 01 24 .95 CROA- .7-23
0.010 E ZfL-3-L .0 IRIDITE LARGE PART-HOIST .10705 i32

%0,20 £ R.IP-:V-R1 1.00 -Eo RZ'L PAPWRK SIGN Frc .01001 ,."12
0486 UP 01 24 .c5 I.'J.D. A .Li:As, ?LATE ,224 .010 .0!! i.:

3010 N 1.10 I.V.D. FIATE .81400 1.009

0020 E RjP-Pr-;1 1.00 REM RPL PAFRURK SIGN 7F LUC/ .01001 .012



0487 UP 01 24 .0! ALODINE 1.V.3. ALUM PLATE .425 ,005 .026 
0010 N 1.00 L TINE ,41!00 .514
o0O E R JF'-P-R1 :.,O L - 'AL RK S:GN OFF 1ncC. .01001 .0'20i0 U 0 0 ,01 ABR ST NIIRD H-STGA .O00 .OO0 ,OOr
0001  16 MAY 88

0010 KIN VINCENT, MANEL, 73952

TO T.NT:RROCATE LABG; STANDARDS, INPUT

RcC PRD NROP NR

2345678901234!1 ELSE PUT 1N END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 06/14/88 A-E046B-NIl-IY"45 PAGE 0001
69354A STRUT ASSY KC135 NLG RCC MNPRC 4S2-30-3 038-1912 82259

"?Em TECHS S W F PFA/R REV
SiO T K #R A FA SUPPORT OCC " .------------- DESCRIPTION- - . . .------ > BASE PFD STh A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C
---- -- ---------- -- ---------------------------------- ------------ -----------

.:503 S E UP EA B J 88154 .38 PERCENT ENGR 89.6 SHOT PEEN NUT KC-135 NLG .60 .23

0001 UP 01- 00 .00 PART NUMBER/NSN .000 .000 .000 0

0010 60-6681 N.S.L,
0020 60-6681-1 5310010206440

0030 60-6681-2 5310010206440

0045 UP 01 24 1.00 DEGREASE .097 .023 .120 20

0010 E RWB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASKET ,08709 .107

0020 E RJP-PU-Rl 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0050 UP 01 24 1,00 SHOTPEEN MED PART/MASK .391 .094 .486 80
000 E ZMA-CL-02 1.00 MASK 4ED CYLINDRICAL PART .17000 .210
'020 E RPL-SP-MI 1.00 SHOT PEEN SKALL/MED PART .16131 .200

0030 N ZUM-CL-02 1.00 UNMASK MEDIUM SIZE CYL PART .05067 .062
0040 E RJP-FV-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .o01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0

010 PRIOR HISTORY ON O0-ALC FORM 494
0020 SEP 84-DELETED SUB OPS 0052,0054,0056-0CC FACTOR

)021 UPDATE S REIVIEW - TIME WAS 0.12 HRS

0030 12MAR86 OCC FACTOR UPDATE/REVIEW (TIME WAS .00)

0900 D. PARKER TECHN MANEAA 73357

70 INThFcOGATE LABOR STANDARDS, INPUT

PCC PRO NROP NR

:234X67390123456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 06/14/88 A-E046B- l-DY-M45 PAGE 000:
j 69354A STRUT ASSY KC135 NLG RCC MNPRC 4S2-30-3 038-1912 82259

JW TECHSS UFPFA/RREV
SUB T K #R A FA SUPPORT OCC < -........----- DESCRIPTION ....- > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLIENTAL HOURS TIME HOURS DLY PCT
------------- -------- ------------ ----------------------------- ---------------- -----------------

IC504 S E UP EA B J 88134 .46 PERCENT ENGR 99.9 ACTUATOR DRACXET KC-135 .68 .31
0001 UP 01. 00 1.00 PART NUMBER/NSN .000 .000 .000 0

0010 5-r2349 1620003069935
0080 UP 01 24 1.00 STRIP ANODIZE NED PART .136 .033 .169 .5 25

0010 E ZCD-ST-SI 1.00 STRIP ANODIZE 112630 .156
0020 E RJP-PW-Rl 1.00 REM RPL PAPR$RK SIGN OFF DOC .01001 .012

0090 UP 01 24 .91 ANODIZE ME F&RT .460 .101 .520 .8 75
0010 E RWB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E ZPL-AN-M 1,.00 ANODIZE MEDIUM SIZE PART .36341 .450
0030 E RJP-PW-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 PRIOR HISTORY ON O0-ALC FORM 494

- 0020 SEP 84-OCC FACT UPDATE/REVIEW-TIME WAS 0.64 HRS
0030 12MAR86 0CC FACTOR UPDATE/REVIEW (TIME WAS .76)
0900 If- PARKER TECHN MANEAA 73357

TO INTERROGATE LABOR STANDARDS, INPUT

:~789i2456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 06/14/88 A-E046B-MMI-DY-M45 PAGE 0001
69334A STRUT ASSY KC135 NLI RCC XWPRC 4S2-30-3 038-1912 82259

ZP~n TECHSS W FPFA/R REV
SUB T K #R A FA SUPPORT OCC < ----- ------------- DESCRIPTION -------- > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS OLY PCT C

C!10 S E UP EA B J 88154 .63 PERCENT ENGR 99,9 OLEO CAM UP I LOWER .63 ,40
0001 JB 01 00 ,00 PART NUMBER/ NSN .000 .000 .000 0

0010 158662 1620007871753
0020 5-83012-1 1620005934049

0073 UP 01 24 1.00 DEGREASE .097 .023 .120 19
0010 E RWB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/3ASKET ,08709 .107
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0077 UP 01 24 1.00 GRIT BLAST .111 .027 .139 22

0010 E RPL-SB-M2 1,00 SANDBLAST MED PART WALK-IN B .10180 .126
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0080 UP 01 24 1.00 PHOSPHATE COAT MED PART .132 .032 .164 .3 26
0010 E RPL-PK-B1 1,00 PARKERIZE SMALL/MED PART .12217 .151
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0090 UP 01 24 1.00 BAKE PHOSPHATE NED PART .171 .041 .213 9.0 33

0010 E ZPL-BK-MI 1.00 BAKE HNE/LRG SIZE PART .16175 .200
0020 E RQP-F'W-R: 1.00 REM RPL PPRURK SIGN OFF DOC 101001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .COO .000 0
0010 PRIOR HISTORY ON O0-ALC FORM 494
0020 SEP 34-DELETED SUB Of 0040 - OCC FACTOR
0021 UPDATE I REVIEW - TIME WAS 0.19 HRS

0030 1 u CC FACTOR UFDATE'EVIE TiME WAS .0?)
0900 D. PARKER TECHN MANEAA 73357

70 INTERROGATE LAFCR STANDARDS, INPUT

RCC PRD NROP NR

:34567890123456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 06/14/88 A-EO46B-MI-5Y-M45 PAGE 0001
69354A STRUT ASSY KC135 NLG RCC MNPRC 4S2-30-3 038-1912 82259

TIr. C:SS FPFA/RREV
SUB T K IR A FA SUPPORT OCC < -. .---.------------ DESCRIPTION----------....> BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME NOURS DLY PCT C
- --------------- -- ------------------------- ----------------------------- ---------------------

RC512 S E UP EA B J 88161 .71 PERCENT ENGR 98.0 PLATE OUTER CYL KC135 NLG 1.93 1.37
0001 UP OL 00 .00 PART NUMBER/NSN ,000 .000 .000 0

0010 7327022-30 1620001954810
0060 UP 01 24 .71 STRIP ANODIZE LARGE PART .073 .012 .064 .5 3

0010 E ZCD-ST-Sl .50 STRIP ANODIZE .12630 .078
000 E R2P-PW-RI 1.00 REM RPL PAPRMRK SIGN OFF DOC .01001 .012

0064 UP 01 24 .59 STRIP ANODIZE LARGE PART .073 .010 .054 .5 3
0010 E ZCD-ST-S1 .50 STRIP ANODIZE .12630 .078
0020 E RJP-PW-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0170 UP 01 24 .94 DEGREASE .150 .034 .176 9
0010 E RPL-DE-LI 1,00 DEGREASE LARGE PART OR BASKT .14095 .174
0020 E RJP-PW-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0180 UP 01 24 .94 SHOTPEEN LARGE PART/MASK .193 .044 .225 12
0010 E ZMA-CL-04 .34 MASK V/LRG CYL TYPE PART .32667 .137
0020 E RPL-SP-MI .34 SHOT PEEN SMALL/MED PART .16131 .068
0030 N ZUM-CL-02 ,34 UNMASK MEDIMl SIZE CYL PART .05067 .021
0040 E RJP-PW-Rl 1,00 REM RPL PAPRURK SIGN OFF DO% .01001 .012

0183 UP 01 24 .76 SHOTPEEN LARGE PART/MASK .193 .0n .182 9
0010 E ZMA-CL-04 .34 MASK V/LRG CYL TYPE PART .32667 .137
M0020 RPL-SP-MI .34 SHOT PEEN SMALL/MED PART .16131 .068
0030 N ZUM-CL-02 .34 UNPASK MEDIUM SAZE CYL PART .05067 .021
3040 E RJP-PW-R1 1.00 REM RPL PAP.RK SIGN OFF DOC .01001 .02

0185 UP 01 24 .05 SHOTPEEN LARGE PART/MASK .193 .002 .02 1
0010 E ZMA-CL-04 .34 MASK V/LRG CYL TYPE PART .32667 .137
0020 E RPL-SP-M1 .34 SHOT PEEN SMALL/MED PART .16131 .068
0030 N ZUM-CL-02 .34 UNMASK MEDI l SIZE CYL PART .^3067 .021
0040 E RJP-PU-RI 1.00 REM RPL PAP W K SIGN OFF DOC .01001 .012

0190 UP 01 24 .59 CLEAN SHOT PEEN .115 .016 .084 4
0010 E RLG-CS-02 1.00 CLEAN ANY NONFERROUS PART .11535 .143

0200 UP 01 24 .29 POLISH STEER C3LLAR AREA .093 .006 ,C34 2
001.0 E RLG-RS-P5 1.00 POLISH PLATE SURF OUTER CYL .08737 .108
0020 E RJP-PW-Fl 1.00 SIGN OFF WORK CONTROL DOC .00601 .007

0210 UP 01 24 .21 POLISH TOC LUG AREA .093 .00 .024 1
0010 E RLG-RS-P5 1.00 POLISH PLATED SURF OUTER CYL .08737 .108
0020 E RJP-PW-Ft 1.00 SIGN OFF WORK CONTROL DOC .00601 .007

0230 UP 01 24 .88 ANODIZE LARGE PART .307 .065 .335 .8 17
0010 E RWB-CV-DI .50 VAPOR CL (DEBR)HOOK/DASKET .08709 .053
0020 E ZPL-AN-LI .'5 ANODIZE LAPSE SIZE PART .50714 .314
0030 E RJP-PW-RI 1.00 REM RPL PAPRUPK SIGN OFF DOC .01001 .012

0232 UP 01 24 .05 ANODIZE LARGE PART .307 .004 .019 .8 1
0010 E RWP-CV-D1 .50 VAPOR CL (BEGR)HOOK/BASKET .08709 .053
0020 E ZPL-AN-LI .50 ANODIZE LARG SIZE PART .50714 .314
0030 E RJP-PW-R1 1.00 REM RPL PAPRIIRK SIGN OFF DOC .01001 .012

0245 UP 01 24 .38 HARD ANODIZE LARGE PART 1.446 .132 .682 .8 35
0010 E R'J-CV-F1 1.00 VAPOR CL (DEGR)HCCVBASKET ,08709 .107
0020 2 RPL-AN-H4 1.00 HARD ANODIZ LARGE PART 1.34Mi 1.677
0030 E RJP-PW-RI 1.00 REM RPL PAPRMRK SIGN OFF DOC .01001 .012

v265 UP 01 24 .12 ALODINE LARGE PART .309 .009 .046 2
0010 E RPL-AL-L1 1,00 ALODINE LARSE PART - HOIST .29943 .371



0020 E R'-P -R1 1.00 REM RPL PAPRWRK SIGN OFF DOC ,0100! ,012. UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 PRIOR HISTORY ON O0-ALC FORM 494
0020 SEP 34-ADDED SUB OP 0055, OCC FACTOR UPDATE
0021 AND REVIEW - TIME WAS 3.00 HRS
0030 I2MAR86 OCC FACTOR UPDATE/REVIEW (TIME WAS 2.68)
0900 P. PARKER TECHN MANEAA 73357

'0 INTERROGATE LABOR STANERDS, INPUT

Wc PRD NROP NR

:234567890123456 ELSE PUT IN END



LABOR STANDARD OPE-ATION RESOURCE STANDARD AND METHOD ANALYSIS 06/14/88 A-E46B-MMI-DY-M45 PAGE 0001
69354A STRUT ASSY KCI33 NLG RCC MNPRC 4S2-30-3 038-1912 82239

Lr::, TECHSS W FPFA/R REY
SUB T K #R A FA SUPPORT OCC < -.....------- DESCRIPTION --.......---------- > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

"C517 S E UP EA B J 88159 .05 PERCENT ENGR 97.5 PLATE LOWER GEAR NUT KC135 N 1.64 .08
0001 UP 01. 00 .00 PART NUMBER/NSN ,000 .000 .000 0

0010 158665 5365007660478LE
0032 UP 01 24 1.00 DEGREASE .097 .023 .120 7

0010 E RWB-CV-DI 1,00 VAPOR CL (DEGR)HOO.KBASKET .08709 .107
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRX SISN OFF DOC ,01001 .012

0034 UP 01 24 .95 STRIP CAD 262 -060 .309 .5 19
0010 E ZCD-ST-MI 1.00 STRIP CAD ID/OD MED/LRG PART .25260 .313
0020 E RJP-PW-Rl 1.00 REM RPL PAPRWRK SIGN OFF DO0 .01001 .012

0036 UP 01 24 .05 STRIP RUST .262 .003 .016 .3 1
0010 E ZCD-ST-M1 1.00 STRIP RUST .25260 .313
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0038 UP 01 24 1.00 GRIT BLAST .111 .027 1139 8
0010 E RPL-SB-M2 1.00 SANDBLAST MED PART WALK-IN B .10180 .126
0020 E RjP-PW-RI 1.00 RD RPL PAPRWRK SIGN OFF DOC .01001 .012

0040 UP 01 24 .05 VAC CAD MED PART .080 .001 .005 1.0 0
0010 E ZPL-VC-SI 1,20 VC CAD PLATE SMALL PART OCC FOR MEi' SIZED PART .05856 .087

0020 E RJP-PW-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012
0050 UP 01 24 .90 CAD PLATE .620 .134 .693 42
* 0010 E ZPL-CD-M1 1,00 CA:NIUN FLATE MEDIUM 'ART .61058 .757

0020 E RJP-?W-P! 1,00 ;r ;?L A, IGN OF.F .01001 .01.
UP 01 24 ,9c BAkE AFTER CAD PLATE .17, .037 ,192 80 2

0010 E ZPL-BK-MI 1,00 BAKE ME/LRG SIZE PART * ,16175 .200
0020 E RJP-PW-RI 1-00 REM RPL PAPRWRK SIGN OFF DOC ,0100i .012

0070 UP 01 24 .95 CHROMATE CONVERSION(IRIDITE) .106 .024 .125 8
00:0 E Z'L-IR-M1 1.00 IRIDITE ?)EDIUM PART-HOIST .09635 .119

0020 E r'P-PW-Rl 1,00 RE R'L PAPRWRK SIGN OFF DOC .01001 .012
0083 UP 01 24 .05 I.V.D. ALUMINUM PLATE .450 .005 .028 1.0 2

0010 N 1.00 lV.D. PLATE .44000 .545

0020 E RJP-PW-R1 1,00 REM RFL PAPRWRK SIGN OFF DO0/ ,0l001 .012
0087 UP 21 24 .05 ALODINE I.V.D. ALUM PLATE .230 .003 .014 1

0010 N 1,00 ALODINE .22000 ,.72

0020 E RJP-PW-R! 1.00 REM RPL PAPRNRK SIGN OFF DOC/ .01001 .012
9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0

0010 PRIOR HISTORY ON 00-ALC FORM 494
0020 SEP 84-DELETED SUB OPS 0052,0054,0056-0CC FACTOR
0021 UPDATE I REVIEW - TIME WAS 0,12 HRS
0030 12MAR86 OCC FACTOR UPDATEIREVIEW (TIME WAS 00)
0900 D. PARKER TECHN MANEAA 73357

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRO NROP NR

S 7890123456 ELSE PUT IN END



LABOR STANDAR D OERATI. RESOURCE STAIARD AND METHOD A.ALYSIS 07/14188 A-E046B-.1-DY-M45 PAGE 0001
69354A STRUT ASSY KC135 NLG RC, MNFRC 4S2-30-3 038-1912 8259
ECH C 5 W FPFA/R REV

* E T K #R A FA SUPPORT OCC < DESCRIPTION ........ ------ BSE PFD STD A
ST Z? D L K C DC ELEMENT FACT STCRED SUPPLEME.AL HOURS TIME HOURS DLY PCT C

RC 3 S E UP EA B J 88160 2.00 PERCENT ENGR 97,5 PLATE TRUNNION PIN KC-135 N 1.69 3.38
0001 UP 01 00 .00 PART NUMBER/NSN .000 .000 .000 0

0010 6-68001 1620003069946
0020 6-68002 1620003067947
0030 M29421-01 1620010544789
0040 7729421-03 1620010544789

0022 UP 01 24 1.00 DEGREASE .097 .023 .120 7
0010 E -),-CV-D 1.00 VAPOR CL (R. .. EcO N ASKET .08709 .107
0020 E RJP-PW-RI 1,00 REA RPL PAPRWRK SIGN OFF DCC .01001 .012

0024 UP 01 24 .95 STRIP CAD .262 .060 .309 .5 18
0010 E ZCD-ST-M1 1,00 STRIP CAD ID/9D MED/LRG PART .25260 .313
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0026 UP 0! 24 .05 STRIP RUST .262 .003 .016 .3 1
0010 E ZCD-ST-MI !.00 STRIP RUST .25260 .313
0020 t RJP-PW-R" 1.00 EM RPL PAPRWRK SIGN OFF DOC .01001 .012

0023 UP 01 24 1.00 GRIT SLAST .111 .027 .139 8
0010 E RPL-SP-M2 1,00 SNDBLAST MED PART WALX-IN D .10180 .126
3020 E R,,-.W-Rl 1.00 REM RPL PAPRWRK SIGN OF.FDOr .01001 .012

003) JP 01 24 .95 CAD PLATE .620 .141 .7"1
0010 E ZPL-CD-M1 1.00 CAD.MIUM PLATE MEDIUM PART .6108 .757
0020 E RJP-F'W-RI 1,00 REM RPL F'APRWRK SIGN OFF !OC .01001 .012

040 UP 01 24 .95 2AKE A7FTER C' PLATE .171 ." ..G2 38.0 2
0 ,0L-- .00 . .ME . ./LRG SIZE PRT .16175 .200

0020 E P -.F-R, 1.00 EI I.R'°. PAF'FN, SIGN OFF JCC .100- ..2
0050 UP 01 24 'coo CHRcHTE UCNVERlION(IRIDiTE) .106 .026 .132 8

S0y) E ZPL-IR-Ml 1.00 IRIDITE 'ED'IUM PART-HOIST .09635 .9
0020 E RJP-FW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0063 UP 01 24 "4 L 5 .3n3 1.0
90"c N 1.00 I.J.D. PLATE .14000 .,545
0020 E PUrP-P-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

0067 UP 01 24 .05 ALGD:NE I.D, ALUM PLATE .230 .003 .014 1
3010 N 1.00 ALODINE,--200 .22
C020 E RJP- R- 1,00 REM RPL PAPRWRK S:GN OFF DOC/ 0/,00 .012

9000 UP 01 24 .01 LABOR STND HISTORY .000 .000 .000 0
0010 12MAR86 UPDATE WITHOUT CH4NGE (TIME WAS .38)
0D0 0. PARKER TECHN MANEAA 73157

TO !NTERRCGATE LABOR STANDARDS, INPUT

ROC PRO NRGP R

123417890123456 ELSE PUT IN END



* LABOR STANDARD OPERATION RESOURCE STANDARD AND NETNOi ANALYSIS 09/06/88 A-O46B-Ml-145 PAGE 0001
17143A STRUT 3-52 ILI RCC MNPRC 4S1-57-3 81195

'.. TECHSS V FP1VA/RREV
SUB T K R A FA SUPPORT OCC <-- -DESCRIPTION - ......- > BASE PFD STD A

STEP D L K C DC ELE ENT FACT STORED 92PLEMEAL HOURS TIME HOURS DLY PIT C

COol S E UP EA B J 88230 .83 PERCENT ENGR 83,8 OUTER Cl. .5211 3.09 2.56
0001 UP 01. 00 .00 PART NUMBERA/N .000 ,000 .000 0

0010 7027516-10 1620002421514
0527 UP 01 24 1.00 DEGREASE ,097 .023 .120 4

0010 E RtIB-CV-D1 1.00 VAPOR CL. (DEGR)HOOKIBASKET .08709 ,107
0020 E R.P-PWd-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0530 UP 01 24 1.00 SHOTPEEN NE PART / MASK .264 .063 .328 11
0010 E ZMA--02 .25 MASK MED CYLINDRICAL PART OCC. 4 EA OPERATIONS .17000 .052
0020 E RPL-SP-M1 1,00 SHOT PEEN SMALL/NED PART .16131 .200
0030 N ZUM-CL-02 1,00 UNMASK MEDIUM SIZE CYL PART ,05067 .062
0040 E RJP-PV-RI 1.00 REM RPI. PAPRRK SIGN OFF DOC .01001 .012

0540 UP 01 24 1.00 SHOTPEEN NED PART / MASK ,264 .063 .328 11
0010 E ZMA-CL-02 25 MASK MED CYLINDRICAL PART OCC. 4 EA OPERATIONS .17000 .052
0020 E RPL-S-MI 1.00 SHOT PEEN SMALL/NED PART .16131 .200
0030 N ZUM-CL-02 1,00 UNMASK MEDIUM SIZE CYL PART .05067 .062
0040 E RR-PlJ-R1 1,00 REM RPL PAPRVRK SIGN OFF DOC .01001 4012

0550 UP 01 24 1.00 SHOTPEEN NED PART / MSK .264 .063 .328 11
0010 E ZMA-CL-02 .25 MASK NED CYLINDRICAL PART 0CC, 4 EA OPERATIONS .17000 .052
0020 E PPL-SP-M1 1.00 SHOT PEEN SHALL/MED PART .16131 .200
0030 N ZUM-CL-02 1,00 UNMASK MEDIUM SIZE CYL PART .05067 .062
0040 E RJP-P9-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012
0 UP 01 24 1.00 SHOTPEE NED PART / MASK .264 .063 .328 11
0010 E ZMA-CL-02 .25 MASK NED CYLINDRICAL PART OCC. 4 EA OPERATIONS .17000 .052

0020 E RPL-SP-M1 1.00 SHOT PEEN SHALL/ED PART .16131 ,200
0030 N ZUN-CL-02 1,00 UNMASK MEDIUM SIZE CYL PART ,05067 .062
0040 E RJP-PU-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0565 UP 01 24 1.00 HOME I,D. .485 116 .602 19
0010 E RBV-SU-61 1,00 S/U FOR BENCH WOI GENERAL ,27525 .341
0020 N 1.00 HONE Is). ,20000 ,248

0030 E RJP-PV-R1 1,00 REM RPL PAPRURK SIGN OFF DOC ,01001 .012
0570 UP 01 24 .50 POLISH BEARING LANDS ,283 .034 .176 6

0010 E RL6-RS-P8 1.00 POLISH PLATED SURF OUTER CY1 .27306 .338
0020 E RJP-PV-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0580 UP 01 24 ,50 POLISH STEER BEARING LANDS ,283 034 176 6
0010 E RLG-RS-P8 1,00 POLISH PLATED SURF OUTER CYL .27306 .338
0020 E RJP-PV-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 ,012

0620 UP 01 24 1.00 ANODIZE ME PART 460 #111 ,571 .8 18

0010 E RVB-CV-D1 1.00 VAPOR CL (DEGR)IOOK/AS(ET ,08709 ,107
0020 E ZPL-AN-MI 1.0 ANODIZE MEDIUM SIZE PART 36341 ,450
0030 E RJP-PV-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0640 UP 01 24 1.00 ALODIE NED PART ,109 .026 .136 4
04O E RPL-AL-S1 1,00 ALODINE IST SMALL ALUM PART .09953 .123
0020 E RR-PV-RI 1,00 REM RPL PAPRIIRK SIGN OFF DOC .01001 .012

9000 UP 01 24 l01 LABOR STANDARD HISTORY .000 .000 000 0
0010 PRIOR HISTORY ON O0-ALC 494 FORM
020 25FEB83 NE CC. FACTOR STUDY UPDATE 1.51
0021 O1AUG84 REWRITE ST1 UW/EY OCC FACTOR(OLD STD) 2.00
0022 05DEC84 ADD UNMASK ELEM ZUJCPV1 <OL STD) 2.10
0023 23JUL85 NEW OCC FACTORS I RE'JIEU <OI1 STh> 2.16



0024 18 FEB 87 NEW 0CC FACTORS IREVIEW OLD STD 2,31
0900CLINTON BENTLEY TECH MMNE 3357

INTERROGATE LABOR STANDARDS, INPUT

CC PRO MRO MR

'34567890123456 ELSE PUT IN END



LABOR STANDARD OPERATIOK 'li STAND AND METHOD ANALYSIS 11/161( A-E046B-MlM1-DY-M45 PASE 0001
/ 1714n- STRUT B-52 I' RCC MNPRC 4SI-57-3"- 81195

ER- TECH SS W F PF A/R REV
S9B T K iR A FA SUPPORT OCC < DESCRIPTION . -- > BASE PFD STD A

EEED K C C E NT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

S E UP EA B J 88230 .92 PERCENT ENR 80. 0 INNER CYL. B5M 6.89 6.34
0001 UP 01 00 .0 PART NIJMBER/NSN .000 .000 .00 0

0910 15-4204 162M006525469
0020 5-85123-6 16200065588

3278 UP 01 24 1.00 DEGREASE .150 .036 .187 3
0010 E RPL-DE-L 1.00 DEGREASE LARGE PART OR BASKT .14095 .174
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0279 UP 01 24 .95 STRIP CAD .262 .060 .309 .5 4
0010 E ZCD-ST-MI 1. N STRIP CAD ID/GI MED/LR6 PART .25260 .313
0920 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .0!2

0252 UP 01 24 .05 STRIP RUST .262 ,.003 .016 .3 0
0I0 E ZCD-ST-MI 1.00 STRIP RUST .25260 .313
0020 E RJP-Plk-RI 1.00 REM RPL PAPRWd( SIGN OFF DOC .01091 .012

0285 UP 01 24 .34 STRIP CHROME LARGE PART O.D. .363 .030 .153 24.0 2
0010 E ZCR-ST-2 1.00 STRIP C.,ROME OD MED/LRS PART .35303 .437
0020 E RJP-PW-RI 1.00 REM RPt PAF%,' SIGN OFF DC .01001 .012

0.00 UP 01 24 ,25 STRIP CHROME LARGE PART O.D. .36Z .022 .113 24.0 2
H010 E ZCR-ST-M2 1.00 STRIP CHROME OD MED/L PART .35!33 .437
0020 E RJP-;W-RI 1.00 REM RL PAPRWRY SIGN OFF DOC .01I1 .012

0-:0 UP 01 24 .17 STRIP CHROME MED PART O.D. .0890 .003 .017 24.0 0
0010 E ZCR-ST-M2 .20 STRIP CHROME OD MEDiLR PARTOCC. 5 EA OPERATIONS .35303 .087
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

2 340 UP 01 24 .25 STRIP CHROME MED PART O.D. .080 .0m .025 24.0 0
0010 E ZC -ST-,2 .20 STRIP C-'RCME OD MED/LRE PARTOCC. 5 EA OPERATIONS .-35 .' 7

L E RJP-PW-RI 1.00 REM RFL PAP-,K SIGN OFF DOC .01001 .012
UP 01 24 .42 STRIP CHROME LARGE PART O.D. .363 . 37 .!E? 24.- 3

o010 E ZCR-ST-r2 1.00 STRIP CHROME OD MED/LRG PART 3536 .437
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

05520 UP 01 24 .46 BAKE AFTER ETCH .171 .019 .098 8.0 1
0010 E ZPL-8K-MI 1.00 BAKE MED/LRG SIZE PART .16175 .200
020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

J5f 0 UP 01 24 .50 DEGREASE .150 .018 .094 1
0010 E RPL-DE-L1 1.09 DEGREASE LARGE PART OR BWASC .14095 .174
0020 E R3P-;FW-RI 1.00 REM RPL PAPRWRK SIGN OFF DC .01001 .012

0560 UP 01 24 1.09 SHOTPEEN LARGE FART/MASi( .548 .132 .680 1a
0010 E Z.A-CL-04 1.00 MASK V/LRG CYL TYPE FART .32667 .405
0020 E RPL-SP-MI 1.00 SHOT PEEN SALLI/MED PART .16131 .200
0030 N ZUM-CL-02 1.00 LMASK MEDIUM SIZE CY. PART .05067 .062
0040 E RJP-FW-RI 1.09 REM RL PAPRWRK SIGN OFF DOC .01001 .012

570 UP 01 24 1.09 SHOTPE LARGE PART/MASK .548 .132 .680 10
0010 E ZMA-CL-04 1.00 MASK V/LRG CYL TYPE PART .32667 .405
0020 E RPL-SP--M 1.09 SHOT PEEN S91AL/MED PART .16131 .2m
i,0 N ZUM-CL-02 1.00 LHSK MEDIUM SIZE CY. PART .05067 .062
OW E R P-PW-RI 1.09 REM FPL PAPW SIGN OFF DOC .0!01 .012

0520 UP 0 1 24 1.09 SHOTPEEN LARGE FART/MA: .548 .132 .680 10
0019 E ZMA-CL-04 1.09 MASK V/LRG CYL TYPE PART .32667 .405
O2 E FL-SP-M1 1.09 SHOT PEEN SMLL/'mE PART .16131 .200
o" ' ZU,"N-CLq2 1.00 t*#MASK MEDIII SIZE CY. PART .05067 .062

N" E RJP-PW-RI 1.00 REM RPL PAPWRi SIGN OFF DOC .01091 .012
UP 01 24 .42 SHCTPEEN LARGE PWT/MASK .264 .027 .138 2

W 110 E ZMA-CL-44 .13 MASK V/LRG CYL TYPE PART PATED OMR 8 EA PE .32667 .052
420 E RFL-SP-M1 1.00 SHOT PEEN S&L/iMED PART .16131 .2

90F0 N ZLI-CL-02 1.09 U?#tASK MEDIIM SIZE CYL PACT .05067 .062



N4 E RJP-PW-R 1.00 REM RPL PAPfifK 5IbN Ur IM .Vlff .RA
"F0l UP 01 24 .25 ( , SHOTPEN LARGE PART/MASK -'-.264 .016 .082 1

N10 E - Zm -- p .13 rS V/Lro"OIL TYPE PART PRORATED OVER 8 EA OPER "'.32667 .052
9 E RPL-SP-.M 1.00 SHOT PEEN SWL/'ED PART .16131 .200

0030 N ZUM-CL-02 1.00 UASK MEDIUM SIZE CYL PART .05067 .062
0040 E RJP-PW-RI I.0 REM RPL PWWR K( SIGN OFF DOC .1001 .012

@ UP 24 .34 SHOTPEEN LARGE PART/MASK .264 .022 .111 2
W ifE ZMI-.-@4 .13 MASK V/LRG CYL TYPE PART PRORATED OVER 8EA OPER .32667 .052

0020 E RPL-SP-MI 1.00 SHOT PEEN S.ALL/MED PART .16131 .200
003 N ZLUM-L-02 1.00 UNMASK MEDIUM SIZE CYL PART .05067 .062
0040 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0620 UP 01 24 .25 SHOTPEEN LARGE PART/MASK .264 .016 .Oe2 1
0010 E ZMA-CL-04 .13 MASK ViLRG CYL TYPE PART PRORATED OVER 8EA OPER .32667 .052
0020 E RPL-SP-M1 1.00 SHOT PEEN SMALL/MED PART .16131 .200
0030 N ZLJP-CL-02 1.00 UNMIASK MDIUM1 SIZE CYL PART .05067 .062
0040 E RJP-PW-RI 1.00 REM RPL PAPRK SIGN OFF DOC .01001 .12

0630 UP 01 24 .09 SHOTPEEN LARGE PART/MASK .264 .006 .00 0
0010 E ZMA-CL-04 .13 MASK V/LRG CYL TYPE PART PRORATED OVER BEA OPERATIONS .32667 .052
0020 E RPL-SP-M1 1.00 SHOT PEEN MALL/MED PART .16131 .200
00350 N ZLi'-CL-02 1.00 UNMASK MEDIUI SIZE CYL. PART -FO67 .062
0040 E RJP-PW-RI 1.00 REM RL PAPRWK SIGN OFF DOC .01001 .012

06:5 UP 01 24 .25 PREP COME 1.D. LARGE PART .940 .F56 .291 4
0010 N 1.00 PREP CDO1RE 1.O. .93m 1.153
0020 E RJP-PFW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0640 UP 0l 24 .25 CROJE LARGE PART I.D. .640 .038 .198 30.0 3
0010 N i.00 CHOME PLATE LARGE PART .600 .781

0020 E RJP-PW-Rl 1.00 RE RPJL PAPRWRK- SIGN OFF DOC.... .09li0 .012
0650 U? 01 24 .25 BAkE AFTER MQME PLATE .171 .010 .053 8.0 1

0010 E ZPL-BK-M1 1.00 BAKE MED/LRG SIZE PART .16175 .20
0020 E RJP-PW-R1. 1.00 REM RPIL PP RWRK SIGN OFF DOC .01001 .012

0655 0] s: 24 .34 PREP CP.OME LARGE PART 0.D. .152 .012 .064 1
0 N .20 PRORATE PREP TI!E SEA OPER .71W .176
'20 E RJP-PW-Rl 1.00 REM RPA P4-RWRK SIGN OFF DOC .01001 .012

oo UP 01 24 .34 CHROME PLATE LARGE PART O.D. .128 .010 .054 24.0 1
0010 N .20 PRGRATE PERP TI E SEA OPER .59000 .!46
0020 E RJP-FW-Rl 1.00 REM RPt PAPRWF-K SIGN OFF DOC .01001 .012

0675 P 01 24 .25 PREP CHR LARGE PART O.D. .152 .009 .047 1
0010 N .20 PRORATE PREP OVER -EA OPER .71000 .176
0020 E RJP--PW-R 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0680 UP 01 24 .25 CHROM PLATE LARGE PART O.. .128 .008 .040 24.0 1
0010 N .20 PRORATE CHROME 5EA OPER .59m .146
0020 E RJP-PW-R1 1.00 REM RP PAPRWRK SIGN OFF DOC .01001 .012

0690 UP 01 24 .'4 rREP CHRJME LARGE PART O.D. .152 .012 .064 1
0010 N .20 PRORATE PREP OVER SEA OPF R .71000 .176
0020 E RJP-P*-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0700 UP 0I 24 .34 CDRMEE PLATE LARGE PART 0.D. .128 .010 .0K4 24.0 1
0010 N .20 FRORATE W OVER 9EA OPER .59000 .146
0020 E RJP-P-RI 1.00 REM RPL PAPRWR( SIGN OFF DC .01001 .012

0720 UP 01 24 .34 PREP CHROME LARGE PART O.D. .152 .012 .w I
0010 N .20 PRORATED PREP OVER EA OPER .71000 .176
0020 E RJP-PW-R1 1.00 REM RL PA~RiRI( SIGN OFF DOC .01001 .012

0740 UP I 24 .34 CHROME PLATE LARGE PART O.D. .128 .010 .054 24.0 1
0010 N .20 PRORATE CHROME OVER SEA OPER .59000 .146
0020 E RJP-P*-R1 1.00 REM RPL PRWK SIGN OFF DOC .01001 .012

0750 JP 0 1 24 .42 PREP CHIOE LARGE PART O.D. .152 .015 .079 1
0010 N .20 PRORATE PREP OVER SEA OPR .71000 .176

o 20 E RJP-PW-RI .I00 RE!M R P.4,RWRK SIGN OFF C .01001 .012
r P0 1 24 .42 D PLATE LARGE PART 0.0. .128 .013 .067 24.0 1
310 N .20 PRORATE CHROME OVER SEA 3PER .59000 .146

0020 E R.P-PW-RI 1.00 REM RPL PRWR SIGN GFF DOC .01001 .012



LIUP 01 24 .59 B84(E AFTER CHROIIE PLATE 0---,.171 .024 .126 8.9 2
".,.i, E ZPL-BK-M1 1.00 BAE NEDf ?IZE PART '.16175 .206

-. em E RJP-P*1 . 9 APL PAruWA SIGN OFF DOC '".011 .912
088wr UP 91 24 .59 BAKE ATER GRIND .171 .024 .126 8.0 2

0019 E ZPL-3K-Mr 1.00 BAKE 8ED/LG SIZE PART .16175 .200
20 E RJP-PW-R1 1.90 REM FfL PAPRWRK SIGN OFF DOC .91091 .012

UP 01 24 .59 DEGREASE .150 .021 .119 2
.o19 E RPL-DE-L1 1.00 DESEASE LARGE PART OR BASKT .14095 .174
0020 E RJP-PW-Ri 1.09 REM RPL PAPRiRK SIGN OFF DOC .91001 .012

0902 UP 01 24 .59 GRIT RAT PRIOR TO CAD/IVD .117 .017 .086
0010 E RPL-SB-L2 .34 SANDBLAST LARGE PART - HOIST PRORATED OVER 3EA OPER .31693 .133
0020 E RJP-PW-RI 1.00 RE. RP PARWRK SIGN OFF DOC .01001 .012

0905 UP 01 24 .67 GRIT BLAST PRIOR TO CAD/IVD .117 .019 .09
0010 E RPL-SB-L2 .34 SANDBLAST LARGE PART - HOIST PRlrATED OVER 3EA OPERATION .31693 .133
0020 E RJP-PW-RI 1.00 REM RL PAPRWRK SIGN OFF DC .100l .012

0907 UP 01 24 1.00 GRIT BLAST PRIOR TO CAD/IVD .117 .028 .146 2
0010 E RPL-SB-L2 .34 SA?,..AST LARGE PART - HOIST PRORATED OVER 3EA OPER .31693 .133
9920 E RJP-PW-RI 1.00 RER PL FAPRWRK SIGN OFF DOC .01001 .012

0910 UP 01 24 .95 CAD PLATE .8K4 .18B .971 14
0010 E ZPL-CD-LI 1.00 CAMILM PLATE LRG PART-HOIST .81410 1.009
0020 E RJP-PW-R1 1.00 REM Ri. PAPRWRK SIGN OFF DOC .01991 .012

0920 UP 01 24 .95 BAKE AftER CAD PLATE .171 .039 .202 38.0 3
0010 E ZPL-BK-MI 1.00 . MED/LRG SIZE PART .!6175 .200
002 0 E RJP-PW-RI 1.00 RD Rt. PAPRWRK SIGN OFF DOC .9!091 .012

0930 UP 01 24 .95 CHROMATE CONVERSION(IRIDITE) .117 .027 .138 2
0010 E ZPL-!R-LI 1.9 IRi:!TE LARGE PART-HOIST .10705 .132
0020 E RJP-FW-RI 1.00 R24 ;SF PAPFW'SIGN OFF DC .01001 .012

O937 UP 01 24 .K I.V.D. ALUMINUM PLATE .824 .010 .051 1.0 1
000 N 1.00 I.V.D. PLATE .81400 1.009
0020 E RJP-PW-RI 1.99 REO RFL PAPRWR SIGN OFF DCC/ .01001 .012

UP 01 24 .Fj ALODINE I.V.D. ALUM PLATE .425 .005 .226 0010 N 1.0.0 ALCNE .4150c .4

W 0 1 RFL-PW-RI 1. 2K F t PPFRWRY SIGN OFF DOC/ .0100i .012
9m UP 01 00 .01 LABOR STANDARD HISTORY .m00 .000 .00 0

0010 PRIO HISTORY ON O0-ALC 494 FORM
0020 258'0 NEW OCC.FACTOR STUDY UPDATE 15
0021 A0ILG84 -E&RITE STD W/NEW OCC FACTOR<OLD S'D> 3.67
0022 OJE4 ADD UNMASK ELEMENT ZUC P91 <OLD STD>4.89
023 23J.85 NEW 0CC FACTORS & REVIEW <OLD STD> 4.93
9924 18 FEB 87 NEW OCC FACTORS & REVIEW OLD STD 5.04
0025 2f10/87 CHANGED S/P ELIMENT EgUIP. CHANGE O/S5.74
0900 CLNTGN BENTLEY TECH MANEL 3357

70 INTERROGATE LABOR STANDARDS, INPUT

RCC PRD NROP NP

1234567890123456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 09/06/88 A-E046-MIl-lY-M45 PA E 0001
17143A STRUT 1-52 ?L RCC MIPRC 4S1-57-3 81195

PL TECHSS V FPFA/RREV
SUB T K IR A FA SUPPORT OCC - - - DESCRIPTION -- > BASE PFD ST) A

STEP D L K C DC ELEMENT FACT STORED SUPOLENENTAL HOURS TIME HOURS I.Y PCT C

RC004 S E UP EA B J 88230 1,63 PERCENT ENOR 94,9 STEERING BEARING 2521 2 EA .53 ,87
0001 UP 01 00 .00 PART NUMBER/NSN .000 .000 .000 0

0010 9-52299-505 1620009665426
0020 9-52532-501 1620009072897
0030 9-52299-505 1620009665426
0040 9-52532-501 1620009072897

0015 UP 01 24 1,00 STRIP CAD .136 .033 ,169 ,5 32
0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE SMALL PART 12630 .156
0020 E RJP-P -R 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0083 UP 01 24 1,00 DEGREASE ,097 .023 .120 22
0010 E RB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-PV-Ri 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0087 UP 01 24 1.00 GRIT BLAST .046 .011 .058 11
0010 E RWB-CB-B1 1,00 BLAST S PT OR BSKT V/SN PTS .03668 .045
0020 E RJP-PV-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0090 UP 01 24 .95 CAD PLATE .102 .023 .120 22
0010 E ZPL-CD-S1 1.00 CADMIUM PLATE SMALL PART .09212 .114
0020 E RJP-PW-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0120 UP 01 24 ,95 CHROMATE CONVERSION(IRIDITE) .033 .008 .040 7
0010 E ZPL-IR-S1 1,00 IRIDITE SMALL PART .02362 .029

* 0020 E RJP-Pkt-RI 1.00 REM RPL PAPRWRK SIGN OFF OC .01001 .012
UP 01 24 .05 IV.D, ALUMINUM PLATE ,230 .003 .014 1.0 3

0010 N 1,00 I.YD. PLATE .22000 .272
0020 E RJP-PJ-R1 1.00 REM RPL PAPRURK SIGN OFF DOC/ .01001 .012

0130 UP 01 24 $05 ALODINE I,,D. ALUM PLATE .230 .003 .014 3
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC/ ,01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 PRIOR HISTORY ON OO-ALC 494 FORM
0020 25FEB83 NEW OCC, FACTOR STUDY UPDATE
0021 01AU84 REWRITE STD V/NEW OCC FACTOR<OLD STD> .72
0022 05DEC84 CHG BLAST ELEMENT TO RWBCBB1 <OLD STD> .37
0023 23JUL85 NEW OCC FACTORS & REVIEW <OLD STD> .31
0024 18 FEB 87 NEW OCC FACTORS I REVIEW OLD STD .29
0900 CLINTON BENTLEY TECH MANEL 3357

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD NROP MR

1234567890123456 ELSE PUT IN END



'v
0

LABOR STANDARD OPERATION RESOURCE STANRD AND METhOD ANALYSIS 09/06/88 A-E046B-I1-DY-45 PAGE 0001
17143A STRUT 1-52 1.6 RCC HNPIR 4S1-57-3 81195

OPER TECHSS FPFA/RREV
SUB T K #R A FA SUPPORT OCC <--- -DESCRIPTION--.. -... > BASE PFD ST9 A

STEP D L K C PC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

RCO05 S E UP EA B J 88231 .96 PERCENT ENGR 95.7 LOWER TRIPOD LINK 852H .64 .61
0001 UP 01 00 t00 PART NUKBER/NSN .000 .000 .000 0

0010 25-4211 162000609986
0123 UP 01 24 1.00 DEGREASE .097 .023 .120 19

0010 E RW--CV-D1 1,00 VAPOR CL (DEGR)HOOK/BASKET *08709 .107
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0127 UP 01 24 ,95 STRIP CAD .136 .031 .161 .5 25
0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE SMALL PART ,12630 .156
0020 E RJP-PW-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0130 UP 01 24 .05 STRIP RUST .136 .002 .008 ,3 1
0010 E ZCD-ST-S1 1,00 STRIP RUST t12630 .156
0020 E RJP-PV-R1 1,00 REM RPL PAPRRK SIGN OFF DOC 001001 .012

0135 UP 01 24 1.00 GRIT BLAST .046 .011 .058 9
0010 E RUB-CB-B1 1,00 BLAST SM PT OR BSKT V/Sh PTS ,03668 .045

* 0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 ,012
40 UP 01 24 .95 CAD PLATE .102 ,023 .120 19
0010 E ZPL-CD-S1 1,00 CADMIUM PLATE SMALL PART ,09212 .114
0020 E RJP-PW-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0160 UP 01 24 .95 BAKE AFTER"CAD PLATE ,090 .021 ,107 38.0 17
0010 E ZPL-BK-SI 1,00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0200 UP 01 24 .95 CHROMATE CONIRSION(IRIDITE) .033 .006 .040 6
0010 E ZPL-IR-S1 1,00 IRIDITE SMALL PART ,02362 ,029
0020 E RJP-PW-RI 1.00 REM RPL. PAPRWRK SIGN OFF DOC ,01001 .012

0213 UP 01 24 .05 IViU. ALUMINUM PLATE .230 .003 .014 1.0 2
0010 N 1.00 IVl. PLATE .22000 ,272
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC/ ,01001 ,012

0217 UP 01 24 .05 ALODINE IV,11 ALUM PLATE .230 .00 .014 2
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PV-R1 100 REM RPL PAPRMRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 l01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 PRIOR HISTORY ON O0-ALC 494 FORN
0020 25FEB83 NEW OCC, FACTOR STUDY UPDATE .58
0021 01AUG84 REWRITE STU W/NEW OCC FMTORS<OLD STD) ,33
0022 05DEC84 CHO BLAST ELEM TO ZLGBC03 <OLD STO> 1,29
0023 23JJL85 NEW 0CC FACTORS I REVIEW <OLD STD> 1,27
0024 16SEPT86-DEL SUDOP 0055 WORK NOT DONE:OLD STU 1,47

* TERROGATE LABOR STANDARDS. INPU[T

R" vRD NROP MR
<---><----X --- >



1234567890123456 ELSE PUT IN END

SLABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 09/06/88 A-E046B-MMI-DY-K45 PAGE 0001
17143A STRUT 3-52 MI. RCC MNPRC 4S1-57-3 81195

OPER TECHSS WFPFA/RREV
SUB T K R A FA SUPPORT 0CC < -.. DESCRIPTION --- > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS OLY PCT C

RC006 S E UP EA B J 88231 1,00 PERCENT ENGR 95.7 OUTBOARD TRIPOD LINK B52M .64 .64
0001 UP 01 00 .00 PART NUMBER/NSN .000 .000 .000 0

0010 5-36035-3 1620006207642
0163 UP 01 24 1.00 DEGREASE .097 .023 .120 19

0010 E RUB-CV-D1 1.00 VAPOR CL (DEGR)HOOK/BASKET ,08709 ,107
0020 E RJP-PY-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0167 UP 01 24 .95 STRIP CAD .136 .031 .161 .5 25
0010 E ZCD-ST-S1 1,00 STRIP CAD PLATE SMA.L PART ,12630 .156
0020 E RJP-PHI 1,00 REM RPL PAPRWRIK SIGN OFF DOC .01001 .012

0170 UP 01 24 .05 STRIP RUST o136 ,002 .008 o3 1
0010 E ZCD-ST-Si 1,00 STRIP RUST .12630 .156
0020 E RJP-PY-RI 100 REM RPL PAPRWRK SIGN OFF DOC ,01001 .012

0175 UP 01 24 1.00 GRIT BLAST .046 ,011 .058 9
0010 E RUB-CB-B1 1.00 BLAST Sh PT OR BSKT V/SM PTS .03668 .045
0020 E RJP-PW-RI 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 ,012

0180 UP 01 24 .95 CAD PLATE .102 .023 .120 19
0010 E ZPL-CD-S1 1,00 CADMIUM PLATE SMALL PART ,09212 ,114
0020 E RJP-PV-R1 1,00 REM RPL PAPRiRK SIGN OFF DOC .01001 .012U 0 UP 01 24 .95 BAKE AFTER CAD PLATE .090 .021 .107 38.0 17
0010 E ZPL-BK-S1 1,00 BAKE SM PART 4HR/24HR BAKE .08088 .100
000 E RJP-P V-Ri 1,00 REM RPL PhPRWRK SIGN OFF DOC .01001 .012

0240 UP 01 24 .95 CHROMATE MNVERSION(IRIDITE) .033 ,008 ,040 6
0010 E ZPL-IR-51 1,00 IRIDITE SMALL PART .02362 .029
0020 E RJP-PY-R1 1.00 REM RPL PhPRURK SIGN OFF DOC .01001 ,012

0253 UP 01 24 .05 T.V.D. ALUMINUM PLATE .230 .003 ,014 1.0 2
0010 N 1.00 I.V.D. PLATE ,22000 .272
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

0257 UP 01 24 .05 ALODINE I,VD. ALUM PLATE .230 .003 .014 2
0010 N 1.00 ALODINE ,22000 ,272
0020 E RJP-PV-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 l01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 PRIOR HISTORY ON 00-AIC 494 FORM
0020 25FEB83 NEV OCC, FACTOR STUDY UPDATE .54
0021 01AUG84 REWRITE STD V/NEW OCC FACTORS<OLD STD) ,57
0022 05DEC84 CHG BLAST ELEN TO RWI9CBBI <OLD STD> .82
0023 23JUL85 NEW OCC FACTORS I REVIEW <OLD STD> .76
0024 O1APR86 DELETE SUB OP 0060 <OLD STD> .80

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRO NROP NR

d7890 123456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 09/06/86 A-E046B-MI-Y-K45 PAGE 0001
17143A STRUT 3-52 11.8 RCC MNPRC 4S1-57-3 81195

OPER TECHSS W FPFA/RREV
SUB T K #RA FA SUPPORT OCC <-DE-SCRIPTION --- ---- BASE PFD STD A

STEP 0 L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

RCO07 S E UP EA B J 88231 .92 PERCENT ENGR 96.4 INBOARD LINK B521 ,76 .70
0001 UP O 00 ,00 PART NUMBER/NSN .000 .000 .000 0

0010 5-35964-3 1620000922837
0075 UP 01 24 1.00 DEGREASE ,097 ,023 .120 16

0010 E RUB-CV-DZ 1.00 VAPOR CL (DE6R)HOOKASKET ,08709 ,107
0020 E RJP-P --Ri 1.00 REM RPL. PAPRVRX SIGN OFF DOC .01001 .012

0080 UP 01 24 o95 STRIP CAD .136 .031 ,161 .5 21
0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE gALL PART .12630 .156
0020 E RJP-PV-R1 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0090 UP 01 24 405 STRIP RUST .136 .002 .008 .3 1
0010 E ZCD-ST-S1 1.00 STRIP RUST .12630 ,156
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0130 UP 01 24 1,00 DEGREASE .097 ,023 .120 16
0010 E RIWB-CV-D1 1.00 VAPOR C. (DEGR)HOOI/ASKET .08709 .107
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0135 UP 01 24 1.00 GRIT BLAST .046 .011 .058 8
0010 E RVB-CB-BI 1,00 BLAST SM PT OR W5(T V/SN PTS ,03668 .045
0020 E RJP-PW-Ri 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

400 UP 01 24 ,95 CAD PLATE .102 .023 .120 16

* 0010 E ZPL-CD-S1 1.00 CADMIUM PLATE SMALL PART E09212 .114
0020 E RJP-PV-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0160 UP 01 24 .95 BAKE AFTER CAD PLATE .090 .021 .107 38.0 14
0010 E ZPL-BK-S1 1,00 BAKE SN PART 4HR/24, E 108088 .100
0020 E RJP-PY-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0200 UP 01 24 .95 CHROMATE CONVERSION(IRIDITE) .033 .008 .040 5
0010 E ZPL-IR-S1 1,00 IRIITE SMALL PART .02362 .029
0020 E RJP-PV-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0213 UP 01 24 .05 I.V.D. ALUMINUMN PLATE .230 .003 .014 1.0 2
0010 N 1.00 1.Y.D. PLATE .22000 .272
0020 E R.F-PW-R1 1.00 REM RPL PAPRURK SIGN OFF DOC/ .01001 .012

0217 UP 01 24 .05 ALODINE I,Y.D, ALUM PLATE .230 .003 .014 2
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PV-R1 1,00 REM RPL PAPRWKR SIGN OFF DOC/ ,01001 .012

9000 UP 01 24 ,01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 25FEB83 NEW OCC. FACTOR STUDY UPDATE<OLD STD> .56
0011 01AUG84 RWRITE STS W/EW OCC FACTORS<OLD STD) .55
0012 05BEC84 0G BLAST ELEM TO RWBB <OLD STD> ,76
0013 23JUt.5 NEW OCC FACTORS I REVIEW (OLD ST)> ,70
0014 OIAPT86 DELETE SUB OP 0055 <OLD STD> ,73
0015 19 FED 87 NEW CC FACTORS & REVIEW OLD STO .73
0900 CLINTON BENTLEY TECH MANEL 3357

*'TENOGATE LABOR STANDARDS. IIUT

mL,. rR0 NROP MR
(---X--X-->



1234567890123456 ELSE PUT IN END

SLABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 09/06/88 A-E46D-MI-DY-A45 PAM 0001
17143A STRUT 1-52 MLS RCC Nm 4S1-57-3 81195

OPER TECSS WFPF AAREY
SUD T K tR A FA SUPPORT OCC D.SCRIPTION-.............> BASE PFD STD A

STEP DL K C DCELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

RC008 S N U EA. J 88231 .63 PERCENT ENGR 61.9 STEERING PLATE ASSY B52N 13,96 8,79
0001 UP 01 00 .00 PART NUW NSM 1000 .000 .000 0

0010 5-68457-5 1620006052768
0070 UP 01 24 1,00 DEGREASE .271 065 .336 2

0010 E RVB-CV-Dl 3.00 VAPOR CL (DEGR)HOOK/PASKET 0M. 3 EA PARTS .08709 .323
0020 E RJP-PW-R1 1.00 RE RPt PAPRWRK SIGN OFF DOC .01001 .012

0080 UP 01 24 .95 STRIP CAD .767 .175 .904 .5 6
0010 E ZCD-ST-MI 3.00 STRIP CAD ID/OD EDARG PARTOCC. 3 EA PARTS .25260 .939
0020 E RJP-PV-Ri 1,00 REM RPL PAPRURK SIGN OF DOC .01001 ,012

0090 UP 01 24 ,05 STRIP RUST .767 .009 .048 .3 0
0010 E ZC-ST-Mi 3.00 OCC. 3 EA PARTS .25260 .939
0020 E RJP-PW-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .0100i ,012

0100 UP 01 24 .87 STRIP CHROME MED PART O.D. 1.069 .223 1.153 24.0 8
0010 E ZCR-ST-M2 3,00 STRIP CHROME OD NED/RG PART OCC. 3 EA PARTS .35303 1.313
0020 E RJP-PU-RI 1.00 REM RPI PAPRURK SIGN OFF DOC .01001 .012

0190 UP 01 24 .54 BAKE AFTER ETCH 495 .064 ,332 8.0 2
0010 E ZPL-BK-Ml 3.00 BAKE MED/LRG SIZE PART 0CC. 3 EA PARTS 4175 .601
0020 E RJP-PW-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

20 UP 01 24 .54 DEGREASE .271 .035 .182 1
0010 E RWB-CV-DI 3.00 VAPOR CL (OEGR)HOOK/DASKET OCC. 3 EA PARTS 08709 .323
0020 E RJP-PU-Ri 1.00 REM RPL PAPRURK SIGN OFF DOC ,01001 .012

0230 UP 01 24 .87 GRIT BLAST .315 .066 340 2
0010 E RPL-SB-M2 3.00 SANDBLAST MED PART WALK-IN B OCC. 3 EA PARTS .10180 .378
0020 E RJP-PW-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .01f

0235 UP 01 24 .87 PREP FOR CHROME NED PART 0.0 2.140 .447 2.309 17
0010 N 3.00 0CC. 3 EA PARTS .71000 2.641
0020 E RIP-PW-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0240 UP 01 24 .87 CHROME PLATE ME PART O.D, 1,780 .372 1,920 24.0 14
0010 N 3.00 0CC. 3 EA PARTS .59000 2o194
0020 E RJP-PV-RI 1.00 REM RP1 PAPRWRK SIGN OFF DC .01001 .012

0250 UP 01 24 .87 BAKE AFTER CHROME PLATE .495 .103 .534 8.0 4
0010 E ZPL-BK-M1 3.00 BAKE MED/.RG SIZE PART OCC, 3 EA PARTS .16175 .601
0020 E RJP-PV-RI 1.00 REM RPL PAPfift SIGN OFF DOC .01001 .012

O UP 01 24 1.00 GRIT BLAST ,315 .076 .391 3
0010 E RL-Sl-M2 3.00 SADLAST NE PART VALK-IN B 0CC. 3 LA PARTS .10180 .378
0020 E RJP-PV-Ri 1,00 REM RPL PAPRUIR SIGN OFF DOC .01001 ,012

0260 UP 01 24 .95 CAD PLATE 1,841 ,420 2,170 16
0010 E ZPL-CD-MI 3.00 CAPIKUM PLATE MEDIUM PART GCC. 3 EA PARTS .61058 2.271
0020 E RJP-PU-R1 1.00 REM !PL PAPRWU( SIGN OFF DOC .01001 ,012

O UP 01 24 .95 BAKE AFTER CAD PLATE .495 .113 .583 38.0 4
0010 E ZPL-BK-M1 3.00 BAKE MED/IRG SIZE PART OCC. 3 EA PARTS .16175 .601
0020 E RIP-PU-Ri 1.00 RD RPL PAPR( SIGN OFF DC .01001 ,012

0302 UP 01 24 .95 .271 ,062 ,320 2
0010 E RUB-CV-D1 3,00 VAPOR CL (DEGR)HOOK/BAS(ET OCC, 3 EA PARTS .08709 .323
0020 E RIP-PU-Ri 1.00 REM RL PAPRURK SIGN OFF DOC .01001 ,012

'3 UP 01 24 .05 I.V.D. ALUMINUM PLATE 1.330 .016 .082 1,0 1

0010 N 3*00 0CC. 3 EA PARTS .44000 1.636
0020 E RIlP-P-Ri 1,00 RE RPL PAPRWRK SIGN OFF DO/ .01001 .012



-I1

0305 UP Ol 00 o54 BRUSH PLATN ID, ,568 .000 ,307 2

0010 E RL6-RS-B2 3.00 BRUSH PLATE ID OF CYLINDER OCC, 3 EA PARTS 118615 .558

0020 E RJP--R 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .010

UP 01 24 o54 BAKE AFTER NICKEL .495 .064 .332 38.0 2

0010 E ZPL-DK-Il 3,00 IME NED/LRG SIZE PART OCC. 3 EA PARTS ,16175 ,601

0020 E RJP-PV-RI 1,00 AS RPL PAPRWRK SIGN OFF DOC .01001 ,012

0320 UP 01 24 1.00 DRY FILM LUBE NED PART .816 .196 1.013 2.0 7

0010 N 3.00 OCC. 3 EA PARTS .27233 1,013

0290
0340 UP 01 24 1.00 BAKE ANY 1 HR BAKE .252 .061 .313 2.0 2

0010 E ZPL-BK-S1 3.00 BAKE SH PART 4HR24HR BAKE OCC. 3 EA PARTS .08088 .300

0020 E ,J-P-RI 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 ,012

0360 UP 01 24 .95 CHROMATE CONERSION(IRIDITE) ,299 .068 .352 3

0010 E ZPL-IR-M1 3.00 IRIDITE MEDIUM PART-HOIST OCC. 3 EA PARTS .09635 .358

0020 E RJP-PU-RI 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 ,012

0370 UP 01 24 .05 ALODINE IV.D. ALUM PLATE .670 ,008 .042 0

0010 N 3,00 OCC, 3 EA PARTS .22000 ,818

0020 E RJP-PW-R1 1,00 REM RPL PAPRURK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 ,000 0

0010 PRIOR HISTORY ON 00-ALC 494 FORM
0020 25FEB83 NEW OCCFACTOR STUDY UPDATE 10,69

0021 01AUG84 REWRITE 11 W/NEW OCC FACTOR<OLD STD>10.68

0022 08AUG84 ADD SUB O/P 305 1 310 OCC EST<OLD STD>7.49
0023 05DEC84 CHO BLAST ELEMENT TO ZL6BCO3<OLD STD>7.89
0024 23JUL85 NEW OCC FACTORS I REVIEW <OLD STD> 7.81
0025 01APR86 DELETE SUB OP 0092 (OLD STD> 8,23
0026 23 FEB 87 NEW OCC FACTOR I REVIEW OLD STD 8.20

0027 31 MARCH 87 ADDED SUBOP 0255 <OLD STD 12.54>
0900 KERRY COOP HANEL TECHN 73357

TO INTERROGATE LABOR STANDARDS, INPUT

RCC PRD NROP MR
<---X-XI>
1234567890123456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 09/06/88 A-E0468-NNI-DY-945 PAGE 000117143A STRUT B-52 HI.8 RCC XNPRC 4SI-57-3 811?3

MR TECHSS VFPFA/RREY
SUB T K #R A FA SUPPORT OCC < -------- - DESCRIPTION -------------- > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

C009 S E UP EA B J 88232 1.75 PERCENT ENGR 97.5 TORQUE ARM 2 EA 1.68 2,94
0001 UP 01 00 ,00 PART NUMBER/NSN .000 .000 .000 0

0010 1-80721-1 1620003170530
0065 UP 01 24 1.00 DEGREASE ,097 .023 .120 7

0010 E RWI-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-P -RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 ,012

0090 UP 01 24 .95 STRIP CAD .262 .060 .309 .5 18
0010 E ZCD-ST-MI 1,00 STRIP CAD ID/OD NED/,.RG PART .25260 .313
0020 E RJP-PV-RI 1,00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0093 UP 01 24 ,05 STRIP RUST s262 ,003 .016 ,3 1
0010 E ZCD-ST-M1 1.00 STRIP RUST .25260 .313
0020 E RJP-PM.-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC ,01001 .012

0095 UP 01 24 1,00 GRIT BLAST ,111 .027 .139 8
0010 E RPL-SB-M2 1,00 SANDBLAST MED PART VALK-IN B ,10180 .126
0020 E RJP-PV-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0100 UP 01 24 .95 CAD PLATE .620 .141 ,731 43
0010 E ZPL-CD-MI 1.00 CADMIUM PLATE MEDIUM PART .61058 .757
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC ,01001 ,012

UP 01 24 ,95 BAKE AFTER CAD PLATE .171 .039 .202 38.0 12
0010 E ZPL-BK-MI 1.00 BAKE ED/LR SIZE PART ,16175 .200
0020 E RJP-PV-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0140 UP 01 24 .95 CHROMATE CONVERSION(IRIDITE) .106 .024 .125 7
0010 E ZPL-rR-MI 1,00 IRIDITE MEDIUM PART-HOIST .09635 .119
0020 E RJP-PY-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC ,01001 .012

0160 UP 01 24 .05 I.V.D. ALUMINUM PLATE .450 .005 .028 1.0 2
0010 N 1,00 I.V.D. PLATE .44000 .545
0020 E RJP-PIRI 1.00 REM RPL PAPRWI( SIGN OFF DOC/ .01001 .012

0170 UP 01 24 ,05 ALODINE I,V.D, ALUM PLATE .230 ,003 .014 1
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-PY-RI 1.00 REM RPL PAPRVRK SIGN OFF DOC/ ,01001 .012

900 UP 01 24 .01 LABOR STANDARD HISTORY ,000 ,000 .000 0
0010 PRIOR HISTORY ON O0-ALC 494 FORM
0020 25FEB83 NEU 0CC. FACTOR STUDY UPDATE .86
0021 01AU684 REWRITE STD W/NEW OCC FACTORS<OLD STD) ,74
0022 05DEC84 DIG BLAST TO RUBCB92 <OLD STD> 2,05
0023 23JUL85 NEW OC FACTORS I REVIEW <OLD STD> 2,02
0024 OAPR96 DELETE SUB OP 0085 <OLD STD> 2,58
0025 19 FED 87 NEW OCC FACTORS I REVIEW OLD STD 2,56
0900 CLINTON BENTLEY TECH MANE]. 3357

ro IlNTEOGATE LABOR STANDARDS, INPUT

L,..,-,,o7890123456 ELSE PUT IN END



LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 09/06/88 A-E0461-91I-DY-N45 PAGE 0001
17143A STRUT 3-52 1.S RCC NNPRC 4S1-57-3 81195

1. rECH SS F PF A/R REV
SUB T K tR A FA SUPPORT OCC <----DESCRIPTION ------------ > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TINE HOURS DLY PCT C

:010 S E UP EA I J 88232 .42 PERCENT ENGR 86.8 CENTERING CAM 8521 1.53 .64
0001 UP 01 00 .00 PART NUIBER/NSN .000 .000 .000 0

0010 25-4214-501 1620007330993
0070 UP 01 24 1.00 DEGREASE .097 .023 .120 8

0010 E RUB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E R.JP-PV-R 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0080 UP 01 24 1.00 STRIP SILVER .252 .061 .313 24.0 20
0010 E ZCR-ST-S1 1.00 STRIP SILVER .24234 .300
0020 E RJP-P--R1 1.00 REM RPL. PAPRIIRK SIGN OFF DOC .01001 .012

0132 UP 01 24 1.00 DEGREASE .097 .023 .120 8
0010 E RWB-CV-DI 1.00 VAPOR CL (DEGR)HOOK/BASKET .08709 .107
0020 E RJP-PU-R1 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0134 UP 01 00 1.00 PREP FOR SILVER PLATE ,177 .000 .177 12
0010 N 1.00 PREP SILVER .16700 .167
0020 E RJP-PU-RI 1.00 REM RPL PAPRRK SIGN OFF DOC .01001 .010

0136 UP 01 24 1.00 GRIT DLAST .046 .011 .058 4
0010 E RWB-CB-BI 1.00 BLAST SH PT OR BSKT V/SN PTS .03668 .045
0020 E RJP-PW-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0140 UP 01 24 1.00 SILVER PLATE SMALL PART .239 .057 .297 24.0 19. 0010 E ZPL-SL-S1 1.00 SILVER PL 1ST SH OR NED PART .22924 .284
0020 E RJP-PV-RI 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

UP 01 24 1.00 BAKE AFTER SILVER .090 .022 .113 8.0 7
0010 E ZPL-BX-S1 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RJP-PI-R1 1.00 REM RPL PAPRURK SIGN OFF DOC 001001 .012

015 UP 01 24 1.00 GRIT BLAST .046 .011 .058 4
0010 E RWB-CB-81 1.00 BLAST SN PT OR BSKT V/SN PTS .03668 .045
0020 E RJP-PW-R1 1.00 REM RPL PAPRVRK SIGN OFF DOC .01001 .012

0160 UP 01 24 1.00 PHOSPHATE COAT SMALL PART .132 .032 .164 .3 11
0010 E RPL-PK-B1 1,00 PARKERIZE SMALL/NED PART *12217 .151
0020 E RJP-PW-R1 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0180 UP 01 24 1.00 BAKE AFTER PHOSPHATE SN PART .090 .022 .113 9.0 7
0010 E ZPL-BK-SI 1.00 BAKE SH PART 4HR/24HR ?KE .08088 .100
0020 E RJP-PV-Ri 1,00 REM RPL PAPRRK SIGN OFF DOC .01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 PRIOR HISTORY ON 00-ALC 494 FORN
0020 25FEB83 NEV OCC.FACTOR STUDY UPDATE 1.76
0030 14OCT83 UPGRADE TO'E' STANDARD <OLD STD> 1.09
0031 01AUG84 REWRITE STD U/NEW OCC FACTORS<OLD STD)1.20
0032 05DEC84 CHG BLAST ELEN TO RWBCBB1 <OLD STD> 2.07
0033 23JUL85 NEW OCC FACTORS i REVIEW <OLD STD> 1.86
0034 27 FED 87 REV OCC FACTORS & REVIEW OLD STD 1.78
0035 12 MAY 87 DELETED SUB 0200 1 CHANGED SUB 0160
0036 FROM CAD PLT TO PHOSPHATE COAT (OLD STD 4.23>
0900 KERRY COOP TECH HNEL 3357

0 .,iERROGATE LABOR STANDARDS. INPUT



RCC PRD NROP MR

W '890123456 ELSE PUT IN END

LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 09/06/88 A-E0468-MM1-DY-N45 PAGE 0001
17143A STRUT B-52 ML. RCC mNPRC 4S1-57-3 81195

IPER TECHSS 9 FPFA/RREY
SUB T K #R A FA SUPPORT OCC <- DESCRIPTION - ------- -> BASE PFD STB A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS BLY PCT C

C013 S E UP EA B J 88235 2,0 PERCENT ENGR 95,7 TRUNNION CAP B85 2 EA ,64 1.28
0001 UP 01 00 ,00 PART NUMBER/NSN .000 ,000 4000 0

0010 9-52976 1620003270505
0020 9-52977 1620003270506

0023 UP 01 24 1400 DEGREASE .097 ,023 .120 19
0010 E RWB-CV-D1 1.00 VYAR CL (DEGR)HOOK/ASKET ,08709 .107
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 ,012

0025 UP 01 24 .95 STRIP CAD ,136 .031 ,161 .5 25
0010 E ZCD-ST-S1 1.00 STRIP CAD PLATE SMALL PART ,12630 .156
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0027 UP 01 24 .05 STRIP RUST .136 ,002 .008 .3 1
0010 E ZCD-ST-SI 1.00 STRIP RUST .12630 0156
0020 E RJP-PV-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 4012

0030 UP 01 24 1600 6RIT BLAST .046 .011 .058 9
0010 E RWB-CB-DI 1.00 BLAST SM PT OR BSKT V/SM PTS .03668 .045
0020 E RJP-PU-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012' UP 01 24 .95 CAD PLATE o102 .023 .120 19
0010 E ZPL-CD-S1 1.00 CADPMNl PLATE SMALL PART .09212 .114
0020 E RJP-N-R1 1.00 REM RPI. PAPRWRK SIGN OFF DOC .01001 .012

0u43 UP 01 24 .95 BAKE AFTER CAD PLATE .090 .021 .107 38.0 17
0010 E ZPL-BK-S1 1.00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RJP-PV-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0045 UP 01 24 .95 CHROMATE CONVERSION(IRIDITE) ,033 .008 .040 6
0010 E ZPL-IR-S1 1.00 IRIDITE SMALL PART ,02362 .029
0020 E RJP-PW-R1 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0048 UP 01 24 05 I,VD, ALUMINUM PLATE ,230 .003 .014 1.0 2
0010 N 1.00 I,V,D. PLATE ,22000 .272
0020 E RJP-PW-R1 1.00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

0049 UP 01 24 ,05 ALODINE I.V.D, ALUM PLATE .230 .003 .014 2
0010 N 1.00 ALODINE ,22000 .272
0020 E RJP-PV-RI 1.00 REM RPL PAPRIRK SIGN OFF DOC/ ,01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY ,000 .000 .000 0
0010 PRIOR HISTORY ON O0-ALC 494 FORK
0020 25FEB3 UPDATE OPERATION LINE 2YR REVIEW .00
0021 01AUG84 REWRITE STO W/NEV OCC FACTORS<OLD STD) .00
0022 05DEC84 CHO BLAST ELEM TO RUICBBI <OLD STD> .07
0023 23MUL85 NEW OCC FACTORS S REVIEW <OLD STD> ,06
0024 04AUJ6N NEW OCC FACTOR STUDY <OLD STD> .24
0025 19 FEB 87 NEW OCC FACTORS S REVIEW OLD STD .80
0900 CLINTON BENTLEY TECH MANEL 3357

"RROGTE LABOR STANDARDS, INPUT

RCC PRD NROP R



.. . . X ---

: 90123456 ELSE PUT IN END

LABOR STANDARD OPERATION RESOURCE STANDARD AND METHOD ANALYSIS 09/06/88 A-E046B-MI-DY-H45 PAGE 0001
17143A STRUT B-52 MIG RCC MNPRC 4S1-57-3 81195

'ER TECHS S W FPF A/R REY
Su T K #R A FA SUPPORT OCC < ---------- DESCRIPTION-- -- > BASE PFD STD A

STEP D L K C DC ELEMENT FACT STORED SUPPLEMENTAL HOURS TIME HOURS DLY PCT C

:014 S E UP EA B J 88235 .54 PERCENT ENGR 94,9 PISTON HEAD NUT, B52N .68 .36
0001 UP 01 00 l00 PART IJMBER/NSN .000 .000 .000 0

0010 3-80736-3 5310006035970LE
0029 UP 01 24 1.00 DEGREASE .097 .023 .120 18

0010 E RWB-CV-Dt 1,00 VAPOR CL (DEGR)HOOK/DASKET .08709 .107
0020 E RJP-PW-Ri 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0030 UP 01 24 .95 STRIP CAD .136 .031 .161 .5 24
0010 E ZCD-ST-S1 1,00 STRIP CAD PLATE SMALL PAT .12630 .156
0020 E RJP-PW-Rt 1,00 REM RPL PAPRWRK SIGN OFF DOC .01001 4012

0035 UP 01 24 .05 STRIP RUST .136 .002 .008 .3 1
0010 E ZCD-ST-S1 1.00 STRIP RUST .12630 .156
0020 E RJP-PU-RI 1,00 REM RPL. PAPRWRK SIGN OFF DOC .01001 .012

0060 UP 01 24 .23 SHOTPEEN SN STEEL PART/MASK .278 .015 .079 12
0010 E ZMA-CP-S2 1.00 MASK SMALL COMPONENT PART .08183 .101
0020 E RPL-SP-Mt 1.00 SHOT PEEN SMALL/MED PART .16131 .200
0030 N ZU-CL-02 .50 UNMASK MEDIUM SIZE CYL PART OCC 50% FOF SMALL PART .05067 .031
0040 E RJP-Pd-Rl 1.00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

UP 01 24 1.00 GRIT BLAST .046 .011 .058 8
0010 E RUB-CB-BI 1.00 BLAST SK PT OR BSKT V/SN PTS 103668 .045
)020 E RJP-PW-Rt 1,00 REM RPL PAPRURK SIGN OFF DOC .01001 .012

0070 UP 01 24 .95 CAD PLATE .102 .023 .120 18
0010 E ZPL-CD-Sl 1.00 CADMIUM PLATE SMALL PART .09212 .114
0020 E RJP-PW-R1 1.00 REM RPL PAPRWIRK SIGN OFF DOC .01001 .012

0080 UP 01 24 095 BAKE AFTER CAD PLATE .090 .021 .107 38.0 16
0010 E ZPL-BK-S1 1,00 BAKE SM PART 4HR/24HR BAKE .08088 .100
0020 E RJP-PW-RI 1.00 REM RPL PAPRWRK SIGN OFF DOC .01001 .012

0093 UP 01 24 .05 I.V.D, ALUMINUM PLATE .230 .003 .014 1.0 2
0010 N 1.00 IVD. PLATE ,22000 ,272
0020 E RJP-PW-Rl 1,00 REM RPL PAPRURK SIGN OFF DOC/ .01001 .012

0097 UP 01 24 .05 ALODINE I.Y.D. ALUM PLATE .230 .003 .014 2
0010 N 1.00 ALODINE .22000 .272
0020 E RJP-P-Ri 1,00 REM RPL PAPRWRK SIGN OFF DOC/ .01001 .012

9000 UP 01 24 .01 LABOR STANDARD HISTORY .000 .000 .000 0
0010 PRIOR HISTORY ON O-ALC 494 FORM
0020 25FEB83 NEW OCC. STUDY UPDATE .36
0021 OIAUG84 REWRITE STD W/NEW OCC FACTORS<OLD STD> .20
0022 05DEC84 ADD UNMASK I CH6 BLAST CLEAN <OLD ST]> .28
0023 23JU1L85 NEW OCC FACTORS I REVIEW <OLD STD> .25

0 INTERROGATE LABOR STANDARDS, INPUT

&RD OP NR

24,../89123456 ELSE PUT IN END
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a/ 3/a 
PACE.

RCC EARNED HOU'RS FOR MNPRC...OCT 88 THRU J;8

PRO RCC cc CIN X

NO X NOUN DPEH OPEH % EARNED HR

1 17143A 1620001398474 B521-AFT 1229.10 0.0400 0.0400

2 16837A 1120001099287 STRUTF4C 1093.68 0.03S6 4.07S6

3 47142A 1620001398473 BS2M-FUD 1002.43 0.0326 0.102

4 16836A 1620001099286 STRUTF4C 910.43 0.0296 0.1378

5 74805A 1005000S667S3 GUN M61A 853.12 0.0278 0.1654

6 15468A 1630004927$44 KC-135 1 744.04 0.0242 0.1898

7 90101A t630011826267 UHEEL 659.72 0.0215 0.113

8 IS6SA 1620010204973 STRUT 604.95 0.0197 0.2310

9 16915A 1620009485066 TRUCK AY 583.06 0.0190 0.2500

10 74527A 1620004427877 BRACE DR 581.33 0.0189 0.289

11 00M246 000FOO04E AfRCRAFT 576.70 0.0180 0.2877

12 69324A 1095011003892 HAU-12DA se.71 0.0172 0.3049

13 69354A 1620010S97842 Kt-13S N S04.93 0.0164 0.3213

14 74524A 1620002468005 . BOGIE B 482.43 0.0157 0.3370

IS 6959SA 1630012886043 HL WHEEL 450.00 0.0146 0.3516

1 0012GB ORFOO4C AIRCRAFT 447.80 0.0146 0.3662

17 17575A 162001005419t CSLGRHA 445.96 0.0132 0.3794

19 16019A 1620010248844 STRUT F4 399.97 0.0$30 0.3924

19 173S7A 1620007419178 BRACE 393.13 0.0129 0.4052

20 17576A I620010454192 CSHLGLHA 373.82 00t22 0.4174

21 25737A 1620011951141 NLGSTRUT 365.65 0.0119 0.4293

22 19844A 1620008961203 STRUT AY 363.35 0.0119 0.4411

23 62927A 1630411326400 UHL C141 353.56 0.0115 0.4526

24 74692A 162004179142S *OGIE BM 325.97 0.0106 0.4632

25 69855A 162000605768 952PLATE 307.12 0.0100 0.4732

26 17476A 1620002990278 T30-NLG 305.10 8.0099 0.4831

27 17239A 1620006793440 TRUNNION e96.28 0.0096 0.4927

28 174SIA 162000651s221 TRUNNION e9g.se 0.0095 G.5022

29 26176A 10@5008566895 M11RIFLE 268.72 0.0092 0.5114

30 17327A $62000911b301 TRUNNION 268.74 0.0087 0.5201

31 15139A 1630009009739 UKEEL SZ 267.41 0.00e7 4.5e88

32 17354A 1620005459439 STRUT NL 256.63 0.0094 0.5372

33 1548SA 1630004463778 WHL F4 244.84 0.0090 0.5452

34 74521A 162000107T445 NG 243.02 0.0079 0.5S3i

35 26338A 162001167040 "-LH-FU 231.81 0.0075 0.$606

36 17348A 1620007117771 S STRUT 230.01 0.0075 0.$681

37 17631A 1620010159659 OR-BRACE 225,58 0.0073 O.5TS4

38 17577A 1620010054193 CSN6LLHF 223.82 0.0073 0.5827

39 17402A 1620010627002 FIS-NLG 219.8s 0.0072 0.5991

40 63822A 1005,06953726 . 168 GUN 236.24 0.0071 0.5970

41 17347A 1620047099371:1 S STRUT 199.40 0.0065 0.6035

42 1757SA 160t0054194, CSNLGRHF 197.2? 0.0064 0.4099

V 43 26642A 1620412696349" STRUT AS 193.79 0.0063 0.6162

44 19937A 162001016339 "TRUT AY I87.84 0.0061 0.6223

45 M3009K 145001061847?AS 174.4 0.0057 0.6260

46 "7O2aK 3120012697856LE 173.25 0.0056 0.6336

47 19938A 16200146S60;9.6.5AI@-SLG 162.6 0.0453 0.6389

48 26183A 1630011375742 FI5 UHL 161.7 *0.0053 0.6442

_ 49 M6276K 162001235270 157.SO 0.6051 0.6493

"". A 162000Fif J A~uAMFU i3.3w -. @@3.

51 "9662K 3120POSS926-03. 151.76 .0.0049 0.6509



2/ 3/89 PAGE 2

RCC EARNED HOURS FOR MNPRC.,.OCT 68 THOU JAN 89

PROD RCC RCC CUfM X
NO. NOUN DPEH DFEH Z EARNED HR

52 26337A 1620011670999 M-RH-HU 151.4S 0.0049 0.6641
53 17245A 1620006525472 SRACE AS 150.50" 0.0049 0.6690
54 16214A 162001125217 POWER UT 145.38 0.0047 0.6737
55 42626A 162000715862 952-RH.T 144.44 0.0047 0.6784
56 17568A 1620000071783 FS-TRUNN .142.4S 0.0046 0.6830
57 26111A 1620012007131 16PISTON 134.68 0.0044 0.6874
SO 17313A 1620006518222 TRUNNION 133.93 0.0044 0.6918
59 19588A 1630010S85912 UHL F15S 132.36 0.0043 0.6961
60 63819A 1005010595785 M61A1 128.96 0.0042 0.7003
61 16264A 1620006706602 COLLAR 126.00 0.0041 0.7044
62 74516A 1620001791083 BRACE OR 123.74 0.0040 0.7084
63 16297A 1620010374639 CH3-NLQ 123.44 0.0040 0.7124
64 IS3S9A 1630000139129 . O$L C135 116.99 0.0039 0.7163
6S 15162A 1630002692622.t. KC13SBRK 117.80 0.0038 0.7201
66 63393A 1095010617746 tB-3ARAC 114.24 0.0037 0.7236
67 69828A t620005676803 ST VALVE 113.75 0.0037 0.7275
68 98929A 1650002193608LE SUNGEE 112.00 0.0036 0.7311
•69 M6O55k 5315007S75890LE 104.54 0.0034 0.7345
70 62963A 16S0004051042LS SEAT 102.33 0.0033 0.7378
71 62964A t680004182705L8 SEAT t02.33 0.0033 0.7411
72 00t298 0OOFOO04G AIRCRAFT 101.50 0.0033 0.7444
73 17567A 1620010381912 KC-135 N 101.05 0.0033 0.7477
74 15866A 1620011037747 TRUT 100.81 0.0033 0.7510
75 T1302A 9999POV10A 100.00 0.0033 0.7543

d 76 69549A 1620001386373 LURSZDES 98.04 0.0032 0.7575
77 T6912A 1620006133512 97.60 0.0032 0.7607
76 17474A 1620008640744 T381-L/H 96.79 0.0032 0.7639
79 tS686A 1630005969637 UHEEL N 95.76. 0.0031 0.7670
00 T6254A 1620008624060 94.30 0.0031 0.7701
91 63079A 1660010520S16LS REEL AS 93.13 0.0030 0.7731
82 7465tA 1620091486466 BALLSCRU 92.31 0.0030 0.7761
83 17396A 1620002671046 DAMPER 91.00 0.0030 0.7791
84 1?407A 162000991498 DOLT ASY 89.76 0.0029 0.7820

-85 72877A 1620004325651 NLG 81.73 0.0027 0.7847
86 X8586K 1630005022994 81.25 0.009e 0.7873
87 16123A 1620006776681 Ct30BASK 11.06 0.0026 0.769
88 13822A 1560007883941BF RING ASS 81.00 0.0026 0.7925
89 1SS26A 1630002420940 'WHEEL 0 60.88 0.0026 6.7951
90 tS980A 16200098eS059 PO8ITNER 77.93 0.0025 0.7976 l s
91 69521A 1630014385126 WIN 4130 76.20 6.0025 0.B0ot
92 16296A 162000421247 CH3-HLG 71.00 0.0023 0.8024
93 13029A IS400*79O68731V RING ASS 71.00 0.0023 0.6047
94 7495SA 1095009960096 RACK 70.60 0.6023 *.070
9S 72SSA 1630002861679 WHEEL V 69.76 0.0023 .093
96 1623A 1620007656073 4UFlT 69.65 0.003 0.116
97 94332A 1620000222923 ACTUATOR 68.67 ,Ioo0 0.8139
96 74SOA 162o0o9323S ORACE DO 6.02 0.00 0.8160
99 ?72879A 1620004463776 HL& OUTR 67.75 0.0082 0.8182

'AtASSIAI LM 6S.97 0.0021 0.8225



2/ 3/89 PAGE 3

RCC EARNED HOURS FOR MNPRC...OCT 68 THRU JAN 89

PROD RCC Rcc cum" z
NO. NOUN DPEH OPEH X EARNED HR

103 3SS7A 1620003353404 STOP ASY 63.2? 0.0021 0.8267
104 T629Is 162000242,S,4 63.00 0.0021 0.8288
,os 1631sA 162001071053S FIt6lAXLE 62.88 0.0020 0.8308
106 174tBA 1620010135910 SHOCK ST 61.85 0.0020 0.6328
107 17479A 162001018S924 ACTUPATOR 61.70 0,0020 0.8348
108 00109 OORFOOo4C AIRCRAFT 61.20 0.0020 0.8369
109 001198 000F0004G AIRCRAFT 61.20 0.0020 0.8388
110 2542SA ,630011158736 UHEEL 6o.se 0.0020 0.8408
III 695S4A 1620005251156 LUR UNIV 60.48 0.0020 0.8428
112 833,7A 162001162754e OR BRACE 60.14 0.0020 0.8448
113 M4292K 312GOtOS95944LE 60.00 0.0020 0.8468
114 17664A 1620010700632 STkAJT S9.78 0.0019 0.8487
115 69803A 1620011680338 CH3-NLG 58.12 0.0019 0.8506
116 M71399 3120012628006LE 56.81 0.0019 0.0524
117 69651A 16.200062389t1 STRUT 55.98 0.0018 0.8542
118 69633A 16200110319S0 STRUT S5.48 0.0018 0.8560
119 25638A 100S0100683 HOUSING 54.7Z 0.0618 0.8576
120 17574A 162000Z977413 CRK ASSY S4.60 0.0018 0.8S96
t21 ISS65A 1620009272601 Ct41LKAS 54.56 0.0016 0.8614
122 74S53A 1620009746793 BRACE DR S23.70 0.0017 0.8631

S123 17476A 16200027958'39 T38M-R/H 53.59 0.0017 0.8648
*W124 M3416K 4730012107834AY 49.50 0.0016 0.18664

125 17353A 1620005459395 STRUT NL 49.47 0.0016 0.6680
126 17467A 1620006509335 TORSION 47.236 0.001S 0.89695

* 127 16267A t630008521432 F4N UIHL 46.93 0.0015 0.8710
128 IS7SA 1630009141329 WHlL C130 45.60 0.001S 0.8725
129 745sA 1620009270296 PVOT P 44.,4 0.90, 0.740
130 TS046J 156000656138SF 44.40 o,0014 0.6754
131 15523A 16300015767e3 UHlL Fill 44.03 .0014 0.6768
43e 61421A 6720010447789 HIAR ASY 44.00 0.0014 0.82
133 14907A 160001598739Yg THROTTLE 43.20 0.0014 0.8796
134 T6854A 1620001IS7419 43.09 0.0014 0.8610
135 17663A 1620010668946 STRUT 42.16 0.0014 0.16624
136 ,5746A 1630000816687 HL-C141 42.03 0.014 0.8838
137 147546A 162000140S241 FS-LH-00 41.66 0.0014 0.8652
136 16743A 1620002041208 TELLCRNK 40.62 0.0013 0.86965
139 001188 OCoF0004E AIRCRAFT .40.80 e.0013 0.8878
140 25918A 166001014194 RSTRUT 40.12 4.0013 0.8891
141 I5e8A 163000389239 UHL F16M 39.63 0.0013 0.6904
142 17527A 1620010063237 A?-ILG 39.62 0.001 0.8917
143 16334A 16800101537 T16AXLE 39.30 0.0413 0.930
144 107A 3040001649SELE ROD ASSY 38.10 0.0,12 0.494e
14S ,6?,6A 130007300! ' F4 UHL 37.43 0.0012 0.8954
146 ,040A 1,300005,+242 KC3SRK 3.20 0.0012 0.0966
147 001418 00OV0104A AIRCRAFT 36.60 0.0018 *.8976
148 14539A ,S6000966S29F STSLRF4E 36.68 0.0018 0.6990
149 17SSA 16200@O8?227 AT-NIC 35.82 0.0012 0.900
150 69136A 1620009272604 LINK ASY 3.52 0.0012 0.9014
141 ,SS14K ,31200051017S7LE 34.00 0.0011 0.90,,
1s ,O863A ,,162007 03, 04I CL 32.92 .$,1 0.964

143 72863A 1620000'890438 KCI]NDR CL?,904.001 0.9047



2 3/09 PAGE 4

RCC EARNED HOURS FOR MNPRC..OCT 68 THPU JAN 69

PROD PCC RCC CUIIm x
NO. NOUN DFE4 VPEH X EARNED HR

T ,4 T479A 1620004853752 32.55 0.0011 0.905
155 15481A 163000453483 UHL C141 32.26 0.001 0..9069
1S& 728SOA 162000323829e CYLINDER 38.18 0.0010 0.90719
17 T ,434A 999P004V0010A 32.00 0.0010 0.9089
159 t7686A 16P6O02A!06?V S !NK ASY -31 . 75 0. 19c~
IS9 t7314A 1620003069942 S STRUT 31.57 0.0010 0.909
160 17315A 1620003069943 S STRUT 31.57 0.0010 0.9119
161 7ZS71A 162000910189 ACTUATOR 30.30 0.0010 0.9129
162 72,45A 1620001157413 CYLINDER 30.18 0.0010 0.9139
163 74IA 1620001357877 A7-NLG 29.17 0.0009 0.9148
164 IS6A 163000810815 C141 BRK 0..90 0.000 0.9157
165, 9,7K 15600051e799BF 27.90 0.0009 0.9166
166 17324A 162000300a261 ,SOCK ST 27.42 0.0009 0.91,0
167 74909A 1095001419320 RACK ASY 27.e0 0.0009 0.9184
168 26109A 1620012348655 F16RACE 26.83 0.0009 0.9193
169 19841A 162000t239478 DAMPER 26.47 0.0009 0.9202
170 17547A 100014*524 FS-RH- 26.25 0.0009 0.9at,
171 ,7527K S97SP,,8960F 25.00 0.0008 0.9219
02 ,. .,4250K 24.5o 0.000a *.9227
173 96722A 1630006210657 SHIELD 84.05 0.0008 0.9235
174 .S941A 67600,032628 . IRROR e4.00 0.0008 0.9243-
175 29244A 6720020480672 "IRROR 4 E4.00 0.0208 0.9251
176 T6674L 1440010738446J 24.00 0.00 0..255
177 1769?A 162001080592S INNER CL e3.41 0.0008 0.9267
178 T76011 1620000071783 23.12 0.0008 0.927S
179 69626A 162000SOS1184 BTRUT AY 23.19 0.0008 0.9283
106 17?7A 4736007586711LE DOLT 23.18 *.oo0e 0.9291
161 72864A 1620002307141 PITCH PO 23.41 0.000? 0.9298
162 68735A 163001083044S FISABIRI 28.53 0.0007 0.9305
163 I2SOK 156002462632SF 22.50 0.0007 0.9312
184 19039A 1620007391746 VA"PER 22.45 0.0007 0.9319
185 74958A 109500453@497 RACK 22.32 0.0007 0.9326
186 69551A 1620003129664 LINKASSY 22.04 0.0007 0.9333
187 17662A 1620010666545 STRUT-HG 21.76 0.000? 0.9340
186 63711A 1620000254773 852-DRAG 21.63 0.0007 0.9347
189 74SI6A 16200017910S7 BRACE DR et.92 0.0007 0.9354
190 93236A 16200010S8930 ACTUATOR 21.24 0.0007 0.9361
191 45578A 1630011392892 WIHEEL HL. 21.00 0.0007 0.9368
19e 24372A 1620008242889 LINK ASY 20.51 0.0007 0.9375
193 ISS41A t630002769849 F4 HS4 20.43 0.0007 0.9382
194 001216 4001F40040 AIRCRAFT 20.40 0.0007 6.91389
195 NS244K 156SMOOUSS8SQSP 20.00 0.0007 499
196 "7490K 536S0187900160F 29.00 0.000? -0.9403

*197 "7492K S3650127l01VlF 20-00 0.400? 0.9410
196 "7493K 5365012790023UF 20.90 9.0007 0.1417
199 "749!P4 536501279002RIF 20.00 0.0007 0.9424
200 M?496K 20.00 0.0067 0.9431
201 "?496K 20.00 0007 0.9438
8042 K?491K(56029t4WD tA ad a p 6@4 694S
203 H7S42K S3650I2793459dF 20.00 0.0007 0.9452
204 M7S83X 20.00 0.0007 0.9459g



2/ 3/81 PAGE 5

RCC EARNED HOURS FOR HNPRC...OCT 0B THRU JAN 69

PROD RCC RCC CUfm
NO. NOUN OPEH OPEH X EARNED HR

805 K7504K 5365012793474UF 20.00 0.0007 0.9466
206 M7871K 1450ND029644GAH 20.00 0.4007 0.9473
207 2(526A 1005006743915 DRUM $9.S2 0.0006 0.9479
208 T530SA 1620010888102 19.52 0.0006 0.9485
209 97709A 162000698601S CYC 19.46 0.0006 0.9491
210 M6486K 1095044766051 18.27 0.0006 0.9497
211 "6488K 095004760037 18.27 0.0006 0.9503
212 6604K 1650003017883 18.00 0.0006 0.9509
213 181681c 18.00 0.0006 0.9516
214 MS224K 1560NOO28869GBF 17.80 0.0006 0.9521
215 62956A 1427011043012AB GCC UMT 17.S2 0.0006 0.9527
216 74S28A 1620004719659 D/B TRUN t7.52 0.0006 0.9S33
Z17 26108A 16200116275S8 6 F-16 NLG 17.48 0.0006 0.9539
218 74895A 1005009988912 ' FEEDER 17.36 0.0006 0.9545
219 19838A 1620001177326 DA"PER 16.96 0.0006 0.9551
220 25874A 1630011996430 F16 ORK 16.53 0.0005 0.9556
221 24373A 1620008302609 LINK/ATT 16.26 0.00OS 0.9561
222 T4404N 1430ND0260700AH 16.00 .0005 0.9566
223 62922A 1630010506139 UHIL C141 15.72 0.0005 0,9571
224 15348A 163000843096S UHLFII 16.60 0.0005 0.9576
225 60420A 1620010714803 TEN STRU 15.43 0.0005 0.9581
226 T66STA 162000719742? 15.36 0,0005 0.9586
227 976S9A 1620006966014 CYLINDER 5.17 0.0005 0.9591
228 42625A 16200071586561 STRUT 15.07 0.0005 0.9596

o 229 72832A 1620000018416 STR ACT 14.55 0.0005 0.9601

230 6i776A 10050067414PS "I GUN 13.00 0.0004 0.9605
231 16271A 16$0004S58129LE MANIFOLO 13.53 0.0004 0.9609
232 17921A 1005010446174 DRUNASSY 13.50 0.0004 0.9613

233 H5934K 156001091468UF 13.50 0.0004 0,9617
234 6S078A 1620011009606 STRUT Mg 13.39 0.0004 0.9621
235 69761A 1620004427675 XUINO CL 13.16 0.0004 0.9625
236 T7S46A 1620001405240 13.6 0.0004 0.9629
237 2649eA 1005005287684 HANDOFF 13.02 0.0004 0.9633
238 14781A 1560008561346BF HKPWT F4 12.71 0.0004 0.9637
239 93582A 6760004833094 PAGAZINE 1e.60 0.0004 0.9641
240 15068A 1630007776698 652 ORK 12.48 0.0004 0.964S
-41 74941A $095004767946 RACK ASY 12.40 0.0004 0.9649
242 t4443A 1680007029382L8 TIMER 12.30 0.0004 0.9653
243 77261A 1620007330993 CAN 12.16 0.0004 0.9657
244 74S7tA 162000931735S TORO ARM 12.04 0.0004 0.9661
246 34129A 6720010688350 MIRROR 1 12.00 0.0004 0.9665
e46 IS62A 1620010710538 F1IPA88Y 11.65 4.0004 0.9669
247 93672A 66000949783. OSDU 11.78 0.004 0.9673
248 96110A 1620012005390 F1IPI8TO 11.50 0.0004 0.9677

249 NSS66K 1t.43 0.0004 0.9601
250 74575A 1620009299692 P-N 3061 lt.40 0.0004 0.9685
2S "7??lK 31OP979S9F ILRS 0.0404 0.9689
252 m?7620K 3120Po?9s93F tt.eS 0.4004 9.,93
-5- !EZA 21 AIA7CU STIUT Ay 11.23 6,0004 0.9697
254 M6710K S330O062S612AH 11.22 0.0004 0.9701
25 63191A 14400$0841644A3 LAUNCHER 11.16 0.0004 0.970s
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RCC EARNED HOURS FOR MNPRC...OCT 68 THRU JAM 69

pR ONin RCC RCC CfLM X

NO. NOUN DPEH DPEH X EARNED HR

256 74551A 1620008670810 SHAFT AS 11.16 0,0004 0.9709
257 69736A 1440011093258JB MRO 11.10 0.0004 0.9713
258 345074 1630005404253 F100 ORK 10.40 0.0003 0.9716
259 69887A 1620007057261 B52-RH-I 10.29 0.0003 0.9719
260 M750SK 5365012790018MF 10.29 0.00 0.9722
261 M?SteK S365*f27900e3VF 10.29 0.0003 0.9725
262 M7511K 5365012790017UF 10.28 0.0403 0.9728

263 15752A 1630010627046 A10 RK 10.26 0.0003 0.9731

264 M7522K 536501279347L1F 10.20 0.0603 0.9734

265 25917A 1620010141983 LHSTRUT 10 17 0.0003 W.!73
266 H9775K 531S004347447LE 10.10 0.0003 0.9740
267 M7519k 5365012793473UF 10.06 0.0003 0.9743
268 1S16K 5365012790021UF 10.00 0.0003 0.9746
269 N7SZIK S3650t279347SUF 10.00 0.0003 0.9749
270 M7524K 53650f2793474UF 10.00 0.0003 0.9752
271 M9195K 5306008249117. 10.00 0.0003 0.9755
272 69573A 1620006238913 TORO ST 9.97 0.0003 0.9758
273 68965A 6760010447792 SPIN HOT 9o92 0.0003 0.9761
274 74851A 1005007265650 GUN 9.92 0.0003 0.9764

275 1S053A 1630000528403 BRAKEASS 9.80 0.0003 0.9767
276 17964A 1630010716112 FIS Ng 9.88 0.0003 0.9770
277 T70400 So60007886321SF 9.86 e.0003 0.9773
278 IS728A 1630009376604 HOUSNfG 9.69 0.0003 0,9776
279 69103A 1620010972968 LM CONTR 9.66 0.0003 0.9779
280 75S65K 5365P32-41126-3 9.00 0.0003 0.9782
281 69104A 1680010976091 RH CONTR 6.74 0.0003 0.9785
282 IS753A 1630010098474 UHL E3AN 8.67 0.0003 0.9788
283 NS1tK 15601t1990071BF 8.64 0.0003 0.9791
284 15361A 16300009425? 1HLBS 6.S6 0.0003 0.9794
285 22420A 1630008329097 WHEEL NC 8.40 0.003 0.9797
286 M9408K 8.25 0.0003 0.9800
287 t19409K 3120012146745 8.25 0.0003 0.9803
288 e6578A 1620NDOS3797G DNS BRAC 8.07 0.003 0,980o
289 78048A 1620009438754 BRACE 8.07 0.0003 0.989
290 63826A 1005000431167 FEEDUNIT 0.06 0.0003 0.9812
291 74S35A 1620008699689 BRACE DR 7.S50 0003 0.9815
298 16S82A 1620019715S9t F-ITARH 7.81 0.0003 0.9818
293 T6301A 1620002421519 7.50 0.0002 0.9820
294 P0124K 1560ND024233G9F 7.20 0.0002 0.9822
295 T9439A 162000987217 7.20 0.0002 0.9124

296 69775A 531SOSO05001LE MOOT PIN 7.12 0.0002 0.9826
297 344S6A 1620400922037 ORG LINK 6.90 0.0002 0.9026
298 6965A 16200$0389101 STRUT RH 6.81 0.0002 0.9830
299 16288A 1620009248927 YONE 6.75 4.0002 0.9632
300 NOO02K 4MOP1tP194-67 6.7S 0.0042 0.9834
301 NO445K 1S&OP1GP194-241 • 6.75. 0.004e 0.9636
302 1672TA 1612011849137 F-16TAR 6.72 0.00,2 0.9838
303 15327A 1130008254794 ORKC130 6.6S 0.0002 0.9840

* 3 304 2456A 31040414088 A? 3! 6 A0 A gil -

305 14991A 3040001646783LE LINK CON 6.60 0.0002 0.9844
306 63153A 100501@499820 cQNUUSP 6.20 0.0042 0.9646
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RCC EARNED HOURS FOR MNPRC.. .OCT 88 THRU SAN 89

PROD RCC RCC CUmt x

NO. NOUN DPEH OPEN 4 EARNED HR

307 19314A 1620010710968 F16COLAR G.t0 0.0002 0.9848

308 T1067H 1680011089660 6.00 0.0002 0.9850

309 T67791 1620000563339 6.00 0.0002 0.9852

31# 62486A 1095004767947 RACK MAU 5.94 0.0002 0.9854

31t M7638K 5.88 0.0002 0.9856

312 16317A 1450011005926AH ELV U C S-.7 0.0002 0.985

313 87051H 1005010086283 HOUSING 5.76 0.00062 0.990

314 6114k 1430ND027897GBF 5.70 0.0002 0.9862

315 69088A I005010S02735 EXITUNIT 5.58 D.0002 0.9864

3i 69794A 16300$1414695 FIS UHL 5.32 0.0002 0.9866

317 175!7A 1620003486485 TUSE 5.22 0.0002 0.9668

318 t5295A 1630n04827955 Fill RK 5.13 0.0002 0.9870

319 16298A 1630010659469 FISCDHSG 5.13 0.0002 0.9872

320 S7174A 1440001727419AH ROTARY I G.00 0.0002 0.9874

321 74857A 1005007755578 ADAPTER 4.96 9.0002 0.9816
322 15387A 1630005557523 T39 BRK 4.94 0.0002 0.9878

323 18840K 1430000133077AH 4.86 4.000e 0.9880

324 62902A 1620000313537 CYLINDER 4.85 0.000 0.9882

325 42078A 1005008953722 HOUSING 4.80 0.0902 0.9884

326 94929A 1620004023307 ACTUATOR 4.80 0.0092 0.9886

327 T1564A i6200o8s4037S 4.78 0.002 0.9899

328 19847A 1630010597069 FISCDBRK 4.74 0.0002 0.9890

329 15834A 1620010710536 F-16 PIN 4.71 0.0002 0.9892

330 26597A 1620012546600 TOROUEA1 4.68 0.0002 0.9894

331 156S1A 1630005S82584 UHEEL AS 4.56 0.0001 0.9895

332 00167C OOFOOI6C AIRCRAFT 4.50 0.0001 0.9896

331 M71TIK 1420ND030175GAH 4.50 0.0001 0.9897

334 M7112K 1420ND030176GAM 4.50 0.00,1 0.9896

335 ?17173K 1420ND030177GAH 4.50 @.0001 0.1899

336 7174K t420ND03017SCAII 4.50 0.0001 0.9900

337 T7163A 1620001753939 4.50 0.0001 0.9901

338 H6275K 39400#35562S1BF 4.48 0.0001 0.9902

339 M3893K 1560P733002-0@3 4.44 0.0001 0.9903

340 17494A 4620003084145 FISN--OUT 4.43 0.0001 0.9904

341 23284A 10,50*5891271 M-14 RIF 4.34 0.0001 0.9905

342 74802A 1005000431167 ENTRANCE 4.34 0.0001 0.9906

343 74817A 100S002213325; FEEDER A 4.34 0.0001 0.9907
.344 S2448A 6720010678701 HERR SPN 4.00 0.0001 0.9908

345 T1209A OO0FOO04E 4.00 0.0001 0.9909

346 T7043A 1620005343898 3.76 0.0001 0.9910

347 T72630 3.75 0.0001 0.991

348 69098A 1620003654001 BALLSCRU 3.72 0.0001 0.9912

349 92679A 6605009159319 RECON AD 3.72 0.0001 0.9913

350 15248A 1630009000745 UHL F100 3.60 0.0001 0.9914

351 96274A 16S40016S96SF TURBINE 3.32 0.0001 049l5

352 69365A 1620004147094 ROD CYL 3.38 @0001 0.9916
353 "9357K 3.30 0.0001 0.9917

3S4 25369A t620010569656 F-16 CYL 3.16 0.0001 0.9918
355 "6265K S306ND026872GCA 3.04 0.0001 0.9919

33. "footx 53q80010960 l 3.00 0.001 .990
357 7106SM 1600110S9660 3.00 0.000? 0.99LP1
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4 RCC EARNED HOURS FOR HNPRC.,.OCT 8S THRU JAN 69

PROD RCC RCC CUNm %
NO. NOUN DPEH DPEH X EARNED HR

358 Tt066H 16800tt089660 3.00 0.0001 0.9922
359 T59430 6760P1264-898 3.04 0.0001 0.9921
360 19557A 1680010530071LS INE REEL 2.97 0.0001 0.9924
361 M3895K 1560P540109-017 2.96 6.0001 0.9925
362 M3896K 1560PS40109-019 2 96 0 0001 0.9926
363 59596A 1450001142786AH YOKE AY "2.08 0.0001 0.9927
364 69548A 16200076591,27 CENT.CYL 2.87 0.0001 0.9920
365 69555A 1620006142351 UPUNIVLH 2.80 0.0001 .91929
366 qS3S&K 2.70 0.0001 0.9930
367 26579A 16*0ND052083C DRG BRAC 2.69 0.0001 0.9931
368 69288A 1620009438753 BRACE 2.69 0.0901 0.9932
369 15438A 1630005802857 T-29 BRK 2.66 0.6001 0.9933
370 16623A 1620011146869 , C141T.A. 2.64 0.0001 0.9934
371 le302A 1630009414191 UHLFlfl 2.61 0.0001 0.9935
372 NS?89K 531ONDO29610CAH 2.52 0.0001 0.9936
373 T69441 1620007729657 2.52 0.0001 0.9937
374 00162C OG0FOOt6A AIRCRAFT 2.50 0.0001 6.9938
37S 26679A 1325000099597 HXU AFG 2.50 0.0001 0.9939
376 M4969K 15600111364489F 2.50 0.0001 0.9940
377 ISSA 1095009118407 BREECH 2.48 0.0001 0.9941
378 74887A 1005009365371 ADAPTER 2.48 0.0001 0.9942
379 t1882A 1620009224173 TUBE 2.34 0.0001 0.9943
380 19266A 1630010098475 E3A RK 2.28 0.0001 0.9944
381 M4841K 145000005672AH 2.25 0.0001 0.9945
382 M9354K 1620010594518 2.25 0.0001 0.9946
383 M6769K 1560001377637SF e.15 0.000t 0.9947
384 69625A 1620004100874 CYLINDER 2.04 0.0001 0.9948
385 00169C 004F06160 AIRCRAFT .00 0.0001 0.9949
386 16228A 1325004918006 AIR FOIL 2.00 0.0001 0.9950
387 H3928K 1560P!GPI94-15 2.00 0.0001 0.9951
388 N&IliK 1430NO02856860A 2.00 0.0001 09952
399 N975SK IS60NON0964GUF 2.00 0.0001 0.9953
390 M9761K 156oND0304956,F 2.00 0.0001 0.9954
391 T1064H 6800I1089660 2 40 0.0001 0.9955
3.12 T4047J 2.00 0.0001 0.9956
393 T4521o 1629001877445 2.00 0.0001 0.99S7
394 74709A 1630004645167 Cs HSG 1.90 0.0001 0.9958
395 16395A 1005004197189 BODY ROT 1.86 0.0001 0.9959
396 19899A 100505703715 COVEN' 1.6 0.0001 0.9960
397 69577A 1620009763391 BRACE AY 1.81 0.0001 0.9961
398 69578A 16Z0011431155 STRUT AY 1.78 0.0001 0.9962
399 7452SA "15002SMS112LE ROOT PIN 1.78 0.0001 0.9963
400 16354A 1427011043011AB CONTROL 1.75 0.0001 0.9964
401 6IST6K 7105PST71gF 1.75 0.0001 0.996S
402 15698A 1630010414570 CSA i3KE . 1.71 0.0001 0.9966
403 69566A 1620009535572 VALVE 1.70 0.0001 0.9967
404 M9921K 15600100587691W 1.68 0.0001 0.9961
405 M4170K 1SO6P877?06F 1.10 0.0001 0.9969

407 "7662K 1.60 0.0001 0.9971
408 74565A 16300007S2003 ATO UHL 1.S1 0.0006 0.9971



PACE 9

ACC EARNED HOURS FOR HNPRC... OCT 86 TRRU JAN 89

PROD RCC cc Cumfl
NO. NOUN DPEH OPEN X EARNED HR

409 69558A 1620006142352 UPUNIVRL 1.50 0.0000 0.9971
410 113907K 1l56OP874263F 1.50 O.000 0.9971
411 K6237X 5310012766189 1.50 0.0000 0.9971
412 T4162N $00FO &A 1.50 0.0006 0.997t
413 19908A 1005010525278 TURNARND 1.48 0.0006 0.1971
414 M3894K 1560P733003-003 1.48 0.0009 0.9971
415 69707A 1620003051849 BRACE 1.42 0.0000 0.9971
416 M~t6VK 142ONDO3007AH 1.3s 0.0000 0.9971
417 M7170K 142OND0301?4GAH 1.35 0.0000 0.9971
418 f7175Y( 14LOND030179GAN 1.3s 0.0000 #.9971
419 ?I7 6K 142ONDO3O180GAH 1.3S 0.0000 0.9971
420 M9564K 5340ND029661GAN 1.3s 0.0006 0.9971
421 M9568K S340NO09665GAH 1.35 0.0000 0.9971
422 75a23A 14Z70101S956AD G/C UNIT 1.32 0@000$ 0.9971
423 n3903K 1560P2100S0-3 1.32 0.0000 0.9971
424 MS389K I56000t37137O8F t.32 0.0090 0.9971
425 "3933K 1560P16PI94-241 1.25 0.0000 0.9971
4e6 18365A 1560009834324BF UING SEC 1.24 0.0000 0.9971
427 18863A 1560@01706671BF C JING 1.24 0.0000 0.9971
428 T50391 1620001947597 1.e0 0.0000 0.9971
429 IS644A 1630001238906 FIS HBG 1.14 0.0000 0.9971
430 T8586A 1630005098317 1.14 0.0400 0.9971

4~1.08 0.0000 0.9971
432 69SS6A 1620005918508 ACT BEAN 1.06 0.0000 0.99?1
433 T97431 1620010403581 1.03 0.0000 0.9971
434 69664A i120003051726 FISN-ARN 1.02 0.0010 0.997t
435 M4010K 1.02 0.9000 0.997t
436 00166C *00F0168 AIRCRAFT t.0 0.0000 0.9971
437 N00IK 1560P32-801S3-3 1.00 0.0000 0.9971
438 M3906K 1560P877246F 1.09 0.0100 0.9971
439 M4161K 1.00 0.0000 0.9971
440 14908K 1.00 *.0000 0.9971
441 P4925K 3120N0O89912GLE 1.00 0.0000 0.9971

442 "6246K ISSOP16SI]0t-11 1.00 0.0000 0.9971
443 N7SG6K 1.00 9.0000 0.9971
444 "7926K 1S60K016S698IF 1.00 0.0000 0.1971
44S TS652A 1630007947437 1.00 0.0000 0.9971

.446 T6111A 1620011607167 1.00 0.0000 0.9971
447 MS?74K S845L879861F 0.96 0.0000 0.971
448 69557A 1620006587980 IRAKEROD 0.93 0.0000 0.9971
449 3705SA 1s05oo018045 FEED ASY 0.90 0.0000 0.9971
4S0 "4383K 1560010455906BF 0.90 0.0000 0.9971
451 MS386K 0.84 0.9000 0.9971
458 1169&sK 0.4 0.0000 0.9971
453 15576A 1630001473854 FSE IRK 0.76 0.0000 .9974

4r4 16404A 1630018140656LC C13O7 WI 0.74 S.:004 0.9971
45S 19973A t430010109337 E3A UIHL 0.74 0.0000 0.9971
456 "0031K I564P1116S6F 0.7S 0.0060 0.9971
4S7 M2031 1630ND026146G 0.75 0.0000 0.9971
458 M392SK ISf6P32-60041-2 0.75 0.0000 0.9971
459 M3927K 56OPtOSTOF 0.75 0.0000 0.9971



Z/ 3/89 PAGE 10

RCC EARNED HOURS FOR M#PRC...OCT 8 THRU JAN 89

PROD RCC RCC CUNM x
NO. NOUN DPEH DPEH % EARNED HR

460 M3930X 1560PI09289F 0.75 0.0000 0.1971
461 "79I9K 1560K016569OBWF 0.75 0.0000 0.9971
462 T7692A 1560011578040WF 0.75 0.0000 0.9971

463 19896A 1005005585216 ENTRUNIT 0.74 0.0000 0.9971
464 M?88gk 4710ND0295D59AH 0.72 0.0000 0.9971
465 4165k 0.68 0.0000 0,9971
466 26Z90A 1620001058933 T38DRAG 0.61 0.000t 0,9971

467 "4830K 3120001313526 0.66 0.0000 0.9971
468 MS325K 4710010048929SF £66 0.0000 0.9971
469 NS2741{ 1S60Nl02S589GSF 0.65 0.0000 0.9971
470 M9194K S30O002972568FG 0.65 0.0000 0.9971
471 M3132K 15&PI6P194-&7 0.64 0.0000 0.997t
472 M6797K 0.64 0.0000 0.9971
473 19876A 100S01028062& .. TRANSFER 0.63 0.0000 0.9971
474 "4176K 1560P880500F 0.63 0.0000 0,9974
475 26357A 100500344155 ROTORBOY 0.62 0.0000 0.9971
476 6222e8 6760010414689 MAGAZINE 0.62 0.0000 0.9971
477 90400A 1620006099886 LINK 0 61 0.0000 0.9971
478 19959A 1620009195750 DAMPER 0.60 0.0000 0.9971
479 M0030K 1560P53-t1065-3 0.60 0.0000 0.9971
480 M3927K 1560PItE810F 0.60 0.0000 0.9971
481 M3946K S340P10832F 0.60 0.0000 0.9971
482 M9O6K 14300023e29GBF 0.60 0.0000 0.9971
4Z3 15583A 1630008329088 FBIIIBRK 0.$? 0.0000 0.9971
494 T78631 1630011894176 0.57 0.0000 0.9971
485 1981A 1620009383574 S-P UNIT 0.56 0.0000 0.9971
49i 19119K 1560018400000BF 0.$6 0.0000 0.9971
487 M9693K 0.56 0.0000 0.9971

488 "3910K 4720PI1365F 0.54 0.0000 0.9971
469 M3922K I1&OP112812F 0.54 0.0,00 0.9971
490 15937K 4710005700S22 0.54 0.0000 0.9971
491 M5972K 0.54 0.0000 0.9971
492 M8501K 3120003679680BF 0.54 0.0000 0.9971
493 10033K 156OP106647F 0.52 0.0000 0.9971
494 17605A 1620010451024 CYLINDER 0.50 0.0000 0.9971
495 56976A 143000915077AH 03PRINTR 0.50 0.0000 0.9971
496 M4190K 156OP880769F 0,50 0.0000 0.9971
497 M6526K 1560001201711OF 0.50 0.0000 0.9971
498 M9707K 4710001499148 0.50 0.0000 0.9971
499 "6588K 4710010246631 0.49 0.0000 0.9971
500 M6590K 4714010246631 0.49 0.0004 0.9971
Sol 114521K 1S6001193B8179F 0.48 0.0040 0.9971
502 157999 0.48 0.o000 0.9971
503 M5996K 47100105010278F 0.48 0.0000 0.9971
504 6tISK 1430NO030076RF 0.48 0.0000 0.9971
545 M6906K 47300068942991F 6.48 0.0000 0.9971
506 13924K 0.45 0.0000 0.9971
507 f13931K 156SP16P194-67 0.4S 0.0000 0.9971
See M140;39 41-10$02'2721 a$1W 945 0 $00A * gI)71

909 S599K 531500414493SBF 0.44 0.0000 0.9971
510 M6580K 0.44 0.0000 0.971



2/ I/0e PACE 1

RCC EARWED HOURS FOR MNPRC ... OCT 68 THRU JAN 89

PROD RCC RCC CUM" Z
No. NOUN OP€E UPEN % EARNEO HR

511 6832K 471o010984700oF 0.44 0.0000 0.9971
512 M6925K 4710002324142SF 0.44 0.0000 0.9971
S13 M7875K 1450NDOS9997GAH 0.42 0.0000 0.9971
514 M9697K 47100150018SBF 0.42 0.0000 0.9971
51S 69321A 162000269S205 IP MECVU 0 40 0.4000 0.9971
516 I432 K 4710001141686 0.40 9.0000 0.997t
517 M6537K S3400052732138F 0.40 0.0000 0.9971
S18 1,654K 1560010948043BF 0.40 9.0004 0.9171
519 "6774K 1560NO026767G8F 0.40 0.0000 0.9971
620 ,6S07o 0.40 0.0000 .9971
521 "9700K 471001050,8SF 0.40 0.0000 0.9971
522 M4325K 4710001141686 0.39 9.0000 0.9971
S23 IM4774K 0.39 0.0000 0.9971
S24 M4809K 4710010962886BF 0.39 0.0000 4.1971
SES "6398K 4615NDOO3S46GOF 0.39 0.0006 0.9971
526 M6618K 47t0004?44105BF 0.39 6.0001 0.9971
527 M7338K 47to00383936SF 0.39 0.0030 0.9971
52e M7891K 4710NOO30323GDF 0.39 0.0000 0.9971
529 M9695K 4710010500188SF 0.39 0.0400 0.9971
530 196969 4710010500188SF 0.39 0.00,0 0.997t
531 15575A 1630001398476 WHEEL AS 0.38 0.0000 0.9971
S32 s 5822A 163001055S056 WM. FS. 0.38 0.000 0.997t
533 15844K 1560011OP90479F 0.38 .f@f0 0.997
534 144&3eK 47t0&fl520331F 0.35 0.0080 0.9971
535 "17015K 4710004144993OF 0.35 0.0000 0.9971
536 117426K 15600039OWS)BF 0.15 0.0000 0.9971
53t "19880K 4710001538109 0.35 0.060 0.9971
538 1142409 l560P37$437-3 0.32 0.0030 0.9971
539 P6777k 1560005947776SF 0.32 0.0010 0.9971
540 r476919 3040HO029844CAH 0.32 0.0000 0.9971
541 117484K 4730OO30191CAH 0.32 0.0010 0.9971
542 M179239 IS60ND0296929IF 0.32 0.0000 091971
S43 M9374K ISG0,03421873 F 0.3e o.oooo .9971
544 M79575K 0.32 0.0000 9.9971
545 1M9744K 0.32 0.0000 0.1971
546 M9771K IS6ON306O3GSF 0.32 0.0000 t.1971
547 M9773K 1560M0930468VF 0.32 0.0000 9.1971
S48 9896K 471001569138 0.32 0.0000 0.9971
549 M9S98K 4710001538109 0.32 0.0000 0.9971
550 69901A 1620011S53806 INSERT 0.31 0.0000 0.9971
5511H6467K S340NOO2T414GAH 0.31 6.0000 0.9971
S52 16504A 6760010965035 HAGAZINE 0.30 0.0000 0.9971
SS3 S27SK ISSN027702CSF 0.30 0.0000 4.9971
SS4 "6021K 4710004113408 0.30 0.0400 0.9971
5S5 MiS84K 4710001241476 0.30 0.0000 0.9971
5SS6 "4607K 47+100041449916F 0.30 0.0000 0.9971
557 M1606K 4710004144991SF 0.30 0.0000 0.9971
SS H6852K tS600106079446F 0.30 0.0000 0.9971

4&S n7opM lc&aIgSji&7a RF 0 30 A-0000 0_9971
560 M7014K 4710042384132SF 0.30 0.0004 0.9971
561 "789TK 471090030626GEF 0.30 0.0000 0.9971



~/ /89PAGE 12S. RCC EARMED HOURS FOR MUPRIC.-OCT SS THRU JAN 89

P ROD RCC FCC CtIurn z
NO. NOUN' DPEH OPEN Z EARNED HR

S6Z "l9120K 15690?24000008F 0.30 0.0000 0.9971
S&3 fSSSGK 534#NDO3002OCAH 0.30 0.0000 0.9971
S64 "991K 4710001538663 0.30 0.0000 0.91
S6F t4939SK 471000153966'3 0.30 0,0000 0.9971
S66 M9097K 471001 O~J31078BF 0.30 0.0000 0.9971
567 TS5?SA 163001 1392892 0.30 0.0000 0.9971
568 M3921K tS60PI6B6S30-97 oat! 0.oe00 0.9971
569 Ml4215K tSSGP874634F 0.28 0.0000 0.9971
570 "SO10K 4710004144985 0.28 0.0000 0.9971
571 M6S94K 4710001241476 0.28 0.0000 0.99,11
STZ M6622k 4710004919276BF 0.28 0.0000 0.9971
S73 M 679SK 4710001241890 0.28 0.0000 0.997t
S74 M17844K IS60P10SS49F -0.28 0.0000 0.9971
57S M78991( 156OP106134F 0.20 0,000# 0.9971
576 M988eX 4710010862-769OF 0.28 0.0000 0.1971
577 15222A 1630009271825 F4 HSQ 0.27 0.0000 0.9971
578 M14179K )SS0P879536F 0.25 0.0000 0,9971
S19 144940K MG&P$696307-39 0.25 0.0009 0.9971
SOO P14963K 0.25 0 000# 0.9971

* S82 M49rsSK M6966307-40 0.25 0.000o 0.9971
58e P15319K IS60011156086OF 9.25 0.0000 0.'9971
583 P15633K ISSOP1BGS530-61 *.25 o.o0e* 0.9971
584 P167621( 14S50027212CAM *.25 0.0000 0.9971
S85 M7523K 156OP1696530-19 0.25 0.0000 0,9971
586 M7802K t6804t069358SBF 0.2S 0.0009 0.9971
S87 P49574K 0.25 0.0000 0.9971
S86 "44167K 1560P880497F 0.24 0.0000 0.9971
589 P44180K IS60P880502F 0.24 4.0010 0.997$
590 P44423K 4710001085S46 0.24 0.0000 0.9971
59t P44522K 1SG00119388171SF 0.24 0.0000 0.9971
592 P44635K 47100015208?2BF 0.24 0.0000 0.9971
S93 "44777K 47100023729?SBF 0.24 0.0000 0.9971
594 FAS030K 0.24 0.0000 0.9971
595 P45932K 4710005700S22 0.24 0.0000 0.9971
596 P45933K 471000570022 0.24 0.0000 0.9971
S97 P4S935K 4710005700522 0.24 0.0000 0.9971
S98 P45936K 4710005700522 0.24 0.0000 0.9971
599 P45980K 471000232420BSF 0.24 0.000o 0.9971
600 P45989K 4710092324201 0.24 0,0000 0.9971.
60t P4S991K 4710001!3242082F 0.24 0.0000 0.9971
602 P45992K 4710002324201 0.24 0.0000 0.9971
603 P46019K 4710004213489 0.24 0.0000 0.9971
604 P4610SIK 0.24 0.*400 0.9971
605 P46139K t441MO62566SCAH 0.24 0.0000 0.9971I 606 P46279K t5640043t9668IF 0.24 0.0000 0.9971
(607 P46280K IS6000431966OBF 0.24 0.0000 0.9971
606 P46913K 471000234366 0.24 0.0000 0.9971
609 "46914K 471000232411?BF 0.24 0.0000 0.9971
614 i49463) 16604 0#639821 0 24 At A1Qth 1-9971
611 M47016K 471000497520S 0.24 0.0000 0.9971
612 P47894K 4710NDOIS62SCIF 0.24 0.0000 0.9971
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AFLCP 173-10 30 May 1986 27

Section F-Miscellaneous FY85 AF Maintenance Personnel Turnover Rate

4-10. Depot Maintenance Personnel Turnover. Losses 18.923 -. 1282
The annual rate of turnover of personnel perform- Assigned 147,567
ing depot maintenance. This rate is based on the
average number of civilian personnel assigned to
AFLC depot maintenance functions during calendar 4-12. Monthly Assigned Hours. The number of
year 1985 and the total depot maintenance person- hours per month a military or civilian employee is
nel losses experienced during that year. The source assigned for duty. Monthly assigned hours is based
of the data is the Advanced Personnel Data on a 5-day 40-hour work week. This factor equals
System-Civilian (APDS-C), E300. The OPR is HQ calendar days per month less holiday and relief days
AFLC/DPCC. (Saturday, Sunday, or compensatory weekday for

weekend workday) times hours per day. The stan-
1985 Depot Maintenance Personnel Turnover Rate dard Air force monthly assigned hours used in

allocating manpower is 167.929 hours. The source
Losses 2,449 - .0611 of the data is AFR 26-1. The OPR is HQ USAF/
Assigned 40,109 PRM. The prescribing directive is AFR 26-1 (Vol

Ill).

4-11. AF Maintenance Personnel Turnover. The 4-13. Annual Available Hours. The number of
r annual rate of turnover of enlisted personnel per- hours per year a military or civilian employee is

forming Air Force base levei maintenance. This available for primary duty. Annual available hours
rate is based upon the total number of enlisted per- is equal to monthly assigned hours less tota2
sonnel assigned to aircra!.0 maintenance Air Force nonavailable hours (leave, PCS related absences.
specialty codes at the end of F78S and the total medical leave, organizational duties, education ar.d
number of losses experier,.-rd diaring that year. The training, social actions, miscellaneous, overseas
source of &.e aata .s mc nrcr.n...*. SLatustic Report peculiar activities and secial absenes) tur"es
prescribed by AFM 30-130, Vol 1 and the Airman months. The standard annual available hours for
Force Characteristics P769 Report Prescribed by military and civilian personnel are presented. The
AFR 30-3 and AFR 700-4. Vol I and Vol 2. The source of the data is AFR 26-1. The OPR is HQ

UP -s t,," r,~:~n- .1." HQ AFMPC' USAFNIPM. The prescribing directive is AFR 2C-
DPN YA 4Voi III).

Calendar da.i 30.4375
Less:

Holiday 0.75
Relief Days 8.6964

Assigned Days 20.9911
Times hours per day 8.0

509 No. Assigned hours 167.929
1010 Military Civilian

2 CONUS Os CONUS OS
2- Monthly Assigned Hours 167.929 167.929 167.929 167.929

Less Total Nonavailable 22.730 24.464 22.65 20.76

Monthly Hc.uas Avaie 145.2 143.5 145.3 147 2
Times Number f M.'" 12.0 12.0 12.0

Annual Ho-rs Ava2La.- 1712.4 1722.0 -743.6/.Mo
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*r~ DATE

I950eN WORK CONTROL DOCUMENT (MEDS)
2.95 RE O .QUNIYaPOUT~ SCRCS AESHD 8921 DATCOLETED

7 4521A M N PGP

7. PART NUMBER 18. TECH DATA 9. ITEM SERIAL NO0.

3G61039-101 49-1-182

10_ I. MOOEL-DESION.SERIES 1 1. STOCK NUMBER 2 .OPTIONAL

-C141 NOSE 1.620007575889I
~ - 13. SERIAL NUMBER 14. NOUN

TRLJNNION PIN (THIREAD 13)

le. 17. In. It. 20.

DISPATCH PERF RCC'OP
STATION NO. WORK TO SE ACCOMPLISHED MECHANIC .. P.

GOVERNING DIRECTIVES: AFLCR 66-51
*il MANOl 66-

P/O N01561
STRIP CHROME IAW MIL-STD-711

S...,GR I.ND IAW M:L-STD-86

SHOT PEEN TAW MILL-S-I.3163
CHROME PLATE J:A14 m iL--Sri-1501
FPI IIAW MIL-STD-686C

4.- P--64S. i

BI(E IAW 4S-1-182

0 ~ AD IV.D.ALUM lAW MAOI 74-12
lOMEI' MIL-C-83488

~~4 *414 0 STEEL 180,000/200.,000 PSI*%#~
U *#:IN IT COST aG6:1014-101 $189. 43**:4

::*UNIT COST 3G61039-101 $115.30*4:31
17,L 414afldE Ut''O .'.'E ll 14 THEW I.-InDW

PROCESSES IN THIS DOCUMENT HAVE DEEt,
THOR;OUG0HLY TRAItNEDr.I ND ARE FAMI(LIAR
WIT.rH AL.L FIERTINENT Si^FETY ':RACTICE"

TECHNICAL ORDER (T, .. AND T.O.
SLIPPLEME14TS REFERENCED IN P.LOCl( 8

- OF THIS A1FLC FORM 958, THE*

7 -..2..... WITH THIS DOCUMENT.
*COMPONENTS WILL BE THOROUGHLY

rL~~~~1Et. _ !. InTCE C/ TC O
MOVES BETWEEN OPERATIONS/DISPATCH

~ ~ W4~~ ~PROCEDURES REQUIRE TI-Wi USE OF

EQUIPMENT, PROCESSES CHEMICALS

W 21. FINAL DESTINATION 22. COOROINATION/INITIAYING RCC SIGNATURE/DATE 23. DOCuMENTIN

DISPATCH FUNCTIONAL A C*

-a -~ 4..

19508N



I DATE
'~. .19508N WORK CONTROL DOCUMENT (MEDS) 69212 PG 2 O ~w

2. ORDER NO. 3. QUANTITY 4 PftODUCT:2N SECIMCC 5. DATE SCHED. 6. DATE COMPLETED

7. PART NUMBER S.TECM DATA 9. ITEM SERIAL NO.

10. MODEL.DESIGN.SCRIES 1 1. STOCK NUM13ER 12. 'OPTIONAL

13. CRIA NUMER I1. NOU N

TRUNNION PIN (THREAD ))

,.DISPATCH PCRP RCCIOP
..-. STATION No. WORK TO @C ACCOMPLISHED MECHANIC .. a..

~ ~ PERSONNEL. ADEQUATE SAFEGUARDS AND
PRECAUTItONS MUST BE EMPLOYED TO
PRECLUDE INJURIES.

*IREQD* (MANDATORY REQIREMENT) 'IN
COLUMN 16 IS EQUIVALENT TO DELTA
STAMP.

001 3G6.039-l1

.3 4rD 0053 DISASSEMBLE :#C/P MOVE M

*R EQDL*

34C 007 CHEM CLEAN *#C/P MOVE M

.3411 009 BLAST CLEAN :+CPMOVE M

*REQD*

.01.1ol BAKE 4 HRS AT 350-400F

*R.EQD* DlATE IN____ TIME IN

DATE OUT TIME OUT
*C/p MOVE~

-34M 013 FMPI K
. i*C/P MOVE m

:lREQD*

34E 030 E AND I INSPECTION

*REQD* PIN LARGE DIAMETER O.D.

21. FINAL DESTINATIONd 2. COOROINATIONJISP'1TIATING MCC SIGNATURC/DATE 23. DOCUMENTISN
DISPATCH FUMICTIONAL A C,

CODe

t *1 PREVIOUSEDITION WILL SE USED



I DATE

~ *~19508N WORK CONTROL DOCUMENT (MEDS) 89212 PAOE-0.....PA8ES

V. 40 RE N.3 UATT PRODUCTION SIEC/RCC S. DATE SCHED. S. DATE COMPLETED

*~7. PART NUMBER S. TECH DATA 9. ITEM SERIAL NO.

to. MOOEL-DESION-69MICS 1 1. STOCK NUMBER 12 'OPTIONAL

I1a. asERIAL NUMBER 14. NO0UN

IS. TRUNNION PIN (THREAD'I) I II 0

DIPAC P9RF RCC'OP
STATION NO. WORK TO 9E ACCOMPLISHED MECHANIC *P

3.81.05/3.8125 WEAR 3,8098
PIN SMALL DIAMETER O.tI,
2.3097/2.3112 WEAR 2,3092

* '~ A

PIN ED. SMALL AREA 1.600 MAX
V. PIN I .D. THREADED AREA 1. 030 M AX

CR OSS BOLT HOLE I. D. 0. 625/'0.626

FIEASABLE TO REPAIR THIS ITEM IF
GR:INING OR PLATING IS REQUIRED
]:DETIFY TO MMIL ON AFLC 1.03 FOR

*C/P MOVE

0 3.2 VAPOR DIEGREASE *C/P MOVE

'26 034 STRIP CAD *$C/'P MOVE

2; 036 STRIP RUST *C/P MOVE

6 040 STRIP CHROME FROM LARGE DIAMETER
*C/P MOVE

' t '.60lr0 STRIP CHROME FRO)M SMALL DiIAMETER
I.~.'. ~ C/P MOVE

13060 FIRST GRIND LARGE DIAMETER CLEANUP
MINIMUM O.D. 3.800 32 RMS

3G/)1039-101
-I FINAL DESTINATION it. COORDINATION/INITIATING RCC SIGNATURE/DATE 23. DOCUMENT/SM

DISPATCH FUNCTIONAL A C,
-T CODE

19508N

298 NV. soPREVIOUS CITION WILL 9E USED



I ATE

~ 195013N WORK CONTROL DOCUMENT (MEDS) (39212 PAGci..OF-...PA096

a . Joe ORDER NO. 3. QUANTITY A PRODUCTION SECJRCC 5. OATE SCHKD. 0. DATE COMPLETED

7. PART NUMBER S. TECH DATA 9. ITEM SERIAL NO.

1.MODEL OSSION-SERIES 1 1. STOCK NUMBER 12.OQPTIONAL

R.R 13. SERIAL NUMBER 14. NOUN

TRUNNION PIN (THREAD D)0

DISPATCH ramp RCC'Op B S 0
SAINWORK TO BE ACCOMPLISHED MECMANIC .P..

*C/P MOVE

.. K. %8080 FIRST GRIND SHALL DIPME--TER CLEANUP
MINIMUM O.D. 2,28 32 RMS
P/N 3G61039-1.01 THREADED 1PIN

a083) GRIND CROSS BOLT HOLE TO CLEAN UJP
NOT TO EXCEED .0641 MAX
:*C/P MOVE

=4 090 TEMPER ETCHK

;_ZTIME OUT DATE OUT___

:f: :4: * 4: :4: -.: N a I . E :1: :4: :4: :f: :4: :4: ::

IF L-AST NDI OPERATION IS COMPLETED*:
HERE, TAKE PRODUCTION COUNT.

-A . -- A 4- - 4

26B~ 100 BAKE 4 HRS AT 3!50 TO 40OF WITHIN r@
~-: *-='~ ~HRS OF ETH

%**~ ~DATE OUT TIME OUT____
:f:C/P MOVE

*Be, 110 FMPI K
*i'C/P MOVE M

HERE, TAKE PRODgUCTION COUNT.:4
Ac: A * :f: : 4 ; * 3 At 4 :14

11- VAPOR DEGREASE */ MV

2. FINAL DESTINATION 22. COOROINATION/INITIATING RCC SIGNATURE/OATE 2.DUMtNT/SN

DISPATCH FUNCTIONAL A C'
COOE

19 8'N



.. Z~ ~I OATE

.. . 19508N WORK CONTROL DOCUMENT (MEDS) 89212 PAQ15_0V.PAGIS

a. JOB ORDER NO. 3. QUANTITY 4. PRODUCINS/CC. DATE $CHID. 0. OATS COMPLETED

- c: *, .. , PRT NUM0ER SI. T9CH DATA 9. ITEM SERIAL NO.

0O. MOOEL.OSESION.SERISS I I STOCK NUMUEtR I a 'OPTIONAL

13.SERAL LJMER A.NOUN

TRUNNION PIN (THREAD-fl)
4..

S~DISPATCH PrF RCC'OP
STATION NO. WORK TO 09 ACCOMPLISHED MECHANIC ...

120 SHOT PEEN LARGE DIA M
INTENSITY .008/.012 A2
*C/P MOVE

1.2 SHOT PEEN4 SMALL lilA M
I NTENSI Ty OF .008/.012 A2

~ ~ :*C/P MOVIE

2 125 PREPARE FOR CHROME PLATING OF LARGE M
0.DL. FI XTUR E/MASK /ETC,
'MECHANIC SIGN OFF REQUIRED ___

130 CHROME PL.ATE LARGE C.D. SUFFICIENT M
TO GRIND BACK TO 3.8105/3.8125
TYPE II CLASS III

- - *C/P MOVE

26135 PREPARE FOR CHROME PLATING OF SMALL m
* 0O.DL. FIXTUJRE/MASK/ETC.

MECHNIC SIGN OFF REQUIERED

-261.40 CHROME PLATE SMALL OJt'. SUFFIC- M
IENTr TO GRIND BACK TO FINISHEDi DIM-

- ENSIGN OF '2.3097/2,3114. TYPE II

DATE OUT TIME OUT
MECHANIC SIGN OFF REQUIRED-----------

*C/P MVE

- 71? 150 BAKE 4 HRS AT 350 TO 40OF WITHIN 4
HRS OF CHROME

DATE OUT TIME OUT____
*C/P MOVE

'%%2I. FINAL DESTINATION 22. COOROINATION/1INITIATING RCC SIGNATUREJDATI 23. DOCUMCNTISN
,.,,2- DISPATCH FUNCTIONAL A C

coog

'(.-..~ ~19 508N

- - .... U
Ar 0IP



I DATE

~* ~r~'~ 1908N WORK CONTROL DOCUMENT (MEDS) 822 POLP...AE

a.0Jo ORDER No. 3. QUANTITY£ PRODUCTION SECIMCC 5. DATE SCHED. 0. DATE COMPLETED

7. PART NUMSCN S. TECH DATA 9. ITEM SERIAL. NO.

. .. .. 01o.43 MD .E SI RIES 1It. STOCK NUM89ER 13.OT NA

13..SEIALN NMER 14. NOUN

TRUNNION PIN 'THREAD D)____ -

IS. ~17. .I.S.
DISPATCH P9RF NCC/cP
STATION NO. WORK TO 09 ACCOMPLISHED MECHANIC .P.

31.60 FINISH GRIND LARGE DIAMETER 0.0. M
3.8105/3.8125. CONCENTRIC WITHIN

2.001 32 RMS
_____r_ Rr P 1'P

~~~~ ~~~EXCEEDED____________
RECORD REASON & CAUJSE FOR EXCEEDING
REWORK LIMITS_____________

a1.70 FINISH GRIND' SMALL DIAMETER O.D. M
2.3097/2.3112. CONCENTRIC WITHIN

EXCEEDED_____________

REWOR3K LIMITS _________

180 B4AKE 4 HRS AT 3:50-400F

DATE INI TIME IN__

DATE OIJT____ TIME OUT_____
V - :C/P MOVE

A..... 190 FMPI K
*C/P MOVE M

c r.-HERE, TAKE PRODUCTION COUNT.

.,A.

195 VAPOR DEGREASE *4C/P MOVE

2U6W A 200 FP I K
*C/P MOVE M

I M: &I T I: r,4 4 : 4

21 I. FINAL DESTINATION 22. COORDINATIONfINITIATING MCC SIGNATURE/DATE 23. DOCUMENTISH
DISPATCH FUNCTIONAL A C

coca
1950BGM

U 0



-a -'I CATE

1958N WORK CONTROL DOCUMENT (MEDS) 8921 AEO....AE

a . Jos ORDER NO. 3. QUANTITY A. PRQOUCTI'JN SEC/MCC S. CATE SCHED. 4. CATE COMPLETED

7PART NUMBER a.TC DATA S. ITEM SERIAL NO.

Ia. MOOEL.ESIGN.SERIEI11 1 . STOCK NUM0ER S./OPTIONAL.

TRUNNONPI (THREAD 1 I')-

IS. 20 s.
DISPATCH PENp MCClop
STATION NO. WORK TO 8E ACCOMPLISHED MECHANIC P

IF LAST NDI OPERATION IS COMPLETED*
HERE, TAKE PRODUCTION COUNT,

* i * I *I *J .*c :$ *1 :i *I * #* *

.6205 PRIOR TO CAD PLATE, GRIT BLAST ALL
~ .1AREAS TO BE CAD PL.ATED,. *C/P MOVE

26 210 CAD PLATE TYPE I CLASS II ii
.5 SQ FT AT 25-:35 AMPS

vfTIME OUT__ -DATE OUT

S.i 6 : 220 SAKE 24 HRS AT 350 TO 400F WITHIN 4
-- ------ HRS OF CAD

~ TN - Tmr Thl

DATE OUT -TIME OUT_____
*c 'P MOVE

_46221 IRIDtITE :*C/P MOVE m

2 -2) 23 FMPI
:t:C/P MOVE M

Ic Ac 0T EIP :IET11 S cPL T

HERE, TAKE PRODUCTION COUNT,

16224 VAC I.V.D. ALUM oprIONAL NOTE: 24 HF M
BAKE AND F.M.P.I. MUST BE ACCOMPLISF
ED PRIOR TO THIS OPTION *C/P MOVE

T ."T

225 ALODINE I.V.t'. ALUM *C/P MOVEM

at. FINAL DESTINATION 22. COORDINATION/INITIATING MCC SIGNATUREJDATE 13. DOCUMENT/SN

DISPATCH FUNCTIONAL A C,
CODE

- "~ ~19508N



I DATE

S195O8N WORK CONTROL DOCUMENT (MEDS) 89212 PAGO&..OVeAGZS

a . Joe ORDER NO. 3. QUANTITY 4 PROOUCT12N SlC/RCC 5. DATE SC490. S. DATE COMPLETED

* ~ - "~7. PAiRm ummR S. TECH DATA S. ITEM SERIAL fP0.

49I9 1. 1. STOCK. NU.

1.MODEL.OESION.SRE II TC NME 2.OPTIONAL

13. SERIAL NUM89R IA. NOUN

- TRUNNION PIN (THREAD D

SDISPATCH PERP RCeiop
~ SATON NO. WORK TO ME ACCOMPLISHED MECHANIC *P

34PP 227 PRE-PAINT M
*C/P MOVE

:*REQII*

343 A 2130 FIENAL ACCEPTANCE OF W~OR~K CONTROL M
DOCUMENT FOR COMPLETENESS & ACCURAC

tREQI,* OF ALL PRECEDING OPERATIONS THIS 95E

34A 240 FINAL PRODUCT VISUAL INSPECTION m
*C/P MOVE

...... ...

Q~ 21 IADSIAIN 2 ORIAI~IITAIGRCSGAUEAE2. DCNkTS

DIPTH FNCINLAC

-- coot

19508

;;3y R I SDTINWIL9-UE



ON I oA~ie?77I

19~5NWORK CONTROL DOCUMENT (MEDS) PA1OF_..VPAGES

~ .JOBn ORDER NO. 3. QUANTITY 4. PRODUCTI'DN S9CJRCC S.DATE SCHEO. S. DATE COMPLETED
7452 1A MN13 GP

I 7. PART NUMBER S. TECH DATA S. ITEM SERIAL NO
3661014-101 4S-1-182

1~0. MODEL.DESION.SEIEIS 1 1. STOCK NUMBER 12.OCPTIONAL
t~C41NOSE 1620000271196

,.1b IS 1. SERIAL NUW8SENX 14. NOUN

Is. 17.-S 1S a.is. 20.
SDISPATCH PERF Rector

STATION NO. crIr ~x~ ECHANIC "P"

MANOI 66-

~ ,~F.M.P.I. IAW MIL-STD-1949

STRIP CHROME IAW MIL-STD-871
GIRI NLI IAW MIL-STD-866
TEMPER ETCH IAW MIL-ST-Z 6

CHROME PLATE IAW MIL-STD-iSO1
FPI IAW MIL-STD-1586

-. CAD PLATE IAW MIL-ST'-E70
'F ift 493 t t9

MAQI 74-12
'JAD I.V.D. ALUM IAW MIL-C-S34'884
ALODINE IAW HIL-C-5541

::::U N IT COST 3G61014-101 $189. 43:::1::1
UNIT COSTj 3G109-0 $115.,±vj.

ALL PERSONNEL INVOLVED IN THE WORK

THOROUGHLY TRAINED AN4D ARE FAMILIAR
WITH ALL, PERTINENT SAFETY PRACTICES
AND HAZARD-S CONTAINED IN THE BASIC

- [Cf EeNIL f et iR BER KT, 8. Alt. 8l.
~ .1 SUPPLEMENTS REFERENCEDI IN BLOCK 6

OF TI -1LC FOLRM t4 T HE Z_5zrWC
APPLICABLE T.0. 'S AND SUPPLEMENTS
WILL ALWAYS BE USED IN CONJUNCTION
WITH THIS DOC:UMENT.

CLEANEDi & PROTECTED (C/IP MOVE) FOR
~-'*.~MOVES BETWEEN OPERATIONS/DISPATCH

i~2 MANY OF THE FOLLOWING REPAIR
PROCEDURES REQUIRE THE USE OF
EQUJIPMENT, PROCESSES & CHEMICALSPFI INAL DESTINATION GDATURVIAIA 13 rIC5UQnhIT *

______________ ( rrt r~ wlj IEWTINATION/INITIATING PtCC $1NTR/A ~ 22 OUETS
DISPATCH FUNCTIONAL A C

£ CODE

-' 'I '~*~ F ORM 958 NOV 80 PREVIOUS EDITION WILL BE USED



IDATE

WORK CONTROL DOCUMENT (MEDS) AEFAg

.;;z

cu Nft Oh 3. QUANTITY 4. PRODUCTION SEC/MCC 5. DATE SCE S. OATICCOMPLETED

4{I~7. PART NUURS. TECH DATA 9. ITEM SERIAL NO.

Ia.O M00ODDEIGN.SE1RIEU II1. STOCK NUMBER 12.-OPTIONAL

R13 GERIAL NUM6EN 14. NOUN

STAI. N.WORK TO BE ACCOMPLISHED MECHANIC *.*

PERSONNEL. ADEQUATE SAFEGUARDS; A-Nt
PRECAUTIONS MUST B~E EMPLOYED TO

::REQEi* (MANDATORY REOUIRE.-MENT) I:N

COLUMN 16 1S EQUIVALENT TO DIELTA

0~I 01 t 4-101.

3. 4 -1 O5 IASMLEP vE

C EilC;L bA N- */P ilU.

*R E Q D*

*1:*REQD* DT N-TM 1

*RED*DATE IF _______TME INT
..- *C-*MOV

013____ K

*#C/P MOVE

*tREQD**CPMEM

"*A;L I .~- L~l)

::REQO* PIN LARGE DIAMETER 0.0.

(ONTINUED)
, 21 FINAL DESTINATION 22. COOMOINATI0NIINITIATING MCC SIGNATURE/CATE 23. OCUMgNTIS

DISPATCH FUNCTIONAL A C

- .*~, ~ ~CO~t19505N

U a



I* , -- -

19505N 89177 3
I DATg

WORK CONTROL DOCUMENT (MiEDS)

2. JOG ORDER No. 3. QUANTITY 4. PRODUCTIO3N SECIRCC 5. DATE SCH90. 6. DATE COMPLETED

7. PART NUMDCR S. TECH DATA 9. ITEM SERIALNO

1'**d 1.SO K U 1E

to. MODEL.DESIGN.SERIES I TCKNME 12.OPTIONAL

13. SERIAL NUMSIR

5..I. Ia. 17. Ia. Ia. 20.
DISPATCH4 PtRFRMCC'op 3. 81.05/3 8 125 WEAR 3. 8098MCANC P

A-STATION NO, MEMNC .,PLL W.

4-3097/2.3112 WEAR 2.3092 MA

**:JN 0 T E,:' IT IS NOT ECONOMICALLY
CAC:L TO A NOPI~:

GR IND ING AND PLATEING ARE REQUIRED
IDENTIFY TO MML. ON AFL.C FORM 103
FOR DI:SPOSITION.

-~26 032 VAPOR DEGIREASE :#:C/p MOVE

: 26 034 STRIP CAD :C/P MOVE

S26 036 STRIP RUST *C/P MOVE

-, I-

~ ~040 STRIP CHROME FROM LARGE DIAMETER
- *C/P MOVE

26~ 050 STRIP CHROME FROM SMALL DI]AMETER
*C/P MOVE

B060 FIRST GRIND LARGE DIAMETER CLEANUP
MINIMUM O.D. 3.800 32 RMS
P/N 3G61014-101

8070 FIRST GRIND SMALL DIAMETER CLEANUP
MINIMUM O.D. 2.280 32 RMS

* ~P/N 3r361014-101. ___

at. FINAL DESTINATIONE . Y.II 4 ADINTION/INITIATING MCC SIGNATURE/OATt a. OUMENT/SN

DISPATCH FUNCTIONAL A C,

coot

19505N

U 0



1 DATE

* ~ 1955N WORK CONTROL DOCUMENT (MEDS) 8917 PAG94..OF-..PACIS

3JO% ORDER No. 3. QUANTITY A. PRODUCTION SEC/RCC S. DATE SCM9C. 6. OATC COMPLETED

PART Nummem *. TECH~ DATA 9. ITEM SCRIAL NO.

10. MOOEL.OESIGN.SERItS 1 1. STOCK NUMBER 12.'OPTioNAL

4' '-'- 4-'13. SERIAL NUMBER 14, NOUN

RUJNNION PINI. . 30

~ DISPATCH PIERF RCC'OP
STATION No. WORK TO BE ACCOMPLISHED MECHANIC P"0

::C/P MOVE

8 085 GRIND PIN HOLE TO MAX 111IA OF .39
CONCENTRIC & PREPENDICIJLAR TO CENTER
LINE 2,285/2.305 FROM .Nrf TO CL--NTER

26 090 * II I- !1 -ETCH :j xmt fG F M V.K

TIME OUT - __ATE OUT_____

I X A IF LAST NrQ OPERATION IS COMPLETri*
V. - HERE, TAKE PRODUCTION COUNT.

B.E 100 BAKE 4 HRS AT 350T 40 WITHIN 8
* HRS; OF ETCH

DiATE OUT __TIME OUT_____
.:C /P MOVE-

110 FMPI K
. *rC/P MOVE M

4* 4- * 1 -4 4 : N 0 T E -4: 4 : 4* .4:* 1 :4

HERE, TAKE PRODUCTION COUNT.

-6115 VAPOR DEGREASE :':C/P MOVE

1~ ~-620 SHOT PEEN LARGE DIA m
INTENSITY .008/.012 A2
::C/P MOVE

at, FINAL DESTINATION4 22. COOROINATION/INITIATINO RCC SIGNATURE/DATZ 13. DOCUMENT/IN

DISPATCH FUNCTIONAL A C,
CODE

19505N

5 0



I DATEJ_________
19505N WORK CONTROL DOCUMENT (MEOS) 89177 PAOOPPAaES

2Joe ORDER NO. 3. QUANTITY 4. PRODUCTION SECJRCC 5. DATE SCHED. 6. DATE COMPLETED

S.tC DAT 9.. ~z

- l : 7. PART NUMUEP .TCH AAS.ITEM SERIAL NO.

0.MODEL.OESIGN.SERtIES 1 1. STOCK NUMBER 1 OTOA

13. SERIAL NUMBER 14. NOUN

TRUNNION PIN

is. 16. 17. Is. it. 20.
DISPATCH PERP RCC/OP

'. - STATION NO. WORK TO BE ACCOMPLISHED MECHANIC P

2 6 122 SHOT PEEN SMALL TIIA
k INTENSITY OF .008/,012 A2

*C(/ MOVE

226125 PREPARE FOR CHROME PLATING OF LARGEM
0. D. FIXTUIRE/MASK/ETC,
MECHANIC SIGN OFF RQIE

261.30 CHROME PLATE LARGE 0.11, SUFFICIENT m
TO GRIND BACK TO 3.8105/3,8125
TYPE II CLASS III

*fC/P MOVE

13J5 PREPARE FOR CHROME PLATING (IFSML

0.D. FIXTUREI/NASI(/ETC.
ME:-CHANIC SIGN OFF REQUIRED ___

26 140 CHROME PLATE SMALL 0,0, SUFFIC-
IENT TO GjRI[Nl BACK TO FINISHED Dim-
ENSION OF 2.3097/2,3112 TYPE II

A(i TIT____

DATE OUT __TIME OUT-___
r~- MECHANIC SIGN OFF REQUIRED-----------

*C/P MOVE

2B 150 BAKE 4 HRS AT 350 TO-40OF WITHIN 4
HRS OF CHROME

DATE OUT TIME OUT____
*C/P MOVE

8160 FINISH GRIND LARGE DIAMETER O.D. M
3.8105/3,8125. CONCENTRIC WITHIN
.001 32 RMS

21. FINAL DESTINATION 2. COOROINATIONIINITIATINQ RCC SIGNATURIE/DATIE2. O MNTS

DISPATCH FUNCTIONAL A C
cocE

19505 N



I DATE

S19505N WORK CONTROL DOCUMENT (MEDS) 8391 77 PA0E
4 .- OPI-..PAGES

2. JOB3 ORDER No. 3. OUANTITY 4. PRODUCT13N SECjMCC 5. DATE SCHED. a. DATE COMPLETED

~7. PART NUMOER 8. TECH DATA S. ITEM SERIAL NO.

IC 1. MODEL.DESIGN.SERIES 1 1. STOCK NUMBER 12.'OPTIONAL

13. SER IAL NUNMSBER 14. NOUN

':*~ ~TRUNNION PIN

-~ ~.A~ . -. DISPATCH PERF RCC'OP
ZZ-~S~ STATION NO. WORK TO SE ACCOMPLISHED MECHANIC *.P"

RECORD WEAR DIM IF REWORK LIMITS ARE
EXCEEDED____________
RECORD REA-SON 0 CAUSE FOR EXCEEDING

*IC/P MOVE

8 70 FINISH- GRIND SMALL DIAMETER O.D. m

2.309 /2-31.1 , CONCENTRIC WITHIN
- - ~.001, 32 RMS- -...

RECORDI REASON &CAUSE FOR EXCEEDING

REWORK LIMITS__________

'218 6 .3s AKE 4 HRS A'r 350-400F

DATE IN __TIME IN ___

DATE OUT TIME OUT___
E 41 FIR:RC/P MOVE

__190 FMPIK
::C/P MOVE M

4zHERE, TAKE PRODUCTION COUNT.

6195 VAPOR DIEGREASE *C/P MOVE

'26A 29-00 FP I K

*C/P MOVE M
* f* :I 4 N 0 T E :4: :#c le :4 9 *

f4j' nm~w -ID

21. FINAL DESTI NATION 22. COORDINATION/INITIATING MCC SIGNATURE/DATE 23. OOCUMENTISN

DISPATCH FUNCTIONAL AC
U 4'~-~ ~CODE

19 15 0 '5N

'K:. .A~ U0



I OATC
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7PART NUMBER S. TECH DATAS.IE SRIlN

1 3. SIE R I AL N UNMSECR 14. NOUN

7- TRUNNION PIN
-. ~ 5..I. IS. 17. IS 1. 20.

DISPATCH PE[R? RCC'OP
SSTATION, O WORK TO Bit ACCOMPLISHED MaHA-C P

IF LAST Nril OPERATION IS COMPLETED*~
HERE, TAKE PRODUCTION COUNT.*

~ ~ 25 PRIOR TO CAD PLATE, GRIT BLAST ALLM
AREAS TO BE CAD PLATED. *C/P MOVE

26 210 CAD PLATE TYPE I CLASS II M

.5 SQ FT AT 25-35 AMPS
TIME OUT_____ DATE OUT

~* '~6R 20 BAKE 24 I-PS AT 350 TO 40OF WITHIN 4
H-RS OF CAD

DATE OUT TIME OUT___
*C/P MOVE

- *~ .6221 IRIEIITE *C/P MOVE M

*- 223 FMPI K
*C/P MOVE M

- 4: :4 :: 4: :4 :: 4: N 0 T E :.4- 4 4 4

- -HERE, TAKE PRODUCTION COUNT. 4

24 VAC I.V.D. ALUM OPTIONAL NOTE: 24 H, M
BAKE AND F.M.P.I. MUST BE ACCOMPLISF
ED PRIOR TO T1HIS OPTION *C/P MOVE

25 AL.ODINE I.V.D. ALUM *C/P MOVE M

* 21. FINAL DESTINATION 2. COOROINATION/INITIATING MCC SIGNATURE/OATI 3 OUETS

DI$PATCH FUNCTIONAL A C'
CODE

~' -~ ~19505N

U - __
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W. 13 SERIAL NUMBER 14. NOUN

r ~ TRUNNION PIN

DISPATCH PERP RCC'OP
STATION NO. WORK TO 19E ACCOMPLISHED MECHANC ___P

"..:4PP 22 R-PAINTM

- 417134 A 230 FINAL ACCEPTANCI:- OF WORK CONTROL M
DOCUMENT FOR COMPLETENESS & ACCURAC
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100: 1 ; different workers have recommended values ranging from
86: 1 to 116: 1.

Fig. 10 shows the variation of cathode efficiency with sulphate
content at temperatures of 113*F. and 140'0F. within a range of
current density from 185-465 amp./sq. ft.

Elffect of Secondary Variables
(a) Trivalent Chromium and Ferric Iron

The trivalent chromium concentration of the solution increases

gradually and then becomes constant as a result of the opposing re-I
actions at the two electrodes. If iron anodes are used, the iron con-
centration also increases.

The cathode efficiency is almost independent of the concentra-
tion of trivalent chromium and iron as demonstrated in Fig. 11.

3''

A b5tO ,Qf 0

\@ "

0 20 40 60b so0 00 120 140

Fig. 10. Relation between cathode efficiency and sulphate
content at different current densities and temnperatures

(SCHNEMDEWIND).

However, if the total concentration of trivalent chromium and
iron exceeds approximately 3 oz./gal., sudden changes in electrical
properties take place and the resistance of the solution is greatly
increased. The total concentration should, therefore, be maintained

t k_A _ __ *..__&. __ __
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at less than 3 oz./gal. although for some purposes good deposits are
obtained above this limit.

Whilst normal concentrations of trivalent chromium have rela-
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10 i ] 15 4.3

I I 17 4.s

2ta 40 de'osi 2cmo 4at6ao6 l6ororo ofrp /SQ: ft.

Fig. 11. Efect of trivalent chromium and iron on cathode
efficiency. Bath temperature 25C. (SCHe IDEWND, URBN dNsDADAMS).

tively little effect on current efficiency, it should be noted. however,
that deposition commences at a lower current density in solutions
containing trivalent chromium than in those which do not (Ollard
and Smith""). Fig. 12 shows the relation between current density

and current efficiency for two solutions, one containing trivalent
chromium and the other containing only chromic acid and sulphate.
It can be seen that, in the former solution, deposition commences
with a current density d, whilst in the second it only starts when the
higher current density d. is reached. On the other hand, for current
density d3, the current efficiency is higher for the unreduced solution.
This consideration is of practical value when it is necessary to use
low current densities for deposition. In such cases, the presence of
trivalent chromium is an advantage.

NE
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Fig. 12. Relati on between cathode effici ency and current density forsolutions with and without irivalent chromium (OLLARID AND SMrrH).

(b) Anions other than Sulphate
Various anions have been proposed for replacing SO,", e.g.,

CIY, NO', B.40:", but these have no significant eufect in increasing
the cathode efficiency. The anions SiF,." and F' give some increase
in cathode efficiency as shown in Fig. 13 (Bilfinger"). This graph
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quantity of barium hydroxide into a bag woven from plastic (P.V.C.)
yarn. To prevent clogging, it is advisable to make alternate layers
of barium hydroxide and glass wool. Such a bag can be hung in the
solution and the sulphate content reduced in a reasonable time. In

addition, the insoluble material is removed and does not remain in
the vat.

Iron

Iron occurs as an impurity in chromium plating solutions, the
main sources of contamination being the use of iron anodes in place
of lead and reverse current etching of steel parts in the solution. Thed presence of iron is usually considered to be a serious defect as there is
no practical method for eliminating it. However, by using lead an-
odes and avoiding over-etching, loss of solution by drag-out is usually
sufficient to keep the iron content below the danger level and it is
very seldom in practice that a chromium plating solution has to be
scrapped because of iron contamination. The effect of high iron con-
centration is to cause brittleness in hard chrome deposits, loss of
brilliance in bright chrome, and reduction in throwing power.

Frequency of Analysis of Chromium Plating Solutions

The rate of vdriation in the concentration of the constituents
depends on the type of work being treated, the volume of solution, and
the way the bath is handled. The recommendations given in Table
LI are, therefore, only intended to be in the nature of a guide local
conditions will determine the exact requirements.

Table Ll. Guide to Frequency of Analysis of Chromium Plating Solutions.

Density Measurement Weekly, daily in some plants

Analysis for Chromic acid Weekly
is ,, Sulphuric acid Each time chromic acid is added

Trivalent chromium As necessary
,, Iron As necessary, but not more than

once every three months
Mixed " chromates" ditto.
Nickel, copper and zinc ditto.
Fluorides and Silico-

fluorides ditto.
4€.j



5.
j Chromium

GEORGE DUBPERNELL

There are two principal classes of chromium plating: "decorative," in
which thin coatings serve as a nontarnishing, durable surface finish; and
industrial or "hard" chromium, where heavy coatings are used to take
advantage of the special properties of chromium, including resistance to
heat, wear, corrosion and erosion, and low coefficient of friction. In these
steadily increasing industrial applications, the chromium is usually
deposited directly on the basis metal without intermediate coatings.
Sometimes, especially on cutting tools, the thickness of these hard
chromium coatings is no greater than that of decorative ones.

The commercial process of chromium plating resulted principally from
the work of Fink and Eldridge, in 1923 and 1924 [1, 2]. Liebreich [3] madeSsimilar discoveries more or less simultaneously in Germany, but confused
them by overemphasis on the supposed importance of the trivalent
chromium also present in the chromic acid-sulfate bath.

A noteworthy improvement in chromium plating from chromic acid
solutions came with the introduction of the SRHS" (self-regulating
high-speed) baths in 1949 [4]. These baths, using a double catalyst system,
generally sulfate and silicofluoride, are simple to operate and control and
offer advantages discussed later.

For more details of the history of chromium plating see references 1 and
.5-12. Blum and Hogaboom [131 emphasize the effect of the introduction of
chromium plating on other electroplating processes.

PRINCIPLES

Chromium cannot be deposited from a solution containing only chromic
acid (Cr03) and water. There must also be present in the bath one or more

'Trademark d M & T Chemicals Inc.
* 87
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88 CHROMIUM L

acid radicals which act as catalysts to bring about or aid in the cathodic
deposition of chromium. Those most commonly used are sulfate and
fluoride, the latter generally in the form of a complex fluoride such as
silicofluoride (Si F62 -) [141, since simple fluorides are effective in such small
quantities that control becomes difficult. For successful continous
operation, the ratio (by weight) of chromic acid to total catalyst acid radicals
must be maintained within definite limits: preferably about 100-1 in the
case of sulfate (2, 31.

It is generally immaterial what other substances the catalyst is combined
with when it enters the bath or from what sources it may be derived, but the
material must be soluble. Some sulfate is ordinarily present in all chromium
plating baths, since it is contained in even the best commercial grades of
chromic acid. Sulfuric acid and sodium sulfate are the most common sources
of sulfate; fluosilicic acid and silicofluorides [14] are the most common
sources of fluoride. References to the amount of catalytic agent or acid
radical in a bath usually mean the total of such agents, although the method
of totaling them vari- s and needs to be indicated.

Although the current efficiency in chromium plating baths is low
(generally in the range 10-2.5% for bright plate), a fairly high rate of

* deposition is obtained owing to the relatively high current densities used.
The voltages required are higher than in most other electroplating
processes: generally 4 to 10 V, depending on operating conditions.
Consequently, the generator capacity required for chromium plating is
higher than that for most other metal plating, but this disadvantage has not
seriously hindered the widespread use of the process.

The throwing power of chromium plating baths is relatively poor.
Nevertheless, remarkable coverage is achieved, even in the plating of
articles of irregular shape, if the optimum ratioof rhrnmic acid to tptml
.atay.tW-acidicals is cref .y_.maintainjLSpecial auxiliary anodes are
sometimes used in order to cover deep hollows or recessed portions, and
especially to obtain uniform thickness in hard chromium plating (or even in
thicker decorative plating to produce more uniform microcracking). Such
auxiliary anodes are similar to those used in other types of plating and are
designed in accord with well-known and long-established principles of
ample size for current-carrying requirements and proper spacing for
uniform distribution of current.

The corductivity and density of pure chromic acid solutions are shown in
Figure 1, based on the measurements made at the National Bureau of
Standards [ 151. Small amounts of chromium(Ill) and other cations decree

* conductivity. It should be noted that the maximum conductivity is not
achieved until a concentration of 400 to 500 g/l is reached. Commercial
chromium plating generally uses baths containing 200 to 400 g/l chromic acid
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90 CHROMIUM

to get as good conductivity as possible, along with good current efficiency,
satisfactory deposits, and stable solution composition. The specific gravity of
the baths provides a rough measure of the concentration of chromic acid,
especially if due allowance is made for other salts known to be present.

THEORY

As pointed out by Blum and Hogaboom [13], no satisfactory theory of
chromium plating from chromic acid baths has been proposed beyond the
principles stated. The theories to date lack comprehensiveness both in the
investigations on which they are based and in the explanations proposed.
The purity of the chromic acid used is often not specified or established, and
yet the nature of the results depends on it. Many workers continue to report
some reduction and chromium deposition in "pure" chromic acid solution,
but in the writer's experience, confirmed by Vagramyan and Usachev [16],
this is not possible: In the electrolysis of pure chromic acid solutions only
hydrogen evolution is obtained under most conditions.

Even the simplest questions cannot be answered with our present
knowledge. Why is it possible to deposit chromium from chromic acid
solutions when small amounts of various anions are added? Why does the
current efficiency vary so widely with the temperature, the current density,
the concentration of chromic acid, and the proportion of catalyst anion? Why
do different anions give such widely different results? Why do fluoride
additions give only dark, dull deposits if no sulfate is present [17-19]? These
are only a few of the questions which any satisfactory theory should answer.

The author has reviewed older work on the theory of chromium
deposition in the previous edition of this volume [7]. This related largely to
the study of the film formed at the cathode during plating. Such work now
seems partly rather irrelevant and redundant since the commercial use of
such films on extremely thin chromium plate to produce tin-free steel (TFS)
for "tin cans" has resulted in a highly developed new art which is discussed
in a later section.

No film is visible ordinarily. On the other harnd, irregular etching of
chromium deposits in the production of porous chromium has been noted by
Dubpernell [20]; the type of etching is probably due to the presence of such
an invisible film. This irregular, patchy etching was avoided by reducing the
current density for a few minutes at the end of the chromium plating
operation to, or below, the region where chromium deposition begins.

Kasper [21] concluded that chromium deposited from the hexavalent
state. This was confirmed by the use of radioactive chromium compounds as

*t tracers 122]. Although it seems somewhat anomalous that it should be easier
to deposit the metal from the higher valence state, such behavior is not
unknown and can be confirmed thermodynamically in some instances. In



PRINCIPLES 91

the present case, the free energies of formation of Cr03 and Cr203 have
been given by Coughlin [23] as - 121,000 and - 126,575 cal, respectively,
an indication of slightly easier decomposability for chromic acid than for
trivalent salts.

Similarly, Levitan [241 selects the reduction potential of chromium(VI)
(bichromate) to metal as +0.4 V from Udy [25], chromium(III) to metal as
-0.74 V from Latimer [26], and chromium(II) to metal as -0.91 V, also from
Latimer. This would indicate that chromous salts are the most difficult to
reduce to metal, in agreement with the findings of many workers. Pourbaix
[27] is in agreement with these figures and calculates the reduction potential
of chromium from bichromate as +0.3 V, making chromium theoretically
easier to deposit than hydrogen from such solutions.

It should be noted that Udy [25] considered chromium(IIl) more difficult
to reduce than chromium(II), and calculated a reduction potential of -0.9 V
for chromium(III) and -0.5 V for chromium(II). This too is in agreement
with the experience of many others, the findings being about equally
divided.

Pourbaix [27] emphasizes the importance of impurities as affecting the
electrodeposition of chromium, particularly from bivalent and trivalent salt
solutions. Blum and Hogaboom [13] also call attention to the powerful effect
of low-overvoltage metal impurities to decrease the efficiency in chromium
(III) and chromium(II) salt solutions especially. The favorable conditions for
chromium deposition in hexavalent solutions may be due to an ability of
chromate to combine with and mask such low-overvoltage metal impurities
so that they do not interfere with the deposition of chromium.

Workers occupied with chromium(II) and chromium(III) salt solutions
"]" have paid insufficient attention to what might be called the principle of

maximum purity for maximum cathode potential or maximum overvoltage.
Mercury is a useful cathode for the electrodeposition of almost all metals
because of an overvoltage of 1 V or more. However, Harrison and Thirsk
[28] have shown that the deposition of little more than a monolayer of
platinum or ruthenium on the mercury is sufficient to decrease the
overvoltage by 0.4 or 0.5 V or even more. Thus almost infinitesimal
quantities of many metal impurities are probably sufficient to cause the
deposition of a black smut instead of solid metal, and this creates a
low-overvoltage surface on which it is easy to evolve hydrogen and difficult
or impossible to deposit chromium. Even iron, which is omnipresent in
chromium ore and all through most of the salts, may be such an impurity
(catalyst for hydrogen production). Such impurities have to be identified and
eliminated, or else masked or combined in a complex compound which
renders them harmless. Even with chromic acid solution, Bedi and
Dubpernell [29] have shown that chromium deposition can be prevented
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entirely on steel by a small amount of an immersion deposit of platinum or
palladium. Whittaker [30] found a decrease in current efficiency from 41 to
13% when using a palladium anode instead of lead.

Gerischer and Kappel (30a) emphasize that the film of chromium(III)
chromate on the cathode must have semiconducting properties, and they
feel that it can be reduced directly to metal. They further consider that the
catalyst anions keep the film from growing too thick, and also inhibit
hydrogen evolution, thus favoring chromium deposition.

It would seem that the deposition of chromium from chromic acid
involves the reduction of some intermediate compound with the added
anion, at the cathode, in the chromic acid medium of low or negative pH,
and mixed activating and passivating tendencies. Thus, if the chromium
deposit were too active, it would tend to redissolve in the strongly acid
electrolyte. This may be a reason for the low current efficiency in high
catalyst or "oversulfated" baths. Conversely, if the chromium deposit wcre
too passive, it would tend to plate dull and in the form of nonadherent layers
flaking from each other, as frequently occurs when there are current
interruptions. Such current interruptions become less harmful or not
harmful at all as the catalyst concentration and the temperature areS increased, probably owing to greater activating power of the hot acid
solution. While the tests were made only at 20'C, the investigation of the
composition of the cathode film by Shluger and Mikhailova [311 seems
significant. The film dissolves in the solution very rapidly when the current
is interrupted, but by withdrawing the cathode with the current on and
rinsing in distilled water, and repeating the operation 30 to .50 times, these
workers were able to arrive at the approximate composition of the film by
ordinary chemical analysis. This was done by subtracting a blank in each case
found by using the same number of dips with the current off, giving a
dragout representing the composition of the original solution. The results
are given in Table 1, and it is evident that there is a film of fixed composition I

TABLE 1 CATHODE FILMA COMPOSITION

Number Composition of Solution, g/l Composition of Film, % Weight
of of

Dips Cr0 3  H2SO 4 CrO3/H2SO4 Cr6 +  Cr 3 +  S042 - Film, g
30 300 3 100 67.4 20.0 12.6 1.06
50 316.7 4 80 67.6 22.4 10.0 2.63
30 300 5 60 70.6 16.3 13.1 2.49
5 316.7 6 53 68.5 20.0 11.5 4.93
s0 316.7 11 29 66.6 23.4 10.0 10.36
30 300 12 25 61.0 28.4 10.6 6.01
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regardless of the ratio of the chromium bath, and that it has a much higher
sulfate content than the bath. The total weight of the film on the 22-cm 2

cathode is given in the last column, and shows that the film thickness
increases with increasing sulfate content of the bath, using 40 A/din2 .

Similar determinations of the film composition were reported by
Solov'eva et al. [32], who found the cathode film to contain from 2.1 to 13.7
times as much sulfate as was present in the solution, with reference to the
chromic acid concentration. The work was also done at 20*C, but under a
wider range of conditions, ranging from 25 to 250 g/l CrO3, 0.5 to 12.5 g/l

H2SO4 (ratios 10-100), and at 250 and 500 mA/cm 2 .
Solutions with fluoride or complex fluoride catalysts apparently permit

the deposition of chromium with very little cathode film, or else the film
redissolves in the solution rapidly, and this is probably a reason for the
radically different results often obtained with such solutions as compared to
those with a sulfate catalyst alone. Thus Shluger and Osbenkova [33] could
see no cathodic film at all in 250 g/l Cr03 solutions at 20oC with up to 30 g/l
KF, while chloride and bromide additions gave visible cathodic films.

There seems to be some connection between the electrochemical
behavior of chromium(I1I) salts and the properties of the corresponding
anions as catalysts for chromium deposition from chromic acid solutions.
Thus sulfate is the most complete and satisfactory single catalyst for chromic
acid baths, and likewise chromium is being commercially deposited from
chromium(III) sulfate-based baths for large-scale production of metal [34,D 35].

Similarly, chromium(III) chloride can give good chromium deposition by
itself [36], and chloride is an effective catalyst for chromium deposition from
chromic acid, although the deposits are generally not bright. Unfortunately,
chlorides break down at the anode with evolution of chlorine.

Levitan [24] showed that a chromium(II) compound is the primary
reduction product at the cathode during chromium deposition, and
investigated the further reaction products with chromic acid. He tried
chromium deposition with 0.6 M chromous perchlorate solution added to
sulfate-free, pure chromic acid solution, but no chromium deposit was
obtained. Falicheva [37] attempted chromium deposition from chromi-
um(Ill) perchlorate solutions, but only very thin coatings could be obtained.

Russian research [38, 39] shows that there is still disagreement regarding
the mechanism of the electrodeposition of chromium, that the nature of the
film formed at the cathode still needs to be determined, and that the
connection between theory and practice is still inadequate. Other reviews
cover deposition of both chromium and chromium alloys from chromic acid
solutions [40] and from trivalent baths [41].

An unfortunate defect in much of the Russian work on the theory of

S
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upper limit of current density for this bright plate range, the optimum
throwing power will be attained.

In the conventional throwing power box, cyanide copper plating baths
with good throwing power generally have a rating of around 20 to 40%,
whereas most nickel plating and acid copper plating baths have a rating near
zero. The throwing power in chromium plating has been found to vary from
around -13% under the best conditions to -100% and even lower [13, 49,
52]. The relative throwing power of chromium plating baths is often
estimated by an empirical test such as the Hull cell test, described in the
next section.

HIGH THROW BATHS

High-ratio baths containing relatively high concentrations of organic acids
have been developed [53, 54] which exhibit remarkable throwing power or
covering power over bright nickel, almost as good as that of bright nickel
baths themselves. These solutions operate at lower current efficiencies to
produce thin bright plates of good decorative value. It is a characteristic that
the coverage increases with time and the plate continues to spread into the
low-current-density areas with longer plating. Thus plating times as long as 5
to 10 min are recommended instead of the 2 to 3 min often used for

* decorative plating.

METALLIC IMPURITIES

Cations that may commonly be present in chromium plating baths include
chromium(III), iron, copper, nickel, zinc, and sodium. Chromium(III)
usually results when baths are operated with too large a cathode area and too
small an anode area, or when otpnfc matter is introduced. The
chromium(HlI) content can be 1ptdm by increasin the aa d the lead
anodes u" relatve to the cthode ur, or. wbere this Is not preticL, by
elecrolyzing the selutsm fr a time with a relatively large anode area and a
smsB cathode area.

Iron, copper, nickel, zinc and other metallic impurities may be introduced
into the bath in various ways; if permitted to accumulate, they cause an
increase in the resistivity of the bath. None of the cations discussed has any%aeMY L c effect on the operat -8rs16-40-i we&dh

m(IllI) particularly is detrimental, although contrary statements
have appeared (55]. The tradition that a small amount of chromium(Ill) is
beneficial when added to a new bath may have grown up due to making such
additions in the early days in the form of chromic sulfate or chromium
hydroxide precipitated from chromic sulfate and containing some sulfate,
thus affecting the catalyst content of the bath. A number of very painstaking
investigations have failed to indicate any improvement in new baths with the
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addition of small amounts of chromium(Ill) and there is no need to
electrolyze a properly made up new bath for this purpose.

MAINTENANCE AND CONTROL

Chromium plating baths are seldom filtered, although filtering has been
recommended [56, 119]. If some clarification is desired, it can be
accomplished by settling overnight and decanting. If desired, a chromium
solution may be filtered through a pad of glass wool or through fiber glass
filter cloth. Filtering cloths of Vinylite (Vinyon) and Saran are also available
and have substantially complete resistance to chromic acid.

Chromium plating baths are very stable in use, and their composition can
be readily maintained by physical or chemical analysis. Some of the chromic
acid is reduced to chromium(III) whenever chromium is being plated, but
this is continually reoxidized to chromic acid on the lead dioxide surface of
the lead anodes commonly used. This automatically maintains the
chrornium(lIl) concentration at a relatively low figure under usual operating
conditions, especially if the area of the lead anodes is sufficient [57]. If iron
or other anodes are used for special purposes, they do not reoxidize the
chromium(III) to chromic acid as well as do lead anodes, and a higher
equilibrium concentration of chromium(III) is reached after the bath has
been used for some time. Furthermore, these other anodes, unless highly
insoluble like lead, introduce contaminating metals such as iron into the
solution, and therefore should generally be avoided.

\Wetting agents are frequently used to suppress the mist of solution
carried into the atmosphere by the hydrogen evolution at the cathode,
rather than to prevent pitting as in other plating baths. A great variety of
wetting agents have been developed to minimize the fumes evolved during
plating; the prospective user of such compounds should satisfy himself about
their stability under his particular conditions. If they are used, surface
tension measurements may become desirable for control, although visual
observation of the fume suppression or amount of foaming may be
sufficient.

Special physical measurements or plating tests are frequently made to
check the condition of a bath or to determine the total caralytic effect of all
the acid radicals present. Many plants use physical instead of chemical
analysis as the basis for adjustments. Pinner and Baker [58] proposed a
bent-cathode test to determine the ratio of chromnic acid to total catalyst acid
radicals. This was a modification of the strip test first used by Fink,
described below.

Pfanhauser [59] developed a so-called potentiometric method of checking
the approximate catalyst content. This consists of an am:neter and voltmeter
connected to a small plating cell with a 4- or 5-V source of direct current andS
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a rheostat. The solution to be tested is placed in the cell with lead anodes
and a brass cathode. The current is slowly raised until there is a sudden
increase in voltage and a deposit of chromium appears. The current density
at which this occurs is noted, and the catalyst content of the bath in terms of
sulfate is estimated from current-voltage reference curves plotted ior
solutions of known composition. A special instrument for making these
measurements has been marketed in Germany under the name L. P. W.
Sulfometer [60]; the ammeter of this instrument is sometimes calibrated to 1
rehd the ratio directly. Stalzer reviewed the use of this instrument in 1968
[611.

Perhaps the most important plating test used with chromium plating baths
is the determination of the current efficiency under known conditions, as
first used b% Fink as part of his strip test. Vhen carefully carried out, this
measurement gives a great deal of information regarding the characteristics
of a given bath and its total catalyst content. The appearance and distribution
of the resultant plate under the test conditions can also be studied when data
on current efficiency are being obtained. If the current efficiency is not
required, the appearance of the plate at different current densities can be
observed to better advantage in a single measurement by means of a Hull
cell or other similar test [62, 63].

The specific gravity is a good indication of the chromic acid content with
new baths, but may show considerable deviation as the bath is used and
accumulates metallic impurities. Sulfate is often determined centrifugally,
but this method is not always reliable. Excess sulfate is commonly
precipitated by the addition of barium carbonate, but it can also be
counterbalanced by the addition of chromnic acid, if convenient.

Silicofluoride-containing chromium plating baths were found difficult to
analyze and control. Many methods were proposed, but they were not
generally dependable or accurate. Branciaroli and Coleman [641 give a
better method for the total fluorine content. There is considerable confusion
and inaccuracy in the literature about fluoride- and silicofluoride-containing
chromium baths. Nevertheless, and in spite of the difficulties, present-day
silicofluoride-containing baths with or without self-regulating features have
more than compensating advantages.

SELF-REGULATING BATHS

An important development was the introduction of chromium plating bath
systems called self-regulating high-speed, or simply SRHS," baths. These
are chromic acid solutions containing mixed and cooperating catalyst acid

* radicals (generally sulfate and silicofluoride) in concentrations controlled

*Trademark M & T Chemicals Inc.
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PLATING, CHROMIU4 ELZCThO

1. APPLICATION 3.5 MASKING MATERIALS

1.1 This specification covers the requirements 3.5.1 Tapes - Suitable Widthe
for the application of a wear resistant chromium
deposit on steel, stainless steel. copper alloy, and (a) 1470 Pressure Sensitive Tape - Minnesota
nickel-plated parts. Chromium plating covered by Mining and Mfg. Company
this specification shall be of the following classes.

(b) Miccrotape Miccrotube - Michigan Chrome and
Class A - Parts plated to a dimension-plating Chemical Company

thickness to a maximum of 0.002 inch.
3.5.2 Stop-Off Lacquers

Class B - Parts plated to dimension or ground to
dimension after plating. Minimum plating thickness (a) Unichrom Stop-Off - MaT Chemicals, Inc.
on finished parts to be 0.002 inch.

(b) Mjccroshield - Miccro PrOducts

1.2 This specification covers the 
procedures

and requirements for high-speed chromium baths. 3.5.3 Stop-Off Waxes
Other plating baths may be used, provided the
requirements of this specification meets the (a) Miccrowax - Michigan Chrome and Chemical
performance requirements of 0Q-C-320. Company or equivalent

1.3 This specification shall be applicable when 3.5.4 Plugs and Stoppers
referenced on Engineering drawings, or when called
out in applicable finish specifications. 3.5.4.1 Rubber or plastic - suitable sizes -

commercial
1.4 This Revision H supersedes and includes

Amendment No. 2, 2A, and 2B. Items marked I are 3.6 CRROMIUM PLATING SOLUT1O (SELF-REGULATING,
new or revised with this issue. RIGH-SPEEO)

1.5 This revised specification is effective 3.6.1 Solution ske-Up The self-regulating,
upon issue. It may be implemented at once but it high-speed chromium plating bath shall be made up in
must be implemented by 28 October 1987 accordance with Table I.
Subcontractors or vendors performing processing in
accordance with the requirements of the previous
issue of this specification shall implement the
changes defined herein with 90 days after receiving CHEMICAL QUANTIY TEMPERATURE
this document. If compliance with these changes
cannot be effected within the designated lead time, CR-110 Salts* 2.4 lb.
arequest for devition must be submitted in 132 + 5Pcompliance with P.S. 10000.

Tap Water 1 gal.

2. APPLICABLE DOCUMENTS Lead-tin or lead-antimony anodes

2.1 The following McDonnell Douglas 
(St. Louis)

Specifications form a part of this specification to
the extent referenced herein: *Available from MAT Chemicals, Inc.

P.S. 10000 P.S. 12010 P.S. 12020
P.S. 12030 P.S. 12040 P.S. 12045 TABLE I - CHROMIUM PLATING BATH MAKE-UP
P.S. 12050 P.S. 13101 P.S. 14023
P.S. 15063 P.S. 20002 P.S. 21201 3.6.1.1 Pill tank about two-thirds full witth
P.S. 21202 P.S. 23401 P.S. 23405 water (deionized water preferred), and heat to about

1406F.
Refer to the Process Specification Index for a
complete title and the latest revision information 3.6.1.2 Add and stir in the required amount of
on each specification. CR-110 Salts as shown in Table I.

QQ-C-320 - Chromium Plating (Electrodeposited) 3.6.1.3 Add water to bring to operating level
and stir thoroughly for at least one hour.ASI~h £292 - Conducting Time-?or-Rupture Notch

Tension Tests or Materials NOTE: Do not attempt to completely dissolve all
salts. A certain amount will and should remain
und issolved.

3. MATERIALS AND/OR SOLUTIONS
3.6.1.4 Adjust temperature controller and bring

3.1 materials for solvent cleaning and/or vapor within operating range.
degreasing, P.S. 12010 and/or P.S. 12020.

NOTE: The chromium plating bath should not be
3.2 Materials for abrasive cleaning and/or heated over 1500?.

liquid honing, P.S. 12040 and/or P.S. 12045.
3.6.1.5 Place anodes in the tank, and using

3.3 Materials for Type 1I Alkaline Cleaning, dumy steel cathodes, electrolyse at 6 volts for
P.S. 12030. about 2 hours.

3.4 Hydrochloric (muriatic) acid pickling
solution, P.S. 12050.1.

IS•SUED P.S. 13102
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3.6.2 Solution Control

3.6.2.1 The chcome plating solution Shall be CIMIC11 CONCUJTRATION TID4PBRATIUR
i trolled within the limits shown in Table It asp quired by 7.2.2. RY - Tech (700 KP) 41 by volue

10-- 79 5

CHWICAL I CONCENTRATION OERATING TEMP 3260., (660 Se') 2S% by voliume Abient
Type I. Class I

Cromic ALd 30-33 on./gal. 0-8-809

uster Ramaindr

Sulfates (as 0.12-0.15 oz./gal. Water Remainder

12004)
_ _104)_ 132 * 5F TABLE III- ANODIC TC SOLUTION

Chloride 0.003 oS./gal.( ax-. 3.0.1.1 Fill the tank to the half full with tap
water.

Ttivalent 0.S os./gal.( lZ.j 3.6.1.2 WIth mild tank agitation, slowly add
Chromium sufficient sulfuric acid ai hydrofluoric acid tomeet the concentration req4rementa of Table IV in

.-Sax. te final bath volume.
o( 3.6.2 Solution Control The anodic etch

solution shall be controlled within Table IV
TAB 1i - CHROMIUM PLATING BATH CONTROL (UtICRONZ operating limits.

CR-110 SATH)

3.6.2.2 The chromic acid concentration shall be i.
analysed using a conventional volumetric oxidation- C5041CAL CONCZTATION
reduction procedure for hexavalent chromium. To
Increase the chromic acid concentration by Sulfuric Acid 20 to 300 by volum
1.0 oz./gal. add 1.1 oz./gal. of CR-130 or CR-140
(available from M&T Chemicals, Inc.). Bydrofluoric Acid 3 to 5% by volume

3.6.2.3 The chromic acid concentration may be

Sured on a daily basis by the use of a hydrometer TABLE IV - ANODIC MBCU SOLUTION CONTROL
calibrated in degrees Sause'. Figure 1 shows the
olationship between solution density in degrees 3.9 STRIPPING SOLuTIO

aume' and chromic acid concentration at 1300P.
3.9.1 Solution nae-Up - The chromium plate

aTlO t Through use the bath will become contaminated stripping solut s6 i bmade up in accordance
wh heavy mtals which will increase the solution with Table V.
density. Chronic acid concentration determinations
by hydrometer shoild occasionally be compared to
analytical results to establish the increase in
density due to heavy metals. CHEZICAL CONCE ITRATION OPERATING TEMP

3.6.2.4 Sarium carbonate may be added directly Alkaline 1-10 o2./gal.
to the plating bath at operating temperature to tlectro-cleanor 70 - 1409F
lower the sulfate concentration. For each 0.01
oz./gal. of sulfate to be lowered, 0.02 oz./gal, of Sodium Hydroxide 4-6 oz./gal.
barium carbonate should be used.

3.6.2.5 Plating bath volume losses due to TABLE V - CHRONIU PLATE STRIPPING SOLUTION
evaporation should be replaced by deionized water.

3.9.1.1 Fill tank about two thirds full of tap
3.7 Izv mnsz-ztv SOLUTION water. Add required amounts of chemicals In

conformance with Table V based on final bath volume.
3.7.1 Solution ak:;-p - The reverse-etch

solution mke-up shall the sam as the high-speed 3.9.1.2 Stir until chemicals are completely
solution in 3.6.1. dissolved.

3.7.2 Solution Control - The chromic acid 3.9.1.3 Add water to bring solution to
(Cr0 3) and the iron concentrations shall be operating level and beat to desired temperature.
controlled within limits specified in 3.6.2. Solution temperature of 1406F is desired for more

rapid stripping.
3.8 ANODIC TCR SOLUTION

3.9.2 Solution Control - The stripping solution
3.6.1 Solution 9e-k - The anodic etch shall be controlled within limits specified in

solution abh1T su in accordance with table V.
Table Itl.

Suu& P.3. 13102
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P.S. 13102 (Continued) CCAIaNio PRtVWmIzYI
AND PROTCIVt IrImIsarS

4. EQUI 4ENT 5.1.4 After plating, steel -art$ shall be

embrittlement relieved per P.S. 15063.

4.1 Solvent and/or vapor degresing equipment Embrittlement relief shall be started within 4 hours

required by P.S. 12010 and/or P.S. 12020. after plating. If embrittlement relief is not

started within 4 hours, parts shall first be
4.2 Alkaline cleaning equipment required by embrittlesent relieved and then be magnetic particle

P.S. 12030. inspected per P.S. 21201.

4.3 Abrasive cleaning and/or liquid honing 5.1.5 After plating and embrittlement relief,
equipment required by P.S. 12040 and/or P.S. 12045. steel parts, not including ground support parts,

which are specified in the following list shall

4.4 Hydrochloric (muriatic) acid pickling receive magnetic particle inspection per

equipient required by P.S. 12050.8. P.S. 21201. This inspection may be performed with
other magnetic oarticle inspections or be performed

4.5 Ovens for stress and emtbrittleent relief for final part acceptance.
of steel parts. Ovens operating up to 3000F shall
meet requirements for Class 3 systems for (a) P913-8 No B900-81000 C 200 ksi)
P.S. 23401. Ovens operiting at temperatures Over 0

500"F shall meet requirements for Class 2 systems (b) 4330V (-' 200 ksi)

for P.S. 23401.
(c) 4340 C 200 ksi)

4.6 Copper or brass hooks, racks, and wire for
suspending parts in solutions. (d) 1P9-4-30 ( 220 ksi)

4.7 Reverse etch and/or anodic etch tank and (e) 300M (, 280 ksi)
associated equipment including lead-lined or
Koroseal-lined steel tank, heating coils, 5.1.6 Auxiliary lead anodes shall be used for

temperature controller, lead-tin or lead-antimony plating in holes, recessed areas, or other difficult
cathodes, copper anode and cathode bars, filtered hard-to-plate areas, when called out by Engineering
compressed air agitation and a D.C. power supply. drawing or other applicable specification. These

anodes shall be of such size and shape commensurate

4.8 Chromium plating tank and associated with area being plated. Additional solution

equipment including lead-lined or Koroseal-lined circulation into small and deep holes or recesses

steel tank, lead or tantalum heating coils, may be necessary.

temperature controller, lead-tin or lead-antimony
anodes, copper anode and cathode bars, filtered 5.1.7 Parts should be continuously plated to

compressed air agitation and a D.C. power supply. prevent delamination of the chromium deposit. If
parts are pulled from the tank for dimensic-al

4.9 Steel tank for cold water rinse after checks and plating must be continued, follow the

plating. Current Interruption to Measure Dimensions
Procedure., listed in 6.10.

4.10 Steel tank for hot water final rinse. Patse vin 6de top5.1.6 Parts having chromi Jm deposi ts that do
4.11 Steel stripping tank equipped with heating not meet finish requirements, shall be stripped of

coils, temperature controller, copper anode and chromium and then replated. ," M"", - -

cathode bars, steel cathodes, and D.C. power supply.
5.1.9 Parts which have been removed from the

4.12 Filtered compressed air drying equipment. platirg tank and are dry and have insufficient
plating or are dimensionally under size shall be
stripped of chromium and then replated.

5. RFEUIR r.AENTS
5.1.10 Parts requiring chromium and cadmium

5.1 PROCESSING REQUIREMENTS plating shall be plated first with chromium.

5.1.1 All brazing, welding, forming, heat 5.1.11 All unplated areas of steel parts shall

treating, and shot peening shall be done on parts be protected as soon as possible after plating vith

before chromium plating. When shot peening of steel rust preventive compound or primer in accordance

parts is required, stress relief shall be done prior with the applicable finish specification.
to the shot peening.

5.2 TEST SPECIMEN REQUIREENTS
5.1.2 Steel parts Class A or Class B which are

plated to final dimensions shall have a surface 5.2.1 Adhe ion test panels shall be 4130 or

finish prior to plating that is equal to, or better 4340 steel, approximately I inch x 4 inches x 0.040

than, the required finish after plating. When the inch.
surface finish of the chromium plate on such parts
is not specified on the drawing, it shall be equal 5.2.2 Test specimens for evaluation of hydrogen

to, or better than, the surface finish specified for embrittlement relief shall be made of material which

the base metal, is identical in type and heat treatment to the
production material, or the specimens shall be made

5.1.3 Prior to plating, steel parts having a of 4340 steel conforming to MIL-S-5000 or AKS 6414,

tensile strength greater than 100 ksi which are heat treated to 260-280 ksi ultimate tensile

subjected to machining, forming, or grinding strength. Thee specimens shall conform to either

following heat treatment, shall be stress relieved MCAIR Std. 60114-1 or A.iTh E292 configuration, with

per P.S. 15063. 0.010 * 0.0005 inch notch root radius. The
specimens shall be plated to a deposit thickness of
0.0015-0.0030 inch.

I
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P.S. 13102 (Continued) CID louI PREVENTZO$
AMPR0TWCTIV3 P11115135

5.3 PLATING PROPERlY RjUUIR'3wT! 5.4.3 The preferred method for accomplishing
chrome plate run out i through proper masking and

5.3.1 General Appearance robber techniques during the plating process.
lowever, run out may be accomplished by careful

5.3.1.1 The a-plated chromium deposit shall be machine grinding, provided the plating thickness is

smooth, continuous, adherent and free of blisters. .002 inch, or greater. Care must be taken to avoid

Cracking In the as-plated chromium that can be seen overheating and/or grinding into the steel

with the unaided eye shall be cause for rejection. substrate. The shot peened surface shall not be
A uniform satin lusterlose finish Is acceptable. disturbed.

The additional requirements specified below shall be

met as applicable. 5.4.4 Additional corrosion protection is
required on the thinned out chrome and any bare

5.3.1.1.1 Parts plated to dimension - The steel remaining in the run out area. This area

as-plated chrOmiUm shall be free of pits, nodules shall be brush plated using low embrittling cadmium

and frosty burned areas. plate per P.S. 13113 or other costing specified on
the Engineering drawing. This protection is not

5.3.1.1.2 Parts to be round to dimension - required for parts immersed in hydraulic oil.

Pits having a depth that does not penetrate the

final thickness or radius of the part and ca be
removed by grinding are acceptable. Frosty burned 6. PROCZDUZS

areas which will be removed by grinding are
acceptable. 6.1 Solvent clean or vapor degrease parts in

accordance with P.S. 12010, or P.S. 12020 to remove

5.3.2 Plating Adhesion oil and grsae.

5.3.2.1 Adhesion tests shall be made by bending 6.2 Stress relieve steel parts in accordance

test panels through an angle of 180 on a diameter with requirements of 5.1.3.

equal to the thickness of the panel, straightening,
and then examining at four diameters magnification. 6.3 Remove scale and corrosion products by

The coating shall be adherent and show no separation abrasive cleaning in accordance with P.S. 12040, or

from the base metal. Formation of cracks in either by liquid honing in accordance with P.S. 12045.

the base metal or in the plating, that does not
result in flaking or peeling of the plating shall 6.3.1 Shot peen steel parts, as specified by

not be cause for rejection. Engineering drawing.

5.3.3 Plating Thickness 6.4 Mask areas which are not to be plated with

rubber stoppers, rubber masks, tape, or lacquer.

5.3.3.1 Thickness of chromium plating shall be Before dipping parts in wax or spraying them with

p acified on the Engineering drawing or other lacquer, cover any surfaces that are to be plated

pplicable document. with aluminum foil or tape to preven-t contamination

0 by wax, lacquer or other contaminants.

5.3.4 EiLbrittlement Test
6.5 Attach parts to racks or fixtures making

5.3.4.1 Your specimens conforming to the certain that good electrical contact has been made.

requirements of 5.2.2 shall be embrittlement relief

baked in accordance with P.S. 15063, loaded In 6.6 Alkaline clean parts in accordance with

tension to 75 percent of the predetermined notch P.S. 12030, type as applicable for substrate.

tensile ultimate strength and held at this load for

200 bourn. The samples shall be considered 6.7 Pre-Plating Activities

nonconforming if any specimen fails by fracture or

If any specimen is cracked. Specimens shall be 6.7.1 Perrous Alloy and Stainless Steel Parts -

inspected for cracks by penetrant inspection per Anodic etch parts in the Reverse etch" solution

P.S. 21202. conforming to 3.7 at 1-3 amperes per square inch
using a voltage range of 4-6 volts. Parts made of <-

5.3.4.2 Nonconformance of any test specimen 4130, 4340, or 300H steel shall be etched for 3-5

shall result in red-tagging of the tank, and no minutes. All other steel parts shall be etched for ,-

further plating work shall be conducted until 30-120 seconds. Rinse and transfer them to the -A

resolution of the operating problems. The plating tank immediately. When parts ae reverse

ebrittlement relief test shall be repeated etched In the plating tank, rinsing and transfer of

lmawdiately. the parts is not necessary.

5.4 CHROEZ PLATE RUN OUT ALTERNATE: Activate the parts by anodic etching for
60 seconds + 15 seconds in the anodic etch solution

5.4.1 When chrome plate is applied to fatigue (3.8) using-a current density range of 4-6 amperes

critical or fracture critical parts so designated by for each square inch of exposed metal; rinse and

the Engineering drawing, and to high strength steel, plate immediately.

the chrome plate termination shall consist of a run

out within a distance specified upon the Engineering
drawing.6.7.2 Nickel-Plated Parts - Immerse the parts

in the 603 hydrochloric ac-r-olution (P.S. 12050.8)

5.4.2 Ybe term. *run out, describes the for 15 - 30 seconds; rinse and plate.

transition of the plating thickness ftro its
finished. ground surface to its termination. (Run ALTERNATE; Activate the parts in the Table III

out shall be synonymous with other descriptive anodic etch solution for 60 second ± 15 seconds

terms, such as bleed out, feather out and fade using a current density range of 4 - 6 amperes for

out.) Run out is the decrease in plating thickness each square inch of exposed metali rinse and plate

that takes place in a gradual, uniform manner to immediately.

asult in a tapered edge. The shape of the taper
y be straight, or mildly convex, or mildly

lo ncove. Steps are not acceptable. Refer to

Figure 2 for examples of acceptable run out.
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471

of standard articles, and particularly where automatic plant is con-
cerned, it is possible to make a fair estimate of the quantity of chromic
acid to be added at regular intervals to maintain the concentration.
However, the additions should be somewhat less than those required
theoretically and the balance made up only after chemical analysis has
confirmed the quantity required.

Trivalent Chromium
jeTs
lied Chromic acid is reduced at the cathode to the trivalent state, but
ain- as this product is oxidised to chromic acid at the anode, an equilibrium

becomes established. The concentration under equilibrium conditions
depends mainly on current density and the ratio of the cathode and

,hen anode areas. If the effective anode area is greater than the cathode
area, the trivalent chromium concentration remains low. If, on the
other hand, due to the shape of the part for deposition, as, for example,

150 in internal deposition, the anode area is small, or if the anodes are
are, not properly maintained then the trivalent chromium concentration
ints, may become quite high.
!led. As a general rule, the concentration of trivalent chromium should
it. it not exceed 14 oz./gal. Concentrations greater than this may cause

ofitted dSts.
Iate The colour of the solution is a good indication of the trivalent

n to chromium content. If the solution is transparent and orange in colour,
, of the trivalent chromium concentration is low. If, however, the solu-

if tion is opaque in thin layers and has a greenish hue, it can be assumed
lico- that the trivalent concentration is high. The necessity for chemical

analysis can be judged by these means, but in any case an exact
analysis should be carried out every three months.

-. . -1 , , J

b.sent The Dechromator -" " - -

this As already stated, the concentration of trivalent chromium in the
I for solution depends on the respective areas of the cathode and anode.
pray By careful arrangement of the sequence of work treated, alternating

0 work requiring a small anode area with work requiring a large anode
least area, it is usually possible to maintain the concentration at a suitably
nical low level. If this cannot be arranged, trivalent chromium can be
bath oxidised back to chromic acid in the solution by the " porous pot"
:tion method (Dechromator). This comprises a small cathode in a porous



472 Miscellaneous Chapters Control

container of unglazed earthenware which is hung on the cathode bar TI
while the solution is worked at high current density and with a large tion ob
anode area. The trivalent chromium in the bulk of the solution is tion, a
oxidised to chromic acid whilst that formed at the cathode is retained current
in the pot. When the resistance of the solution in the pot becomes tion wa
too high for satisfactory working it is discarded, and the operation is
repeated, if necessary.

Although widely used, it is not entirely satisfactory except, per-
haps, for small installations, since the liquid inside the pot tends to
bubble over partly as a result of the tremendous gas evolution and
partly through actual boiling resulting from the high current densities Sulphul
employed, so spilling back trivalent chromium into the bulk of the TI
solution, and dr

Another method (Seegmiller and Lamb""), which avoids the use carried
of a porous pot, is to work the solution at a high temperature (175 *F.) in the
with a high cathode current density (550-600 amp./sq. ft.) and a low parts tr
anode current density (18-20 amp./sq. ft.). A steel rod can'be used the aci
as cathode in conjunction with an artii l lead. anode. having an tion of
area at least thirty times as large as that of the cathode. "T

content
tely 10'
origina,
tration
solutio

If
quantit
is too I
tion of
barium
phuric

1n
probab'

Ba
Ba

i Rt

(2) wil
Fig. 202. insolub
Dechromator employed to reduce increas,
trivalent chromium concentrasion.



Control of Chromium Plating Solutions 473

The following numerical example indicates the speed of oxida-
tion obtained in this way. Using a current of 6 amp. /gallon of solu-
tion, a cathode current density of 550 amp./sq. ft. and an anode
current density of 18 amp./sq. ft., the trivalent chromium concentra-
tion was reduced from 34 oz./gal. to oz./gal. in

22 hours with solution temperature 175"F.
41 ,, ,, ,, ,, 120aF.

126 ,, ,, ,, ,, 70"F.

Sulphuric Acid
The sulphuric acid concentration may decrease due to spray loss

and drag-out of solution or it may increase due to sulphuric acid
carried over from the etching solution or to its presence as an impurity
in the chromic acid additions which are made periodically. If the
parts treated have a complex shape, the greatest effect will be due to
the acid carried over from the etch, and the sulphuric acid concentra-
tion of the solution will gradually increase.

The sulphuric acid content desired depends essentially on the
content of chromic acid. The ratio CrO H:SO., usually approxima-
tely 100: 1, should not vary by more than 10-20 units from the value
originally fixed. It follows, therefore, that the sulphuric acid concen-
tration should be checked each time chromic acid is added to the
solution.

If the sulphuric acid concentration is too low, the necessary extra
quantity of sulphuric acid can be added as such. If the concentration
is too high, the excess can be eliminated as barium sulphate by addi-
tion of barium carbonate cr hydroxide. Approximately 2x oz. of
barium carbonate or hydroxide are required to remove x oz. of sul-
phuric acid.

The reactions involved in the removal of sulphuric acid are
probably as follows •

Ba(OH) + HCrO. -* BaCrO + 2H.O ............... (1)
BaCrO, + H.SO, -+ BaSO, + H.CrO, ............... (2)

Reaction (1) will take place immediately on addition, but reaction
(2) will progress much more slowly as barium chromate is almost
insoluble and will remain on the bottom of the vat. In order to
increase the speed of reaction, it is preferable to fill the calcul.ted



ABOUT HARD CHROME
by Clarence H. Peger, Hard Chrome Plating Consultants Ltd. Cleveland, OH

XVII- Replating

The word "replating" should newly plated or ground, or a surface layer, it isn't necessary to go
mean only one thing - put. used in service. Other variables are through any Involved cleaning pro-

ling another layer of chrome on an anode condition, part of the surface cess. You don't need an electro-
existing deposit. It's a no-no to say left unplated, surface on finish size, cleaner, which is expensive to main-
you are going to "strip and replate a spot plating, surface ground or plat- tain and will slow you down. Wipe
piece." The correct terminology is Ing worn through in spots, and base the surface with lacquer thinner and
"strip and plate," a procedure material, whiting powder, rubbing to remove
which can save a lot of confusion All dictate the procedure to be grease and oil or other foreign mat-
around the shop. There is also a lot used. The situation is not as bad as ter on the surface. If the part has
of confusion about how to replate this sounds, but it will require a few been used, a greaseless polishing
different thicknesses of hard decisions. First we tackle the basic or glass beading treatment may be
shrome properly. It's not surprising procedure, which will cover about in order. Get the surface clean and,._ that there are several schools of 75% of the replating jobs, then we even more Important, keep it clean!

14 l hought as to the best procedure. take up the rest. Don't ray the workpiece on a dirty
Unfortunately one of them is avoid in all cases we want the plating toanode
doing it like sin. continue just as it left off. This when reracking It. If you get Into any
instead of replating hits you where means a warm-up period in the tank, other involved cleaning procedure
it hurts - in the balance sheet at you wind up with unnecessary
the end of the year. t e hile u can ten equipment, excessive water use,

When replating Is done correctly perature. While you can plate on a and chemical disposal problems.
A there should be no ifference in the chemicallyThe wasted time and effort can be

layers and grinding through the surface is better. Any surface that better spent on something more
. bond zone should not be notice- has more than 0.0015' (0.038 mm) o

e.nd Soe shopld rotbepatig thick chrome should be reverse ID productive.
ble. Some shops call replatng etched for three minutes, after') Warm-up time Is five to 30 min-

m. I don't laminate and net her warm up, at the regular running volt- utes, the actual period depending,-

should you. The word "laminating" age of the tank. This will remove on the mass of the part. In any case,.
two distinct layers, and is about 0.0005" (0.013 mm) of the never warm up the part longer than,,terr ibl public la. as ar as chrome surface and lightly etch it. 30 minutes. Parts heat up very--".terrible public relations. As far as

A, the public is concerned, they know If reverse plating (etching) is al- quickly when immersed in a solu-

2' " laminating to mean distinct layers lowed to continue much beyond tion. So now you have warmed the

with a binder or space In between. this time the chrome will either be piece up and reversed it three mi.

b Even If the piece Is replated two or removed entirely or in spots, or be utes. As soon as it hits the three-minute mark cut the voltage dlown , =

more times, the final result should badly etched, which will show In the to three volts, then turn the rack ,-
beasollddepositofchrome. new layer of chromium. Which of .-o tevlttn trn theyrac ,4

In the MrETAL F INISMING GUIDESOOK these nasty things happens will de- around to plating position. Slowly %r,-

section on replatlng chrome, a pend on the chrome thickness and bring the voltage up to plating volt-O- ,

method Is described that gives condition. The three-minute mark age, but take no longer than one .b

ood results under some condi, for anodlc treatment In the chrome minute to do this. I mean one min.- r4'tAute absolutely, positively, so watch L%

ns but, unfortunately, poor re- plating solution has stood the test le abol , i
Its in others. There are too many of time of over 40 years of replating. the clock!

W ariables that affect the outcome to Yes, there tire exceptions, so watch The reason for the cut voltage is
have a simple rule for everything, for them down the page. as follows. Especially with conform.
Some of the variables are Ihrome Because you are removing a Ing anodes and high plating rates.
thickness, whether the surface Is 0.0005" (0.013 mm) thick chrome the anode will plate In the reverse

APRIL 1982 57 r eu- 'd "re ft0.C.



cycle. This chrome will be plated 140°F (60"C) to room temperature I have mentioned the everpresent
very rapidly on the high current den- to get the correct size while hot. Do oil slick on the surfaces of chrome
sity areas when the rack is placed in not rinse it off, and if after a quick solutions. Now comes what to do
the plating position. If the voltage is check it still needs more chrome, about It. When putting In this tyrpe
lowered at the start, the chromium drop it back in the anode. You must of replate work, It should go in be-
will deposit on the piece at a more reverse it again for three minutes to tween working racks or at the end of
normal rate. Taking one minute to Insure that it will not peel. the tank where air agitation bubbles
bring the voltage up Is more than There Is always some oil floating are coming up. You will find no oil
long enough to deptate the anode. on the tank which could adhere and slick at these places. A dry surface
More than one minute wastes time cause peeling if It Isn't removed by will pick up oil easier than a wet
aind may induce gas bubble pitting. reverse treatment. At that stage of one. Putting the piece In while wet

Some people recommend taking the game it doesn't pay to take with water also helos.
10 minutes to bring the voltage up. ch.ances. A iarge shaft or roller out How much reverse you Should
If your labor is worth 50z a minute, a of the tank a few minutes doesn't use will depend on the thickness of
little head math will tell you what need a warm up. It will take you the existing chrome deposit. A rule
this wasted time costs, and believe about five minutes to get it started of thumb is that you will remove
me, it is wasted. To make up for the again, which is enough to bring it 0.00015' (0.004 mm) thick chrome
removal of 0.0005' (0.013 mm) thick back to running temperature. per minute after the warm-up pe-
chrome plus slowing down of the When replating thin deposits rlod. Experience has also shown
anode, which occurs when the an- under 0.0015" (0.038 mm) thick you that If you are going to reverse the
ode is dormant in the tank, it will be have a whole new ball game. Re- work at all, the minimum time Is 30
necessary to add 1/2 hour to the run- verse times have to be shorter to seconds. To be on the safe side you
ning time. prevent partially or sometimes en- would only want to remove no more

If you are looking for these re- tirely removing the existing plate. If than 20% because some areas may

plate racks to be vigorously gassing the material is low-carbon, low-alloy reverse faster than others.

at the end of three minutes reverse, steel, reversing the plate off may be You don't have to carry this out to

forget it. Some will and some will the thing to do. If you reverse the the last decimal point. Close
not. This is not a reliable indicator plate off high-carbon, high-alloy enough would be: two minutes for
nt thei e s notad elie indtopr steel, or other materials It may be chrome between 0.001 and 0.0015"
that the piece has had the proper re- rejectsvile. Steels that can tolerate (0.025 and 0.038 mm), one minute
Sverse treatment. How much gassing only less than one minute reverse for 0.0005 to 0.0011 (0.013 to 0.025
yralaou r see h Is dethene b d e will probably misplate where the mm) and 30 seconds for unde

. eral factors, such as the age and

condition of the anode. A new an- chrome is entirely stripped off. Of 0.0005" (0.013 mm) after warm up. I

ode will hardly gas at all while older course, other materials that can't had you fooled there for a minute. I

ones gas at a variable rate as they sand any reverse will be a total loss bet you thought this was going to

reform. if the chrome breaks through. be complicated, you will be replat-
To avoid these problems, reverse Ing eithsr thin or thick deposits and

The condition of the chrome plate treatment after the warm up can be just about nothing In between.
also has an effect. If you replate a from 1/2 to two minutes and, In spe- There are several situations
piece that has been just pulled out clal situations, no reverse at all where no reverse treatment before
of the tank, it will begin gassing vig- should be done. Jobs we are talking replating is called for. One of these
orously (whatever that means) in about now would be other than plus Is a hold-to-size job that comes out
less than 30 seconds. If it's turned grind pieces. Because of the short- a few tenths light. When you unrack
around with less than 30 seconds er reverse times it will be necessary any job, treat It as If It will have to go
reverse, it is very likely to peel im- to clean the surface more thorough- back In the tank. This means don't
mediately or in the grinding opera- ly and maintain it in a no waterbreak scrape the anode, remove the hold-
tion. The three minutes reverse condition. Ing bottom or tear off the stopoff
takes into account the variables for For the beginners, if a surface Is before checking the piece for size.
the heavier chrome deposits. You totally free of oil, grease or tallow, Keep it clean, wear gloves so you
can get in trouble with large pieces water will spread over it In a thin, don't fingerprint It and don't lay it
that have poor contact, connec- uniform film. The water will bead up on a dirty bench. Remembering this
tions, not enough anode, and slow or refuse to cover the surface where will save you a lot of time and
plating rates. Reverse will also be any of the just-mentioned sols are trouble.
slow, so use four or five minutes for present. To clean a surface to a To add a little more chrome to the
these. What I am saying is that you waterbreak-free condition It can be piece, warm it up with only the cath-
are not supposed to be plating like scrubbed with caustic solution ode hook Insulated. If the anode
that anymore! from the electrolytic strip tank and works off the other racks, it won't

When running pieces in conform- pumice powder. You can also use slow down, so it will be easier to f ig-
ing tank anodes, it's easy to lift scouring powder purchased from ure the additional running time
them and check them for size. Sub- your local grocery store. Most Keep warm-up time as short as poe.
tract 0.0004 (0.01 mm) per Inch of brands have grease-dIssolving and sible, which would be about five or
piece diameter for shrinkage from wetting agents In them already. 10 minutes for small pieces.
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0 f you have kept the piece clean, spotted with plastic tape or lacquer the border area.
put It back in the tank in an area if tape isn't practicable. Aluminum Knowing how to replate saves a

',in there Is no oil slick, it will not tape should be positioned I/.' back lot of time, and time iq about 95% of
peel and the plating will be satisfac- from the p-astic tape edge. If foil what you have to sell. If you strip
tory. I have used this procedure on tape is allowed to border the area, and plate you waste the strip time,
pieces that have gotten very rough reverse treatment will pull some polish or polish-buff, or glass bead
treatment, with no failures in use. In chrome from under the foil tape and time, stop off and rack time. All of
this case you are replating on a It will never plate back. Therefore, this can add up to many hours - ex-
chemically clean surface. A point I when the spotted area Is ground, a pensive hours. You can hard
may not have made clear Is that I al- groove will remain around the area. chrome plate using any of the fol.
ways reduce the voltage on every re- The plastic tape edge prevents this lowing types of bonding on either
plate Job before the piece starts from happening. new or chromed surfaces: Chemi.
plating again. Pieces that have ground-through cal, mechanical, etch bond, or some

Another no reverse situation is a or worn.through chrome In spots combination of the three.

0.0003 to 0.0005" (0.008 to 0.013 can present a problem. The ground- For replating, a chemical bond is
mm) thick flash job that misplates through area is going to look differ- adequate for thin deposits not sub-
(i.e. has unpiated areas) in some ent from the chrome coated area ject to high shock loads. Reversing
area. By moving the anode closer, and there will be a border area that the chrome layer produces an et-
or adding more anode area and run- is a combination of both. The border ched surface and the result is a
ning it at higher voltage a minute or area can look pretty sad, and its combination of all three types of
two, the unplated area can be made width will depend on the thickness bond. If there is a failure, it will be
to plate. Here again, keep the piece of the chrome layer. If you are asked the result of the first layer of
clean and get It back In the tank as to plate a piece like this to size, you chrome not being applied correctly.
soon as possible. If you haven't can't strip it first, since this would This in turn is usually caused by us.
tried to clean, polish or reverse make it out of round. It would be Ing an incorrect reverse treatment.
etch, it will be very difficult to see wise to replate It to the high side or This eases us into next month's ar-
where the missed spots were. if it is slightly over, to allow polishing out ticle, titled "Reverse Cycles." MF
a mirror finish job, they will buff out Correctionith the rest. If yudecide to
iange the anode and only spot Very rarely do "gremlins" take over in laying out figures and captions for
plate the miss, it will be very impor- the articles, in fact, we cannot remember the last time It happened, but wetant to enter the tank where there is regret that an error was made In the article by Robert D. Wyvill entitledno oil slick. Failure to do this will re. "The Importance of Scab Corrosion Testing" in the January 1982 issue.

suit In rainbow colors all over the The captions for photomicrographs 4B and 4C were transposed on page 23.
chrome on areas away from the an- Additionally, the table under Fig. 6, below, belongs with Fig, 5.

ode.
Energy Dispersive X-Rey Analysis

When flash plating, you can run Element (SA) Modified Process (Spray) (5C) Conventional Process (Spray)
into the situation where you have
misses caused by scale left on the Weight Percent Weight Percent

a oil It o o1
workpiece. Glass beading and re- 78.0 0.3 ±o1% 3.3 07 1%

entering the tank at 3V, then bring- Zn 13.5 0.3 ±2% 21.0 0.8 ±3%
Ing the voltage back up, will get Fe/Zn 8.0 3.0
them covered. You may have to re-
plate a piece that has copper or The two tables below should have appeared as part of Fig. 6 on page 24.
brass showing. Warm it up with the
anode hook tagged and the cathode Conventional Process.: Conventional Process:
hook working on the cathode bar. Spray Immersion
This applies to reversible racks Final Corrosion Cross Corrosion Cross
only! Rinse to Scribe Hatch to Scribe Hatch

As long as copper or brass has 20 1.5mM 7 <1.0mm 9
18 <1.0 I <1.0 9voltage applied, it will not eat up. 16 <1.0 a 1.0 9

Keep the warm-up time short and re- -

verse only 30 seconds. I have spot
replated many pieces that were on ConventSonelProces : CoIventionelProcess:
finish size. When the spot plated "Fins) ScabCorrosion Cross mbcmroalon Cross
ito was ground to match the other Rinse Tote/Width Hatch Total Width Hatch
Chrome, you couldn't see where It 20 7.0mM 7 2.0mm 9
was. While this is truly replating, 18 8.0 7 2.0 9
the success or failure depends • 18 5.0 a 3.0 9
more on the stopoff method. It Is "
necessary to border the area to be - We apologize for any Inconvenience caused our readers by this error.
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/ABOUTHARD CHROME
by Clarence H. Peger. Hard Chrome Plating Consultants Ltd. Cleveland. OH

, Bright Range-The Total Picture

If you were to plate three lots of Unfortunately, most of the 0.040" in diameter along with large
pieces, one lot at 130°F, one at world's hard chrome shops have pieces in the same tank at the same

1400F, the other at 150*F, and each been trapped Into using 1300F hard time using one rectifier. The hole in
piece in a lot was plated a little fast- chrome plating solutions. The cost this "o" is about 0.040" in diameter.
er than the others, the brightness of of this mistake has been untold bil- This is also not very feasible in a
the chrome deposits would vary, as lions of dollars wasted on excess 130'F tank, besides all the other
shown in Fig. 1. The three curves in labor, materials, chrome, energy horrendous disadvantages. In 1945 I
the drawing may not be precise but and plant size. started writing a hard chrome plat-
they are accurate enough. The 150"F curve looks great but Ing book, and actually wrote five

* There could be variations caused there are serious disadvantages to pages until I said to myself, "Hell,
y the type of chrome solution, con- using this high a temperature. Most everybody knows how to hard

centration differences, chromic tank linings are short-lived includ- chrome plate."
acid-to-catalyst ratio, and anode-to- Ing lead, and anodes suffer the It wasn't until 1973 that I found
cathode ratio. In any case, there Is same fate. Because of the high volt- out how wrong I was. On my vaca-
such a vast difference In the width age and currents necessary to plate tion that year I passed a plating
of these curves that nit-picking will 0.010" to 0.012" per hour, contacts shop in North Carolina. I turned
not be allowed! and the ability of the part plated to around and went back to see how

For those of you who are current carry the current become critical in they were doing. What a shocker
density happy, each curve starts out a hurry. Large parts would need that turned out to be! They were try-
with the lowest density possible to huge rectifiers to supply the nec6s- ing to hard chrome plate some
plate, which produces a very milky sary current. shafts in what looked like a bright
plate. As the current is raised, for I know of one captive shop that is chrome tank.
each succeeding piece, plating gets plating air hammer cylinders 0.012" Over in a corner I noticed some
brighter to a maximum then falls off per hour in tn'e ID at 150OF, but that tools, molds, and dies and I asked
to badly burnt plate. Both the 130*F is all he plates. Most of you have job the foreman when and where he
and 150*F curves are extremes and shops and It's necessary that you was going to plate them. He an-
shouldn't be used. be able to plate holes and slots swered, "We are not going to plate

10%t F 140'F 150 F 100%IVory Sn" - (ver- Brght,

0%_ 50%
25%- 25%

0--0

005 010 015

0 Inches per hour of plating

Fig 7. Milky plate left side of curves up to the 25% point. Burnt plate right side of curves down from the 25% point.
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them; they will stay there until the die. Large flats only plate on the the bank and happier customers
* customer gets mad and takes them edges; zilch in the middle. there is no hope for you!

away." Have you stopped and figured out What gets me and your custom-
A stop at three more shops how much it really costs you and ers mad Is that most of you are not

turned up pretty much the same the customer to plate and grind this shaping up (look at the drift to cap.
story. Upon returning home I sloppy work? There is a long list of tive shops). Ninety percent of you
started writing the book that should other bad things you have to con- really don't know how to hard
have been written 28 years earlier, tend with If you are plating that mis- chrome plate and the other 10%

Of course these shops and prob. erable way, Of course, how would have a lot to learn. Slopping chrome

ably yours are suffering from the you know if you have never seen a on pieces Is not hard chrome plat-
plating by drops, 130°F syndrome. shop that plates at 140"F, 0.002' to ing, nor makes you a hard chrome

Believe me, it's not the way to plate! 0.006" per hour rates and uses the plater.

A look at the 130"F curve will show reversible rack system. Chrome shops plating the hard
you why. If you don't plate at a 2 Notice in the 140°F curve that way never seem to have time to
Amps per sq in (ASI) rate you're you can plate anywhere between learn anything new. No wonder-
quickly in trouble. At I A, the piece 0.002" and 0.006" per hour ahd have most of their time is spent spinning
comes out milky; at 4 A they burn an acceptable hard chrome plate. I their wheels. The amount of plating
uP. have been plating this way all my jobs It takes you a week to do

As if that isn't enough, the whole working life (since 1941 to be exact), should be done in one or two days!
method is rotten to the core. At and it's no pipe dream. There are vir- Ouality-wise, on a scale of i to 10,
130°F and 2 ASI, you're always tually no disadvantages to plating 130*F shops are barely a 1 while
fighting high trivalent levels by this way. You don't abuse the solu- 140'F shops using the reversible
dummying the tank (you can't sell tion or equipment, you get 3 to 4 rack system area 10.
the dummy rods!) or worse yet, times more work out of a tank, and
throwing out the solution! Shafts at least twice as much productivity Don't sit there gnashing your
come out with too much chrome on Out of a plater. If you can't equate teeth-make me prove it. I can, you. the ends and not enough in the mid. these things with more money in know. MF

NOW YOU HAVE A CHOICE

HLiDor
SFLOATING POLYPROPYLENE BALLS

Reduce heat loss from open tanks by 80%
Reduce Fumes, Misting, Splashing, & Evaporation

UTILIZE THE ADVANTAGES BOTH SOLID & HOLLOW
BALLS HAVE TO OFFER

* SOLID BALLS LAST INDEFINITELY THEY e NEW HEAVIER WALL HOLLOW BALLS FLOAT
CANNOT SINK. NO REPLACEMENT NECESSARY ON LOW DENSITY SOLUTIONS WHERE SOLID
* BECAUSE THEY ARE SOLID, THEY AFFORD BALLS WILL NOT.
GREATER INSULATION OF THE SURFACE WITH * OFFERED IN A WIDE RANGE OF SIZES
ONLY ONE LAYER REQUIRED FROM 3" DIA. TO 4" DIA.
* WITHSTANDS TEMPERATURE EXCEEDING 240-F e LOWER PRICED THAN ALLOTHER "
* SIZES 1" DIA., 1112" DIA., & 1/-" DIA. HOLLOW OR SOLID BALLS SOLD.

SASK US ABOUT: HIGH DENSITY POLYETHYLENE HOLLOW BALLS AVAILABLE IN BLACK. PREVENTS
ULTRAVIOLET DETERIORATION AND EVAPORATION OF LIQUIDS STORED IN OUTSIDE OPEN
TANKS. SIZES 2" DIA. AND 4" DIA ONLY.

I ALSO AVAILABLE: COPPER PLATED LIGHT WEIGHT PLASTIC BALLS FOR BARREL PLATING OF
SMALL ELECTRONIC PARTS, THEY PREVENT THE STICKING TOGETHER OF FLAT PIECES AND

We're ASSURE UNIFORM P.,TING THEY ELIMINATE COSTLY RACKING SIZES 2MM TO %.W

tihe THE PLATING PRODUCTSC., INC. FE
# BROCHUREOr nal! 640 Ccoax A 1oo, Ke t, NJ 0703 201241040SW PRICE LISTA COMPLETE L,NE OF CHEMICALS AND PROPRIETARIES
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ABOUT HARD CHROME
by Clarence H Peger, Hard Chrome Plating Consultants Ltd. Cleveland OH

1-N XVIII-Reverse Cycles

w hile It'S possible to plate strict the amount of reverse you can tain. Low-alloy and carbon steels
e"erything without a reverse use because you don't have the will stay bright and only start turn-

cycle, the result would be a weak throwing power to plate even light ing slightly red at the 3 minute
bond on many materials. Such a carbon coatings. mark. Red turning steels can toler-
bond may survive a sliding friction Table 1 reverse times may be near ate hours of reverse and still plate.
application but not be adequate for what you use now, but in fact you If a rack is left in reverse accidently,
thick deposits or parts subject to may be using 1/3 as much etch as is check the color. If It is black or gray,
shock and bending stresses. Not customary in the reversible rack it will have to be repolished or
knowing exactly how everything system of plating. For the same ground if it's not completely scrap.
you plate Is going to be used re- time, if you are plating three times If it's red, turn the rack around and
quires all pieces to have the best faster, reverse will be three times plate it.
possible bond. greater. To a point this gives a more In Table 1 the first column shows

All pieces that can be reversed In desirable _bond between the base AISI numbers that you will find on
chromic acid should be reversed in material and the chrome. most complete blue prints. If the
the chrome tank. A separate chrome When reversing cast Iron or car- customer only sends in a small
reverse tank is a waste of time, bon steels, you should be able to drawing or part of a larger print, the
chrome, floor space, and equip see a darkening of the surface. This material and heat treat box may be
ment. That's a lot of wasted money will be carbon etched and drawn to missing. A phone call may supply
for nothing. True, a separate reverse the missing Information.tank will keep the plating tank the surface. However, too much car- temsigifrain
slightly cleaner, but I have never bon will weaken the bond and make How Important this is can be
found it necessary or worth the ef- the surface difficult to plate. Low- clearly seen in the seconds reverse
fort. carbon steels will turn a reddish hue column. These reverse times are

A hard chrome pler needs to in reverse, while high alloy steels about 50 to 70% of the maximum re-
know virtually nothing about chem- turn gray. If you don't know the al- verse they will take In the average
kntry and something about ectrc- loy you are reversing and can check condition of heat treatment they are
ity, but much more about machine progress of the reverse cycle by usually in. Metals in the annealed or
shop practices and a lot about looking at the surface, the above soft state can usually tolerate two
metallurgy. A trip to your local I colors will tell you how much re- or three times more reverse than
brary to read a metallurgy book or verse to give it. listed. This is another good argu-

two can only be a rewarding experi- Check the surface color at the 15 ment for visually checking reverse
ence. If you don't understand the second, 30 second, 1 minute, 1 /, 2 progress when possible. Need I say

metallurgy involved in the reverse and 2V2 minute points if you can go there must be good lighting over

Cycle, everything else may be done that long. You don't have to look at the chrome tank?

perfectly to no avail. That means Re- all of these points If it's obvious The first of the four numbers in

iectaville and perhaps lost custom- that the surface isn't changing the standard and alloy steel col-
ors. quickly. High alloy steels will turn umn$ Indicate the type of steel it is.

The tendency is to under reverse gray between the 15 second and 1 Second number Is the percentage
for two reasons. Because of the (lf- minute points. They will show an of the principal element, while the

ferent combinations of alloying ele- etch quickly and It must not be over- last two are the carbon content ex-
ments in various steels and differ- done or the piece will not piate. pressed In hundredth of one per.
ent degrees of heat treating, the High-carbon steels will turn cent. An example Is 5160, which is a

maximum amount of reverse for blackish between the 15 second chrome steel with about 1%
each alloy varies widely. Large and 2 minute marks depending on chrome and 0.60% carbon Table 2

spacing and slow plating rates re- the percentage of carbon they con- shows the first number for the dif-
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Table 1. Chart for Calculating Reverse Cycles In Reversible Rack Plating

. Steels Seconds AISI No Seconds AISI No. Seconds
gAlSl NOS)

Standards Steels Cold Work Air Hard
1005- 1039 300 316L 120 A2 - AG 60
1040- 100 180 317-385 90 A? 30
1064- 1095 90 A8 - A9 90
1106- 1119 300 Magnetic Stainless AIO 40
1132- 1151 180
1211-1215 300 403-416 90 Cold Work Oil Herd
1330- 1345 120 416SE - 436 60
1513-1527 300 440 A B C 45 01 90
1536- 1572 120 442-446 60 02 120

501-502 120 06 60
07 60

Alloy Steels
4012- 4028 10 Hi. Temp HsStrength Steels
4037 - 4047 120 601 60 Shock Resisting
4118 - 4161 60 602 - 604 120 SI - $7 70
4320 - 4340 60 610 - 616 60
4419 180 617 - 618 45 Mold Steels
4615 - 4626 120 619 90
4718 - 4720 120 630 - 650 120 P2 - P21 120
4815 - 4820 120 651 - 652 45
5015 120 653 60 Special Purpose Stel
5120-5130 120 660 120
5132 - 5160 60 661 20 L2 - L6 60 - 120
51100 --52100 60 662 - 665 120 FI - F2 60
6118 180 670 - 671 5
6150 90 680 - 690 Vapor Blast" Water Hard Steels
8615 - 8630 120 50% Sulfuric Wash
8637 - 8655 60 W1 - W5 S - 180
8720 120 Hi. Speed Tool Steels
8740 W Cast lron Gray 5
3822 120 MI - M4 60 Cast Iron Chilled 30
0254 - 9260 90 M6 20 Cast Iron Malleable 40

M7 - M10 60 Meelhanite 60
Boron Steels M30 - M43 30 Cast Steel 60

M44 20 Semi Steel 60
50844 - 50860 90 M46 - M47 30 Lead 0
51860 60 TI - T2 60 Copper 0
81845 90 T4 - T5 30 Zinc 0
9417 - 94830 120 T6 20 Brass 0- 15

To - T15 30 Bronze 0 - 15
airiless Steels"" Aluminum bronze - wet with

Not Work Tool Steels Caustic 5 mi. No reverse
201 - 304 60 Silver Solder 0
304AL 120 HI - H 14 60 Beryllium copper cut Voltage
30660 Hip 30 Carbide Vapor Blast
308 90 H21 - H26 45 Stelite 10 to 30 in
309 45 M41 - H43 60 Ferro Tic' Electric Strip
309S 90 Carburzed A Hardened -
310 45 COld Work Tool Steels Pack Hardened 180
310S 90 Vapor Carb 30
314 45 D2 60 Cyanided 60
316 90 03- 07 30 Nitridod - Vapor Blast 5

Also pickle Or
reverse sP

'45 seconds in (te chrome tank
"35% sulfuric 5% fluoride reverse tank can also be used Hydrofluoric acid may be used instead of the fluoride salts.

ferent types of steels, can be reversed in the chrome tank. greased before plating because

Although some of the stels will They have to be thoroughly de- some tough-to-remove cutting Oils

take more than three minutes re- and drawing lubricants are usedtakemorethanthre miutesre-when making these parts.
verse 1i Isn't necessary to give them Table 2. Designations (First A final polish or glass beading

more than that. Low-carbon, low-al- Numbers)tor Steels will prevent peeling if you have

oy steels will electropolish and 1. Carbon steels trouble degreasing. High-nickel al-
plate smoother at longer reverse cy- 2. Nickel e loys, 16% or higher nickel, can be
We but this can prove to be more 3. " chromium steels reversed In a 25% sulfuric, 5% by-
expensive than a polish job. 4. Molybdenum steels

5. Chromium drofluoric acid bath.
All stainless steels that have less 6. & Vanadium Higher concentrations of these

.W than 15% nickel, which includes all 7. Tungsten two acids can be used, but are a
400 series and all except one or two 8. National emergency steels waste. The lower concentration
300 series (these may be borderline) 9.Slc agns tesworks perfectly, while higher Con-
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concentrations will only be rougher cause a peeling problem, back out so about 30 seconds is all
on the aluminum rack and stopoffs Usually your first introduction to It can stand. If you don't give a pack
besides Increasing drag.in to the it will be crackle chrome all over hardened piece at least three min.
chrome tank. when it comes out of the tank. If It Is utes reverse It will probably peel.

A word of caution-when pouring stripped In muriatic acid, neutral- I don't know of any sure way you
this much sulfuric acid into water, It Ized in caustic, rinsed in water, put can tell which Is which before you
will get very hot! Use protective back in the tank without polishing reverse it. The customer wilt only
clothing and eyewear and add the or otherwise touching the surface, tell you that Its been carburized
acid very, very, very slowly. If you It will plate right, and hardened. It's best if you re-
don't use ice in, or cooling water on, It you know it's aluminum bronze, verse these 30 seconds and look at
the outside of the tank, it will take at wet the surface with caustic for five It. A pack hardened piece will not
least eight hours to add the acid. minutes, which will eat the alumi- have changed much while the vapor

Hydrofluoric acid should never be num off the surface. It will then carb piece will have a decidedly

put in a glass container as it will dis. plate right the first time. black look. If it has been pack hard.

solve glass in a short time. People Carbide and stellite can't be re- ened, continue the reverse for ex-

also! The mixed solution will be versed in the chrome tank, as even a actlyanother2/ minutes.

30% acid, so use with caution. High few seconds reverse will bring up a Cyanide hardening (sometimes
nickel alloys such as 680 to 690 Hi- loose carbon layer and remove too called "carbo-nitriding") Isn't being
temp, Hi-strength steels, Inconel, much material. Missds and peels done very often any more, but it is
Hastelloy and more than 100 other will result. Reverse in the caustic another process for surface harden-

high nickel alloys are reversed for will t ve i the caustrc Ing. Nitrided pieces can be a prob-
15 to 30 seconds, then put in plating strip tank will give it the proper lem. An alloy called "Nitroloy" is
position for another 30 seconds. etch. sometimes used for this process,

Give these parts a thorough water I have plated carbide cutting sur- but you may also see parts made of

rinse, then immerse them in the faces that held up In use, but don't it that haven't been nitrided. The

chrome tank with the voltage at 3.5 recommend It. Stellite can also be problem is the scale produced dur-

V. Turn the voltage back up to plat- reversed in the high-nickel etch Ing the nitriding process. Too often
ing voltage promptly. bath. Ferro Tic is am alloy of carbide all of the scale is not ground off and
n th Fero sanrallo of the chrome will either peel on it or

Cobalt-containing alloys may with one of several steels. Some of the reverse will turn it black so it
only take five seconds reverse and them act like a pure carbide and the will not plate.
Monel metal should not be reversed electric strip treatment works. When the scale is ground but not
at all, only 30 seconds in plating Strangely enough, it if doesn't, 45 quite removed It will look almost ex.
position in the high nickel etch seconds reverse in the chrome tank actly like the base material. You
bath. This bath should be run at 4.5 will. need good eyesight to be able to
V and its bus bars can be connected The customer usually doesn't see the slight difference in shading.
to the chrome tanks. know what type of Ferro Tic he has, The scale remaining can be quite

Starting with High Speed Tool so you may have to try both proce- thick and that can be another prcb-
Steels, letter numbers M1 through dures before you get the right one. lem. If it's removed there may be
Water Hard W5 are letter numbers Cheer up, you have a 50/50 chance many unsightly depressions. Small
you will find stamped somewhere Cheer he a 50)50 plastic mold core pins can almost
on all types of tools, punches and of being right the first time! be destroyed because so much of it
dies. Loo t, An them before stoprinng Carburized and hardened is a is scale.
off the prri. heat treatment on low-carbon The surface that doesn't have

You should remember the A num- steels. This allows most of the part scale on it is easily plated, so if the
bers are air hard, 0 numbers oil hard (the core) to remain soft and tough pieces are muriatic stripped or pick-
and W numbers are water hardened. while only the surface, that has ab- led the scale will be removed. The
The method of quenching steels sorbed carbon, will harden. This Is vapor blast or glass bead advice and
gives you a clue as to the quantity accomplished in one of two ways. only five seconds reverse hopefully
and number of alloying elements will give the piece a mechanical
present. Air hardened have the One method is to pack the parts bond on both the steel and scale
most, water hardened the least. In steel boxes with charcoal as the without turning the scale too black
Also notice that air hard have short carbon source. Now you know why to plate. This is particularly advis-
reverses, oil hard in between, water It's called pack hardening. The able on thin core pins or other thin

hard the longest, other method is to add carbon to sections. Pins thicker in diameter,

The list of materials are most of the furnace atmosphere, hence the 1/4 ' on up, can be reversed 30 sec-

the ones you will be asked to plate. name Vapor Carb. As you can see, onds in the chrome tank or pickled

A few of them zould use more ex- there is a big difference in the re- in a muriatic acid strip to loosen the

planation. Aluminum bronze Is ex- verse for each one. The carbon in a scale.

actly that, with enough aluminum to vapor carb piece is easily reversed This can be followed with either
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glass beading or polishing depend- series of deeper grooves have been .Problems for Weiner's
Ing on the fin;sh required. Large machined into It. If you lose the -p
pieces will have to be pickled. You metal spray, the bearing might need article - a page 95

may need to plate only a small bear- 0.150' or more to bring It back to a "m

Ing area, so before pickling, protect size.
the rest of the part from scale re- Table 1 is based on plain round W. , the symbols

j4wW# following elementsmovl damage. Most of these sur- outside diameters. For other Lead
face hardening heat treatments shapes and conditions subtract the C ad .r* I- Magnesium

only penetrate the surface about percentages shown on Table 3. Caium Manganese
0.015" or less. If the surface has Carbon NickelC ':' .: ;;": :' •Nitrogen
been ground undersize enough, you Chrne Oxygen

may be plating the softer base me- Table 3. Factors for Reverse Cycles . be i ho.pOxygen

refal., on Shapes from Table I Data Copper Silver

To treat metal sprayed surfaces, Subtract 15% for inside diameters. Fluorine Sulfur

use vapor blast or glass bead, no re. 10% * flatsurfaces. Gold .; Sodium
metal 20% ' splines, slots. Hydrogen" " Tin

verse. You can't strip most 8a0% ' fluted surfaces such Iron Zinc
sprayed surfaces. Most are ex- as taps, drills. .
tremely porous so muriatic acid will 10% or more if the surface is in.
make mush out of them and a caus- poor condition. Write the elements
tic strip will load the pores with -for the following symbols
caustic, which will most likely V''  t- F : N
cause it to peel. The only safe out is So far we have made a good dent Cd Au z 0

Ca H ., Pto have it reground if you botch it in what you should know about C Fe.._ Ag
the first time. metallurgy as It pertains to hard Cl Pb' S

To avoid this, wet it down while chrome plating. You should make Cr Mg - Na
dropping it in an oil-free area of the copies of the tables, put them In Co Mn... Sn
tank. You should be aware that a transparent envelopes, and hang Cu NI Zn

metal sprayed bearing may have them near your chrome tanks. Next --For Answers refer back to page 95
been turned down 0.100', plus a month, rackingprinciples. MF
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by J.B. Mohler

Agitation of a Plating Bath

T he fundamentals of a plating bath deposits at the high current density Table 1. Possib Benefits of Agitation
include the composition, concen- mlg* ! be oosslble because of the low

tation, current density and agitation, cathode efflcency that provided effec- 1. Comrpostlon: Agitatlon extends the plat.
Consider each chemical In the com- tive agitation due to profuse hydrogen Ing range so that the bath may operate
position, the. concentration of each, gas evolution at the cathode. This bit Within wider limits.

2. Concentration: Agitation brings more
the range of the current density, the of fantasy did not consider the prob- metal to the cathode surface so the
effects of temperature and agitation. leam of containing the solution In the chemical concentration may be iowered
How long will It take to say It all about gassing tank but It did put the poten- If desired.
one type of bath? Too long! tial influence of a moving solution Into 3 Current Density:. Agitation may allow an

pe!pectlve. increase in current density a an alter-
Set the limits or discover the limits nate to a lower 3ath concentration.

D specific bath and you will have an Real experiences with roidly mov- 4. Temperature: Agitation will promote an

-portunlty to discover all that you Ing solutions over a cathode surface increased response to automatic tem-
prature control.

need to know about that particular Indicate that sound metel can be de- 5. Anodes: Agitation reduces anode po-
bath. You might set nice, comfortable, posited quickly when the solution Is larization and aids anode corrosion.
controllable limits of a cyanide bath mHoved at hlah vfl"clties. However, . Cathodes: Agitation may allow operation

that responds to total concentration, there is a limit to the rate at which the at a higher current density.

free cyanide, metal content and tern- "MMiinfe"osion on i e b~g5t

perature. ta-We cathode surface. There must as a boon to the plater. It can disturb
aiso be a limit to the current density, the sludges on the anodes and on the

Then along comes the energy crisis but Graham and Pinkerton showed, for bottom of the tank. It can carry sludge
and pollution control. Now you need a example, that It was above 3000 A/t' to the work where It will cause rough
new set of limits for a low cyanide for lead deposited on a rotating ca- plating and It can increase the plating
bath. So it pays to know about each thode surface.' of noble metal Impurities In the bath.
variabl l and the Influence that It can High current densities applied to A hot bath such as an alkaline tin
toes. Possibly the least of these varil moving strip and wire, In continuous bath will keep Itself adequately mixed
toles Is agitation, but it Is worthwhile plating lines, also show that plating by thermal convection. A low effi-
to consider what It does so that It will rates can be Increaseu substantially clency bath such as a copper cyanide
bu taken Into account when a change when there Is selective movement be- strike will keep Itself mixed by electro-
Mt be made. tween the cathode and the solution. "ytic gassing. A moderately warm, rela-

FLO. Hull Sr. once expressed the Imagination and facts tell us that solu- tively high efficiency, bath such as
1bought about a chromium plating tion movement has a great Influence represented by bright nickel, will re-
both, that It might only be limited by on the depositing metal. So It Is Inter- spond to mild agitation.
th sz of the bus bars. He was say- esting to contemplate the Influence Without agitation the bath will suf-
ing ta Oe would be essentially no that agitation can have. fer a loss In plating rg due to di.
umit on the current density In a Should every bath be agitated? No! minlihing concentrallon In the vicinity
chromic acid bath If the bath composl- But agitation In every bath should be of the work. This Is ore., avildd with
lion and temperature were controlled considered. What does It do? It allows cathode rod agitation that replenishes

necessary and the current density high current densities, keeps the bath the depleted solution (cathode layer)
re allowed to Increase In proportion well mixed, reduces polarization at the by movement of the cathode.

"o Ihe cross sctonal area of the bus electrodes and Increases the plating
bars. range. Increasing metal concentration In

He was also suggesting that usable Agitation can be a nuisance as well (Continued on page 8',,)
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one form to another. How does thiS
apply to our shop?

If we buy 100 lbs of nickel, 100 lb!O fl~ Of it goes on the parts as an elec
L~i/I of nickel must go someplace. Sor'"

plated coating. This will give us a
good day. If the plater forgets thE

water hose in the nickel tank on Fridlay afternoon, the Solution will gc
won't handle all kinds of down the sewer. Nickel is neithei

wagained nor lost to the world but it j.

chemical solutions lot to the plating shop. Also the a)
lowable limits of the effluent will b

exceeded.
So we lost money for the mckel

the cost of fines for the effluent
and Monday the tank will not plate.

I 4  " Fumes could waste nickel in a sim,
lar manner. Don't you think Sonn\
will learn some useful things as hi

J" studies chemistry?
Next we will discuss the Law o"

Conservation of Energy. This state!
.j , that under ordinary condition!

energy can be neither created no
destroyed, but only changed frorr
one form to another. The variou!
forms of energy are heat, mechani
Cal, electrical, light, sound, anc
chemical. Great, but what does thi
mean to the finisher? One example
will explain the significance.0 If a plater in "Rejectville" o,

That's why Atlas offers a choice bad day-Friday--leaves a heate,

of tanks and linings on In a hard chromium tank. energ)
is not wasted. The electrical energ

Because corrosion-resistant tanks must do a variety of jobs-stor- keeps heating the solution, the tani.
age, process and neutralization of all kinds of chemicals at different and the surrounding air No energ,
temperatures-Atlas has a complete line of corrosion-resistant tanks. is wasted to the world, only to "Re
And Atlas tank linings have been used for more than 50 years, jectville."I
* Plastic Tanks - Polypropylene - Polyethylene - P.V.C Custom de- Now walk through your metal fin

signed for your application. ishing shop. Use the chemistry yol.
* Steel Tanks - Turnkey Project Steel-lined process tanks supplied have learned. The Laws of Conser

from our shop or lined in your plant. vation of Matter and Energy mear
@ Linings - Materials include P.V.C., natural rubber, Neoprene. butyl, chemicals can be used or wasted

Hypalon and P.V.D.F sheet linings for steel Glass flake and fabric- We can account for all the chemt
reinforced systems based on epoxy. polyester, vinyl ester, and furan
resin are available for steel and concrete tanks. Also, tried and prov- cals and energy. We can use mor
en asphalt membranes for concrete tanks. of the chemicals and the energy an

waste less.
If you have a need for corrosion-resistant tanks or tank linings,talk In subsequent articles we will ex

to Atlas first Because we offer a choice Our product range and ac- plain chemistry and discuss how wc
cumulated experience give us the unique ability to make the most can apply chemistry to improve the
qualified and objective recommendations to help you combat all kinds quality of your finishing, and gc
of corrosion problems down the "Cause-Effect Highway'

Write or call toll-free (except Pennsylvania) 800-523-8269. to beautiful "Profitland and Goo

Days. MF

ReferencesVIIrl Llldlr I. L Pearce Williams, Michael Farada,1111 In corrollsin-oistlnt Library of Congress Card Nurnrer 6'

lUiji,. construction 19642.p 22
Atlas Minorsll 2. Milton Weiner, Good Days - L

& Chemicals, Inc. Days Energy. Metal Finishing. 79, 3
Ow I*em 16 3 T0 i o 211 ,-1162-7111 March 1981, p 39
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10. ANODE REACTIONS

Oxidation of Trivalent Chromium

In a chromic/sulphuric acid solution, trivalent chromium is
formed at the cathode during electrolysis and is oxidised to chromic
acid at the anode, where oxygen is evolved. Such oxidation is 
function of the naure of the anode and its surface area. The nature
of the anode and its surfa-e area in relation to cathode conditions
must be such that the trivalent chromium (chromium chromate) con-
tent remains stationary at -- 11 oz./gal., otherwise the solution may
become useless due to increasing resistance following loss of free
chromic acid.

Use of an insoluble anode is essential since soluble anodes, e.g.,
chromium metal, dissolve rapidly and do not allow oxidation of tri-
valent chromium. Antimonial lead (6-8% antimony) is most com-
monly employed and the greater the anode area, the greater the
oxidising effect. That the material of construction is more important

* than the anode area is demonstrated by the work of Haring and
Barrows"'. Solutions containing 43 oz./gal. chromic acid and a fairly
high initial concentration of chromium chromate were operated with
lead and iron anodes and with anode: cathode areas of 1: 3 and 3: 1,
at 113:F. with a cathode current density of 90 amp./sq. ft. The
results are summarised in Table I from which the tremendous increase
in chromic acid final concentration following the substitution of lead
for iron anodes, will be obvious.

Table 1. Effect of Nature and Surface Area of the Anode on the
Oxidation of Trivalent Chromium.

Anioae Anodc " Frec " Chroinic Acid
Ca.hode Matcrial --- -Before After

A rea Electrolysis Electrolysis

1 :3 Lead 84 95
Iron 84 50

3 :1 Lead 84 99
Iron 84 65

___ j
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Table IV. Plating Speed (in Thousandths of an ech per Hour)

Current Density Sulfate Bath Mixed Crnway', Bath

Alin'  1106F 130°F 150OF 1100F 130OF 150°F

1.0 0.43 0.31 0.30 0.48 0.43 0.38
2.0 1.06 0.80 0.75 1.24 1.20 1.1
3.0 1.75 1.40 1.24 2.1 2.0 1.9
4.0 - 2.06 1.32 - 2.9 2.8
5.0 - 2.78 2.44 - 3.8 3.7
6.0 - 3.54 3.08 - - 4.5

phase may go out. While in other plating baths this may not produce defective work, in
chromium plating solution, a dull plate would be obtained immediately along with a re-
duction in thickness. As discussed previously, the mixed catalyst baths are less sensitive
to AC ripple problems than the conventional sulfate bath.

ANODES

In chromium plating, an insoluble anode is used since chromium is replenished by
the addition of chromic acid. Iron anodes have been used but are not generally suitable
because they add iron to the bath and allow the build-up of trivalent chromium. Plati-
num has had limited success but also allows the build-up of trivalent chromium in solu-
tion. The universally used material is lead or lead alloy, M ig7 , which oxi-
dizes the trivalent back to hexavalent chromium during electrolysis.

The reaction at the anode is dominated by the formation and release of oxygen, but
a side reaction is the oxidation of trivalent chromium when it is present. During use,
lead dioxide forms on the surface of the lead and the anodes occasionally may be
cleaned by electrolyzing outside the plating tank, by soaking in special cleaning solu-
tions, or by scrubbing. Often the anodes can be activated by electrolysis before each
use. The important thing to watch is that the resistance on the anodes does not rise as
they age due to scale buildup.

The ability of the lead anode to keep the trivalent chromium at about 0.5 oz/gal or
less is dependent on keeping the lead anode active and the ratio of anode to cathode area e,- / ,'s
above 1:1 and preferably above 1.5: 1. As the ratio is lowered to less than 1: 1, the tend-
ency for trivalent chromium to accumulate in the bath increases sharply. If the amount
rises above about I oz/gal pInhlems become s,iurnfmt. Above 2 oz/gal, the problems
get progressively worse until the bath becomes unsatisfactory for use. These problems
include burning or rough chromium deposits at high current densities, possibly a brown
film at low densities, and definitely a tremendous decrease in bath conductivity so that
only low currents are obtained at full tank voltages.

If the type of plating requires that the lead anode area be less than the cathode area,
then auxiliary electrolysis may be required. This may be done in the same tank if time
(e.g.. overnight) or space are available, or it may be done in a separate tank. The anode
area may be 20 to 30 times the cathode area (e.g., a small cathode with regular tank
anodes) to increase the rate of oxidation. Raising the temperature to 130 to I 500F and
solution agitation are also beneficial.

(Are nnd rnlwrol of anodes rank with control of solution chemistry and oneratin$
Qpndiptiom for successful chromium platin..

FIXTURING AND RACK DESIGN

For both decorative and engineering chromium plating, careful attention is re-
quired for fixturing and rack design. The techniques for decorative plating, with its very
thin deposit, are very different than those for engineering plating, with its much thicker
deposit. In engineering chromium (hard chrome), a major objective is to obtain very
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21. AN-oDES

Anode Materials

Pure lead anodes may be used but it has been found that they
are attacked by the solution and form excessive amounts of lead
chromate. The most common anode material is a lead alloy contain-
ing 6-80/ antimony which is mechanically stronger and more resistant
chemically. Alloys containing about 70/ of tin are also in commercial i., ,
use and are vreferrod in solutions containing fluorides. Lead anodes
with small percentages of silver or tellurium have been the subject of
experiment but have not been adopted in practice.

Which ever material is employed, purity is of the greatest
importance. In the case of un-alloyed lead, the electrolytic material,
99.990o pure, is generally employed. Antimony must also be pure -
and free from arsenic'" which may cause rough deposits even when
only 3Ils are Dresent.

There is a tendency for lead anodes to warp and bend during use
and since this must be avoided at all costs in hard chrome deposition,

*which relies on accurate anode-cathode positioning, it is customary to
employ anodes which are either corrugated or else are provided with
thick beaded edges to provide added stiffness. There does not appear
to be any justification for the claim which is sometimes made to the
effect that corrugated anodes improve throwing power. Where a
more rigid type of anode is required, steel covered with antimonial
lead may be used and for higher conductivity, copper similarly
covered.

Although oxidation of trivalent chromium does not take place on
a platinum surface, this metal can be used for deposition in small
holes.

Chromium anodes are not satisfactory as they dissolve anodically
to the trivalent state and there is no possibility of oxidation to the
hexavalent state. Some shops hang an anode on a cathode rod when
plating small areas. This is a practice which is not to be recom-
mended because, if the anode becomes coated with metallic chromium



and is then replaced on the anode rod, it leads to the production and
accumulation of trivalent chromium in the solution. A scrap cathode

* can be used instead. Steel, nickel and aluminium do not give good
results for similar reasons. However, pure iron, electrolytic iron or
armco iron may be used. Such anodes corrode less than steel but
they are not satisfactory for continuous tse as they give rise to a
high concentration of trivalent chromium and iron in the solution.
Anodes for use on internal surfaces or to conform to complicated
shapes may be constructed from soft iron wire and electro-deposited
with lead before use.

Aniode Area

The anode:cathode area has been variously recommended as
2: 1, 1: 1, and 1: 2. Which is the best to use depends on the condi-
tions under which one is operating. All these recommendations can
normally be complied with in the case of deposition on exterior sur-
faces which permits some flexibility in the anode arrangement. In
the case of internal deposition, it is often impossible to do so as the
shape and size of the anode are conditioned by the surface to be
plated. If the anode area is too small, the regeneration of chromic
acid will be insufficient and the trivalent chromium content may rise
to dangerous proportions.

A practical method for overcoming such difficulties is to arrange
for alternate internal and external deposition. In addition, the anode
area can be increased during deposition on external surfaces. Alter-
natively, the solution can be regenerated by working with a large
anode area whilst isolating the cathode by means of a porous cell which
prevents trivalent chromium from migrating to the main solution (see
page 469).

Where there is sufficient room, build-up of trivalent chromium
and anode polarisation can often be avoided by cutting corrugations
in the surface of the internal anode or by burning strips of lead on to
its surface to increase the anode surface area. Thus, in plating
cylinder liners, it is usual practice to cut a fairly coarse thread on the
face of the anode. Care must be taken to ensure that the depth of
thread or thickness of such additions is not too great. Otherwise, in
view of the short anode : cathode distance, rarely exceeding I in.,
such variations may be reproduced in the thickness of the deposit.

, _ 4



Anode Maintenance

During deposition, antimonial lead anodes become covered with
a layer of black lead peroxide (PbO) which protects the surface from
attack and assists oxidation of trivalent chromium. When new anodes
are first put into use, it is best to pass current immediately until the
protective layer of lead peroxide has been formed. Whilst antimonial
lead anodes are insoluble in chromic acid, they may become covered
with a layer of yellow lead chromate (PbCrO,) if left in the solution
when current is not being passed. This layer is an insulator and
may upset the current distribution. It should be removed either by
brushing or by dissolving in a solution of sodium chloride acidified
by the addition of a small quantity of hydrochloric acid (Salauze*':S) or
by electrolytic cleaning in a 10% caustic soda solution at 160-175'F.
with a current density of 100-300 amp./sq. ft. (Bilfinger').

The lead chromate coating may also be converted readily to
peroxide by working the anode hard, that is, at a high current density
for half an hour or so using scrap cathodes.

It follows that it is good practice to take the anodes out of the
solution when the vat is not being used. They should be swilled,

*brushed with a fibre or bristle brush, swilled again and allowed to
dry. They can then be put into use again immediately plating is to
be resumed since this treatment does not impair the peroxide coating.
The change from brown or black to yellow is also a good indication of
which anodes are working (making good contact) and which are not.
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fABOUTHARD CHROME
-by Clarence H. Peger

i ! VI-Lead for Hard Chrome Plating

I one time all of the conforming head of time and at a later time be put
anodes used for hard chromiun In an oven at 375 F for a couple of

potin were made of 6% antimony hours. This will anneal the alloy and
W1 Because of the advantages and make the anodes bendable again for
pneral superiority of cast lead we an hour or so. Small anodes with small
ow only make small anodes, that radiuses (or radii) should be made
ant be made from cast mats, out of from thin mats. Just cover the bottom
mWkd sheet lead. With W Inch anode of the mold when pouring. Large
1A cathode spacings, the lead has to anodes should be made with full mold
e stiff. Tin-lead Is too soft and thick mats.

#*uldn't be used. Antimony Is a rels- The design of the lead mat mold Is
aly hard and brittle metal and a Important. If the holes are too big it

wnall percentage has a strong hard- will show up as a waffle pattern in the
inng effect on lead. In the form that plated piece. If the holes are too small,
you can buy it, you only need hit it you lose throwing power. If the lead
h a hammer to make smaller ribs are too small, the mats will not be
es able to carry the current for large

ew 8% antimony rolled lead Will anodes. If the mold is made too big it
Oate at a certain rate for about 60 may be impossible to unmold the mat.
wurs. Then. rather suddenlv it will Making the best possible mold is not

d tat simply like running a milling machine
over a piece of metal.

ft rolled skin that allows it to plate €PgWA by tho eouft6u Simmons My visits to plating shops have
Plting & Metal Finishing. New Ofeens. LA.)

tow. Scraolno the anode down to Figure 1. Bright chrome tank anodes made
cim 10 will not bino bwck thi teed mats.
&or Igj have not seen this happen
, using cast lead anodes. LINDALE EQUIPM ENT

Rolled or extruded lead will develop with the lead. & SUPPLY CORP.
"age hard flakes In a plating solution. Wt the la

Those can cause rejects If they fall on What the final alloy of any particular PRESENTS A FULL LINE OF
a shoulder and stop off part of the aur- mat is doesn't seem to make any dif- BARREL PLATING TANKS AND
be being plated. It Is easy to keep ference as regards to Its plating CYLINDERS FOR CYANIDE AND
Yl anodes brushed clean. They characteristics. There will be some ACID SOLUTIONS.

variation as to how fast It age hardens.s t w u l d b e b r u s h e d flt r t h e la s t u st e C n e e , I a o a r v

while till wet. Cast lead doesn't form Conceded, in a lab you can prove
fakes because the oxide remains in some alloys plate faster than others.
small grains. This Is one reason this We won't nitpick this point becausetype of lead plates so well. The tine we don't plate in a lab but In a jobtxlure of the oxide layer aso allows it shop. What I am telling you here gets

la reform quickly to plating condition the Job done at the lowest possible
after it has been dormant in the tank cost under Job shop conditions.

for a while.
Cst lead mats ar made out of LEAD FOR HARD CHROMECastlosi mas ar mos ou ofPLATING

s rap bl (ee Figure 1). If all your If PLATVNB
sp Is 6% antimony, It should be If the mats are to be bent or formed, ALL SIZES ARE AVAILABLE
",*ed with some Junkyard lead scrap. this should be done as soon as they PRICES UPON REQUEST

6% antimony lead age hardens cool after casting. In a few hours it
quickly and tends to become too may be Impossible to bend them with- . ..

itle. Addition of about 0% Junk- out breaking them. Always bend them I
yard scrap makes It more suitable for around a pipe or form them on the C .

anodes. A barrel of junkyard lead usu- piece to be plated, using a wooden 3 C

acly contains many alloying elements peddle. The lead mats can be made a- B N Y 1
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HEAVY DUTYPVC FLEXIBLE too many of you are try.
Ing to make anodes using soldering
irons, plumber's acetylene air torches,
and are using flux. These are ex-
tremely bad tools for "burning"
anodes together. Even if the anode
holds together long enough to plate
the job, It will fall apart sooner than
later.

To make good, long lasting anodes,
use a light weight torch with 0 and 00
tips, fueled by either acetylene, bu-
tane, or natural gas with oxygen. Pro-.
fessional lead burners use hydrogen

Fabrico Flexible Tank Liners Make Cents! gas, but for you this isn't necessary.
3/32" 1/8", and 3/16". Natural gas is the easiest and cheap-

est fuel to use. Do not use flux of any
* Fast, easy, inexpensive drop-in installation. type. Just be sure the edges to be
* 10 day to 2 week delivery. Rush service available at no extra charge. Joined are scraped clean. If the fit be-
0 High resistance to strong oxidizing agents, inorganic acids, alkalis tween pieces isn't good, use a strip of

and salts. the lead you are using for the anodes
* End need for expensive vulcanizing or repairing of tank before to fill in the crack.

installation of liner. In most cases this shouldn't be
0 Top quality-strongest lap-welded seams, heavy-duty PVC, very low necessary. Use a small blue flame.

cost, perfect fit. Too much oxygen will give the flame a
harsh white look; too little, a yellow

WRITE OR PHONE FOR MORE INFORMATION look. It Is better to start with a flame

4222 S. Pulaski that is too small than to melt too much

Chicago, IL 60632 lead. Do not move the torch around
312/890-5366 and heat a wide area. The flame's
TELEX: 256280 FABRIC-CGO Inner cone should just touch the seam

FLEXIBLE TANK LNERS and move along it as the lead melts to-
gether. You positively, absolutely,
must wear eye protection! Even skill-
ed lead burners can have the lead
spatter under certain conditions. BE
&AM NOT SORRYtL MI B Properly made scrap lead mat
anodes will plate faster than rolled or
extruded lead of any kind. They will
hold their shape even when used to
make huge anodes. There are a few
anodes you can't make from lead mats

for these you can use 5 or 6 lb lead.
A =The strip that goes from the working

anode to the rack anode clamping bar
Is made of 12 lb. rolled 6% antimony

BALL SALLCONE PIN DIAGONAL CONE OVALBALL lead. This is easily bent so the anode
can be positioned correctly. You will
also need 1116, 1/8, 3/32, V4, and 14
inch 6% antimony lead wire to make

L i a i c a dmID anodes. Scrap lead is selling for

c about 40c a Ib, while new lead is $1.50
a lb. A better anode costs less.

Here goes another dragon: Never,
A s E f Lb cnever dummy run new anodes! A new

m We lead anode will do its best plating
when it is new, before it gets an oxide
coatingl How do I know? I have made

i Aand used thousands of new conform-
Ing and tank anodes of all sizes. The
first few pieces plated just as good if
not better than pieces plated after the
oxide film formed. If your experience
has been different, you should have

WDblaied your cleaning or etch cycle.
Next month I will discuss chrome plat-
Ing solutions. MY
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TAR..l 12. CHROMIUM (BATHSP

Compoitae I 2 36 4

gI/L osgl VL o,/gal giL OuIgl w/L o&PI

Chromic acid.
CrO3  248 33.0 398 53.0 338 45.0 180-225 24-30 Indium

Sulfuric acid, ln(S(
H2SO, 2.5 0.33 4.0 0.53 2.2 0.29 0.9-1.1 0.12-0.15 Sodium

Ratiob CrO3/ N 5 S(
HISO, 100:1 100:1 155:1 200:1 Indium

Catalyst - - - - - - 0.5-1 0.07-0.13 InCl
Conditions' Potasil
Temperature, Potaisi

C (F) 43-49 (110-120) 43-49 (110-120) 55 (130) 38-49 (100-1201 Dextrot
Current density, Ct

A/din2 (asi) 10-22 (0.7-1.5) 10-22 (0.7-1.5) 15-36 (1.0-2.5) 15-36 (1.0-2.5) Indium
Cathode efficiency In (B

(approximate) 13-18 13-18 13-18 16-24 Ammo
Volts 6-12 6-12 6-12 4-12 NHI

Fluobo
Agitation is not generally used. Filtration is uncommon. Anodes are usually lead or a lead alloy used in the HBF

ratio of 1:1 to 2:1. Catalysts are usually fluoride compounds of one type or another. Self regulating baths Boric a
use a fluoride with limited solubility present in excess so baths must be stirred occasionally tr ensure
solution of the required catalyst. Silicofluoride catalysts give the highest efficiency. Trivalent chron,,m By ana
is usually required for proper operation of the bath and is usually maintained at about 1% of the chromic India
acid concentration. Tota

Suitable materials of construction: 1, 5, 9. 10. 14, 15. (Also see Ref. 2.) pH.i
Use: Bright decorative deposits 0.01-0.03 mil in thickness. Hard deposits for wear resistance 0.1 mil and Condit

heavier. Tern
Applications: Decorative coating over copper and/or nickel protective coatings on all basis metals. C(

Industrial or hard coatings over ferrous basis metals for tools, dies and gauges. Also for surface Curr
protection of electrotypes, engraving plates and other items. Porous coating for improved lubrication. A/dr
wear and corrosion resistance of piston rings and cylinder liners. Agit

References: 1, 2. 22, 23. 24, 28. 56; 25, 26, 27, 28 Cath
Problems with chromium plating generally revolve around proper brightness and covering power for Rati

decorative baths. These problems can usually be ascribed to one of three classes of causes: ar
Improper operating conditions: This includes deviations in current density, temperature, bath composi- Ano-

tion, particularly bath ratio, trivalent chromium levels or contamination with iron, copper or nickel. At
the present time there is no generally simple way of removing metallic contamination. Specially
constructed ion exchange units using carefully selected resins may be used in some cases, but it is far Filtra-
better to avoid contamination. Volts:

Improper current control: This includes inadequate or excessive current densities, excess ripple in the Suitat
current supply, interruption of the current during plating, and stray currents. of cc

Improper preparation of substrate: This includes inadequate activation of nickel or nickel iron, inadequate Use: P
cleaning, etc. Nickel plated parts from solutions with excessive brightener levels can cause "rainbow" in met.
the low current areas; stripped parts improperly activated before rechroming will not cover properly. Appli
etc. heat

Because of the high current densities involved, and the generally poor throwing power of the chromium Referv
solutions, racking of par is particularly important. Racks must be of adequate crow-section, and use of
auxiliary anodes, or thieves and/or shields may be necessary for complete coverage. Proper maintenance In the

theof racks is also important for the same reasons. Additionally, chromium is a serious contaminant for most tet
plating solutions, and improperly maintained racks can carry solution from tank to tank, causing severe imer

problems. Nume
arm

'Proprietary baths are also available (see Ref. 2, Chapter 6). har
bBath ratios of 80:1 to 120:1 are not uncommon (se Ref. 2 for discussion of F- and SiF," catalysts).
'Temperatures from 70 to over 150 F with variations in cathode current densities from 1.5-8.0 si and *Sol

cathode efficiencies between 10 and 20% are possible. For bright deposits the exactvalues must becarefully boric
controlled and related (see References for detailed information).

'Non-proprietary crack-free process.
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,..W odes produce is eliminated. Stainless steel is usually preferred anode surface is active. It was also shown that
and consequently are as an insoluble anode, but hard carbon, "Ni- there was little difference in performance be-

iytic sheet anodes are chrome," and "Duriron" have also been used. tween rod and tubular anodes of the same out-
Iron. Anodes for iron plating are high- side diameter; the latter represented a saving

sed in acid baths to purity forms such as low-carbon "Armco" ingot in weight of 25 to 40% for the 1Y2 to 2 in. sizes.
if roughness, but they iron, wrought iron, or Swedish iron, usually in Anodes made by casting lead around a steel or
cessful owing perhaps the form of chill-cast or rolled slabs. The iron copper core are also available. These have added
iprous ion formation dissolves chemically in these highly acid baths. strength, rigidity, and conductivity and are
ide baths, anode bags Bags of "Vinyon," "Dynel," or blue African necessary when very long anodes are used and
r the anode to polarize asbestos are a necessity to prevent roughness. in other special applications. Lead-plated copper
urrentdensities.there- Lead. "Chemical Grade" lead is used for rods serving as anodes in the chromium plating

soluble anodes in lead plating. The ASTM (B29- of gun barrels has been described". Flame-
niting anode current 49) specification for this material is: surfacing the lead anode prior to use allegedly
[60 asf in air-agitated improves its resistance to attack by the chro-
Ll purposes it may be Pb, min.-99.90% mium bath'. A case alloy lead anode, containing
.hs copper anodes usu- Ag-0.002-0.020% Zn. max.-0.001% I per cent each of tin and silver, is reported to
ly only up to about 20 Cu-0.040-0080% Fe. max.-0.002% perform best in a continuous strip plating line

As + Sb + Sn, max.- Bi. max-0.005% for chromium (see Chapter 27).
nay be used in cyanide 0.002% Although lead peroxide has a conductivity
polarization2, but some approaching that of metals, too heavy or irreg-
!d into the bath:', which Sheet lead may be used as anode: cast forms ularacoatingmay interfere with proper current
efficiency and causes are also available with rectangular, multi- distribution, 'i1ly when e5cclyconforming
t about 1.5 to 2 g/l of edged, or corrugated cross sections and with anodes are used as in hard chromium plating.

positive-contact hooks cast integrally with the It is therefore customary to clean the anodes
,r anodes are hung from anode or soldered into a hole in the top. Sheet regularly, which is usually done by means of
ths. and lead is poured lead is best supported by bolting between two acid dips and scratch-brushing. A less tedious
to-Je to prevent the bus bars. method has been patentedO involving cathodic

out when the Insoluble lead anodes are universally used in treatment in an alkaline pyrophosphate solution
me. - J to lessen scrap chromium plating and also find other applica- said to reduce the peroxide to lead.

tions in acid copper and sulfate nickel plating Lead anodes are frequently called upon to

urity rolled-gold anodes and as electrodes in eletropickling, electropol- carry heavy currents, and they must be thick
e cyanide or acid baths. ishing. and anodizing. enough to do so without overheating, which

id solution gold anodes In chromium plating pure lead anodes are warps them and causes them to corrode exces-
rent density is too high attacked by the bath when the current is off; sively.
loride ion is present. therefore the more resistant alloys with about Nickel. Typical analyses of the various
m cyanide bath a gold 6 per cent antimony or tin are used. A small forms of nickel anodes available are shown in
atisfactorily under nor- loss due to chromate formation cannot be Table 2. The anode polarization of nickel in-
is. When present in the avoided, and the anodes do not last indefinitely, creases and the evenness of corrosion in a given
s, lead, silver, bismuth, The rate of chromate formation is lessened, and solution decreases with increasing purity of the
ler, induce passivity as the desirable regaidti oftriulent to hexava- anode and with the amount of mechanical work.

n the solution, notably lent chromium in the bath is favored if the anode i.e., rollingor forging performed on it. However,

n reported"' that a gold has Aafilm aLhrown lead, , vriw .-. 4_-t._-ac. oxide additions, as in the depolarized anodes.
a protecting layer of This may be formed by anodic treatment in a increase the activity markedly. Rolled depolar-

snide when electrolyzed sulfuric acid electrolyte overnight or for several ized high-purity anodes corrode evenly and well
Dns and that even traces days. It will be converted to chromate when the in all modern nickel solutions.
cyanide baths cause the chromium bath is idle but will reform, with Cast-carbon and rolled-carbon anodes do not
towever this restriction some loss, when the bath is again used. The corrode satisfactorily in solutions above pH 4.61.

!e sodium cyanide baths reoxidation of trivalentto hexavalent chromium The carbon and silica contents of these anodes
ully operated with gold is also favored by a large anode area. and many form a film on the anode surface which retains
iavior of gold anodes is special anode cross sections, some of them pat- loose nickel particles long enough to permit
us. many cyanide solu- ented, are available. These may be ridged, them to dissolve; otherwise am intolerable
I installations, are oper- ribbed, corrugated, or multi-edged. One study" amount of sludge containing much valuable
des'. The bath invest- has indicated that round cross sections are pref- undissolved nickel would be formed. This was

Ap t.. ibility of theft erable to flat or oval shapes in that the entire the principal objection to the low-carbon, low-



ABOUT HARD CHROME
by Clarence H. Peger

III-Anode Spacing and Design

t's a simple fact that the closer the difficult to draw a line to limit the size 114 '. Many of you plate shoulderec
anode is to the surface to be because many of the parts plated this shafts with tank anodes and large
plated, the more control you wilt way are much larger than 16" dia- spacings. The surface at the shoulder

have over where the plating goes. It's meter. As anodes are made larger It gets little or almost no chrome, the
also true that you can plate faster and becomes more difficult to maintain other end gets too much. The running
at lower voltages when you use closer V ' spacing. The larger pieces are time has to be excessive to make up
spacing. The first shop I worked in mostly OD's, ID's, and large flats. for the uneven plating.
used 36' between the anode and These are plated with 1-3" spacing at The same shaft in a conforming
cathode as their standard spacing. 5.5 or 6 V. More about this type of plat- anode can be made to plate straight
Tank voltage was 4.2 V and solution ing in future articles, by turning in the anode at the shoulder
temperature, 140"F. My experience is that the volume of to 14 ' spacing with the rest having a

This, without a doubt, is the very reversible rack type of work should be %" spacing. If the shaft is not being
best way to hard chrome plate. The about 85% of the jobs taken in by a held to size it will only require a min,
only drawback to this close a spacing job shop. A few jobs will be done with mum of grind stock. The high plating
is that you need workers with good tank anodes, but this Is a sloppy way rates and minimum grind stock make
eyesight who will see to it that the to hard chrome plate. for very short tank times.
piece is centered with respect to the Now we come to the exceptions to I want to slay another dragon here
anode. With this spacing you can the 1h 'spacing rule. ID's as small as Chrome is chrome and if it is depo
"hold to size" plate a larger variety of V, 'can be plated using K',, dia lead sited in the bright range the hardness
work. Using Vs" spacing we plated pis- wire at 4.4 V. This is only a 1 spac is the same whether it goes on at the
tons that were tapered 0.0005* be- ing, but the anode to cathode ratio is rate of 0.001 or 0.003" thick per hour
cause of grinder error. After 0.003" 1:4, which limits the plating rate to They didn't believe me at an aircraf:
plate they were In tolerance, +0.000 0.006" an hour on the diameter. This is factory that I worked in. We plated si
- 0.001, without any taper at all. about the smallest practical hole size samples at each rate and sent them tc

Using 1h spacing and 4.4 V, you that can be plated at 4.4 V, together the lab. After a few days I had to ask

can plate just as fast, but lose some with the other work. Methods of reduc- "What happened to the samples?
control over where the plating goes. ing the tank voltage to accommodate The reply came back, "The lat

Unless you do a lot of "hold to size" one or two racks, and anodes used to couldn't tell which was which."

production work, the 1/21 spacing, 4.4 plate holes and slots as small as When designing a conforming

V system works Out fine. You will be 0.040'dia are the subject of another ar- anode, take into consideration the

trading off some plating thickness ticle, cathode surface and determine wha'

control for easier setups and larger The smallest OD anode should be aeas will plate faster or slower. By ad-

pieces that can be run with conform- 21A' dia. An anode this size will plate justing the amount of lead area spac.

ing anodes. a 'I/4 dia, rod 0.006" per hour on the Ing, problem areas can be made to

Another example of plating thick- OD. Here again you have more than plate as fast as the rest. To increase

ness control is a production job that / "spacing, but the anode to cathode the anode area "saw tooth" the edge

needed 0.0008" thick chromium. ratio is 10.1. What saves the poor little with a band saw. Without close spac

When using tank anodes the plating 1/, * dis rod from burning up is the In- ing conforming anodes it's almost im

on a piece varied from 0.0002' to creased spacing. If you plate very fine possible to hold pieces to size with a

0.0015" with running time of 75 min. wires, it's better to use lead wire commercial plate, I.e., plating in the

Plated in a reversible rack with V2' anodes to reduce the amount of range0.003 +0.000 -0.001".

spacIng, 0.0008" plate with variation of anode surface. You could go to a 6" Two bus bar system reversible rack

0.00003 total was produced. That's anode, but the wire wouldn't plate as shops plate a high percentage of their
right, there are four zeros in front of evenly. The 2 W,'anode will plate OD's work to slize. This is another reason for

that three. Hey! It gets worse, running from % lo 1 1 dis at the same 0.006'/hr Ithe hih volume of work they are cap-
tme 23 minutest rate. At these sizes the chnge In able of doing, using less equipment.

In this series of articles we ae dis- spacing balances out the aode to On average, you can run four racks of
cussing the best poesible way to plate cathode ratio change. comncial plate in the time it takes
smaller pieces such as tools, dies, When plating Into comers, dove- to plate one rack plus grind.
molds, machine parts, etc. and 00's tails, shoulders, radii, or undercut Next month our subject is titled
and I's to about 16" diamete. It is areas, you can reduce the spacing to "Stop Off the Better Way."
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22. ARRANGEMENT AND SUSPENSION OF

WORK AND ANODES

There are no hard and fast rules governing the arrangement of
the various devices to ensure even current distribution. In fact, the
art of chromium deposition lies in the careful arrangement of anodes
and screens and the positioning of the parts in respect of the com-
plexity of the surface to be plated. For every problem, there are often
several solutions. Some basic principles are summarised below.

Anode Arrangement
The arrangement of anodes for chromium deposition follows the

same general rules as for other plating processes. However, in view
of the high currents used and the necessity for obtaining an even
deposit despite the poor throwing power, particular care must be
taken in arranging the anodes in relation to the surface to be plated.

* Where conditions allow, the most usual anode to cathode distance
is 5 to 6 inches. As far as possible anodes should be slightly shorter
than the articles being plated to avoid excessive build up on the lower
edges.

+ Anod'e

C i . o."nu {7,r/ bulor

\ /X///A otode

tobe ploted

+

Fig. 23. Demonstrating Irregular
Deposition of Chromium . ThereFi .2 . U fo m d p st n ot

i 24 Uir/deoiin

is excess deposit on the edges the curved surface of a cylinder

and lack of deposit in deep obtained by using a tubular
O recesses. anode shorter than the cathode.

S *1



The shape and position of the anodes must be considered to prevert
excessive thickness on high points, and lack of deposit in recessed
areas (See Fig. 23).

Take, for example, a simple case, that of plating the curved
surface of a solid right cylinder. There are various possible solutions.

A tubular anode of the same length as the cylinder is equi-distant
from all points to be plated. However, plating is not uniform, being
thickest at the ends, particularly at the top and bottom edges due to
the tendency for current to concentrate in these areas. These end
effects c in be minimised by shortening the anode (Fig. 24) and elimin-
ated by using a longer anode in conjunction with false end pieces to
artificially lengthen the cathode (Fig. 25).

A third solution is to use a double conical anode, the anode-
cathode distances increasing progressively toward the ends of the
cylinder and thus reducing the end effects (Fig. 26).

As a second example, consider the case of deposition on the
interior and exterior of a rectangular box. The outside can be plated
by using four anodes, similar in shape but smaller in size than the
four faces of the box. For the inside a special 'X' section can be
used with the edges towards the corners of the box, thus assisting a
uniform cur nt distribution (Fig. 27).

Doub/le

tf;se en/ COr)/ C e

+- 4
C fne Cy/unade' to

to be plot ed be pla0teof

Anode

False @,W

Fig. 25 Uniform deposition on
the curved surface of a .ylinder Fig. 26. Unijorm deposition on
obtained by using false end the curved surface of a cYlinder
pieces in conjunction uith obtaiuned by using a double-

a tubular anode, conical anode.

A F•



A Fig. 27. Uniform deposition on the in-
side and outside of a rectangular box
using the internal and external anodes

A, AI, A2 , A3 and A|.* Al A 2

A4.+

A +I Z I+A2

Fig. 28 shows the anode and cathode arrangement for the plating
of a cylinder liner. The cylinder itself is supported by the perforated

0

H (+

o I"

0

0

0 000 00

Fig. 28. Anode and cathode arrangements for plating the inside of a
cylinder liner.

Ai: perforaed ring to support the cylinder. B: double conical anode.



* A

* B
0 00

C.

Fig. 29. Perspective and sectional views of comtplete arrangement for plating
the inside of a cylinder liner.

ring assembly A and the anode B is double conical in shape. Fig. 29
shows the complete fixture in perspective and in section (De
Vaulchier').

Before deposition onto complicated shapes, the anode arrange-
ments must be studied carefully in accordance with the principles
given above. This is especially true when plating to size or when the
part is to be used straight from the solution without machining. With
the appropriate arrangement of anodes, it is possible to cover quite
complicated shapes and the good results obtained justify the time
spent in preliminary study. Some examples of specially designed
anode arrangements are shown in Figs. 30 and 31.

Deposition on the interior of tubes requires an internal anode.
Various arrangements are in use, one of the simplest being as
follows. One end of the tube is sealed with a cork, the tube filled
with chromium plating solution, and a thin steel wire anode inserted
and connected to the anode rod. This method is only suitable for
very thin deposits and it is more usual, especially in the case of heavier
deposits, to plate tubes in the plating vat, with the aid of internal

_ J



by J.B. Mohier

.

Where Does the Current Go?

N o matter how busy you are or Parts with deep recesses require This method Is especially useful to
how urgent the Job; plan be- special attention. That Is not to Infer measure the current In three dimen.

fore you act. Spend enough time In that plain shapes are necessarily sions.
the beginning to do it right. It's true easy. The extent of the problem de. A problem can be solved by a two-
that there is a great satisfaction in pends on the characteristics of the dimensional method of analysis
turning out work early and getting plating bath, the required thickness, with a conductive paper cutout of a
the job done, but the planning that and the acceptable variation In the cross section of the part. With this
must be done before the Job starts thickness. method, a current Is Imposed on the
Is essential to success. Consider plating a sphere with a conductive paper and the equlpo-

This is particularly true when the total variation of thickness of tential points are located with a

current density and metal dlstribu. ± 10%. It might be done with re- probe that Is connected through a

tIon are in question. This occurs be- mote anodes or with closer anodes galvanometer to a voltage divider.'

cause each shape that Is to be placed In all directions. It pays to gain experience by trial

racked and plated presents a prob- Consider precision plating on a and error and by planned experl.

lm with current distribution that flat sheet. It can be done by plating mentation. The resulting bank of ex-

should be considered before the a sheet that Is larger than neces- perience Is handy when the job

work starts. sary, with symmetrical sheet does not Include sample parts or
anodes, and then trimming the time for measurement and experl.

If the part is to be processed edges; or It cam be plated uniformly mentation, so I urge that you ex-
through an alkaline tin bath or a low within confining nonconducting amine the part In detail and think of
efficiency copper cyanide bath walls. current distribution In terms of
there is lees need for concern, be- Sharp corners present special throwing power and both geometry.
cause these baths are endowed problems. External corners can be Consider the general shape of the
with excellent throwing power. robbed but Internal corners will not part and the details of projections,
However, if the job calls for plating accept a deposit completely Into recesses, angles and radii. Con-
with acid tin, or other high effi- the corner. When the Internal corner sider the tank walls, anode place-
clency acid baths, we should ask Is sharp, It may only be solved by re- ment, racking, shadowing, and the
ourselves, "Where does the current questing a design change that al- use of bipolar anodes.
go?" lows a slight radius. A radius will I like to take the time to sketch a

The current flows through the also reduce the buildup on external
medium and path of least rels- corners, but these can be shadowed . - 4
lance. When the anodes are larger or robbed if necessary. So you

than the work the current will flow might advise the designer to ba-
into the body of the solution and to lance the cost of maching a radius
the ends of the work where It will against the Increased cost of plat-
deposit excessive metal. To com- Ing.
ponsate for this tendency, use A current distribution problem
anodes that are a little shorter than can be evaluated by plating In a
the length of the work, as shown In both with a particular arrangement
Figure 1. of the part and anodes followed by

The special problem for a partlcu- measuring the thickness of the de-' lar part may be of little Importance posit on significant and critical
but It should always be considered areas.
as an economic opportunity, to save A problem can also be solved,
time and metal. This Is the time to with an Instrument known as a plea. a
evaluate the shape and plan for the Ing simulator, by measuring the cur. Figure 1. uLe Shoff Onodes to avol
racking of the parts and the place- rent distribution over a part that Is excessive deposition on the ends end
ment of the anodes. Immersed In a conductive solution.' corners of the work.
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part, that a shadow should be +~, +placed to avoid OXCe3SIVe thicknesson the left edge of the horizontalA portion, and that a bipolar electrode
W should be used to deposit metal

Into the ,Onsllde corner.
Consider the cross section of the

S-shaped part In Figure 3. Is the re-
C3S In the upper portion of the part
generous enough to receive the cur-
rent? A low efficiency alkaline tin

U Li bath would surely throw Into this re-
------- Cess, but how about an acid bath at

Figure 2. Shadow earternal projec- 100% cathode efficiency?
tions and use supplemental anodes 9
(or bipolar electrodes) for internal Figure 4. Qualitative current line ona-

corners.lysis oflan Irregular part.
When I draw my guess for the cur-

cross section of a part and estimate rent lines, as In Figure 4,1i see that it
the bath geometry. Conaider the will be difficult for the current to

cros setio ofan Lshaed anpenetrate the cavity at a sufficient
as In Figure 2, that must be plated Figure 3. Cross currant density to asksure a protec-
to an acceptable uniformity. section of an It- tive thickness.

My first guess Is tnat the anodes regular part. A drawing of current lines to a
should be a little lower in th lu cross section of a part Is based on
tIon than the part, that the anodes the principle that the current enters
should be equally distant from the and leaves the electrodes perpen-
vertical portion, that the bottoms of dicularly to the surface, or, more ac-
the anodes should be a little lower crtltecretlnsaepr
than the horizontai portion of the pendicular to the tangent of the

curved surface at the point of con-
tact.

All New CL-3 and CL-4 Mini-Console Platers i It Is also true that the current
Compete latng fciliiesalong a curving line flows from one

Compeat-eatd fcilites point on an electrode to a near point
panelitan as tacontr I on the electrode of opposite sign.ITT~ ~ii . pneLtankunis. cc I Problems with the areas of projec-
welded It" white polyprD
pylene Has double sliding paentiowsn recse t b em ar-
front access doors which praent wihe the cur rnles aie
open lot ample storage I'"danwt hs w rnilsi

Door an to ofnstu Imind. The high and low current
Doosnt encope of inltue- LTN areas are obvious by examination,
men plpoenoe . 4 Ovr luie 1i L T N but they catch our attention better

polyropln Ovrl s~4~44C"h~iz EQI MN when the lines are drawn by estima-
~~~D 17 12~t %Iluil 410 06 ~~ighit EQ UIPML NT tion. it is obvious In Figure 4 that

FO O LOS Anseles panel) Ifor the electronics, the current will vary greatly and that

CONTROL PANEL HAS: THREE (3) TANK UNITS: space. missile A gon. one low current area will be critical.
25 AmYp 0 o 9 gVolt DC Poe I Rd lik l~ipdwt - eral plating industries Experience teaches Us to *valu-
Supply fiilted to less than 2% idC1Set with special emphasis ates potential plating problems by
2%? ripple 2 46" dg Stailess Stei aode Rod I for plating printed cir- examining the part to be plated. A
Stepleu Voltage Control with Is fiff. all-101o cuits. We have a corn-

e Low Current Meter wilth suil I50sl 15vl mmneNae I plete line of DC powerf current line sketch sharpens that
tswitch 1(%13 *z 1r Vol Iri si on e spete) supplies, digital amp experience and actual measure-

itAYC Timor an mrms4 coio *,th 'lBS L Qyd Iminute/hour meters., et ftecretdsrbt~
0 Therofistat Controls lot Levyes~ Ifw tanks, & acessloriesl, and plating thicknesses point the

~%O bne iefaes *Centef ith his ' stand pipe ovrli, I plus a complete line uf way to modification of the tank gil-
a Switch Constrao lt cathode Olson Ireplacement parts for oer ofvracpal lt

fed UiattB. link sis are 12ol?. 12" deep IDC power supplies.In .M
Model CL-4 Overall size 5502446' high yo/4 tank units $,-I Special expertise on Ig.M

Icustom consoles.
Write or call: References

EquimentDiviie.I. Christie, J.a., and Thomas, J.D., Plat-

DEP'T. 935 2. Russot. R.H., Metal Finishing,5.
3000 SUPPLY AVE., LOS ANGELES. CA 90040 *(213) 726-3033 asOct. (low).
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C-1 2 ACTIVATOR
allows you to plate
nickel over nickel,

chrome over chrome,
gold over nieckel.

How to plate
nickel over nickel:
A simple 15 second dip Why don't you give it a try
in our C-12 Activator and see for yourself that

V bath allows you to plate it meets or exceeds all of
nickel over nickel. The our claims.
second coat of nickel
will have 100% adhesion PUMA..,-over the first.

•. Passivation is eliminated. CHEMICAL
C C12 Activator is used CO P .

Pby leading electronics .O. ox 339 • Farmngdole, NY 11735
firms with great success. 16/694-4114

- " .. atilfaction Guaranteed
|AFINQUIRIES INVITED On All Puma Products
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Plating on Difficult-to.Plate Metals
Report of an American Electroplaters' Society Symposium. by D.S. Lashmore, Assistant Editor

D.S. Lashmore

INTRODUCTION The conference got off to a rather until an oxidation resistant surface is
sad start as many of us learned for the built up.T he first AES sponsored sympo. first time of Harold Wiesner's death. In summary, an excellent review of

siurn on plating on difficult to The overview for this symposium the recent literature published since
plate metals was held in New Orleans, which he had previously prepared was 1970 was presented by Weisner, and
Oct. 30-31, 1980. Perhaps instead of read by Bill Harding. In this keynote his paper would be an excellent start-
the word "metals" in the title, the word message, Wiesner stressed the im. ing point for those platers starting to
"materials" would have been more ap- portance of quantitative adhesion test- work with these materials. A summary

g propriate, as several of the papers pre. Ing. All too often in the literature, in. of the papers presented broken down
W sented concerned plating on cera- cluding In some of the papers pre. by substrate material is presented be-

mics, silicon, and gallium arsenide. sented at this symposium, adhesion is low. rn
Whether or not a material is consid- characterized as being excellent,

ered difficult to plate Is of course a good, poor, or non-existent. Such a ALUMINUM: (od ,,.,& 101 eb.%
subjective judgement and is usually classification Is useful only to those Austin Beebe, Federal-Mogul Corp., .
dependent on the plater's previous ex- doing the characterization and has discussed the fabrication technology
perience; therefore, it is revealing that limited meaning to the rest of us. Involved in the manufacture of steel
of the 18 papers presented, seven con- Wiesner's paper presented a review backed aluminum bearings. Essen-
cemed electrodeposition onto aluml- of the most Important literature deal- tially, his paper was concerned with
num substrates, Indicating that a Ing with typically hard to plate mate. the electrodeposition on an aluminum
broad interest in this subject exists dais. Obtaining adequate adhesion steel assembly. Significantly over 400
and that a simple process amenable to was the goal of most of the processes million such bearings have been pro.
all alloys still remains to be developed, presented at this conference. It was duced since 1956,

The remaining papers dealt with shown that adhesion can be obtained Beebe departs from the usual pro-
plating on such materials as beryllium, In a number of ways, such as: (1) cedure for the plating onto aluminum
molybdenum, nickel, Kovar, stainless metallic bonding, In which the oxide In two ways. First he subjects alumi-
steel, thorium, uranium, titanium, or passive film, covering a metallic num clad steel bearings to a rather se-
tungsten, lead and zirconium alloys. In surface has to be removed and re- vere etch, removing between 4 and 5
Table I, the processes discussed at placed by a metal coating, (2) mechanl- Am of material. Following a desmut-
this symposium are summarized. Only cal bonding, In which the surface of ting operation, he zincates the speci-
a few of the most successful pro- the substrate has to be etched in such mens, allowing the Immersion reac-
ceases were selected for inclusion In a way that there remain a large tion to occur for only 10 sec. Then he
the table. number of anchor points Into which applies a d.c. current for 20 sec. Appar-

A broad spectrum of papers was the subsequent coating can lock or ently the application of this current
presented at this symposium, ranging "key" Into, (3) mechanical bonding, In during zincate Immemion allows
from theoretical to practical. Such a which the passive film Itself Is modi- those portions of the aluminum near
format provides a means for inter- fled In such a way as to produce key. the edge of the steel to be coated.
action between researchers and those Ing points, such as by anodizing and Normally, with only a zincate im.
Involved In commercial plating. This (4) A recently patented method mersion, the presence of steel on the
Interaction is Invaluable for both types brought to our attention In Wiesner's backside of the bearing results in an
people Involved, therefore the or- paper (U.S. Patent 4,181,590- 1960) impressed potential on the aluminum

izers are to be congratulaled for which Involves surface modification which inhibits the normal zinc immer,
heir excellent format. by ion implantation of noble metals sion coating near the edge of the
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specimen. Following zincating, Beebe Corp., described a neutral nickel strike Lashmore, National Bureau of Stan.
normally applies a nickel strike in a used as a replacement for the cyanide dards, described some of the results
near.neutral electrolyte. The actual copper strike usually used as part of of AES Project 41 which dealt with
beating surface is a ternary lead alloy the zincating process. This procedure anodizing as a pretreatment prior to
containing 9-12% tin and 2-3% copper is so successful that it is now being subsequent plating (or adhesive bond-
electroplated onto the nickel from a made part of the ASTM-B253 recom- ing). The influence of anodizing para.
luoroborate electrolyte, mended practice for plating on alumi- meters on 7146 T6 aluminum was pre-

David Kunces, Macdermid Inc., re- num. sented. In particular, it was shown that
viewed the steps used to plate auto- The advantages of this procedure adhesion is a linear function of anodi-
catalytic nickel onto several aluminum are (1) it is free of cyanide (2) the nickel zing voltage.
alloys. He mentioned during his talk electrolyte operates at room tempera- The first direct transmission elec-
that occasionally the zincated alumi- ture, (3) it is not necessary to immerse tron mlcrographs of cross-sections
num was immersed in a 0.25% sul- the zinc coated specimen "live" - through nickel plated on anodiz,ng
furic acid solution to "neutralize" any this makes the method especially aluminum reveal that (1) the nickel
zincate electrolyte remaining on the amenable to barrel plating, (4) the elec- completely filled the pores and. (2)
surface after rinsing. Most probably trolyte is unusually stable and requires there was no metallic bonding be.
this occurs, but also it was shown by little maintenance, (5) the nickel depo- tween the nickel and the substrate. it
this writer that the large zinc crystal- sit Is less porous than copper at a was shown that adhesion of the coat-
lites are partially dissolved in the comparable thickness, (6) the process Ing is related most critically to the
dilute acid, leaving a more uniform is royality free. A description of the composition of the anodic film.
zinc surface. process and appropriate references As this composition can be con-

Leo Missel and Greg Kishi, IBM are available in Table I. trolled by appropriate additions to the

Table 1. Processes Used to Plate on Some Difficult to Plate Metals

Peel Test Conical Head
Suostrate Process Summary Data Shear Tensile Reference

Aluminum 1. Zincato & copper cyanide strike -.100 Ncm 300-50 MNIml 1
2. zincate & neutral nickel strike 200 Nlcm 2
3. Stannate (proprietary) >200 N/cm 3
4. Phosphoric acid anodizing 50 to 200 N/cm 4

Berylurn Zincate in sodium zincate electrolyte with pH "-250 MNIm' 170 MN/m' 11
3.0-7.7 cyanide copper strike as usual on a
zincated surface

Beryllium Copper MCI pickle: Degrease, caustic soak, pumice 212 (as II
or (Berylco 10- scrub, anodic-treat in Oskite 90 for 2 mine. at plated)

268 Alm', I min. in 18% (by wi) MCI, nickel sul- 431 (400-C
famale plate as desired for 5 hrs.)

Ceramic ElectroIss Ni-S (Or NI-P) 15,000 psi. 5

GaAs Same as Silicon 10

Kover Gold: MCI pickle 163 12
M,SO. pickle & Woods nickel strike 169

Nickel: MCI pickle 403

Lead Lead fluoborate 12 MN/m' 11. 13

Magnesium 1. Clean, zincate, copper strike 113 MN/m' 6
2. Clean, immerse In 100 g1L othylonediamine 143 MNim'

totramethyl phosphonic acid, pH 6.-7.3,
then zincate, copper strike

3. Clean, immerse in 5% MNOs, zincate, cop- 145
per strike

Molybdenum 1. Gold: Clean, etch in alkaline, ferricyanide 7
for 10 saec., rinse, MCI dip (50% vol.), rinse,
acid gold strike to deposit 0.06-0.37 ,m,
rinse & dry, diffuse gold at 1000*C for 30
mins. in ,, plate gold 9 again this time up
to 0.5 pm, diffuse at 1000"C, then plate as
desired

2. Rhodium: Clean, etch in alkaline ferricy-
anie, rinse, sultrunc acid dip 10 sec.
t5-10% vol.). Rhodium strike to deposit
0 06-0.10 nglcm'. tins* & dry. Oiffuse at
1000°C, 30 min. 10 - ' torr., repeat deposl-
lion of rhodium until 0.5 om Is built up

Nickel Woods nickel strike, 540 Alm", S mine. 711 MN/m' 11
Anodic In 400 mi/L MSO., 1060 A/m', 3 mine. 7W
Anodic in 100 O/L sultfalnic acid, 1080 A/m', 3 752

minsi

Continued on pa;e
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electrolyte or by predepositing a coat- tish Bondal process In that electro- lized ceramic substrates. It was found
Ing on the aluminum Itself, It is for- lytes for both contain copper and that the ceramic could be made cataly.

gdpen that anodizing as a pretreatment nickel salt. Scheer also showed that tic to the electroless nickel boron
tiltabecome a more widely used pro- a zinc-cobalt Immersion process was electrolyte by Incorporating from 1 to
cess, not only for plating on those al- capable of providing excellent adhe- 3% by volume of nickel into the cera-
loys for which It Is presently not fee- sion. mic Itself. By doing this, the palladium
sile, but also for adhesive bonding In his experience the best adhesion processing step and Its associated
which makes Use Of a similar sort of resulted from either a cyanide copper problems could be eliminated.
process, and most probably involves a strike with free cyanide In excess Of 15
similar adhesion mechanism. g/L or In a pyrophosphate copper MAGNESIUM:

Art Wassemian, C.P. Chemicals, strike. He typically measured adhe- A.L Olsen, Norsk Hydro A.S.,
Inc., described a brush plating tech- sion by wrapping a piece of plated Norway, described a process for plat-
nique for plating nickel directly on aluminum wire around itself. Even Ing on magnesium alloys. This pro-
etched aluminum. Even though this Is though this Is a qualitative test, it Is in cess consisted of (1) activation by acid
a brush plating process, it was shown the opinion of this writer one of the treatment followed by rinsing, then a
that this procedure Is also amenable better qualitative tests available, final alkaline treatment; (2) zincating
to plating on sheet (one side only). by immersion in an electrolyte con-

Glen Schaer, Battelle Memorial In-.ann icslaecmlxdwt
stitute, described his experience with CERAMICS: tayrno zinslfate cm xdwt
a zinc alloy Immersion process for Don Baudrand, Allied-Kelite Div. of prpopae
plating aluminum alloys. In many iea- Richardson Co., discussed the deposi- This zincate also contains flouride
tures the process resembles the Bri- tion of nickel-boron alloys on metal- Ion to control the deposition rale. The

Table 1. Processes Used to Plate on Some Difficult to Plate Metals (Continued)

Peel rest Conical Head
Substrate Process Summery Data Sheer Tensile Reference

silicon 1. Alkaline electroless nickel boron directly on9
the unactivated surface

2. Activate with palladium containing HF. MCI, 10
of acetic acid, then plote, with electroleiss
gold

sta nless steel Chromium plating: Clean, etch In 65% sulfuric8
acid and 5% hydrofluoric acid (1 mmn., 21 OC at
31 A/din'). This process maey be outtable for
other deposits besides chromium

Thorium Nickel: Vapor degree", caustic clean, rinse, 148 11. 14
pickle In 8W0 mill. 14N, Pius 2 mill HF at
room temp. for 10 mine., rinse, anodic etch In
100 mi/L MCI at 538 Aim' for 5 mine. at room
temperature, rinse. Repast the MNOs, pickle,
rinse, pickie In 200 mlL sulfuric acid for 3
mins. at 4S5OC. r~ns9,

p plots,

Titanium 1. Pratt & Whitney Process: Abrasive blast, 148 1
clean In hot alkaline solution, MCI pickle,
bright dip In 12% (vol.) HF (70%), 1%
MNOs, bal. Moo0. then anodic etch for 6
mine, at 1812 A/m', 40*C in 13% (vol.) HFM
(70%). 63% aetic acid; 4% H9,0. Finally,
plin'e with 25 oom of nickel from a sultamate
solut, . Then, heat 2 hr*. at 48 OC.

2. lonitech 12
3. CrCI-14C-M*0; anodic In 210 g11L 177 MNim1 11

CrCI.-SW4O pius 100 mUL MCI, 10,000 Aim',
5 mine. 100*C

4. CrC.HCI: Anodic In 210 giL CrCla -eM# di- 11
luted to I itter with conc. MCi (3? wt.%),
6,000 Alm'. 10 mine. 1001C.

Tungsoran Clean, etch In 3 paet MP, I part MNO9, and 4 22 MN/m' 15. 11
parts Moo0 for 5 mine, at 50C,. nickel plate (a
chromium strike might Improve adhesion prior
to nickel plating)

Tungsten.Niekel. some as above 235 MN/m' 15. 11
iken

raim(purs) Etch In 1.400 9il1. for 10 mine. at 43*C fenlic 371 MN/ml 16. 11
chloride, then nickel plate

WCiyVapor degrease, cathodic alkaline, clean. In. 15-25 MN/m' 11
nmrg In 15 g/L amtmonium bifluoride, %~ mill.
M.30#, 1 min. at 22VC then nickel plate after
heating at 700C, I hr. "-38 MNIml
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process is said to be adaptable to Ni-P alloy to the silicon and therefore a copper alloys requ,red an HCI pickle
barrel plating. The subsequent strike great deal of care went into obtaining prior to a nickel strike. Electroless Ni-P
over the zinc can be of any type so a high purity (nitrate free) nickel to was not found to work well on this
long as it is compatible with plating on make up the initial electrolyte. The alloy.
the zinc layer. flouride ion was also shown to be de- On Kovar the pretreatment proce-

J.W. Dini, Lawrence Livermore Na- trimental, especially for p type mate- dure was not critical, a simple HCI
tional Labs., and H.R. Johnson, Sandia rial. During the discussion of this pickle being quite adequate. Lead can
Labs., described a process similar to paper, D'Asaro proposed that light be be plated onto lead from a flourobor-
Olsen's and showed that the use of an shown on the p-type material In order ate electrolyte by simply immersing
acid pickle improved adhesion from to raise the Fermi level and thereby the specimen Into the electrolyte for
113 MNIM' to 145 MN/M1. Heating the give the surface more of an electron two minutes prior to applying a cur-
zincated magnesium yields no in- donor (n type) character. rent Magnesium Is plated much like
crease in adhesion, indicating that the L.A. D'Asero, S. Makahara and Y. aluminum with the optimum proce-
maximum adhesion possible was Okinaka, Bell Labs., discussed the role dure involving a 5% HNOz pickle fol.
most probably obtained simply from of palladium catalysts in the electro- lowed by the zincate immersion and
correctly operating the immersion pro- less gold plating of gallium arsenide then a copper strike (pH 10.3).
cess. These processes are summar- and silicon. It was shown that the
Ized in Table 1. bonding of palladium to the substrate SUMMARY

was a result of the reduction of Pd2 + The conference as a whole was an
MOLYBDENUM: ions by galvanic displacement. The enjoyable and worthwhile experience.

D.J. Levy, C.R. Arnold and D.H. Ma, activation electrolyte ,:ontained PdCI., It was very well organized, as most
Lockheed Research Laboratory, des- HCI, acetic acid, or H.F. Therefore, AES conferences are. If it had any
cribed a procedure for plating gold di- subsequent adhesion of the gold to drawbacks it was that several of the
rectly over the oxide which normally the substrate is critically dependent speakers felt that they had to read
covers a molybdenum surface. After on the nature of this bond. A transmis- their papers. M"
plating, the oxide was then reduced by sion electron microscopic ITEM) study
thermally treating the specimen in of the Pd deposited on various semi.
hydrogen. Rhodium was asC plated conductor surfaces was therefore ex-
on molybdenum by this technique, pected to yield insight into the adhe- References
though in this case the bonding was sion process. 1. ASTM 9253, 'Recommended Practice
achieved by thermal diffusion through The semiconductors examined In for Plating on, Aluminum."
the oxide. this investigation were (110) GaAs and 2. L Missel, Plating (1977), P. 32.

(111) Si which were thinned to electron 3. J.C. Jongkind & P.G. Kenedi, U.S. Pat-
SUPERALLOYS AND STAINLESS transparency before deposition of the nt 3,274,021 (1966), or J.C. Jongkind,
STEEL: Pd. The results of this study indicate Plating & Surface Finishing, 62, Dec.

W. Baldauf and E.S. Chen, that on GaAs the Pd was fine grained (1975), P. 1135.
Watervliet Arsenal, reported a method and covered about 80% of the surface 4. D.S. Lashmore, Metal Finishing, 78,
for activating superalloys and stain- area of the substrate. On Si, the grain April (1980, P. 21.

lessstel fr cromim patig. hey size was much coarser. The adhesion 5. M.D. Kaiser, F.J. Pakulski, and A.
less steel for chromium plating. They Schmeckenbecher, Solid State Tech-
experimented with chromic acid and of subsequent coatings was related to nology, 15, No. 5 (1972). P. 39; .
sulfuric acid solutions without suc- the Pd distribution, being quite poor saudrand, Proceedings, 1980 AES
cess. They found that the best adhe- on Si and good on GaAs. The differ- Conference, "Difficult to Plate Metals."
sion was obtained with mixtures of ence between n and p type silicon 6. J.W. Dini, Proceedings, 1980 AES Con-
sulfuric and hydroflouric acids, noted by Yoshida were not noted by ference, "Difficult to Plate Metals."

Their best procedure involved a mix- D'Asaro. 7. D.J. Levy, Ibid.

ture of 66% by volume sulfuric acid 8 W. Bldauf & E.S. Chen, ilid, ASTM
B254-53.

with 5% by volume HF used TITANIUM, BERYLLIUM, KOVAR, 9. M.V. Sullivan & Eigler, J Electrochem
anodically at 21 "C and at 30 A/dm' for LEAD AND MAGNESIUM: Soc., 104 (1957), P. 226, K. Yoshli
1 min. This procedure was found to J.W. Dln and H.R. Johnson dis- Proceedings, 1960 AES Conference,
work on Types 304, 316, 410 and super- cussed techniques developed over a "Difficult to Plate Metals."
alloy U-700. Adhesion was evaluated number of years for plating on a wide 10. LA. D'Asaro, S. Makahara. Y. Okinaka.
using a groove test run on a shaper in variety of difficult to plate materials. Proceedings, 1980 AES Conference.
combination with observation of the Many of these techniques involve "Difficult to Plate Metals."
resultant groove by optical micro- either etching the surface to provide 11. J.W. Dini & H.R. Johnson, Proceed-optpnical eiing a Ings, 1980 AES Conference, "Difficult
s copy. mechanical bonding, or by providing a to Plate Metals"; JW. Din, & .R John-

displacement coating to which bond- sor, "Plating on Titanium for Electro
SEMICONDUCTORS: Ing Is facilitated. One of the many Im- chemical Joining Applications," Sar

Kei Yoshida, Bell Labs., described portent contributions of DIN and die Laboratories, Livermore, CA,
Ole deposition of Ni-P alloys from an Johnson was the Introduction of a re- SAND79808, Sept., 1979.
electroless bath onto silicon for use latively easy to use quantitative adhe- 12. J.W. DIN & H.R. Johnson, Metal Fin-
e ohmic contacts. It was shown that sion test-the ring shear test. Data Wng 72 Aug. (1974), P. 44.

a ignificant difference exists be- from this test Is listed In Table I where "Aommidd Practice for Prepar

tween n and p type material. The n ever available, along with peel test tion of ri & Lead Alloys fo Electro'plmtlng," ASTM 831940.
type Is far more easy to plate. Yoshlda data and conical head tensile test 14. J.Q. Beach & GR. Schaer, J Ejectr*
offered several explanations of this data. chem. Soc., 106 (1959), P 392
phenomena. Beryllium Is plated using a zincate 15. C. Marzano, Plating, 51 (1964). P 207

The nitrate ion was shown to be whose pH was found to be relatively 16. F.B. Waldrop & M.J. Bezk, U.S Patent
very detrimental to the adhesion of a unimportant (3.0 to 7.7). Beryllium- 3,573,120(1971).
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