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1.0 IDENTIFICATION OF RC

RCC * ANPI*J has been identified by the SOW of Contract F33600-88-0-0567
for Process Characterization.
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r] - PM+NV-WTRY--REPGRIL

Lee h
ID-NO SKILL FREQ COMPL-DArE OWN-ORGN
ROG RE INCTE CK DUE-A!E- GOUS TAG-rE

4115/89 MANPW1

~4-03io00 18 511~NTR LATH
L01033 2/17/89 MANPW1
MADPM

00030 02000000 is@ 6 -N-
L00122 2/17/89 MANPW1

L19081 2/17/89 MANPWI
MADP

--/-g -9-- ~ PAGE 2

LOCM-1O..--~NOME IJCLAT URg ---- *- -- *ID-NO SKILL FREQ COMPL-DATE OWN-ORGN
RG R -- SRACCT-. CDi --

000320 4"000 316 O1il R ''.HE -______________

-L00123 5/ 6/89 MANPW1
MADF 54044



L J

PM4 !NVENTORY EOT

EQULIP- _JLOCATION._ - NOMENCLATURE-
ID-NO SKILL FREQ COMPL-DATE OWN-ORGN
RCC-RE INSTR SK DUE-DATE CUST-ACCT-CDE

1190574S 92909 90 511 CN'fl FIXTURE TURNINJG

005748 02000 90 '511 CNTR FIXTURE TURNING ___

L01224 5/13/89 ANW
MADP 8/11/89

005748 00300 9o 511 CNTR FIXTURE TURNING
L10849 5/13/89 KANPW1
MADPM 811 / 89_

005748 00005 180 511_CNTR FIXTURETURNING______

L01228 5/13/89 KANPW1
MADPD 1 9/_8 9_

MORE?

5/18/89 PG

_______PM INVENTORY REPORT

) EQUIP- LOCATION NOMENCLATURE
-n-- O _'5( L L FREQ OOMPL-DATE OWN-ORGN
RCC-RE INSTR SN DUE-DATE_ _CUST-ACCT-CDE

- 005748 00340 180 511 CNTR FIXTURE TURNING
L07924 5/13/89 KANPW1

.-MADPM, 11/ 9/89

005748 02000 365 511 CNTR FIXTURE TURNING
L17099 '__2JI7/8g MANPW1
MADP 11/26/89

005748 00040 385 511 O-NTR FIXTURE TURNING
~T082/1J7/89- _ MANPW1

MADPM 11/26/89 __

________ *~** PRESS RETURN TO CONTINUE **



PM INVENTORY REPORT

EQUIP- LOCATION NOMENCLATURE
-M S SI LL E i ~ ~ A i~ ~ R ~
RCC-RE INSTR SK DUE-DATE CUST-ACCT-CDE

- '-2/17/89 Npw1 _ __

MADPM 6/23/89

007235 02000 90 -511 -LATHE HEADSTOCK)(-
L00606 2/17/89 MANPW1 ________ __

- MAD? 8/23/89

007235 00040 180 ~511 LATHE HEADSTOCK
L00331 -_____ _ 2./17/89 IAANPW1_

MADPM 9/21/89 --

007235 02000 36 1 ~ -LATHE HEADSTOCK
L00333 4/ 8/89 MANPWI __ _______

MADP 4/ 8/90

*** PRESS RETURN TO CONTINUE **



L ~ /8/89PAGE

PM INVENTORY REPORT

EQUIP- LOCATfffION _ NO4dMENCLtARE
ID-NO SKILL FREQ COMPL-DATE OWN- ORGN _____

- RCC-RE INSTE SK DUE-DATE CUST-ACCT-CDE

Ll 20e3 4/2'2/89 MNW
MADPD 5n8

006973 00005 365 511 SE CRNR DEGREASER
Li12004 2/17/89 MANPW1 _________

M4ADPD 12/ 3/89

~** PRESS RETURN TO CONTINUE **



PM INVENTORY REPORT

'EQUIP- LOCATION NOMENCLATURE
--NO SKILL FREQ COMPL-DATE OW-ORGN

RCC-RE INSTR SK DUE-DATE CUST-ACCT-CDE

JU7440 0# 3 O i** 1 SW CRiU FLAW. SMAY BOOT*

007440 02340 180 511 SW CRNR FLAME SPRAY BOOTH

MADP 8/30/89

007440 00005 180 511 SW CRNR FLAME SPRAY BOOTH
_ L19101 37 48w9 MANkWI
MADPD 8/31/89

007440 02000 365 511 SW CRNR FLAME SPRAY BOOTH
0T7-I l/17/d MAMRPw1

MADP 9/ 3/89

**** PRESS RETURN TO CONTINUE **



PM INVENTORY REPORT

EQUIP- LOCATION NOMENCLATURE
ID-NO SKILL _FREQ COMPL-DATE OWN-ORGN
RCC_-RE IfNSTA SK DUE-bAtE cuSti-ACCT-dDE - --. --

997439 093001 &L 99 SW4 swoi FLAZ SPRAY RQOTM
L19995 ___2/17/SQ K&NWt _

MADP 6/ 1/89

0049005 180- 511 SW CRNR FLAMIE SPRAY BOOTH
L19097-------- 3/ 4/89 - M-ANPW1l

-- MADPD 8/31/89-- --- _

007439 00340 180 511 SW CRNR FLAME SPRAY BOOTH
L19096 -- 2/17/89 MANPW1
MAD? 8/30/89- --

007439 02000V 365 51SWCRNR__ FLAME SPRAY BOOTHfi
L19098 2/78XANPW1
MADP 9/ 3/89

PRESS RETURN TO CONTINUE *~



5/18/89 PAGE

PM INVENTORY REPORT

EQUIP- LOCATION NMNLTR
ID-NO SKILL FREQ COMPL-DATE OWN-ORGN __ __

RCC-RE INSTR SK DUE-DATE CUST-ACCT-CDE-

99A 12it-- 180 511 K WALL -VACUBLA8.
L01356 ____ _ 2/17/89 MANPW1
MADP 6/29/89

000698 00300 -180 511 EWALL VACUBLAST
L10693 2/17/89 MAN P W I__________

MADPM 6/22/89

*** PRESS RETURN TO CONTINUE #*



EQUIP- LOCATION NOMENCLATURE
ID-NO SKILL FREQO~~TW -BJ _ _

RCC-RE INSTE SN DUE-DATE CUST-ACCT-CDE

192142092000 of 511 LATHE
L00548 4/ 8/89 MANPWI______

MADP.~1 i..~77/89

062142.003Q go-1.,51 LATHE
L*2892 AW2/17/89 MANIPWI __________

- MADS'~ .6 1/89

*02142 00044U 365 511 LATHE
L99549 2/17/89 MANPWI

MADP .~7/16/89

#02142-4206.- 73 .751L LATHE_.
S ~ ~ '~-' 2/17/89 mANpwi _______

mAp 7/16/89

-~ PW~ PRSS RETURN TO C~kfNVUS ***



PM INVENTORY REPORT

EQUIP- LOCATION NOMENCLATURE--
ID-NO SKILL _FREQ_ CdOMlPL_-DATE OWN-ORGN
11CC-RE INSTR SK DUE-DATE _CUST-ACCT-CDE

~ *~~,~0000NN96. 511 N CNTR SPRAY BOOTH
117- 2/17/89 MANPW1

MADPE4 6/ 2 3/8

006258 00300 90 511 N ONTE SPRAY BOOTH
L07917 5/13/89 MANPW1
MADPM 8/11/89 __ ______

006258 00005 180 511 N CNTR SPRAY BOOTH
L01262 5/13/89 MANPW'1
MADPD __1/9/89

006258 02000 180 511 N CNTR SPRAY BOOTH _____

L079lg -2/!178 9 -NANP W-
- MADP 5/ 25/8

MORE?

5/18/89 PAGE 2

____P-M INVENTORY REPORT

- EQUIP- LOCATION NOMENCLATURE
rD-ZO-_SXILL7 -- FRE _ 'COMPL-DATE -OWN-ORGN

RCC-RE INSTR SK DUE-DATE CUST-ACCT-CDE______

008258 00340 180 511 N CNTR SPRAY BOOTH
L07918 5/13/89 MANPW1
-MDPM _11/ 9/89

***PRESS RETURN TO CONTINUE ~*



V PM INVENTORY REPORT

E8I- LOCATION NOMENCLATURE
S--I -b7- - $X1Lc EREQ_ COMPL nD ATE_ -OWK7t0RON -____

RCC-RE INSTR SK DUE-DATE CUST-ACCT-CDE

-005730 02000 of 5 11 ON_#TR -,_ F LAWb-- SP RAY-
Li10928 4 f 15/ 89 '-'KAWV
_MAMP4 7/14/89

_005-730 000460 180 511 CNTR FLAME -SPRAY
L07928 21/9 MANPW_1 _______

MADPm 7/13/89

005730 0046 51 ONTE -- FLAME SPRAY --

L19080 2/17/89 MANPWl ______

MA~M -- - -~ 7/23789-____

-005730 02000 365 511 CNTR FLAME SPRAY
L00792 -_ 2/17/89 .MANPW1 __

MAD? 7/23/89

*~* PRESS RETURN TO CONTINUE **
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PM INVENTORY REPORT

EQUIP- LOCATION NOMENCLATURE
ID-'NO _SKI~L __FREQ -O!.PL-16ATE" OWN-ORGNV
RCC-RE INSTR SK DUE-DATE CUST-ACCT-CDE

005739 02000 90 511 CNTE FIXTURE TURNING____

MADP 6/1/89--_

005739 00300 90 511 CNTR FIXTURE TURNING
L1086 -2/17/89 MANPW1

MADPM 6/ 1/89 ____________

005739 00040 180 511 CNTR FIXTURE TURNING
L07929 2/ 177 89 _ _MANPW1------------__
MADPM _6/ -1/89-

005739 02000 365 511 CNTR FIXTURE TURNING
L 16101 _27-7 9 MAPW_- -

_MADP___ 12/ 10/89

MO RE '_

5/18/89 PAGE 2

PM INVENTORY REPORT-

EQUIP- LOCATION NOMENCLATURE
IDNO SKLL FREQ_ C-ZOMPL-DATE OWN-ORGN

RCC-RE INSTE SK DUE-DATE CUST-ACCT-CDE____ ______

005739 00040 365 511 CNTR FIXTURE TURNING
L00194- 2/17/89 MANPW1
MADPM 12/10/89

*** PRESS RETURN TO CONTINUE **



S737 V ~ 7rov r7'IR//II 8 P/7T&'E

310 ? L'7l4 ?O N / TO / -S~' 6 '

4' L/#? __ _ _ -s

7 PL 8/7-1OW

',~Ir//cr//v I ____ ______



F- 5/18/89 PAGE

PM INVENTORY REPORT

EQUIP- LOCATION NOMENCLATURE
It'-NO SKILL FREQ COMPL-DATE OWN-ORGN
R&C-RE INSTR SK DUE-DATE CUST-ACCT-CD

0082568 02000 180 511 PORTABLE TRAVERSE UNIT
L01173 _____2/17-/89g MAWPWI
MADPE4 6/29/89 -- __

006256 00340 180 511 PORTABLE TRAVERSE UNIT
L07913 5/13/89 MANPW1
MADPM 11/ 9/89

~*~PRESS RETURN TO CONTINUE ~*
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5/17/89
PAGE 1

ANALYSIS REPORT OF
TROBLE-CALLS--FOR-SPECIFIC PM NUMBERS

'PM. NO NOMENCLA-TU-tRE- . .REQ _.IATE-CbMP . DATE PROD. NO MP. NO SHOP MANHRS CO
ST PROBLEM
-------------------------------------------------------------

-------------------------------------

ae*999 FURNAC ILZKO oSL 2/25/87 3/13/87 87020737 0 43E 48.0 960.

0 wO!F1 Pump. Dow

FURNACE ELCG__HlG _ 7/16/877/16/87 87070511 ... 0 47 1.0 20.

FURNACE ELEC 7/20/87 7/20/87 87070594 0 47 2.0 40.
00 SUM--P -PUMP NEEDS PRIMED

FURNACE ELEC . i 7/30/87 7/31/87 87070933 0 43P 9.0 180.

-0-PITBEOW FURNACEY DRAIN PIT / WATER

FURNACE ELEC ; 2 8/24/87 8/24/87 87080766 0 47 0.5 10.

AD D O I L _ .

FURNACE ELEC q / 1/87 9/ 1/87 87090009 0 43E 1.0 20.00 EXPOSED ELECTRICAL WIRE

SAkETY" HAZARD .. -

.. .FURNACE ELEC -W 9/ 1/87 9/ 1/87 87090011 0 43t 0-.0 - 07.-

00 EXPOSED ELECTRICAL WIRE %

... FURNACE ELEC 10/15/87 10/19/87 87100461 0 43M 8.0 I20.
00 OIL LEAK ON ROOTS BLOWER

FURNACE ELEU t .;I07TT-787 10/19/87 87r01569 0 43M 1.0 20.

00 CHANGE V BELTS ON BLOWER_

3u6iC--C 1 -0728/87 -0728/87 --87100862- ... _4T_ 1.5 - q507.

00 BLOWER PULLY BROKEN OFF

- VURACE-EECe - "03 10730/87-1730[ 87- 87100963
'' PUULY COME OFF OF VACUM PUMP

FURACE ELEC7 0 4 3P 12.0 240.
00 OIL LEAK

ST FURNACE ELEC 12/ 7/87M1T27 7f87 87f12I14E
00 TNl;TAT.T. ROTT,ER MOTOR



FURNACE ELEC Seji2118/87 12/17/87 87129541 0 43L 30.0 60

00 ADD ANTIFREEZE _ ___

FURNACE ELEC 31 12/17/87 12/18/87 87120763 0 43P 8.0 160.U qMP CO0_LANT_/_HAS FLOODED PIT/

RECHARGE INTIFREEZ/1 3;

PIT E 12/24/87 12/28/87 87120768 0 48 8.0 160.

00 DRAIN WATER FROM PIT .. .

FURNACE ELEC 1___i/ 4/88 1/ 4/88 88010042 0 47 5.0 100.
00 CHANGE OIL

FURNACE ELEC 0;( 1/20/88 1/20/88 88010588 0 47 3.0 60.
00 DRAIN OIL AND REFILL

N- -fk--- -



5/17/89
_______________ ~PAGE 2 _ _ _ _ _ _ _ _ _ _ _ _

_______ _____ANALYSIS REPORT OF __

TROUBLE CALLS FRSEII MNMES-__

PM.NO NOMENCLATURE REQ.DATE COMP.DATE PROD.NO MP.NO SHOP MAHRSC
ST PROBLEM _____ ______

006999 FURNACE ELEC 2/ 5/88 2/ 9/88 88020233 0 43E 2.0 40.
00o CORObL LIGHTS OUT

FURNACE ELEC o 31/8 3/14/88 88030437 _0 43E 4.0 80.
00 NO POWER

___ FURNACE EEC 1 04/26/88 4/26/88 88040753 0 43E 8.0 160.
00 WATER PUMPINJ -______

S BY BRAEK ROOM _I r4/27/ 88 5/ 2/88 88040827 0 43E 24.0 480.
00 VALVES _ N"T_ O_0PEN /TO UwlHAN IC AL PUMP - -

FURNACE ELEC {~5/12/88 5/16/88 8G050388 0 43E 16.0 320.
'COOLING FAN FOR-~WATER /*1 IS OUT

FURNACE ELEC 6/ 8/88 _6/_ 8/88- 88060256 __0_ 43E- 4.0 80.
0 EECVALVE fWILL NO6T CLI SE

FURNACE ELEC 6/13/88 6/13/88 88060413 0 47M 10 20
00 WATERFLOW INDICATOR PLGOED

FURNACE ELEC 6/17/,'-8 8/ 5/88 88060608 81723 43E 3.0 60.
00 ELECTRIC DIAL NOT OPEAA1,ING

VALVE INOP

FUANCE-EIa7'T 1-6720/8867-B20/88 -- 88060648 -- 43 6 0 2 0

00 ELEMENTS ARE NOT COM:I N

- - -FURNACE ELEC B / 9/88 8/ 9/88 88080368 0 47M .N- 0

00 CHANGE ALL OIL'S

FURdAC ELC 4 ~~/ 97815/136 88080500 _043E 6.0 10
00 OVEN WON'T COME UP TO TEMP.

FURNACE ELEC -3E 9//85.8/8 88015 300.
00 ADJUST THERMO COUPLES __ _____

ALSO PM 6932 - --- ---

PUMP VACUUM ?O 1 4 /PR I I /~ I1 ~ ~ ~ 4~



9 WATER TANK " ADD ANTIFREEZE
CANCEL PER REQUESTER :;

FURNACE ELE 3 1/2988 11/29/88 88110873 0 43E 2.0 40.0
0 CONTROLLER NOT OPERATING PROPERLY

0 NO POWER - -- ____ ___

FJTRACE ELEC 0:10O 1/20/88 1/20/88 8801054 0 43M 0.0 00
0 DRAINJ AND CHANGE OIL AND CHANGE PUMP

~U1AEELEC O4-TJ1 2 7 90~~7 2.5
0 CHANGE OIL IN PUMP AND BLOWER

TRANSFERED FROM 43 _______ _______

FURNACE ELEC 3/- 6/89 3/ 6/89 89030129 -- 0- 43-M- - 8. 0 160.
00W-LOWER LEAKING -01L -__



5/17/89
PAGE 3 __ _ _ _ _ _ _ _ _ _ _ _ _ _

ANALYSIS REPORT OF
TRUBECALLS-FRSEII PM UMERS

PM.No NOMENCLATURE __REQ.DATE COMP.DATE PROD.NO ME.NO SHOP MANHRS CO
ST PRTOBLfEM
-------------------------------------------------------------------------------
--- ---------------------------------------------

006999- FURNACE ELEC 5/ 1/89 / / 89050045 91231 -43E- 000

00 WON'T PUMP DWN______

~URNAE ELE 4/188 57S1-5/84-89704054 -9-1fl

00 FURNACE WON'T PUMPDOWN

0-

270-552WT-
00___



L. PM INVENTORY REPORT

EQUIP- LOCATION NOMENCLATURE
ID-NO SKILL FREQ__- COMPL-DATE OWN-ORGN-

RCCREINSRSK DUE-DATE- CUST-ACCT-CDE

900999 00040 30 507 WLD SHP FURNACK ELEC
L00442 __ ____ 5/13/89 MAXPWW ____________

MADPS 6-/12-/89 -- _______

-0 6-§ 9 '023-4 0 90- 507 WLD SHP FURNACE ELEC
L00177 __2/17/89 MANPWW________

006999 02300 SO7iYW]D P FURNAEEC-
L00178 ___ ____ 2/17/89 MNW __ ___

MADP S - 6/ 1/89-

006999 6034 - 36 ' 1SlP URCE LC
L00179 2/17/89 MANPWW__
MADPS 6~7 _ _________

- -- ~*** PRESS RETURN TO CONTINUE *~
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5/18/89 PAGE

PM INVENTORY REPORT

ELOCATION NOMENCLATURE
ID-NO SKILL FREQ COMPL-DATE OWN-ORGN ____

RCC-RE INSTR -SK DUE-DATE CUST-ACCT-CDE

006932 00040 30 507 WLD SHP FURNACE ELj
L00467 4/29/89 MANPW
MADPS 5/29/89

006932 0230000 180 507 WLD SHP FURNACE ELEC
L00194 2/17/89 MANPWW_______
MADPS 6/ 1/89

006932 00340 365 507 WLD SHP FRNC EE
L00195 2/17/89 MANPWW

~** PRESS RETURN TO CONTINUE ~*
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5/17/89
PAGE 1

ANALYSIS REPORT OF /
TROUBLE CALL-S FOR SPECIFIC PM NUMBERS -

PM.NO N-CL-AT-RE- . REQT--COP.DATE PROD-.NO MP. NO SHOP-ANIHRS-- ..... c
ST PROBLEM

----------------------------------------------------

006932 FURVACZ ILJS OS 2/23/87 2/23/87 87020629 0 43E 4.0 80.
0-- POWER

FURNACE ELEC 3/10/87 3/12/87 87030350 0 43M 4.0 80
00 BLOWER BEARING GOING OTUT'

FURNACE ELEC - 3/30/87 3/30/87 87030992 0 43P 4.0 80
00 WATER BACK UP

FURNACE ELEC - 4/ 1/87 4/ 2/87 87040017 0 43 ].0 20
-- cRECMARUG--CODLTNG-SYS T WITH-ANTIFREEZE ...........

FURNACE ELEC ... 4/ 8/87 4/ 9/87 87040244 0 43E 8.0 160
rr- WYRE-SHORT-OUT_ .....

FURNACE ELEC 6/10/87 6/12/87 87060308 0 43E 18.0 360
00 VACCUMM LE -K ........-

FURNACE ELEC tl 4 6/23 J7 7/ 2/87 87060696 0 43M 1.0 20
00 INSTALL -PUMP

FURNACE ELEC 6/29/87 6/29/87 87060909 0 47 3.0 60

00--BROKEN -FAN

BELT 
- -

-UTAMC- 7'---T prF_78 7-- 7715/787 87070276 .. 43M 327---10
00 REPLACE BEARINGS

ROOTS BLOWER

FURNACE ELEC 7/16/87 7/16/87 87070510 0 47 1.0 20
00 CHANGE OIL

FURNACE ELEC S | 7/20/87 7/21/87 87070569 0 43P 9.0 180
--WATER7-YSTEM/PUMP SYSIFULL OF WATER

FURNACE ELEC . 8/24/87 8/24/87 87080765 0 47 0.5 10
OADD L



00 ELECTRICITY TO WATER PUMP WONU'T QUr WA

FURNACE ELEC ?qp,19/19/87 10/19/87 87100508 0 43M 1.0 20-
00 V BELTS ON ROOTS BLOWR-

FURNAC ELC ;9 1/8 10/28/87 87100708 0 43M1,Q 2
h0 TROUBLE VS-dT/ NOISE IN MOTOR

FURNACE ELEC 3j11/17/87 11/17/87 87110520 0 47 1.0 20
0 CHECK MOTOR FOR PROPERl NOTATION

FURNACE ELEC ~ 11/711/18/87 87110522 0 43E 4.0 .80

00 WON'T PUMP DOW

FURNACE ELEC 12/ 1/87 12/ 2/87 e7120057 0 47 21.0 42e
00 PUP NT F~



5/17/89
PAGE 2

------- ,---------ANALYSIS REPORT OF
TROUBLE CALLS FOR SPECIFIC PM NUMBERS

PM.NO NOMENCLATURE .... REQ.DATE-COMP.DATE PRO-D.NO MP.NO SHOP MANHRS
ST PROBLEM

---------------------------------------------------

006932 FURNACE ELEC 33f_ 12/_2/87 12/ 2/87 87120062 0 43P 9.0 180

00 MAXE SURE PIT IS PUMPED DY/ -__

AND ADD ANAFREEZE TOILLIG OWER -__ __ __
FURNACE ELEC- 43

FRA 12/ 2/87 12/ 4/87 87120063 0 43E 4.0 80
00 CHECK OUT OUTLETS IN PIT / PIT HAS BEEN FLOODED

ELECTRICAL EQUIPMENT

FURNACE ELEC -33!12/ 2/87 5/ 4/88 87120075 73412 43E 32.0 640

00 HEATING-ELEMENT NEEDS TO BE REPLACED

-- di) -

FURNACE ELEC 4I/ 4/88 1/ 4/88 88010041 0 47 5.0 100
00 CHANGE OIL

FURNACE ELEC ol[ 1/11/88 1/19/88 88010246 0 43E 0.0 0
00 PUMP-WILL NOT COME ON / MECHANICAL

FURNACE ELEC 1/20/88 2/ 4/88 88010569 0 43M 0.0 0

-00 REPLACE ELEMENT

FURNACE ELEC OaC01/20/88 1/27/88 88010571 0 43M 19.0 380
00 REMOVE PPUMP AND VACUUM ASSEMBLER

FUENACE ZLEC 2/ 9/88 2/ 9/88 88020313 0 43M 6.0 120
00 MOUNT M'OR- AND FAN- ASY TO-BASE-PUATE- _--

_ FURNACE ELEC 6/13/88 6/13/88 88060414 0 47M 1.0 20
00 WATERFLWIN-D-CAT-R-PtGED--

FURNACE ELEC 2r 8/25/88 8/30/88 88080930 0 43P 18.0 360

00 INSTALL VACUUM PUMP IN LINBURT PIT

ON EAST SIDE

FURNACE ELC 9/14/88 9714/88 88090394- 043 - 60
40 POWER WON'T CME ON

FURNACE ELEC - 123/89 1/25/89 8901061 - 0 47 2.5 50

00 HANGE OIL IN PUMP AND BLOWER

Pb~q7FF PPOM 43



__FURNACE ELEC OF-l'3/23/89 3/23/89 89030705 0 47E 2.0 40
-i000UNT -BACK FILL*

FURNACE ELECJ f 4/19/89 4/19/89 89040559 0 43M 1.0 2
0 BLOWER NEEDS OIL

006932 232.0 4640.1

232.0 4640.t
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0'22/89 PAGE

PM INVENTO) Y REPORT

.Quip- LOCATION NOMENCLATURE
D-NQ--4KIJ- L -FARQ COMP!..-DATZ nMw3-ORtm

RCC-RE INSTR SK DUE-DATE CUST-ACCT-CDE

001745 00300 Of 507 18 8 FUP.J4QIAVR

MADF 9/22/89

001745 02000 180 507 H16 S FURNACE 8
L07~xX - _6/4489 MAUPIW

MADP 12/21/89

001745 02040 365 507 H16 S FURNACE 8
L"44 141489 MA)JpIAU

MADP 7/ 9/89

***PRESS RETURN TO CONTINUE **



cpeTO2- 36 f wR 70 ON2yA' r -f er r s- oY

lf /ZC jfo'f/LV176f j9 _____ _______

l Pz 1134 c/

7 Z1SffN71AO/. AdAL r f /

29 IASe ___ ___ __ ___ _

7?(J~ ~i 4 ~ -_

~- _ - ~-~ i~ L 2-_-- _

r~( ~ Q- ... _ _ __

~~ - A~ to W__ _ __ _ -



- ~~~7309-1346 -":~~

28M CliES

*LALDING# CES# --

-. ~ AMO~ . V... - - LOCAN_~~. -

CAPIY____ TYPE_____EI STrLE____

EQU~fIT~I~. N/A C ;FNJL1Y

RA- -UPOT -

RAIL 6'JVPS- -

TIWLLEY TRKK PE1I -M-

-x -IR-

MAIN HOIST WIRiE RDFE

I i AR HOIST W.ft IIJFI'

OaRM~L B~fUT_ 
_ __ _ _ _ __ _ _ _

~BNING DEVJC 
_ __ _ __ __ _

HO l~I SMw1lIN-

W1MIL I.A J WJidEEL

HOSTk±OK__ 
_ _ _ _ _

A1JILIKY HOIST HiC 
__ _ _ _ __ _ _ _

CAP?=iT SIGNS______________

"IND SIWL~L SIUNS _____________

WARMMI K05S-

c~1t4~: mmI ANY oieThN1'AL HAZA1S OR MALRJNMfONS 'M SPERVIR DV4fIAM1Y IN WRITMl.



I t

a Ia

a . 4L

.a w IN a

an . aI
a a.k it4

I 1. 3 -A ~ =' 1. 0.4 6. us MAU V
I.a Mas Zo 0 . b.

.Dha. A .A0140 4 a
IC dz 1 a 0 ". *- 1 30

a. I- io a at -W c .1 11,a .J w" . .a -8 .

u A.*m 0 44 09.2 0 24 .4 0 0 - , P4

m-9 4L .4 V' -9m. 9-cj A U U UM 4 U w= 014A I
-331 a2 10 3z 0 -c

psA- #a094 0 00 P 4 , -.4 _ 3c A -C a, q 646 6

Ji sw Jj.4 e a g.U U J3133 Aft 3r 0- .4 U 00 Z U2

S 3 1Z-C S8 U WA044M e MA" MA 19 4t lC4" . l.4. IOU

IL 4 6 4 o.41 "o 09zoj" "i I w .4.4 zz XOMOM 220r4 "Em.S .

Mw 4 ao aad 0Ka"000 000w axe W$jino 00 0 00 OOIO 049O a 00 0c
.44..4.4 do o .. 4 U 4 J ooeo-wmt lc&co f u o me XoaMoz z3c c a s~ In O 0c =

-c a c -C
a 0 9 1. 3o I3

33233 ~A 'd .dJ 43 '

c 1.1.. 1-- 1- Oic 4 . 3

UN .. ffh 4.. IQ. 49* a.."I

V 1' 3 11, " g2 *M M 3I MAtliM T 3w da 4* 0I 8 1 u

on. 0 @ - -cb

8.6 W II u. '.6 u -44 u=%w uo 44
%IA ~ ~ ~ u~ 0f &4 IL I jmm 9m Iu iw j s I w uw w z "w w6

W 4- 4- 1- .. 8-1- 00012J-Ad. .4-C- Ja 40008- 4C -08.-i-p J-I040
'a I I" lmo WLA c . - fA60 4w f W p. P. 11('4 w aF Awu " Wm I

00000 C 0 0 0 Oc11cooc a0000cocc oo
C 003c C0000 o 0 00000cCDC 0 ccC 00

ro^ f 1r0o 1en fm0 00A0 0 . f .rw d qvv m -rq opi ONP

-uj.) m % . 3 1]. Il o w%13 . 11 X .3 . j.3 3.-S..X3 w3a~~~ o 5 W~~
.0 sa ol , o 1, e1 *M o~ v. r pi Ap on l on )m0% A0 " rm O



-24

46I L a"

a- 0 a0

at " 

i 0
WNU .4.

st4 US to a
*No, ~ ~ ~ ~ ~ .A a A ilWesaAs

A4 91 U 3 AJ4 4

*1. WMhia am a4 ai~ C is 9 Z a = a39a ab cc 04 40.p " 4Mb caca ocow *04bo 041*b s 0 00. bA A31 Al~ K zlu~ A -4 A441 A441 A '4A- A iAA AJ .A A AA

3.. ~ ~~~ ~~ A K A K K 33 3 3 U O

-2 4W444

46 z a a a a a o =0 x zO . 4 6 .0$db00 00 co 0 I0 4 a stS a ua ftg a a :aa

am
hi ~ ~ ~ ~ ~ N a a Or h iWhhiWW iihiiUhIsh

4.a a to81o Da423

IV: 1. 26Ii
-8 .8 A A A-8A A A-A A J I

0OO 0. ccc 010 a 0c O c 0 0 0 o- 8- 8- c 0 3 c al I. ac00 c 00 110 c a c 0cQa 0 0 c 3oc 0040

- a 'A 9 . 1.. 1. Xew ft Mft OW so P% ^ t W%ft44 #4 A5 fW 0UA4N PA5 pml p" vq PI 0% P, PS t~00aa cacao 0 0310 a a 0 aC a a a 0 cc ONhi 0 00 0 0 @0 4pp 0 .0, 0 ek 0. a Ob a6 Oa b a' 0 S
04 a# W% * .* .- oa o 0 0 IS a c

Zi V% rd CM~ W1 .s~. M---1 W. r. 0 V. v
* 0 4. W hi4 .U i h@. U 44

hi .5 o4 a"cocia ft 0 " a C s 0s46 d IAVj 4t A on 1 W% #A ^ A Avb 1"
w A C U a 0 So0 0 a 0a 0 0 023



4.la-

si* L~k -.. I'

~ $: ~ *~"14

-~~ A"

L 4-



-. K L. -, 4 ,L
111 . - .

A~~ A- A .- o
i ' - - - -  - . -"- - -,,

7 - -- ] S. :4  '' . -.r-

, *: *% i. I: I -°L . - , I. ,

ii

-" -- i

* . a,.- • .

A . : " : t ,i t:I " . .:..". . i. .,, 5 ,,
-  :. '! 1_ . i

01,

-- ----.. . - -

L4

..... '

II I I I I

1 77 * I..



5/18/89 PAGE

PM INVENTORY REPORT

- ~QIP-LOCATION NOMENCLATURE
-ID-NO SKILL FREQ COMPL-DATE OWN-ORGN

RCCd-Rg IN-STE - SK UEDTCUTA T-E---

005737 00049 30 57WEWL-D7 UW~ACKt
L02423 - - 4/22/89 ~~ MANPWW -

MAD?5/ 22/89 -

-- 05770200 80 507 WELD F--URNACE
L0 2424 5/20/89 MANPWW
MADP 11/18/89

005737 02040 365 507 WELD FURNACE
L024212//8MAPW__ ___

MADP 9/ 3/89

*** PRESS RETURN TO CONTINUE **
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*LLDINGN _____CESN- DATME

MAEMM-NLOCATION__.~.-

CAPCIY___ TYP ___ DRIW STLE-

EQUI!MENT~ Z~ : 9/A* OK FA1Y-

MHAIL~ SPLIE-S

RAIL 'PS.. . -

A L LIMIXT SWiITCHES ___- - ..

TR=L~ TEOI RHEC.. -

T1VU2EY TMA HMEMMN - L

TROLL1 EY WMER & aLEMI ~ ___. *.

MAIN B=S WIR~E fVFE 14~*'-

AUAJ~diWXHOIST WIE V~*

IDEWIIrn CATIO4 .XC1ITL BJ'UI S. -..C- M..
ADEVICE.- ,..'

'XILAR -JL~ SAM AY -. ____

SLaMLLT S1UWI 4 _ ____ ___

Hb'l'LIMIT bwl]ui-LL LAKY ...f* .

HDIT EMBE WMEL_ ___ _ _ _ _ __ _ _ _ _

AUW4AKY MUISJ -4E&Vld VdltkL___ _______________

MmN SIGNAL MmGN ___

WAN IGNS __ _ _ _ _

CM44MM': NDE ANY PO1MEIA HA2AJIS OR MALPUMNS MI~ SUPEMMIS( 194EIAML.Y IN WRITING.
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TROUBLE CALLS FOR SPECIFIC PM NUMBERS

PM. NO NOMENCLATURE E.AT C_ _

T PROBLEM

9073 FRXC- / /9 9002790441 43E _ 0.0 0

-LEAK IN- TESTER /TESTER INOP

00 5737/8 14___ -.5 2_

0 5 8_2_10

0 UdAI 1 ,J



FURNACE o44/ 4/89 4/ 4/89 89040083 0 47M 1.5 30.

-0 PUMP NEEDS OIL- _______ 
_ _____

FURNACE 0 94 4/ 4/89 4/14/89 89040085 91011 47E 13.0 260.

1 CHCK ELEMENTS ON DEFUSIO? PUMP ____ ____ ____

-_- FURNACE t 5/ 9/8/ 89050278691291 43M 00 0.
0 RUFFING PUMP VALVE NEEDS SEAL

FURNACE -I 5/ 8/89 5/ 9/89 89050259 0 433 20.0 400.
0 ELECTRICAL PROBLEM________________ _________
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PAGE 3

ANALYSIS REPORT OF
TROUBLE CALLS FOR SPECIFIC PM NUMBERS

PM.NO NOMENCLATURE REQ.-PATE&COMP. DATE PROD.NO MP.NO_SHOMn.Hs C
r--PRO0BLEM

005737 FURNACE 12/9/87 12/10/87 87120268 0 43M 6.0 12
00 EPLACE HYDRAUL JACKET ON LOAD:NG CART

.. NACE ,12/10/87 12/10/87 87120327 0 3E 804.f
0 FLOAT WON'T MAINTAIN PROPER WATER LEVEL

FURNACE 3,p 12/16/87 12/16/87 8710510 0 43E 1.0 20
0 RUFFING PUMP WON'T START

FURNACE -6/15/88 IT---0-4 043M 2, '  4-

0 JACK ASSEMBLY IS INOPERABLE OR BROKEN

UR NAEE -5 -771 9--88- -7720/88 88070499- . -4F - 2 .4
00 RUNNING HOT / NEEDS FILTER CHANGE /

FRN-ACE - - 4--_178-8 9/1-4788 88090395 0-43E . 3.0. 60.

LOOSE BRACKET ON THE ELEMENT

FURNACE ( 19/88 9/27/88 88090567 0 43E 2.0 40
0 CONTROLER PROBLEM

FURNACE -- iV-P23/88 9/26/88 88090765 0 43E 2.0 4
00 NOISY MOTOR

-t-RACE . .. 9/72378S 9126/88- 88090776 -- 3E . 3 -60
0 CHECK OUT MOTOR / NOISEY

..MUM. o.3
00 AIR VALVES ARE LEAKING

FURNACE a t1/20/89 1/27/89 8910584 0 43M 24.0 480
0 VACUUM BRAKE VAVLE IS STUCK

-- FURNACE 07 3/15/89 3/15/89 89030418 0 43E 3.0 6.(
PATCH ELEMENT / CHECK OUT IRST

FURNACE OtM 2/23/89 3/30/89 8920755 90612 43E 4.0 80
0 INSTURMENTS NOT READING CORRECTLY....

FURNACE _ 3/31/89--3/31-/89 89-0-946 0 43E - 12.... 240
0 BURNED OUT ELMENT



0 FIX COOLING FAN FOR WATER

FURNACE J%5/iB 71/87 5/21/87 87050513 044 16.0 320.
0 HIGH HEAD PRESSURE ON COMPRESSOR IS DOWN___________________

FURNACE -75W0/2/67 -10/ 2/87- 87690937 0300 0
0 CRACKED ELEMENT/NEEDS RPLC-E

TRANSFERED FROMSOP 23-AS -REQUESTED -BY M.IKE- JON--

FURNACE 10/ 1/87 10/ 6/87 87100002 0 43E 16.0 -32e
00 BROKEN ELEMENT

FURNACE 1__i3 0/3 0/87 11/23/87 87100944 73202 43E 160.0 320.
0 -WON'T VACUUM DOWN ___________



5/17/89

PAGE 2'

ANALYSIS REPORT OF

TROUBLE CALLS FOR SPECIFIC PM NUMBERS

PM. NO NOMENCLATURE _REQ.DATE COMP . DATE PROD-.-NO- Mp_,WNQ QIROMAHX_____
ST PROBLEM

--------------------------------------------------------------------------------

005737 FURNACE -3Vll/ 6/86 lI/7/86 86110137 0 4E 4.0 8(
00 INOP-

.... .FURNACE ...... 11-78-1/24/86 86110192 0 43E 40. 80
00 FURNACE WON'T PUMP DOWN AND TIMER IS INOPT

_ -6 86-FURNACE-- - 3Z.I1/18-/86-11-7197-86 -8611i0458 ... 0 43 - 4.-..-8

00_OIL CHANGE ON THE RUFFING PUMP

FURNACE - 3 11/19/86 11/24/86 86110510 0 43P 24.0 481
00 DRAIN AND REFILL DEFUSION PUMP

.. FURNACE S1121 5/86 12/ 8/86 86120219 0 43E 2.0 4(
00 CONTROL PROBLEMS

FURNACE .... 1/ 7/87 1/ 8/87 87010108 0 43E 12.0- 24(
00 NEED TO HAVE SYSTEM LEEK CHECKED

FUTA-C-- -737-8- -- 187 ...- 870 287 -4- 14.-
00 GAGE READING INCORRECT/BAD THERMO CUPPLER

-.. .. FURNACE . 1/21/87 1/22/87 87010522 0 43E 6.0 12C
00 CONTROL INST. INOP

FURNACE - 3t 2/ 3/87 2/ 4/87 87020077 0 43E 8.0 16e
00 PARTIAL PRES. CONTROL PROBLEM

REFER TO 87010780

FTTRMACI__ - 2/19/87 2/20/87 87020559 0 43E 4.0 81

00 UMP INOP-

ALSO MECHANIC -

FURNACE O 2/20/87 2/25/87 8702055 0 43P 2.0 40
0 CHANGE OILE IN DIFUSSION PUMP

---NAc E - -- 2---(1787 - 37--2 /87 7020770 .. 04-E-- 7 80.
ADJUST BACK FILL PRESSURE CONTROL

FURNACE /-0--!'278.- 3/ 2/87 870082 0 43P 6.0 120
0 CHECK FOR AIR LEAK ON ARGONAND NITROGEN SUPPLY



FUNCE5)10/28/88 10/28!86 86100742 0 47 1.9 20.
00 BLOWER MOTOR WON'T KICK ON

__ __FURNACE 30.-10/29/86 1 1/ 6/86 861 00755 0 43E 40.0 Soo.
FO FAR MOTOR ON FURNACE AND FUSE HAVE BLObWN ____________

ON AN9OTHER PORTION OF FURNIC

FURNACE -5 10/30/86 1/ 5/86 8610819 0 044 35.0 700
00-REWIND THE MOTOR ___ __

00 REPLACE BURNT ELEMENT ON ABAR HEAT TREAT

FURNACE ____ _ __ _______



_/17/89
PAGE 1

ANALYSIS REPORT OF
TROUBLE CALLS FOR SPECIFIC PM NUMBERS

PM.NO NOMENCLATURE REQ.DATE COMP.DATE PROD.NO MP.NO SHOP MANfR..S-T-P-6-LB- -EM

005737 HEAT TREAT FURNAE-"/116 2/13/86 86 '01 0 43M 2.0-4(
00 ACID WASH COOLING SYSTEM -. _

~UJ F ~770/867 T 0 43 M 1.0 -
00 OIL FROM PUMPS NEEDS TO BE DISPOSED

LINDBERG FURNACE I I 4/11/86 4/14/86 86044333 43-E 4.0 8(
00 NEEDS HELIUM LEAK TEST

A BAR FURNACE -04I1 4-T3-9-- 0 43 2 7'4
00 NEEDS HELIUM TEST

A A- ]URN-ACE---7-O-I-4/-I4-/8 ... -f1q--T-8- 60439-8 0/22 . 4

00 NEEDS 1 INCH COVER MADE

FUR1'AE#-1 ---- -7/- 786 771/-86- 6701-91 ....- g3 ... 12 :0---24

00 DIF. PUMP INOP

FURNACE - 7/186 7/16/86 8607414-- 43 8.0 161

00 CONTROL PBLM 8 1

CONTROL PBLM

OVEN *1 I 7/16/86 7/16/86 86070427 0 43 800.0 1600e
-00- WATER--PRE. SW ON DIF-PMP INOP- ... ................

FURN * 1 7/24/86 7/28/86 86070645 0 43 2.0 4C
--OF0 CHECK BLOWER -ROTATION .....

OVENTONRL 8/ 5/86 8/ 8/86 86080084 0 43E 28.0 56e
-o 00 NST.-WON'T-CONTROL

FURNACE 8/19/86 8/21/86 86080515 0 43E 8.0 16e
009 LOOK-AT CTRI-C-09T OL DOES-NOT- TEMPEEATU--

FURNACE cLl) 8/28/86 9/ 4/86 86080806 0 43P 8.0 16e
".3 THREE LEAKS IN THE ARGON LINE -GOINT TO FURNACE ..........

FURNACE (.p9/ 3/88 9/ 4/86 88090068 0 43E 18.0 320
00 ELEMENT SHORT

S I
m m
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS OGDEN AIR LOGISTICS CENTER (AFLC)

HILLAIR FORCE BASE, UTAH 84056"5149

TA?/S /-r 7W' rVff 11SED 7il S7,Z Fe2L'CZ'J1'i 117f/Z'eV,.*1C6

qpM*y TO
ArN MAD P

uSACT G011 Input Policy

ro MA

1. The Analysis Section (MADP), was established to determine the preventive
maintenance actions to be complied with and the frequency to be accomplished
on all industrial plant equipment within the Directorate of Maintenance.

2. Please list the following information on the item your letter addressed as
well as providing MADP with technical data, operator or maintenance manuals,
electrical & hydraulic schematics, etc. For the equipment considered.

DATE:

PM NO.: If applicable

LOCATION:

PHONE NO.:

TECH DATA:

SERIAL NO.:

MODEL NO.:

EQU I PMENT MANUFACTURE:

PROD SEC/RCC:

STOCK NO.:

NOUN:

EQUIPMENT PRICE:

CUSTOMER ACCOUNT NO.:

SUPERVISORS NAME:

IWOW
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SHIFT CHANGE

MANPWW FLAME SPRAY UNIT CURTIS WORDEN EXT. 7-3485
2222 m22U222322833232332 222233223S2222233222222233322 :22:35233

! DAY SHIFT--0700 - 1530 HRS

KILBURN, ROBERT 0 wo-I1 I (LL C.OOE V.I
PHINNEY, CHARLES J. W-I 1 FLAfnf SPRAY
RAMOS, AMADO R. (ALT) WO-1I 4UT TREAT
FONTENOT. LARRY WO- I FWIOAu..'e
PETERSON, BLAKE WO-19
WRIGHT. RAYMOND WG-08
HENDRICKS, DOLORES WO-05

HEAT TREAT

WHITESIDES, LEWIS WG-10
SIGMON, GARY W. Wo-08

FOUNDRY

STEWART, TOM A WG-10
POULSEN, RICHARD B WG-08 .... .

SWING SHIFT--1530 - 2400 HRS

HEAT TREAT

GAMMON. GEORGE D. WG-10
SANDALL. VERN S. WO-10

DAYS 12
SWING 02
TOTAL 14



SHIFT CHANGE

MANPWW WELDING UNIT PAT COFFER EXT. 7-3485
333333333b mi iae mu m 33333333333333333333333333333333333333333333333338

DAY SHIFT 0790 - 1538

AARDEMA, ROBERT B WO-11
BRADLEY, GLEN S We-a. -1
BOULWARE, GARY 'c'. W-l
HARTMANN, DOUGLAS R 'L. W- 10
JOHNSON, REX L. WG- I#
MOORE, STEWART J. wo- Is
PETERSEN, ARIOLD L too- WQ-10
SILVA, PATRICIO J WO-10
SITTERUD, PHILLIP Wo- I#
SHAUM, MICHAEL W L- Wo-ge
DEMOREST, CRAIG E WG-4wol
LAVINE, TYRONE G 4- WG-5
MOULTRIE, RANDY bI.WG_05

DAYS 13
TOTAL 13



SHIFT CHANGE

MANPWW WELDING UNIT PAT BLESKEY EXT. 7-3485

SWING SHIFT 1530 - 2400
*uuaauuuau~IBSISIu~uUuUuaUasuIuuuumuaIImgltuaUuauuuuauuuuamu.

BRADLEY, JESSE I. 0L WO-1i
SIMPSON. LAMONT A. (ALT) %L WG-II
JENSEN. BRUCE LWe-10
YOUNG, STEPHEN V (UNION STEW) w-WO -lO

SWINO 4
TOTAL 4

4 u m n m m | u • m t | m n | e l • m u a o F U m m m m i m m S n i i
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06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 )
SECTION III
NAME: STAMP NUMBER:

1OB QUALIFICATIONS STANDARD
N OTE: Use Section IV, Job Qualification Standard Training Summary

I for comments.

TASK PR DATE DATE CERT DECERT

NMBR TASK SPECIFIC AND STUDY REFERENCES CD START COMPLT DATE DATE

1:00107) RAM UP MOLDS FOR CASTINGS 3c 091188
00)2(00 POUR CASTINGS OF ALLUMINUM 7, c 091188
000o300 POUR CASTINGS OF BRONZE 3c 091188
000400 POUR CASTINGS OF KIRKSITE :c 091168
000500 POUR LEAD ON COPPER ANNODES 3c 091188
000600 POUR LEAD 3c 091188

Supervisor Employee
Signature --------- Snature--------------------

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 (THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974)
SECTION III
NAME: STAMP NUMBER:

3ECTION IV A. JOB QUALIFICATION STANDARD TRAINING SUMMARY

TRAINING SUMMARY DATA

Sucoervi sor Employee
Si gnatUre -- - - - - - - - - - - Si gnatutre .. . . . . . . . .

COMPUTER GENERATED AFLC FORM 797, JUN 67



06/06/89 (THIS FORMI IS SUBJECT TO THE PRIVACY ACT OF 1974)
SECTION III
NAME: STAMP NUMBER:

3ECTION IV B. JOB -3IJALIFICATION STANDARD TRAINING SUMMARY

DISOL&-iLIFICATION DATA

SU c)er v1 s or Empl oyee
Signature---------------------------Signature ..........

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974

OCCUPATIONAL SERIES

JOB QUALIFICATION STANDARD 3707-11 - ', _

-------------------------------------------------------------------------------------- -----

SECTION I EMPLOYEE IDENTIFICATION AND SUPERVISOR CERTIFICATION
------------------------------------------------------------------------------

A. EMFLOYEE IDENTIFICATION

PRINTED NAME (LAST. FIRST, MI) OFFICE SYMBOL STAMP NUMBER/
EMPLOYEE NUMBER

iMANPWW

B. SUPERVISOR CERTIFICATION

STAMP WRITTEN OFFICE DATE

PRINTED NAME (LAST, FIRST, MI) NUMBER INITIALS SYMBOL DDMMYY

MANPWW ()71188

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 C THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 )
NAME: STAMP NUMBERt
------------------------------------------------------------------------------------

SECTION II JOB KNOWLEDGE TRAINING
----------------------------------------------------------------------------------
A. GENERAL CORE TRAINING (Required of all employees in MA who produce a

certified product or service. May include additional courses required
by Division.

COURSE NUMBER COURSE TITLE DATE COMPLETED

MA-664 FAC ORIENTATION 290788
MA-107 MAINTENANCE ORIENTATION CORE 5
MA-479 ELECTROSTATIC DISCHARGE AWARENESS (ESD) 230987
MA-737 QP4 ORIENTATION 141288
MA-700 HAZARDOUS COMMUNICATION

Supervisor Employee
Signature ....................- Signature .. . .

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 C THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 )
NAME: STAMP NUMBER:

SECTION II JOB KNOWLEDGE TRAINING

a. SKILL LORE TRAINING (Required of all employees in the occupational
series identified in Section I.)

COURSE NUMBER COURSE TITLE DATE COMPLETED

MA-045 BLUEFRINT READING
Mr,-116 GENERAL MATH
MA-226 T.O. FAMILIARIZATION
MA-132 HAZARDOUS CHEMICAL HANDLING SAFETY
MA-135 COMMON HAND TOOLS
MA-137 MECHANICAL MEASURING TOOLS II
MA-160 GRINDING TECHNOLOGY
MA-171 MAINTENANCE SHOP SAFETY
MA-521 CORROSION CONTROL FAMILIARIZATION

Supervisor Employee
Signature Signature ..

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 ( THIS FORM 18 SUBJECT TO THE PRIVACY ACT OF 1974 )
NAME: STAMP NUMBERi

SECTION II JOB KNOWLEDGE TRAINING
--------------------------------------------------------------------------------

.. TASK KNOWLEDGE TRAINING (Required to perform tasks assigned to an
individual employee. Courses which apply to employee will be checked
unless all tasks listed in section III apply)

COURSE NUMBER COURSE TITLE APPLIES DATE COMPLTD

JOT SELECTION/USE OF TECHNICAL MANUALS Y
JQT READ & INTERPRET BLUEPRINT/DRAWINGS Y
JOT PRACTICE SUPPLY DISCIPLINE Y 081188
JOT PRACTICE TOOL CONTROL Y 081188
JQT USE OF PRECISION MEASURING EQUIPMENT Y 081188
jQT USE & SAFETY OF MONO-RAIL HOIST Y 081188
JOT USE & SAFETY OF LIFTING DEVICES Y 081188
JOT USE & SAFETY OF VAPOR DEGREASER Y (i)81188
JOT USE & SAFETY OF GRIT BLASTER Y 081188
JOT USE & SAFETY OF BELT/DISC SANDER Y (:i81188
JOT USE & SAFETY OF PEDISTAL GRINDER Y (,)81188
JOT USE & SAFETY OF DRILL PRESS Y 081188
JOT USE & SAFETY OF ROTATING EQUIPMENT Y 081188
JOT USE & SAFETY ARC SPRAY EOUIFMENT Y 081188
JOT USE & SAFETY OF OXY-ACETLYNE EQUIPMEN Y 081188
JOT USE & SAFETY OF PLASMA SPRAY EQUIPMEN Y 081188
JOT USE & SAFETY OF LATHES Y 081188
IT USE & SAFETY OF ARC WELDER Y

.NOWLEDGE OF WORk CONTROL DOCUMENTS Y 081188
oT MATERIAL HANDLING & PROCEDURES Y 081188

JOT USE OF PERSONAL SAFETY EQUIPMENT Y 081188
JOT THEORY & PRICIPLES OF METALLING Y 081188
JOT USE & SAFETY OF PIN SPOT WELDING EQUI
JOT USE & SAFETY OF HAND HELD GRINDERS

Supervisor Employee
Signature Signature ..

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 )
SECTION III
NAME: STAMP NUMBER:

1OB QUALIFICATIONS STANDARD
NOTE: Use Section IV, Job Qualification Standard Training Summary

for comments.

TASK PR DATE DATE CERT DECERT
NMBR TASK SPECIFIC AND STUDY REFERENCES CD START COMPLT DATE DATE

000010 DEGREASE PARTS Sc 081188
000020 GRIT BLAST PARTS 3c 08118
000030 FLAME SPRAY ALUMINUM ALLOYS 3c 081168
000040 FLAME SPRAY BRONZE ALLOYS 3c 081188
000050 FLAME SPRAY STAINLESS STEEL ALLOYS 3c 081188
000060 FLAME SPRAY POWDERED ALLOYS 3c 081188
000070 FLAME SPRAY COPPER ALLOYS 3c 081188
C)C0C08C) FLAME SPRAY TUNGSTON CARBIDE ALLOYS 3c
000090 FLAME SPRAY CERAMIC MATERIALS
0C)0100 FLAME SPRAY MOLIBINIUM ALLOYS 7c 081188

(:)010 SPOT WELD INSULATION BLANKETS 7c 091188

Supervisor Employee
Signature . .. Signature ...

COMPUTER GENERATED AFLC FORM 797, JUN 87

i LA6 ri . J J l , m



06/0689 (THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974)
SECTION III
NAME: STAMP NUMBER:

-ECTION IV A. JOB QUALIFICATION STANDARD TRAINING SUMMARY

TRAINING SUMMARY DATA

Sutpervis~or Empl oyee
Si gnature------------------------- Signature ..........

COMPUTER GENERATED AFLC FORM 797, JUN 87



08/08/89 CTHIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974)
SECTION III
NAME: STAMP NUMBER:

3ECTION IV B. JOB QUALIFICATION STANDARD TRAINING SUMMARY

DISQUALIFICATION DATA

Supervisor Employee
Signature----------------- Sgaue-------------------Sintr

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 (THIS FORM I8SBJECT TO THE PRIVACY ACT OF.1974

* OCCUPATIONAL SERIFS
JOB QUALIFICATION STANDARD 3712-10

SECTION I EMPLOYEE IDENTIFICATION AND SUPERVISOR CERTIFICATION
------------------------------------------------------------------------------

:A. EMPLOYEE IDENTIFICATION
--------------------------------------------------------------------------------

PRINTED NAME (LAST, FIRST, MI) OFFICE SYMBIOL i STAMP NUMBER/
EMPLOYEE NUMBER

MANPWW
------------------------------------------------------- -------------------------

IB. SUFPERVISOR CERTIFICATION
--------------------------------------------------------------------------------

STAMP' WRITTEN OFFICE DATE
PRINTED NAME (LAST, FIRST, MI) NUMBER INITIALS SYMBOL DDMMYY

MANPWW 071188

C-OMPUTER GENERATED AFLC FORM 797, JUN 67



06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 )
NAME: STAMP NUMBER:

--------------------------------------------------------------------------------
SECTION II JOB KNOWLEDGE TRAINING

------------------------------------------------------------------------------
* GENERAL CORE TRAINING (Required of all employees in MA who produce a
certified product or service. May include additional courses required
by Division.

COURSE NUMBER COURSE TITLE LATE COMPLETED

MA-664 PAC ORIENTATION 260788
MA-107 MAINTENANCE ORIENTATION CORE 5
MA-479 ELECTROSTATIC DISCHARGE AWARENESS (ESD) 141287
MA-737 QP4 ORIENTATION 141288
MA-700 HAZARDOUS COMMUNICATION

Supervisor Employee
Signature --------- ------- -Signature ..

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY-ACT OF 1974 )
NAME: STAMP NUMBERt

SECTION II JOB KNOWLEDGE TRAINING

S. SKILL CORE TRAINING (Required of all employees in thi occupational
series identified in Section I.)

COURSE NUMBER COURSE TITLE DATE COMPLETED

MA-045 BASIC BLUEPRINT READING
MA-116 GENERAL MATHMATICS
MA-132 HAZARDOUS CHEMICAL HANDLING SAFETY
MA-135 COMMON HAND TOOLS
MA-171 MAINTENANCE SHOP SAFETY PRACTICE
MA-226 AIR FORCE TECHNICAL ORuERS
MA-275 WELDING SAFETY REFRESHER TRAINING 060386
MA-520 HARDNESS TESTING 181285

Supervi sor Employee
Signature -------------------- Signature

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 ( THIS FORM 18 SUBJECT TO THE PRIVACY ACT OF 1974 )
NAME: STAMP NUMBER:

SECTION II JOB KNOWLEDGE TRAINING

-. TASK KNOWLEDGE TRAININ6 (Required to perform tasks assigned to an

individual employee. Courses which apply to employee will be checked
unless all tasks listed in section III apply)

COURSE NUMBER COURSE TITLE APPLIES DATE COMPLTD

JOT SELECTION & USE OF TECH MANUALS Y 081188
JQT READ & INTERPF'ET BLUEPRINTS Y 081188

JQT PRACTICE TOOL rONTROL Y 081188
JQT MATERIAL HANDLING PROCEDURES Y 081188
JOT PRACTICE SHOP SAFETY Y 081188

JOT PRACTICE CHEMICAL SAFETY Y 081188
JQT KNOWLEDGE OF WORK CONTROL DOCUMENTS Y 081188
JOT BRIDGE CRANE USE&SAFETY Y 081188

JOT USE & SAFETY OF BAND SAW Y 081188
JOT USE & SAFETY OF DRILL PRESS Y 081188
JOT USE & SAFETY OF PEDESTAL GRINDER Y 081188
JOT USE & SAFETY OF CHEMICAL DEGREASER Y 081188
JOT USE & SAFETY OF BELT DISK SANDER Y ('81188

JOT USE OF ROCKWELL HARDNESS TESTERS Y 081188

JOT USE & SAFETY OF LINDBERG VACUUM FURNA Y 081188

JOT USE & SAFETY ABAR VACUUM FURNACE Y 081188
JOT USE & SAFETY OF CONVECTION FURNACES Y 081188

USE & SAFETY OF INDUCTION FURNACES Y 081188
USE&SAFETY OF INDOTHERMIC GAS GENERAT Y 081188

-IT USE & SAFETY OF MONO-RAIL CRANE Y 081188

JOT USE & SAFETY OF PIT FURNACES Y (81188
JOT USE OF PERSONAL SAFETY EQUIFMENT Y 081188

JOT LIFTING DEVICES USE & SAFETY Y 081188

Supervisor Employee
Signature Signature

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 ( THIS FORM IS SUBJECT TC THE PRIVACY ACT OF 1974 )

SECTION III
NAME: STAMP NUMBER:

'OB QUALIFICATIONS STANDARD
40OTE: Use Section IV, Job Qualification Standard Training Summary

for comments.
----------------------------------------------------------------------------------------
TASK PR DATE DATE CERT DECERT

NMBR TASK SPECIFIC AND STUDY REFERENCES CD START COMPLT DATE DATE

000010 HEAT TREAT STAINLESS STEEL ALLOYS 3 c 091188
000020 HEAT TREAT NICKLE ALLOYS 3c 091188
000030 HEAT TREAT CARBON STEEL ALLOYS 3c 091188

000040 HEAT TREAT TOOL STEEL ALLOYS 3c 091188
000050 HEAT TREAT ALUMINUM ALLOYS 3c 091188

000060 HEAT TREAT MAGNIZIUM ALLOYS 3c 091188

000070 HEAT TREAT TITANIUM ALLOYS 3c 091188
000080 PERFORM ROCi-..WELL HARDNESS TESTING 3c 091188

Supervi sor Employee

Si gnature Si gnature ..

COMPUTER GENERATED AFLC FORM 797, JUN 87



0 -- -- -

06/06/89 (THIS FORM IS SUBJECT TO THE PRIVACY ACT OP 1974
SECTION Ii
NAME: STAMP NUMBER:
------------------------ ----------------------------------------------------------------

,ECTION IV A. JOB QUALIFICATION STANDARD TRAINING SUMMARY
--------------------------------------------------------------------------------------

TRAINING SUMMARY DATA

SUpervi sor Employee
Signature------------------------- Signature..........

COMPUTER GENERATED AFLC FORM 797, JUN 67



06/06/89 (THIS FORM !S SUBJECT TO THE PRIVACY ACT OF 1974)

SECTION III
NAME: STAMP NUMBER:

----------------------------------------------------------------------------------
ECTION IV B. JOB QUALIFICATION STANDARD TRAINING SUMMARY

DISQUALIFICATION DATA

Su-pervi sor Employee
Si gnature - - -- - - - - - - -- Signature . . . . . . . . . .

COMPUTER GENERATED AFLC FORM 797, JUN 87



HEADQUARTER33~ f0 HILL AIR FORCE B3ASE, UTAH $4051

AtTN Of MAW

suCT FY89 Approved Resource Control Center (RCCj Rates

** MAB MAX MAW MAQ MAR WA"

1. The attached list of FY89 RCC 'rates has been approved by
Headquarters AFLC/MAJ and will be used in the 0004L system for
pricing &l4 temporary work order's.

2. These rates may be used in estimating the cost of new
requirements: An actual bill of material (DOM) 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 addeV. 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
FY80 C

UNITED STATES AI FORCE

SEPTEMBER 18, 1947



FY89 APuPROVED RATES

RCC DIRECT OPER GEN & TOTAL DIR TOTALLABOR OVHD ADMIN BASE RT MATRL RATE

MBPAA $18.93 $12.69 $8.32 $39.94 $10.88 $50.82
MBPAB $18.78 $13.05 $8.32 $40.15 $11.1J $51.33
MEPAC $18.97 $12.88 $8.32 $40.17 $11.79 $31.96MBPAE $19.51 $12.46 $8.32 $40.29 S0.00 $40.29MBPAH $18.93 $13.03 $8.32 $40.28 $14.81 55.09MBPAS $19.11 $13.12 $8.32 $40.55 $0.00 $40.55MBPBC I 18.03 $13.50 $8.32 439.87 $3.80 $43.67
MBPDA $20.75 , $14.96 $8.30 $44.01 $1.79 $45.80MBPDB $21.40 $16.90 $8.30 $46.60 $1.39 $47.99MBPDC $20.82 $10.99 $8.00 $39.81 $1.33 $41.14MEPMA :$0.00 $5.07 $5.29 $10.36 $5.31 $15.67MBFMB $0.00 $8.28 $8.32 $16.60 $5.92 $22.52MEPMC $0.00 $22.97 $9.94 $32.91 $0.00 $32.91MBPSA $17.43 $10.48 $7.86 $35.77 $0.00 $35.77MBPSB $16.64 $11.16 $8.14 $35.94 $0.00 $35.94MBPSC $18.47 $10.70 $8.14 $37.31 ;0.00 $37.31MBPSD $19.97 $14.60 $7.86 $42.43 $0,.00 $42.43MBPSE $18.18 $18.00 $7.93 $44.11 $0.00 $44.11MBPSK $17.16 $10.64 $7.93 $35.73 $0.00 S35.73MBPSM $16.99 $10.50 $7.93 $35.42 $0.00 $35.42MBPSP $20.43 $10.96 $7.93 $39.32 $0.00 $39.32mBPSS $17.99 $11.21 $7.93 $37.13 $0.00 $37.13

MKLAA $19.73 $11.17 SP.24 $39.14 $2.91 $42.05MKLBB $19.26 $27.71 $8.24 $55.21 $0.00 55.21MKLCC $20.65 $9.65 $8.24 $38.54 $3.63 $42.17IKLDD $19.38 $47.26 $8.23 $74.37 $0.00 $74.87MKLEE $19.59 $12.42 $8.24 $40.25 $6.06 $46.31MKLFF $18.90 $15.18 S8.24 $42.32 $8.25 $50.57,MKLGG $20.49 $26.70 $8.24 $55.43 $0.00 $55.43MKPAA $19.20 $20.28 S8.23 $47.71 $2.11 $49.82
MKPAC $19.30 $21.03. $B.32 $48.65 $8.05 $56.70MKPCA $18.85 $28.60 $8.30 $55.75 $13.51 $69.26MKPCD $20.40 $48.25 $8.28 $76.93 $10.51 $87.44MKPCF $18.81 $26.05 $8.27 $53.13 $18.91 $72.04MKPDA '$2.16 $7.10 $8.22 j$17.49 $3.00 S20.48
MKPDB $19.44 $5.50 $8.15 $33.09 $0.00 $33.09MKPEA $19.00 $12.84 $8.24 $40.08 $10.81 $50.89MKPE $18.6 SLI' . ~40- Ma.A I:-O -M 411r *A f l .%
MKPGB $20.91 $6.99 $8.08 $ $0.09 $36.06MKP I A $19.63 $26.12 $8.31 :$54.06 $9.08 $63.14MKPIB $18.84 $13.76 58.31 :$40.91 $26.82 S67.73MKPIC $19.79 $10.91 $8.23 i$38.93 $6.87 !43.80MKPKA $19.40 $43.39 s8.31 -$71.10 $17.36 $88.46MKF'KB $19.79 $10.91 $8.23 :$38.93 $6.87 $45.80MKPKE $21.01 $38.43 S8.29 :$67.73 $19.18 $86.91



IUL

MKP+-- 2 $19.40 $43.39 $8.31 ! $71.10 $17.36- . " .

MKPND 1 $20.04 $13.03 $8.32 $41.41 $9.83 $51.24

MIKP,, I $19.49 $12.06 8.31 $39.66 $25'70 6.56,

MKPNt, I $20.23 $16.82 $8.23 *A5,28 $27.77, $73.05

MKPPP I $20.06 $30.41 $13.24 $63.71 $0.00 $63.71

MKPRA I $19.49 $12.06 $11.57 $43.12 $31.50 $74.62

MKPRF I $17.30 $11,74 s8.32 $37.36 $9.49 $46.85

MKPRS 1 $20.23 $16.82 $8.24 $45.29 $8.50 *5W.79
MKPRW I$19.24 $15.10 $7.88 $42.22 $21.00 $63.22
MKPWA I $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 I $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 I $17.54 $24.70 $8.03 $50.27 $0.00 $5.27

MKPWF 1 .$17.54 $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 1 $18.58 $14.52 $8.43 $41.53 $19.84 $61.37

MNPCB I $17.59 $17.13 S8.22 $42.94 $29.74 $72.68

MNPCD I $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 $79.70

MNPCR $18.01 $18.71 SR. 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 $0.00 $42.97

MNPGP $ $18.53 $16.04 $8.35 $42.92 $0.37 $43.29

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

MNPME 1 $19.69 $18.11 $8.29 $46.09 $2.29 $48.48

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 : $18.74 . $21.05 $8.41 $48.20 $5.56 $53.76

MNPNA $18.51 $16.09 $.37, $42.97 $0.00 $42.97

MNPRA I$17.82 $16.67 $8.28 $42.77 $0.00 $42.77 ""

MNPRB 1 $18.50 $22.46 $8.26 $49.22 $0.00 $49.22

1NPRC : $17.97 $22.43 $8.24 $48.64 $0.35 $48.99
MNPSA $17.79 $21.23 $8.42 $47.44 $10.54 $57.98
MNPSE $17.90 $16.46 SS.43 $42.79 $20.16 $62.95
MNPSQ 1 $17.65 $15.23 $8.34 $41.22 $10.35 $51.57

MNP1WA $19.59 $14.51 $8.39 $42.49 $0.17 $42.66

MNPW9 : $23.11 $19.26 $9.63 $52.00 $0.00 $52. 00

MNPWE I s18.43 $15.75 $8.07 $42.25 $8.09 $50.34

MNPWW $19.13 $16.69 $8.23 $44.0; $3.41 $47.4L

MQCCC 1 $22.36 $14.62 $8.14 $45.12 $0.00 $45.12

MQCMM $22.31 $21.57 $8.14 $52.02 $0.00 $52.02

MQQVC $20.72 $11.91 $7.95 %40.56 $0.00 $40.58

MRAEC $28.32 $22.97 $9.4 $6i •0. WW a .--

MRAEE $28.32 $22.97 $9.94 $61.23 so.00 $61.23

MRAEH $28.32 $22.97 $9.94 $61.23 $0.00 $61.23

MRAEN $29.32 $22.97 S9.94 $61.23 $0.00 $61.23

i * iI I II II II I I .



MSAAA 1 $22.41 $11.12 $8.20 $41.73 $0.52 $42.25

MSABB 1 $23.89 $10.60 $8.20 1$42.69 *1.38 $44.07
MSACC 1 $23.06 $9.96 $8.20 $41.22 $0.00 $41.22
MSADD 1 $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 I $17.95 $11.34 $8.44 !37.73 $0.00 $37.73
MSFCC : $23.03 $11.06 $8.19 :$42.28 $0.00 $42.28
MSFDD 1 $23.03 $11.06 $8.19 $42.26 $0.00 $42.28
MSFEE $21.36 $12.29 $8.44 $42.09 $0.00 $42.09
MSMAA $21.69 $12.29 $8.20 $42.18 $1.29 $43.47
MSMBB : $22.44 $10.79 $8.20 $41.43 $1.60 $43.03
MSMCC 1 $23.03 $11.06 $8.19 $42.28 $0.00 $42.28

5'

C
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06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 )

OCCUPATIONAL SERIES1
JOB QUALIFICATION STANDARD i 4373-10 - V :

SECTION I EMPLOYEE IDENTIFICATION AND SUPERVISOR CERTIFICATION

A. EMPLOYEE IDENTIFICATION

PRINTED NAME (LAST, FIRST, MI) OFFICE SYMBOL STAMP NUMBER/
EMPLOYEE NUMBER

MANPWW
-------------------------------- ------------------------------

; B. SUPERVISOR CERTIFICATION

STAMP WRITTEN OFFICE DATE

PRINTED NAME (LAST, FIRST, MI) NUMBER INITIALS SYMBOL DDMMYY

MANPWW 071188

COMPUTER GENERATED AFLC FORM 797, JUN 87



0- 36/89 THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974)

Ni E: STAMP NUMBER:
-------------------------------------------------------------------------------------

*SECTION II JOB KNOWLEDGE TRAINING
-----------------------------------------------------------------------------------

A. GENERAL CORE TRAINING (Required of all employees in MA who produ~ce a

certified product or service. May include additional courses required

* by Division.
------------------------------------------------------------------------------------

COURSE NUMBER COURSE TITLE DATE COMPLETED

MA-777 QF'4 ORIENTATION 118

MA-7C0o HAZARDOUS COMMUNICATION

MA-664 PAC ORIENTATION 290786
MA- 107 MAINTENANCE ORIENTATION CORE 5

rlA-479 ELECTROSTATIC DISCHARGE (ESD) AWARENESS 151288

Super vi sor Employee

Si gnat tre ---------------- S~a~e--------------------S atre__

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 (THIS FORM IS SUBJECT TO THE PRIVACY-ACT OF 1974)
NAME: STAMP NUMBER:

---------------------------------------------------------------------------------
SECTION II JOB KNOWLEDGE TRAINING

3. SKILL CORE TRAINING (Required of all employees in the occupational
series identified in Section I.)

COURSE NUMBER COURSE TITLE DATE COMPLETED

MA-045 BLUEPRINT READING
M A-226 T.O. FAMILIARIZATION
M A - HAZARDOUS CHEMICAL HANDLING SAFETY

MA-135 COMMON HAND TOOLS
MA-171 MAINTENANCE SHOF SAFETY
MA-116 GENERAL MATH
MA-275 WELDING SAFETY REFRESHER 210886

Supervi sor Employee
Si anatUre-------------------------- -Si gnatUre ............

COMPUTER GENERATED AFLC FORM 797, JUN 87



06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 )
NAME: STAMP NUMBERs

------------------------------------------------------------------------------------
SECTION II JOB KNOWLEDGE TRAINING

TASK KNOWLEDGE TRAINING (Required to perform tasks assigned to an
individual employee. Courses which apply to employee will be checked
unless all tasks listed in section III apply)

COURSE NUMBER COURSE TITLE APPLIES DATE COMPLTD

EQUIFMENT Y 091188
JOT DOUALL SAW USE & SAFETY Y 091 188
JOT PHEUtIATIC RAMMERS USE & SAFETY Y 091188
JOT SAND MULLER USE & SAFETY Y 091188
JOT CHEMICAL DEGREASER USE & SAFETY Y 091188
JOT BELT/DISC SANDER USE & SAFETY Y 09118

JOT ELECTRIC ANGLE GRINDER USE & SAFETY Y 091188
JOT BEADBLAST CABINET USE & SAFETY Y 091188
JOT PEDESTAL GRINDER USE & SAFETY Y 091188
JOT DRILL PRESS USE & SAFETY Y 091188
JOT METAL SHEAR USE & SAFETY Y 091 188
JOT IRON WOR ER USE & SAFET Y 091188
JOT PREHEAT OVEN USE & SAFETY Y 091188
JOT FLOOR FURNACE USE & SAFETY Y 091188
JOT TILTING FURNACE USE & SAFELY Y 091188
JOT PYROMETER USE & SAFETY Y 091188
JOT ROLLOVER FIXTURE USE & SAFETY Y 091188

-T BRIDGE CRANE USE t( SAFETY Y 091188
TECH MANUAL USE & JNDERSTANDING Y u91188

T READ P, INTERPRET BLUEPRINTS Y t91 188
JOT F'RACTICE TOOL CONTROL Y 091188
JOT NOWLEDGE OF WOR ZONTROL DOCUMENTS Y 091188

JOT LIFTING DEVICES USE & SAFETY Y 091188
JO T  CHARGING FURNACES WITH METAL Y 091188
JOT DEGASING METALS Y 091188
JOT SAND FREPARATION Y 091188
JOT ADDING ALLOYS TO METALS Y 091188

Supervisor Employee
Si gnature ....................- Signature ...

COMPUTER GENERATED AFLC FORM 797, JUN 87
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a/ 3/89 PACE 13

RCC EARNED HOURS FOR MNPRC...DCT 60 THRU JAN A9

PROD RCC RCC WIN X
NO. NOUN DPEH DPEH % EARNED 14R

513 M7900K 1560PI09415F 0.24 0.0040 0.9971
614 M7921K IS&OP1S66S30-3 0.24 4.000 0,9971
61S M8 k S31501054SP7 0.24 .000 0.9971
616 M9S93K 5340ND033SSGBF 0,24 4.0000 0,9971
617 "9694k 47100105001928F 0.24 .0000 0.9971
61 "9894K 4710001538$09 0.24 0.0000 0.9971
619 Mge8K 4710001391028BF 0.24 C.0000 0.9971
620 M4177K 4160P0G0252 F 0.21 0.0000 0.9971
621 7Ie4K IS60P180503F 9.21 0.0000 0.9971
622 M4eO5K |IS SSIS C.l 0. O000 Q.t971

623 M5804K 47t000144364 9.21 0,0000 0,9971
624 Ma264K 0.21 0.0000 0.9971
625 M6289k 15600043;96&SBF 0 21 ,0090 0.9971
626 M6922K 4710002233951BF 0.21 0.0000 0.9971
627 M7191K 1560Pl03M1OF 0.21 0.000 0.9971
6Z8 M?719K 4710010SS76 0.21 0.000 0.9971
639 i728K IS60PI17GCPF 0.21 0.000 0.9971
630 M7847K IS60P*1157OF 0.21 0 000 0.9971
637 M7859K I560PI3001F 0.20 C.o0O 0.9971
632 M7693K 7I10NDO03044BGF 0.20 0.0000 0.9971
633 M8677K 1560001636161AF 0.20 0.0400 0.9971
634 I9333K IS6001029720BF 0.1 0.0000 0.99T1
63 297SOK 1560N0029906COF 0.38 0.0010 0.9971
636 T49200 3320PO000000000 0.1 0.4000 0.9971
637 MI13K 1560P11216F 0.20 0.e000 0.9971
638 M6349K 156OND02966893F 0.20 0.4000 0.9971
63i M691K 0.20 0.0000 0.9971
640 15749A 163300022eO00 F0 .RK .9 0.0000 0.9971
641 gSTk 15e6I?137*9F 0.19 0. 00*0 0.9971

642 M57998 0.18 0.0400 0.99?
643 MS91O9 632SNDO29878GAN 0.1 0 .4000 0.9971

644 M4752K B3150NE1463% 0.10.0000 0.9971
64S M77319 1560NO029692CF 0.16 0,0000 0.9971
646 MOS76K S36SP433R2 7O 1 O.i 5 1 0000 0.9971
647 M563SK 156OP16BGS30-43 0.14 0.0000 0.9971

64 M519K 1560NDOPWOOBF 0.0 0.0000 0.9971
649 M6647K 1560N00,WT8COF 0.1 0.0 000 6.9971

650 M677K 1560NDO2T737BF 0.0 0.000 0.9971651 M4069K 1430879220OF 0.08 0.0000 0.9971
6S2 M374OR 0.06 0.0000 0.9971

653 T76640 162001066722 0.0S 000 0,9971

30,7e3.65
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FOR YOUR EASE, WE HAVE SUBDIVIDED
THIS SECTION INTO THE FOLLOWING:

A - 2.1 FACILITY LAYOUT
B - 2.2 EQUIPMENT
C- 2.3 WORK FORCE
D- 2.4 REPAIR WORK TECHNOLOGIES
E - 2.5 WORKLOAD MIX AND VOLUME
F - 2.6 MATERIAL HANDLING
G- 2.7 STORAGE
H- 2.8 PROCESS FLOW CHARTS
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7

2. Wiping all surfaces with alcohol swipes may be
adequate. Detergent washing and disinfectant procedures are
necessary in many cases:

a. Remove any filters, canisters or cartridges.

b. Wash facepiece and breathing tube (if any) in a
commercially available cleaner-disinfectant solution (eg
MSA Cleaner-Sanitizer II, part # 34337, local purchase
# 7910L4034331BX), or they may be washed with a liquid
detergent solution and then dipped in one of the
following disinfectant solutions:

I. Hypochlorite solution (SO ppm chloride) for two
minutes. Add approximately two ml Clorox or Purex
(household bleach) to one liter of water (two
tablespoons/gallon).

2. Aqueous iodine solution (50 ppm iodine) for 2
minutes.

3. Quaternary ammonium solution (200 to SO0 ppm of
quaternary ammonium compounds in water) for two
minutes.

c. Rinse completely in clean, warm water less than 1201F

d. Air dry in a clean area.

DEScSIBE CU05EN :LEMMI ThQQLS:

d. Storage.

1. Respirators shall be stored to protect against dust,
sunlight, heat, extreme cold, excessive moisture and
chemicals. Respirators for emergency use should be stored
in compartments built for the purpose, clearly marked to
indicate the content and must be quickly accessible at all
times. Routinely used respirators may be placed in plastic
bags. Respirators shall not be stored in tool lockers or
boxes unless they are in containers or cartons. Respirators
shall not be stored in chemical storage cabinets, lockers,
rooms or areas,
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AFLCP 173-10 30 May 1986 27

Section F-Miscellaneous FY85 AF Maintenance Persornel Turnover Rate

4-10. Depot Maintenance Personnel Turnover. Lusses 18,'23 : 1282
The annual rate of turnover of personnel perform- Assigned 147.567
ing depot maintenance. This rate is band 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 da)
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 2449 .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

HIl).

e
y 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 level maintenance. This available for primary duty. Annual available hours
rate is based upon the total number of enlisted per- i equal to monthly asigned hours less total
sonnel assigned to aircraf: maitenance Air Force nonavailable hours (lave, PCS related absences.
specialty codes at the end of FIC'5 and the total medical leave, organizational duties, education and
number of losses experierc during &.at year. The training, social actions, miscellaneous, overseas
source of the daA s tnt Staenfltr. astic Repor. peculiar activities and specal absenses) times :2
prescribed by AFM 30-130, Vol 1 and the Airman months. The standard annual available hours for

2. Force Characteristics P769 Report Prescribed by military and civilian personnel are presented. The
AFR 30-3 and AFR 700-4, Vol 1 and Vol 2. The source of the data is AFR 26-1. The OPR is HQ
OPRs U.r- HQ .rFV.PC ! 11.s).TE -d .HQ AFMPC' USAF11PM, The prescribing directive is AFR 26-I
DPMYA (Vol III).

So

Calendar da; X.4375
Less:

2" Holiday 0.75
2; Relief Days 8.6964
24 Assigned Days 20.9911

Times hours per day 8.0
50 No. Assigned hours 167.929
10
14 Military Civilian

2 CONUS OS CONUS OS

2S Monthly Assigned Hours 167.929 167.929 167.929 167.929
Less Total Nonavailable 22.730 24.464 22.65 20.76

Monthly Hours Avia.be 145.2 143.5 145.3 147 2
Times Num-.ber of M:" 12.0 12.0 12.0 ""-

Annual Ho.s Ava!=.. 1742.4 1722.0 1743.6 170-
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15512N 1 ORK CONTROL DOC T (MEOS) I OA 1) 3V 9 AO#

2 JOB0 ORDER I40j 3 QIJANTIY aPfR tT:)N SLCIMCC 15 DATE SCHI 10 DATE COMPL.ETED

7 PART NU mR S TECH DATA 3ITEM SERIAL NO

10 MODEL. DESIGPVEftIfS 11 STOCR NUMBER 3 1'OPTIONAL

13 SERIAL NUO08ER I A NOUN

OUTER CYLINDER

15 16. 17I I.2

DISPATCH PERF RCCIOP
STATION No WORK TO 9g ACCOMPLISHED MECHANIC .P

25B ~ GRIT BLAST COLLA AREAS PRIOR TO,.
FLAME SPRAY. *C/P M4OVE

25B V2. S FLAME SPRAY STEERING COLLAR ARE TO - ___

A THICKNESS TO ALLOW MACHINING BACK
TO 7.11S/7.120 00 3.352/3.35i5 WIDTH

_____ _____METCO SPRAY MIL-STD-869___________

C/P 
MOVE

255B 220 FLAME SPRAY TOWING COLLAR AREA TO A ~hff(~aI
7*-THICKNESS TO ALLOW MACH4INING BACK T( o~co 7j/, Od) c in0 nW2 r rm

7.118/7.120 0D 2.228/2.230 WIDTH Jr/fP0 . s, ;V,,PZ roAuokF 7A,
_____ __ C/P HOVE rhif_ ______L)X &M T ZOlF

1;9 22k MACHINE STEERING COLLAR AREA oeo~loa
7.118/7.120 0D 3.352/3.355 WIDTHe
63 RMS FINISH rm0 UP r' C A r lov~~f
*___ - C/P MOVE ______. p~",e'

69 228 MACHINE TOWING COLLAR AREA M
- 7.118/7.12000) 2.228/2.230 WIDTH

63 RMS FINISH

_______ '-C/P MOVF, _ _ _ _ __ _ ____

26 /60 ANODIZE OUTER CYLINDER TYPE il
().D. ONLYK
*C/P HovlE

26 ANODIZE OUTER CYL TYPE II COMPLETE

4 "ID & 00. 'C/P MO0VE_

8 2 ,4 HONE UPPER SEAL BORE TO REMOVE
- N TYEI1 ANODIZE 32 RMS ,.522 MAX

8 .,6 POLISH UPPER SEAL BORE TO REMOVE-
TYPE II ANODIZE 32 RMS S5.i22 MAX

271 FINAL. DESTINATION 33. COORDINATION/INITIATING RCC SIGNATURE/DATE 23. DOCUMENT/SN
DISPATCH FUNCTIONAL A C

CODE 15512N

5 0

AREC ifolm 950 NlOV. 80 PREVIOUS EDITION WILL 0E USED



r

"'" WORK CONTROL DOCUMENT IMEDS, IPACr-PAGE%

,i JO ONUI NO UIIANTSIY 4 PAO0i0CT::)N St( RCC 5 DATIE SH4E O  6 DATE COMPLETLO

SPAR NUMER 8 ECH ATA0 ITEM SERIAL NO

10 MOOL.O(9SIGN SERIES I I ST0CK NUMOIN 12 OPTIONAL

3 SERIAL NUMBER 14 NOUN4

(A "7OUTEk CYLINDER
IS Is , is ,

DISPATCH PERP MCC'OP
STATION NO WORK TO 89 ACCOMPLISHED0 MECHANIC P

26 10 VAPOR DEGREASE 'C/P MO)VE

2A 175 F.P.I.K
*C /P MOVE M

__ M __*L, ___N R; L;ST NDI OPERATION IS CMPLETED

HERE, TAKE PRODUCTION COUNT.

_ II_
26 SHOT PEEN OUTER CYLINDER REWORK
S lAREAS .010/.014

'C/P MOVE

26 SHOT-PEEN .D. FOR ANODIZE .010/.014

If INTENSITY ~~2 1 8
6R/P MOVE

26 1- SHOT-PEEN RUNNION SOCKET HOLES M
1/c~I.D.100% 2.250 HOLES

*C/P MOVE* *

26 '. 0 CLEAN SHOT PEENED AREAS OF OUTER
OKET0

*C/P MOVE A989

26 2 \ POLISH STEERING COLLAR AREAS TO NA-
I \1REMOVE 70-801. OF SHOT*C/P MOVE

26 2 POLISH TOW LUG AREA TO ROMVE,
- 70-80% OF SHOT
*C/P MOVE "'-"0

25B 212 VAPOR DEGREASE COLLAR AREAS OF

A ~ i OUTER CYLIW O TO FLAME SPRAY., ,,,, 1 '.C/ m , ,o .
al. INA. DE9TINATION .1' . COOROINATION/INITIATINORCC IG. ATUREIIAIT , o

DIAC" PUNCTIONAL A _____________
coca 15512

9 56R PRVIOUS DITION WILL. 99 US6



f 21065N WORK CO IilAoI0TT R.9040
z Joe DREIER No 3 QUAN4TITY 4 PRO~oucT.DN scc.,cc 0 ATE. SCHEO 6 DATE COMPLETED

7 4 G52A /MNPUP V'3 1~YiB

10SMATEL DEIGER IE CC'OPPT~"

STA AIN NOL WORL TOESAR RCACU OMC ANIC N P AVE

GOERIN SERERIVAS AFLCRR 64N5U

BAE SCR4EW-18

BLAS IAW MIL-STD-1501
BRAKH PLTIAW 4S--8~

FMPI IAW -L-STO-194
P/0 N01561

GRIND lAW MIL-STD-06
FLAME SPRAY 1iV MIL-STD-86
TEMPER ETCH IAW. ?iIL-STD-86r
CHROME PLATE TAW MTL-S3TD-150

TYPE 11 CLASS !I!
STRIP IAW MIL-STD-871
* * ** * It*s EEL 298,000 *****er***i

ALL PERSONNEL INVOLVED IN THE WORK
PROCESSES SPECIFIED IN THIS DOCUMEN-
HAVE BEEN THOROIIGHLY TRAINED AND ARE
FAMILIAR WITH ALL PERTINENT SAFETY

P -CES AND HAZARDS CONTAINED IN
THE BASIC TECHNICAL ORDER (T.O.) AN)
T.O. SUPPELMENTS-REFERENCED IN BLOC(
8 OF THIS AFLC FORM 958. THE APPLIC-
ABLE T.O.'S AND SUPPLEMENTS WILL
ALWAYS BE USED IN CONJUNCTION WITH
THIS DOCUMENT.
*COMPONENTS WILL BE THOROUGHLY
CLEANED & PROTECTED (C/P MOVE) FOR
MOVES BETWEEN OPERATIONS /DISPATCH
STATIONS.

MAN O TE FOLLOWING REPAIR

PRCDRS EtR TEUEO
ARC FORMEQUIPMEV.T, PROC11ESTES IL CHEICLS,--HIH AE OTNTILL DNGE60 T



I DAT

8 93~ 94 0 2

65N WORK CONTROL DOCUMENT (MEDS) PAGE"--. I°A;i%

W O ift'- ANIlty 4 IO."Uti T:N so -Fl' (AtE '.C.LU () AlI COMS-1I EI 1

7 PARTNUMBER a- TECH DATA 19 ITEM SERIAL NO

10 MO CEL.DESIGN.SERICS II STOCK NUM0ER 12 'OPTIONAL

13 SERIAL NUM.ER 4 NOUN

BALL SCREW

is. 1& 17 is 19 20

DISPATCM PERF mCC'O'
STATION NO WORK TO SB ACCOMPLISHED MECHANIC p 0

001 B-15'%7#;-l

34C5 005 DISASSEMBLE *C/P MOVE M

'RQD*

34C 007 CHEM CLFAN 'C/P MOVF M

*RFQD* , 0 J/j"

F4B 009 BLAST CLEAN WC/P MOVE M
.REQ 0' * /. -?

34B 011 BAKE 4 HRS AT I,0/400F

*REQD" DATE IN_ ___TIME IN- 2 4 .. Ay 1

DATF OUT __TIME OUT
*C/P MOVF

34M 01 FMP! *C/P MOVE K

'REOD* )..- j MAY

34Z 015 F.P.I. FOp CRACK VERIFICATION K
IF REO*D *C/P MOVE M

34E 016 E AND I
CROSS PIN HOLS 1.600/1.603/1.607

'REQD* SERVICE MAY 11l
O/S PIN HOL.ES 1.690/1.70 0 MAX ; , MAY 049
UPPER END '.D. 3.747/.1.748/3.745

01: A MINIMUM OF TWO'. 'S
ItCONTINUED) # a I

1. DTINATION 1 :2. COONOINATIOWINITIAT1C RCC SIGNATURIOATE

i<1 I -

AFLC FORM 95S NOV. 0 PNYIO4JS EDITION W me USED



2106 'N WORK CONTROL DOCUMENT (MEDS)I O(ME SIPA I - O *(t

7 PAT NUMII[R 5
I 

TIrc 9AA ITEM SERIAL NO

10 MOOELO SIGN.SERIES I STOCK NUMOCR 12 OPTIONAL

13 SERIAL NUMIm 14 NOUN

BALL SCPEW

13. 14 17 is to. 20

OISPATCm P1RF
r 

NCClOP
STATION NO WORK TO lE ACCOMPLISHEO MECHANIC P a

ARE REQU'PrD ON lHjS PAP'.
*c/P MOVF

26 018 VAPOR DEO.R.ASE *C/P M()VF

26 019 STRIP CHROME FROM UjPPER END ONLY
IF REQUIRED.
*C/P lOVE

69 021 MACHINE CENTER ON SMALL INTERNAL Di
AT UPPER END .060 X 60 DEG.
*C/P MOVE

-67 POLISH BALL GROOVE AREA TO REMOVE
ROUGH AND SCORED AREAS.

*C/P MOVE

8 0.:5 GRIND UPPER END OF SHAFr 'O 3.133MI'
FOR CHROME PLATE IF IT DOES NOT
CLEAN UP , Go TO OPERATION 030 .

INTTIATE ALL APPLICABLE OPERATIONS
*C/P MOVE

GRINQJ&L, NE ,i NOTTO EXCEED

*(/P MOVE

69 035- RTACNII AS REQUIRED TO REMOVE FLAME
SPitAYIOT 'TO FXCEED 3.705 MINIMUM.
,*c/p "wqr

69 040 MACHINE COSS BOLT HOLES OVERSIZE T -
1.690/1,700 TO CLEANUP *NOTn REMOV
ONL ENOUGH MA'r'1. TO CLR UP

._____ ONTINUED) I,, 5_
Pe1AL OSTI NAION . INIR INIIATI "fCC SIGNATURV/DATE 23. OOCUM9NT/SN

IDISPATCH FUNCTIONAL Aef

Co , 06 51O4IoIlN IL il SID

J AVLC FORM SO PRVIOUS EDIION WI

'ar 11 4 1



I DATE :C4)4WORK CONTROL DOCUMENT (MEOS) "PAG9-..0 PAt

I NO 3 QUANTITY 4 PRODIJCT.'N SECRMCC 5 DATE SCHED 6 DATE COMPLETED

7 PART NUMit S TECH DATA 9 ITEM SERIAL NO

10 MOOEL.OESION.SERIES I I STOCK NUMOER I1 OPTIONAL

13 SERIAL NUM91R1 14 NOUN

BALL. SCREW

I. 16 17 Is 19 20
DISPATCH PtRF RCCIOP
STATION NO WORK TO aE ACCOMPLISHED MECHANIC p a

'c/p MOVIE

26 060 NITAL ETCH 5 MAY iog K

7 TIE 1'7 _ _j* P_ DATP: ,-UT Q6 j

'-'! *C/P MO-,_
* a * * * A "N 0 T F* * * * * *

IF LAST NDT OPERATION IS ,OMPLETED*
HERE, TAKE PRODUCTION COUNT * / -
* • * * * * * • 6 *) *t * • *) * * * B

26B O-.LA BAKE 4 HRS AT "50/400F WITHIN A HRS 'L
OF ETCH

_____ _____DATE iN - TIMF TN__ ______

DATE __ OUTZC. 11A
•_c/P MO_____. . . . .. .....

44I A * A * * I) * * 6 .4 A * • •
8A 0 Fi FAPOR DER E'/P MoVE O- 7

71 I AT D1OERTO 7 t'OMPIET

-26 OK*..~ V' RDUFS C/P MOVE-
6 090 S3OTPEFN REWORKFD CREATE

A0

--.------- (CONTTNIf 'D) " .' _.

6 2106 5N

FOLR0" M or. PI2Vg,$JS.EDIT,( WI". USED, -

TYP In~ rm CS 3 1



21065N WORK CONTROL DOCUMENT (MEDS) I DATE8940 1 5O-

Jo join OuO No 3 OL'ANTTY 4 PROOUCT:2H SEC'ACC 5 OATE aCHED 4 DATE cmL~ -,

APART NUMBEREM RA

10 MOOEL.-OIIN.SIRIESII S2OCK U TC
|

A1 OPTIONAL

-- r" NUMBER

I) SERIAL NUMBER !4 NOUN

BALL SCREW

is. Is 17 is IS. 0
DISPATCH Pc"F RCC'OP
STATION NO WORK TO BE ACCOMPLISHED MECHANIC P. 0

'MECHANIC SIGN OFF REQUIRED --------
*C/P MOVE

26 098 PREPARE O.D. FOR CHROME PLATE, M
GRIT BLAST *C/P MOVE

26 100 CHROME PLATE O.D. TYPE II CLASS M

3 SUFFICIENT TO GRIND BACK TO 3.748

DATE OUT TIME OUT
*MECHANIC SIGN OFF REQUIRED--------

*C/P MOVE

26B 110 BAKE 23 HRS AT 350/400F WITHIN 4 HR
OF CHROME
DATE IN TIME IN

DATE OUT TIME OUT
*C/P MOVE

8120 FINISH GRIND TO 3.747/3.748 WITH M
32 RMS
*C/P MOVE

-26B -IT BAKE 4 HRS AT 350/400F

DATE IN TIME IN

DATE OUT TIME OUT
*C/P MOVE

14o FMPI *C/P MOVE K
M

A (CONTINUED)

Sl. FINAL DEISTINATION 22. GOORDINATIONIINITIATING RCC SIONATUREDATE 22. oocuNENTISN

A'- ML 21065N

AFLC FORM 350 8 O0. 1 1R REVIOUS ITION wiLL SE US6ri t-



21065N WORK CONTROL DOCUMENT (MEDS ' P9A"O0P497 S

~ RE O 3QuANTITY 4 PRlOOjci2 SECcmcc S DATE %C"90 4 OAPf COMPLETED

7 PART NUMBER a TECH DATA 9 ITEM SERIAL NO

1O MOOL.EESIGN.SENIS I I STOCK NUMOER I2 OPTIONAL

I3 SERIAL NUMBER '' NOUN

BALL SCPT:W

IS. to 17 to I2 30
OIsPATCN PEIN RCC'OP
STATION NO WORK TO BE ACCOMPLISHEO MECHANIC P 0"

*C/P MOVE1

69 17( MACHINE CRO)SS PIN BUSHING M
,' P/N 66Cr3001-107ST

69 INSTALL CROSS PIN FJUSHIN(:; m
P/N 66C33001-l0?ST

INTERFERENC1.. fT.o3,/.004
*C/P MOVE

69 19 MACHINE FINISH BUSHINGS M
TO 1.600/1.603 I.D.

*c/P MOVE

34P 2. PRE-PAINT I.D. OF BALL SCREW

&C/P MOVJE

.34C5 210 FINAL ACCEPTANCE OF WORK CONTROL M
DOCUMENT FOR COMPLETENESS & ACCIIRAC

*kEOD* OF ALL PRECEDING OPERATIONS THIS 951

34C5 220 FINAL PROI)UC' VISUAL INSPECTION M
*C/P MOVE

*REQD*

at INAL OSTINATON 22 COORDINATION SIGNATURI[/OAT[ 2. SOCUMICNT/s

........ | .A Ia I
P IO

up 9l NOV soPE IU l m WILm9U



N WOR CONTODOCUMENT (MES

14 to "7 ATMME TECH DATA 3 Itm SERIAL NO

10 MOOtL..SIGN.St"If I I STOCK NUMOER 12 OPTIONAL

cS.4" 1% ; ^
13 SERIAL NUMBER 14 NOUN

BALL SCREW

is is 17 to l9 20
DISPATCH PERF RCCIOP
STATION NO WORK TO BE ACCOMPLISHED MECHANIC p 0

IF LAST NKiD OPF.RATION IS COMPLET.D *

HERE, TAKE, ?RODJCTION COuINT •
* * * s t I I * * I * t * a . a •

26 145 VAPOR DEGRFASF; *C/P MOVE

26A 150 FPI *C/P MOVE K
M

a a * * * . t N 0 T E * a * * * A"

IF LAST NDl OPERATION IS COMPLETED*
HERE, TAKE PR(')i(IICTION COUNT *
* * * * I * * i * * * & a * t , If

25 160 FLAME SPRAY .004/.007 USING METCO M
/ " 405 BOND COAT & BUILDUP WITH METCO
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69 """ ROUGH MACHINE FLAME SPRAY TO M
3.765
*C/P MOVE

69 173 CLEAN UP CROSS PIN HOLES M
AFTER FLAME SPRAY

'*C/P MOVE

8 1 7.lz , FINISH GRIND FLAME:SPRAY 3.747/3.748 M
MAINTAIN 64RMS FINTSH AFTER GRIND.

BLEND TAPERED AREA TO MAINTAIN 1.50
~ RAD. CHAMFER TOP END 20DEG. BY .200

•C/P MOVE

69 178 BRUSH LHE CAD CHROME/FI.AME SPRAY M
FADE OUT AREA (TA P ED:kND) IF

SREQUIRED.A
,____ (CONT/NIJED)
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THE FLAME SPRAY PROCESS

we reach the range of ionization. This impact velocity. Such a hot stream we
the range where the atoms are be- call a Flame, and hence, when made

ing separated into electrical particles, of Plasma, a Plasma Flame.
It is important to note that the di- We can produce a Plasma with an

atomic gases in general, and nitrogen ordinary open electric arc as illus-
in particular, have more nearly verti- trated in Fig. 1.8. Utilizing direct cur-
cal curves due to their disassociation rent, we have a permanent anode and
than the mon-atomic gases. Hence, cathode. These, of course, are called
from the standpoint of state change the electrodes of the arc. Usually we
energy, nitrogen, for instance, is far strike the arc by contacting the anode
superior to argon. and cathode and actually make a

Plasma from the electrode material
Now the practical question arises such as in a carbon arc or an electric

as to how we can produce a steady welding arc.
Plasma stream which is usable for
Flame Spraying. This steady Plasma It is possible, however, to use mate-
stream must have sufficient velocity rials for the cathode and anode which
to not only heat the particles but to do not burn up when properly cooled.
convey them to the work with high We call electrodes of this kind non-

PLASMA TEMPERATURE AS A FUNCTION OF GAS ENERGY
CONTENT AT ATMOSPHERIC PRESSURE
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Flamespray Suggested Title:
GARY R. BOULWARE Spray a little Zave alot

2 June 1989

It is no secret, that in today's world the Department of Defense is

looking for new ways to save America money. The cost of just about everything

is on the rise. Dollars and cents are being stretched to there limit, and all

with no obvious signs of relief for the near future. Soae people believe that

just pulling another notch in the old belt and keeping that stiff upper lip

will get us Americans by, however others believe that education is a much

better alternative. Education is what this article is all about, to educate

the federal work force about the process called Flamespray (other wise known

as Thermalspray in the commercial world). Over the last 49 years the process

Flamespray has saved taxpayers and the Air Force hundreds and thousands of

dollars. What is Thermalspray, what is it used for, how does it save money,

and how can it make you money? These are all questions that will briefly be

answered and explored in this article.

The metallizing process called flamespray was first invented around 1910

in Switzerland by Max Ulrich Schoop. The use of flamespray became popular in

the 1930's after it's introduction to machine element work, i.e., for the

,,spraying of hard medals to build up machine parts. More developments in this

process were highly visible in the 1950"s due to the increase of variety of

materials and advances in technical improvements in the flamespray processes.

Flamespray could be defined as the process of melting materials in a heating

zone and propelling them in a molten, or heat softened condition, onto a

I
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target to fore a coating. In common layman terms flamespray consist of:

heating of a wire, a rod, or powder material to a molten state. Then spraying

it onto a part by means of compressed air. [asically there are three types of

spraying methods that utilize to basic forms of energy for melting materials

to be sprayed. These basic forms are gas combustion and electric arc. The

gas combustion process uses oxygen and acetylene as a heating source and

operates at temperatures below 5000 degrees. There are materials which

can be sprayed with this process. For temperatures above 5000 degrees the

electrical arc heating process is used to melt and spray most materials, but

one major advantage in the arc process is that different materials may be

mixed together. It is the most economical procedure used today but it's major

draw back limits itself to the spraying of outside surfaces only. The third

type of process is called plasma spraying. Plasma basically works on the same

principle as gas combustion and arc, however the heating process is quiet

complicated and technical, just remember that plasma is known as the fourth

state of matter. Plasma is a super excited state above the gaseous state.

Plasma is expensive but has many advantages, such as: plasma insures a more

uniform lamination, inside diameters can be sprayed with plasma, temperatures

up to 32,000 degrees can achieved, little oxidation is found in plasma, and

bonding strength up to 14,000 pounds has been successfully maintained.

Today, the-e are about 235 materials and mixtures that can be achieved

and sprayed on almost anything including paper. Gold, platnum as well as

other precious metals can also be sprayed. One great advantage in

flamespraying build up is that spraying is a cold process. That is the

spraying process does not heat up the part being sprayed, which eliminates

warpage. To a machinirt this means less work and higher quality.

Flamespray began its career at Hill Air Force Base in the early 1960's,

with it's primary function to salvage aircraft landing gear and parts. The

2



flamespray shop is located at the east end of the base in Building 511, the

shop is headed by supervisor Curtis Worden and maintained by seven qualified

technicians. Today, flamespray still plays the major role of cost saver for

the MAN Landing Bear Overhaul Facility. In order to give the reader a better

understanding of cost savings obtained by flamespray, here is a list of five

of the 35 items currently being salvaged by the flamespray facility. The

following statistics were prepared6Industrial Engineer Techinician Mike
A

Anderson (Thanks Mike).

New Cost Repair Cost Net Savings

B-52 Main Outer Cylinder $11,769.16 $1,245.50 $10,523.66

F-4 Main Piston 8,216.31 431.90 7,784.41

KC-135 Nose Outer 19,431.19 486.83 18,952.86

C-141 Main Bogie Beam 30,067.76 717.92 29,349.84

C-141 Main Drag Brace 5,533.18 267.88 5,265.28

NOTE: Repair cost includes time for first machining, flamespray, and second

machining and grinding only.

The landing division is flawespray's primary concern, however according

to Mr. Worden new area's of interest are always being explored. Sheet metal

specialist Dennis Miller recently recognized a problem with the C-130

paratroop door rail. He made a suggestion which saved 28 man hours in repair

time and a cost savings of seventy-five dollars per door. This results in

savings for the Air Force and hopefully money in Mr. Miller's pocket. One of

our own technician's Blake Peterson suggested a flamespray repair for the F-16

speed brake, up to this time the repair procedure was to remove and replace

without little thought given to repair of the old part. At a cost of about

$4,900 for one assembly, (it takes four assemblies per airplane) the cost

savings can easily be seen when it cost forty eight dollars to spray each

assemdbly, another area being explored is the repair of F-4 hook points. The
0:



hook point is considered condemned when the inner surface of the hook point

becomes worn beyond limits. According to the hook point item manager Brenda

Robinson, the Air Force will be repairing 160 of these items per year. There

is an 87 percent condemn rate on this item which cost the Air Force $2,152.00

new. Hook points are no longer being manufactured at this time and according

to Robinson it could take possibly six years to receive a new part. With the

arrival of the new 7-M sprayin gun the flamespray shop is Rbe able to repair

this item for a substantial cost savings.

Worden said, "Flamespray can't do it all, but it sure has done alot to

save taxpayers money". Yes, to Mr. Worden education goes along way to real

money savings. The more people know about flamespray the better chances

someone will discover a new cost saving way to incorporate it. If you think

you may have an idea of how flamespray can help your shop feel free to stop by

and ask. Mr. Worden always has an open door policy as well as an open mind.
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'p . THICKNESS TO ALLOW MACHINING BACK T( r.,v w,

f-b 7.118/7.120 OD 2.228/2.230 WIDTH rw, E.rPP7 AnI ,aZ.TPw A rET#5/
,_ , *C/P MOVE F4we fEI + )IL 7V, AO Ad fLW/ I F

,9 MACHINE STEERING COLLAR AREA 4jCI ,U
7.118/7.120 OD 3.352/3.355 WIDTH
63 RMS FINISH V .90 Afgd Alf &.AD"

" -, *C/P MOVE 7P,'O C IPA ' PV DPWPL"O
69 '28 MACHINE TOWING COLLAR AREA M

S7.118/7.120 OD 2.228/2.230 WIDTH
63 RMS FINISH
*C/P MOVE

26 ,0- ANODIZE OUTER CYLINDER TYPE II

o.D. ONLY

*C/P MOVE

26 ,/2Q , ANODIZE OUTER CYL TYPE II COMPLETE
ID & OD. *C/P MOVE

8 o234 HONE UPPER SEAL BORE TO REMOVE -
r-% TYPE II ANODTZE 32 RMS b.522 MAX

P8 36 POLISH UPPER SEAL. BORE TO REMOVE
TYPE II ANODIZE 32 RMS 5.i22 MAX

1, FINA. DESTINATION It. COOROINATIONIINITIATING " CC SIGNATURCIOAT9 1. DOCUMINT/IS

DISPATCH FUNCTIONAL A __

15512N

S D
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* WORK CONTROL DOCUMENT IMEDS) PAcG0F-PGE %

I JOis Owulf xNO 3 4UlNiimm 4 PROUCT:HS&C RCC S DATE $#'"Ito 6 DATE COMPLgIO

1 PART NUMB94 0 TECH DATA 9. ITM SEIAL h

to Miso L.ocsiaN saW- I -IIsTOCS' mumON A 'OPTIONAL

3 SERIAL N4UM6R 14 NOuN

L30D oo& IOUTER CYLINDER

DISPATCH PaNP mCCloP
STATION NO WORK TO 8t ACCOMPLI SH90 MECHANIC .. p*

26 70 VAPOR DEGEASE 'c;7p MVE

26A 175 F.P.I.K
* C/P MOVE M
kt * * & * * *NOTE**** *ftf

_____ _____IF LAST NDI OPERATION IS COMPLETEDA ___

+ HERE, TAK~E PRODUCT ION COUNT.

26 ~ SHOT PEEN OUTER CYINDER REWORK Q9AREAS .010/.014q
*C/P MOVE

26 V$; SHOT-PEEN 1.D. FOR ANODIZE .010/.014
INTENSITY 26108'
ftc/P MOVE

26 \ 1&f SHOT-PEEN 1. RUNNION SOCKET HOLES M
I.D. 100% ~ 2.250 HOLES o0711)(
ftc/P MOVE*'

26 -40 CLEAN SHOT PEENED AREAS OF OUTER&

vajSOCKET3'C/P MOVEC AP
26 T \,-V POLISH STEERING COLLAR AREAS--TO

1 4\1REM4OVE 70-80% OF' SHOTL4I
'C/P 14OVE f~h

26 21&. POLISH TOW LUG AREA TO REM(OVE 0 O:\
/4, 170-80%i OF SHOT f V 0

'_k C/P MOVE , g
25B T212 VIAPO DEFGREA3E uQLI4R AxzlA -

St IADRSTINAVI@Pi IL. COOUUIoNIWTIATIN6 ACC BIG&%IR3/OAll ts OCUMfW!ee

S T UNCTI8ON L A ____________

COO, 15512

AN 958 NOV .90P E I US a f o IL 1
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21065N WORK CO _ _o _jat@

a Joe *not* No 3 QUANTITY PUODUCTN Scc*4cc DATE SCNg AIC COMPLTISO

74652A MNPUP

7 PART NUMNta i "TICr* ATA - 9 1T11 SERIAL NO

8-9,576-1 1603-2-83o-3
-4S-1- 12 AND SUPPLEMENTS

10 Moo L.ogS,@N.S[IESI I I STOCK NUMUSE I 0"O NAL

C5A MAIN NSL ALL NECESSARY OPERATIONS HAVE
__ ___FO .; , '' ~r,-r' T0 THE

13 SCRIA1L NUMSI 14 NOUN *11,1 -.LDS
BALL SCRFW

S9. to I?- I I""E.
OISPATCN Pgffr MCCO)
STATION NO WORK TO Ng ACCOMPISN60 MECHANIC P

GOVERNING DIRECTIVES: AFLCR 66-51

BLAST lAW MIL-STD-1509
BAKE IAW 45-1-182

MAO: 74-12 _

SHOTPEEN IA MIL-S-I1.16
FPI IAW MIL-STD-686
BRUSH PLATE IAi MI L-STP-8e.

A FMP I IAW NIL-STD-194
P/O N01561

GRIND IAV MIL-STD-06

/-FLAME SPRAY M2jIL-STD-86
"TEMPER ETCH MIL-STD-86
CHROME PLATE IAW MIL-STD-150

TYPE [I CLASS III
STRIP IAW MIL-STD-871
*********SrEEL 298,000 *
ALL PERSONNEL INVOLVED IN THE WORK
PROCESSES SPECIFIED IN THIS DOCUMEN
HAVE BEEN THOROIIGHLY TRAINED AND AR
FAMILIAR WITH ALL PERTINENT SAFETY _

PRACTICES AND HAZARDS CONTAINED IN

THE BASIC TECHNICAL ORDER (T.O.) AN
T.O. SUPPELIENTS-REFERENCED IN BLOC
8 OF THIS AFLC FORK 950. THE APPLIC
ABLE T.O.'S AND SUPPLEMENTS WILL
ALWAYS BE USED IN CONJUNCTION WITH
THIS DOCUMENT.
*COMPONENTS ILL BE THOROUGHLY
CLEANED & PROTECTED (C/P ROVE) FOR
MOVES BETWEEN OPERATIONS/DISPATCH
STATIONS.
STATIONS. ****WARNING* ***•

MANY OF THE FOLLOWING REPAIR
PROCEDURES REOUIRE THE USE OF
EQUIPMENT, PROCESSES &'CHENICALs
WHICH ARE POTENTIALLY DANGEROSS TO
PERSONNEL. ADEQUATE SAFEGUARDS AND

PCAUT IONS MUST B11EtO~lTA _CLUDE 

INJURIES.

SE". F i INAL, OITINATlON 2. COONINATmION ?NIII W mC SINATUVILOATE C OOCU0NN/WsN

FFE, 21065N
rl IlI IIUl



I DATI 
2

65N WORK CONTROL DOCUMENT (MEDS) 8PAGEO4.0.. ,t

bE Nl 2(~,NSY 4*fNIr iUN1 I Nt.-. S ~ D(ll WHI&I 4 DA It COuPIA ItIt

7 PART NUNSCN a TSCC4 OAT^ 9 5 I90 II&L NO

I0 MOOIL.OgIlN.sIfIIS t SIOCN uelt I I OPTIONAl.

13 SCRIAL NUMER 14 NOUN

BALL SCREW

so 16 17 is
DISPATCH Pcotr NCCPOP
STATION NO wORK TO 1 ACCOMPLISHEO MECHANIC P 0

001 a-15';76-1

34C5 005 DISASSEMBLE *C/P MOVE M

*REQD* * '

34C 007 CHEM CLEAN *C/P MOVE M

*REOD* ,v ....

345 .. . LAST CLEAN 'C/P MOVE M

*RF*QD 1

34B 011 BAKE 4 HRS AT "50/40OF

*PEODI DATE IN TIME IN

DATE OUT TIME OUT
'C/P MOVE

34M 013 FMPI 'C/P MOVE K

REOD* 28 I A 98

7 45' F.P.. FOR 'CRACK VERIFICATION K
if REO'O 'C/P MOVE M

34E 016 E AND I -

CROSS PIN HOLES 1.600/1'.603/1.607
*REQD* SERVICE 4. m

_0/S PIN HOLES 1.690/1.700 MAX . '

UPPER END ').D. 3.747/3.748/3.745

No : A MINIMUM OF TWO. "s*
CONTINUED) _ ._--------

21. FINAL 09SIAT140W a, COOOINATIOrN/1IYIATIA *C SO NATURVODAT9 a ooCLIuu/4 OISPAC",I Au o

,, ,

coo= 10656N

i~~~ ~~ ''I, " ,

AFL -FRM 5S 40Y " r" ,6 COTO *ao U
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2165 DA" F1040 3210N WORK CONTROL DOCUMENT (MEDS) PACE ,OA,.

jOi OpUIN NO ( 13 QUANTIY : - - :#C4 c OATL SCHIO 0 OATE COMI.ITCI,

I PART NUMBER TECH DATA IE IAL NO

I ITE &ILN

10 WOOEL.oIr9ON.StaIIg 1 ISTOCN NUMOEN I OPTIONAL

13 SERIALHUMIER Ii NOUN

BALL SCPEW

IS. S€17l IS gO
DISPATCH PERIF 04CCIOP
STATION NO WORK TO S ACCOMPLISHED MECHANIC P' a'

ARE REQUIPED ON THIS PAPT.
*C/P MOVE

26 018 VAPOR DEGREASE *C/P MuVF

26 019 STRIP CHROME FROM IPPER END ONLY
IF REQUIRED.
*C/P MOVE

69 021 MACHINE CFNTER ON SMALL INTERNAL DI
AT UPPER END .060 X 60 DEG.
*C/P MOVE

69 022 POLISH BALL GROOVE AREA TO REMOVE
ROUGH AND SCORED AREAS.

*C/P MOVE

8 025 GRIND IJPPER END OF SHAFT To 3.1"33INI
FOR CHROME PLATE IF IT DOES NOT
CLEAN UP , Go TO OPERATION 030 &

I INTTIATE ALL APPLICABLE OPERATIONS
*C/P MOVE

a 30 " - - --.. . .

69 035%" RACZUXNJ AS REQVfLREt O {AM

69 04 MACHINE C 5S DOLT HOLES OVERSIZE T1-
1.690/1.700 TO CLEANUP *NOTE REMO'AOONL ENOIUGH NA '1. TO CLE, UP

21. FINAL. DISTINATION 2O. ooiWAn4owspomm *C SINATURE/'OATE 22. OOCUIRIENTISN

DISPATCH ru 10IOAL 110I

AMt IOAN 356 "%V. so PS(VS tONTION WIL USK



64WORK CONTROL DOCUMENT (MEOS) I AE-'4 PACE Of-PALS

I No1 3 QUANTITY 4 PNODuCT:.N =E'C * Avg SCHCO 6 DATE COMPLETED

7 PART NUMBER S TECH DATA J OITC" SERIAL No

to NOOEl.ODESIGN.SEN1ICS I I STOCI 0,4,001119 1 a OPTIONtAL

13 SERIAL NUM11411 14 NOUN

BALL SCREW

Is. 11 sit. 20
DISPATCH IPERF mCC'OP
STATION No "M OV WORK TO S9 ACCOMPLISHCD MECHANIC Pr.0

26 060 NITAL E.TCHI 6 MAY M K

N7 TIME OUT 000 UATE< iUT
*C/P MOVE ___

**** a. * NOTE Ita

IF LAST HDI OPERATION IS COMPLETED"
HSRE, TAKF PRODUCTION COUNT

26B 01 BAKE 4 MRS AT %50/400F WITHIN S3 H!R1 I
S OF ETC14

EA__ DATE ;N -TM TN

DATE OhX _ I. 45 M8IME OUTL~' W
____I ____ C/P MOVE J000_

It ** * NOT ' T E
ILAST ND, OPERATION TS COMPLETED* N

____ _____HERE, TAKE PPO'I)UCTION COUNT tow__ 1 ____

R6 It__

~HTPE~1W9P~A AS .0 1/.01Z

26 nmERW0w

*I. FINAL OISTINATI d A C000INAIO~W114TING *CC SIOIATUEJVAT9 8). D@CuMEN7lSNb

WISPATCN "I " IN1 A C

2165



2 10 65N 1I DATE 9452054WORK CONTROL DOCUMENT (MEOS) 94

a Joe ORDER No 2 QUANTITT 4 POlJC:3 S[COMCC 1S PAT& SCHEDlt 0DTE -COMPLItL,

7 PART NUMBER S TECH DATA B ITEM SIRIAL No

to MOOEL.OESION.SERIIS9 I I STOCK "UNDER IS OPTIONAL

13 SERIAL NUMBER 14 NOUN

BALL SCREW

ISIs. 17. to II. s
DISPATCH PERF Rcc'op
STATION NO WORK TO BE ACCOMPLISHED MECHANIC P 0.

*MECHANIC SIGN OFF REQUIRED --------
'C/P MOVE

26 098 PREPARE O.D. FOR CHROME PLATE, M
GRIT BLAST '*'/P MOVE

26 100 CHROM4E PLATE O.D. TYPE II CLASS m
3 SUFFICIENT TO GRIND BACK TO 3.748

__________ ATE OUT TIME OUT___________
*MECHANIC SIGN OFF REQUIRED --------
*C/P MOVE

26B 110 BAKE 23 HRS AT 350/400F WITHIN 4 HR
OF CHROME
DATE IN TIME IN

DATE OUT TIME OUT
'C/P MOVE

8 120 FINISH GRIND TO 3.747/3.748 WITH M
32 RIIS
'C/P MOVE

26B 130W BAKE 4 HRS AT 350/400P

DATE IN TIME IN_

DATE OUT TIME OUT

'C/P MOVE

_____(CONTINUED) It

all. FINAL O(STIN4IION as. COOMONATWINITIAING MCC SONATURE/DATE 206514NTSN

0

~ '\~AM TRN 958 NM. REIO TIWIL w9u US= i



89049 7 721065N WORK CONTROL DOCUMENT (MEOSI I IA(.4  PA~tO..0PPAGCb

a o lO CR N SUANTITY 4 POOuc -M" SCCC 5 DATE SCHED S DATE C*MPL*TCO

7 PART NUMBER a fECM DATA j. ITEM SERIAL NO_

10 MODEL OESIGN-SKRICS 11 STOCK NUMOCA 1 2 OPTIONAL

13 SERIAL NUMBER i-4 NOUN

SALL scrnw

S 17 to it0s
DISPATCH Plot? RCCIOP
STATION No WORK To BE ACCOMPLISHED MECHANIC P ,

*C/P MOVE

69 17Q MACHINE CRoSS PIN 8USHINC; M
i~~P/N 66Ci3001-1O7ST

69 INSTALL. CROSS PIN BUSHIN(S ft
P /N 66C33001-1O7ST

i INTERF~ERENCE~ FIT.003/.004
______ ______ C/P MOVE

69 1 MACHINE FINISH 9USHINGS ii
TO 1.600/1.603 I.D.

34P 2 PRE-PAINT I.D. OF BALL SCREW

34C5 210 lFINAL ACCEP'IANCE OF WOR~K CONTROL. f
DOCUMENT F'OR COMP[LETENESS & ACCr.RAC

IREQD* OF ALL PRECEDINGO OPERATIONS THIS 95!

345 220 FINAL PRODUJCT VUAL INSPECTION ft

St. FINAL DEINTk as COO*@.NATImqq4eL?9ATING MCC SIONATUREIDATC 23. DOCUMENAIN

OIPTwP 1 NJ 210654

SS5 NO.S PUIVIUS Lo- WILL SE USED



I OATC
165N WORK CONTROL DOCUMENT (MEDS? 89040 6 .

tot NO 3 OUANIITW 4 PROOLICT:2 SICIRCC S DATE SCHIIO 0 DATE C00PL.4IO

/7 PART NumBeR 9 TECH DATA 9 ITIM SERIAL NO

to oo IOE.OESIGN.SEN"Its I I STOCK NuMOER 12 OPTIONAL

3 SERIAL NUMBER t6 NOUN4

BALL SCRE.W

is, 16 17 is IS 20
DISPATCH PIN? NCC'OP
STATION NO woRMt TO S11 ACCOMPLISHED MECHANIC P

- ~IF LAST NI! OPERATION IS COMPLETED'
HERE, TAKF ?RoODJCTION COUNT

26 145 YAPOR DEGREASE; *C/P "OVE

26A ISO FPI *C/P MOVE K

At~ 0 T NOE * A * * * " "

IF LAST NDTL OPERATION IS COMPLETED'*______ ___

HERE, TAKE PRODUICTION COUNT
** * * * * It a * * * It * I * * * a

75 B 16 -FLAMlE SPRAY .004/.007 USING METC 11
405 BOND COAT fi BUILDUP VTKH iq*
05 STAINLESS AS REQUTQE) TO XACK*~

_____BACK TO 3.765 "C/P MOVE
69 1~4 ROUGH MACHINE FLAME SPRAY TO ii

3.765
'C/P MOVE

69 173 CLEAN UP- CROSS PIN 'HOLES M
-AF7ZiXtAo-*RRAV~ -,

0'1-71 'C/P MOVE
8 11-ZFINISA GRIND FLAMFSPRAY 3.747/3.748

MAINTAIN 64RMS FINISH AFTER GRIND.
BLEND TAPEqiED AREA TO MAINTAIN 1.50

______ RAD. CHAMFER TOP END 2ODEG. BY .200_______
'C/P MOVE,

1 7W -BRUSH LHF. CAD CHROME/FI.AME SPRAY
* ~FADE OUT APEA (TAP REDkN)I

2 J.FIAL0ESON22 COOROINATIO S OTIMTING *cc sla"A1UVDA1K 83. SOCU111NTIUN11

P3E'PA@I" iTION AIL SE S 210 65H
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PROCESS ORDERS
MANPWW

CURTIS WORDEN
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MAN PROCESS ORDERS
INDEX

* N22771 Vapor Degreaser Operation and Maintenance.

• N50063 Gas Carburizing

* N71791 Hardness Conversion for Wrought Aluminum,
356 cast Aluminum.

* N72131 Foundry Procedure for Sand Castings.

* N72201 Safety in Processing Beryllium Brake Carriers.

* N82541 Foundry Procedure for Plaster Castings.
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,....2 4 11 i PAG 1 oP 5 PAGES

L7ATVn)VV IPOM)TTRF FOR -PLASTER CASTINGS U82541
Type, MODEIL SERIES a. *UGING omeN. E 25FF4CT1v9

A MANE 30 JUNE 89
PART NO ANO APSC NO. S. ReFRpe"CED PUSUCATINS e. DATI RESCINOED

//A{ SEE PARAGRAPH 2
10. NAME OF ASSIGNED PROJECT ANO PROJCT NO.

!j / A
11. INsTrUC, S. ..

This process order establishes operation standards for Class I and Class II (per MIL
STD-2175) aircraft castings and minimum requirements for their production of aluminnum
and copper alloy castings in the Foundry Unit (MANPWW) of Industrial Products and
Landing Gear Division (MAN).

1. DEFINITIONS:

a. Melt - One furnace charge or crucible of metal alloy.

b. Production Melt - Melt containing only previously analyzed ingots from which
castings are poured.,

c. Reclaiming Melt - Melt containing gates, risers, and other reclaimed scrap.

d. Virgin Ingots -- Ingots which is purchased and will meet the chemical
composition of the designated alloy.

e. Remelt Ingot - Ingot poured in the foundry from melting gates, risers, and
,rap.

f. Investment Casting: This method uses a 'mold that has been produced by
surrounding an expendable pattern with a refractory slurry at room temperature. The
pattern (usually of wax or plastic) is then melted or burned out, leaving the mold
cavity. Investment casting is also known as the 'lost-wax process' and as 'precision
casting'.

2. GENERAL REQUIREMENTS:

a. Plaster casting will be. used for aluminum and copper alloys only. Do not pour
magnesium alloys into plaster casts because of the danger of an explosion caused by
any rmaining moisture in the plaster casting.

b. All metal will be stored according to alloy designation. All metal will be
properly identified by alloy number. Metals of doubtful composition will noz be used
until the composition is determined by the Metallurgical Sciences Laboratory (MAQCM).

SUPERSEDES P0 N82541, 28 MAY 88
OPR: MANE
DISTRIBUTION: MhQCM-1, MAQN-3, MiUPW-5. MANEL-1, SEG-i, SGB-10, UMNEP-5, MAQST-1,

L EATIATOINAT IL (O1ON, PNON9 NO. AND OATS IS. APPROVA T IL CRON. PWONE NO. AND OAT'

Stanlev B. Oxrborrow, MA=C/72874/22 June 8
AFLC , 561 pgwn ,, g gu.



N82541 PAGE 2

c. All work in the foundry will be identified by work order numbers.

d. Applicable specifications include the following:

(1) QQ-A-801 Aluminum Alloy Sand Castings.

(2) Mil STD-2175 Castings, Classification and Inspections of (for
Aeronautical Applications).

(3) Federal Test Method Standard 151.

3. W?,LTING AND POURING PRACTICE:

a. Equipment:

(1) Furnace: A stationary or tilting pot type furnace will be used to melt
metals for casting purposes, The furnace will be electric or gas fired and the
crucible will be covered whenever practical so that a minimum amount of combustion
gases will come in contact with the molten aluminum. It is not necessary for the
copper alloys to be sealed off from the combustion chamber. Care should.be taken to
eliminate gas absorption in all molten metals.

(2) Temperature Control: Accurate furnace controls and/or pyrometers will be
provided in order to maintain the molten metal at a desired temperature.
Thermocouples used in the melting pots will be enclosed in a cast iron tube. A fast-

1c.ing, accurate pyrometer can be used for checking the temperature of the metal in
*he pouring ladle, The thermocouples and pyrometers will be calibrated at regular
;ervals by the Precision Measurement Metrology Branch (MAKL) in accordance wi'th

&ppi:cable military specifications., Reference MAQOI 6-148, App 1, paragraph 6.

(3) Crucibles: The crucibles will be standard silicon carbide, steel or cast
iron type. When in use, the cast iron and steel crucibles will be scraped and cleaned
after each melt. The cast iron crucibles will be sprayed with a suitable coating
compound such as Terra Paint 055M or equivalent.

(4) Tools and equipment: All ladles, gas fluxing tubes, sk:mmers,
thermocouple shields, etc., which came in contact with the molten metal will be
cleaned and sprayed periodically with a suitable crucible coating compound, such as
Terra Paint #55M or equivalent. Pouring ladles will be used for one alloy only until
they are cleaned and sprayed.

(5) Patterns: Each pattern will be tagged with the following information:

(a) Part Number

(b) Name

(c) X-Ray and foundry control (when required).



N82541 PAGE 3

b. Melting:

(1) Charges: All metal charges to a furnace will be clean and dry. The
chemical composition must be known. All metals in the same work order will contain
the same proportion of virgin ingot and reclaimed ingot. Metal charged to a hot pot
must be preheated first.

(2) Melts: Melts which are held in the molten condition for over one hour or
which reach a temperature of 3000 F above the pouring temperature will be poured off
into ingots. Such ingots will be classified as reclaimed melt and must be analyzed by
MAQCM prior to pouring into aircraft castings. Addition of alloying elements will be
done under the direction of MAQCM.

(3) Temperature Control: When the entire charge is molten, a thermocouple or
pyrometer will be used to determine the temperature of the molten bath. The
temperature of the molten metal will be checked at intervals so that the maximum
allowable temperature is not exceeded.

c. Drying of Plaster Molds:

(1) Plaster molds shall be dried at 375' F to 5800 F.

(2) If equal weights of water and hydroperm cement are used, then the dried
plaster mold should weigh 47.7% of the wet weight. This will yield anhydrous calcium

...sulfate free of both 'free* and 'combined* water.

(3) The plaster mold should be maintained at 2751 F or higher until the
,.%lten metal is poured into it. Usage of a drying and hot storage oven in the foundry
unit is recommended.

d. Pouring:

(1) Preparation for pouring:

(a) Temperature: Just prior to pouring the metal into the mold, the
temperature will agree with the predetermined pouring tenperature.

(b) Fluxing: The proper fluxing will be completed shortly before

pouring.

(c) Ladles: All ladles will be preheated or dipped into the molten

metal before being filled with hot metal.

(2) Dipping: The edge of the ladle opposite the pouring lip will be immersed
first into the molten metal bath, and the ladle turned in a semicircular motion. This
procedure allows taking metal from the crucible without agitating the molten metal
unuiecessarily. Pouring metal into the ladles from a tilting furnace is also
permissible.

/
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(3) Pouring Molds: Several molds may be poured from one ladle of metal.
The molten metal temperature in the ladle will agree with the predetermined pouring

temperature. Ladles used for aircraft castings must be large enough so that all the
mold will be poured with one continuous stream of metal.

4. INSPECTION PROCEDURES: All aircraft castings will be identified by the part
number on the casting in the form of raised letters and numbers when this is
practical, otherwise, they will be tagged for identification. These numbers will be
located so as to remain on the casting after machining. Groups of the same casting
will be identified by work order number.

b. Inspection Methods:

(1) Hot Inspection: All castings will be visually inspected immediately
after shake-out for misruns, cold shuts, shrinkage, cracks, blows, shift, drop, and
other defects.

(2) Chemical Analyses: A sample will be taken from each separate lot of
ingots for chemical compositional analyses. Chemical analyses will be made by MAQC
personnel.

(3) Fluorescent Penetrant: All castings in Class 1A and 1B low stress and
high stress and Class 11A high stress and low stress will be inspected by fluorescent
penetrant technique by MANPW for defects in accordance with MIL STD-2175.

(4) Radiography: Castings will be inspected by X-ray as outlined in Mil STD-
175. Casting quality will be determined by MAQCM.

(5) Physical Test: Two test bars will be cast from each melt that will be
used for Class 1A, IB, and 11A castings. Those test bars will accompany the castings
they represent through heat treatment. Test bars will then be tested for ultimate
strength, yield strength, and percent elongation according to Federal Test Method
Standard :51.

5. SAFETY PROCEDURES:

a. The supervisor will ensure:

(1) The sequence and method of handling materials will be planned in advance
of any pouring operation.

(2) Protective clothing/equipment required while working with molten metal is
readily available and used. Such items will consist of high-top safety shoes with
built-in instep (metatarsal) protection (if such foot wear is not available, slip-on
type metal instep guards will be provided) , thigh-length aluminized leggings that
strap underneath the shoe, 49 inch aluminized coat for body protection, hand pads,
leather mitts or gloves preferably studded with steel (unless hot metal is to be
handled) , for protection against heat, hand and arm protectors will be of a heat
resistant cloth or wool (leather can be used too, but will not with stand a
temperature over 1506 F) aprons, safety glasses or safety goggles, safety shield, and

--cloth welder's cap. Hard hats will be worn as required.
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(3) Personnel are properly fitted with the required respirator by SGB, and
Ained in its use, care, and storage. A proper respirator cleaning facility will be

designated for use by employees.

(4) Signs are posted at each entrance to prevent visitors from entering the

area during operations.

(5) The ventilation system is functioning for pouring operations.

(6) Employees are thoroughly trained to be aware of the following:

(a) For fire prevention, the floor within 10 feet of the pouring area
shall be free of water or dampness, oil, grease, paper, wood, electric cords, and any
other material that could be explosive or combustible on contact with molten metal.
The floor shall be coated in the pouring area with sand to reduce splattering of hot
metal in case of a spill.

(b) The foundry floor will be cleaned frequently and kept in good
condition. Worn spots, holes, or other defects will be reported for immediate
repairs.

(c) Clear aisleways shall be maintained to all exits.

(d) To prevent spattering or explosion of the molten metal within the
,,furnace and/or ladle, all metals, deoxidizers and tools must be preheated and

Ioroughly dried before being placed in contact with molten metal. Molds sands must
so be kept dry.

(7) Only operators who are properly traine to pour molten metal are allowed
to ladle hot casting materials. The number of worker in the pouring area during a
pour shall not exceed the maximum number of workers required for the pouring
operation.

(8) The use of compressed air too blow sand or dust off clothing, new
castings and patterns in the removal of parting compounds and other light materials is
prohibited. Vacuum methods shall be used for cleaning molds.

(9) Loads suspended from cranes .r other means shall not be carried over the
heads of workers.

(10) Casting personnel will keep orderly storage piles and bins in accordance
with approved regulations.

(11) Procedures for safe-guarding mechanical devices shall be developed,
implemented, and followed.

(12) Employees shall be instructed in safe casting operations to include
manual and mechanical handling of equipment and materials and the hazards involved.

b. Employees must understand that they are responsible for their own safety, for
the safety of those around them, and for their equipment.
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11. INSTRUCTIONS
This process order defines safety and processing precautions to be used while
handling beryllium brake carriers.

1. SAFETY:

a. BERYLLIUM DUST AND BERYLLIUM SALTS ARE HIGHLY TOXIC WHEN INHALED.
Inhalation may cause chronic or acute respiratory complications.
Beryllium metal is safe to handle, however, the normal hygienic
practice of washing one's hands must be followed. Wash before
breaks, lunch, smoking, and at the end of the shift. Smoking or
eating is prohibited in any beryllium area.

b. Beryllium dust and salts may be handled safely by following these
mandatory precautions to avoid toxic effects:

(1) Wear the protective clothing and equipment specified in
paragraph Id.

(2) Personnel selected to work in this area are required to have an
initial physical examination prior to assignment and, if
determined necessary by SGB. and SGPO, a yearly physical
examination thereafter.

(3) The beryllium process areas shall be washed and cleaned on the
following schedule. Cleaning inztructions are contained in
paragraph 1k.

(a) Bldg 507, Rm 138, (Fig 1): Two times per week while parts
are being processed and at the end of the process if the
cycle is to be interrupted for more than one week.

.(b) Bldg 507, heat treat: Clean the furnaces and racks after
each run. A run is defined as an essentially continuous
series of individual loads. The end of the run would
normally occur when all beryllium on hand has been
completed and the heat treat furnaces are converted to

-- -- --------

Supt-rsedes: P.O. 172201, 8 Jan 1988 ..--
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other workloads. If one or more loads of material other than
beryllium are sandwiched between loads of beryllium during the run
and the furnaces have not been cleaned, the respirator requirements
in paragraph Id will apply. Clean the area approximately 20 feet
surrounding the furnaces, the furnace exterior and all equipment
within that area once per quarter. If no beryllium is processed in
the quarter, the area need not be cleaned provided it has been
cleaned since the last beryllium was processed.

(4) Brake components shall be kept covered when not being processed
prior to cleaning, and during any transportation prior to being
cleaned. Cleaned beryllium components may he handled freely
without any unusual precautions and need not be covered.

(5) All equipment (especially the vapor hone) must be maintained in
proper condition to prevent the spread of beryllium dust into the
working area.

(6) Keep assemblies wet during removal of the brake pad from the

carrier to prevent dust generation.

c. The operatinns in Bldg 507, Room 138, shall be accomplished as follows:

NOTE: Thi change/restroom in room 138 is only for use of personnel
actually working beryllium. It will not be used by an: other
personnel. It will not be used when the beryllium operation
is not active. The door will be kept locked and the keys
controlled.

(1) All doors shall be kept closed at all times except when being used.

(2) At no time will both the interior and exterior doors to the entry
port and the hallway be open at the same time.

(3) Beryllium materials shall not bc stored outside of Room 138 prior
to cleaning.

(4) Smoking or eating is not allowed anywhere in Room 138, including
the change room.

(5) Employees performing the disassembly and cleaning operation will
not wear street clothing under their personal protective equipment
(PPE). Undergarments will be provided.

(a) Change into clean PPE in the change room before entering the
receiving or disassembly and cleaning area.

(b) Do not wear contaminated PPE into the hallway or the change
room. When leaving the disassembly, cleaning or receiving
areas, remove all PPE except respirator at the entrance to the
hallway (the cross-hatched area shown on figure 1). Discard
FPE in a drum adjacent to the hallway door. Leave respirator
on until inside the change room.
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(c) When entering the change room to use the restroom facilities
remove PPE per paregraph lc(f)(b) above and wash hands,
forearms and face prior to such use. Damp wipe the respirator
on removal. Don clean PPE before re-entering the receiving or
cleaning and disassembly area.

(d) When entering the change rvom/hallway with the intent of
leaving room 138, remove PPE per paragraph Ic(5)(b) above.
Remove undergarments and shoes in the change room and store

separate from street clothes. Leave undergarments and safety
shoes in room 138. Shower and wash respirator before changing
into street clothes. Wash undergarments after each day's use.

Place respirator cartridges in a plastic bag and seal or tie
closed. Place in the drum referenced in lc(5) (b above the
next time the employee suits up to enter the facility.

(8) The change room and hallway will be cleaned at least twice per week
when the facility is in use.

(7) After removal from the foam lined cardboard cartons, beryllium
carriers shall be ke-)t in plastic bags until they are inside the
cleaning/disassembly area.

d. Protective equipment to include safety glasses, gloves, hair covering,

and coveralls shall be worn. A half mask facepiece respirator with high

efficiency filter cartridges shall be worn by employees working with

beryllium or during cleanup or maintenance operations in room 138

(disassembly/cleaning) and during removal of beryllium components from

the heat treat fi-rnaces. Cloth gloves maybe used except for chemical

cleaning in which case rubber gloves will be worn. Chemical goggles or
face shield shall be worn during all chem'cal cleaning operations in
Bldg 507, Rm 138. If chemical goggles or face shield will not fit over
the balf mask respirator, a full face respirator will be required. Al1
protective clothing and equipment used in beryllium operations shal)

remain in the work area where beryllium is being handled and shall be

properly stored in the same area. Disposable coveralls shall be changed

daily or more often if necessary.

JOTE: These protective equipment requirements apply 'o ANT person
entering the cleaning facility, Bldg 507, Room 138, unless
exempted by SGB.

e. All respi"ators and filters shall be approved in writing by SGC.

Approval shall include respirator make and 'art number, filter make and
part numbe, and NIOSE approval number. Workers shall complete

reu- rator training by SGPM, medical qualification by SGPO. and fit-
tes.,ng by SGD, all on an annual basis. The area supervisor must
maintain a respiratory protection operating instruction speific to the
beryllium room.

f. The rust stripper in the cleaning line in Bldg 507, Rm 138 is a
proprietary base and contains sodium hydroxide. It is corrosive,

irritating, and can cause burns if not handled safely. Use the safety

equipment provided.
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g. Safety eye wash and shower in Bldg 507, Rm 138, shall be easily
accersible. They shall be checked at least monthly for proper
operation. "ecord of these checks shall be maintained. (AFOSH STD
127-32)

h. No part shall be left in an active solution longer than the time
specified in the overhaul
TO (4B1-2-1063).

i. All w,Aecessary movable equipment should be removed from the heat treat
area.

J. Cool beryllium components to at least 2500 F before removal from the
oven. If such cooling cannot be. accomplished, cool components in area
away from drafts and include this area and the surrounding 20 feet in
the cleaning requirement of paragraph lb(3).

k. Clean up procedures:

(1) These procedures are to be used in the beryllium facility (Bldg
507, Rm 138), and the heat treating furnaces (Bldg 507).

(2) Use the safety equipment specified in paragraph ld.

(3) Regular cleanup is mandatory as specified in paragraph lb(3).

(4) DO NOT DRY SWEEP A BERYLLIUM CONTAI41NATED AREA. DO NOT USE A DRY
DUST RAG IN A BERYLLIUM CONTAMINATED i0EA.

(5) Use a vacuum that has a filtering system that includes a High
Efficiency Particulate Air (HEPA) filter to clean all areas where
dust may accumulate. In circumstances when a wet cleaning method
is appropriate, precautions must be taken to assure that beryllium
contaminated mists are not created, and that sludges do not dry and
recontaminate in the air. Until a HEPA filter vacuum can be
purchased, use a wet vacuum.

(8) All equipment and tools removed from Room 138, Building 507, must

be thoroughly rinsed with water before removal.

(7) Wash down water can be discharged to the industrial sewer.

(8) IT CANNOT BE OVER-EMOHASIZED T :T GOOD HOUSEKEEPING IS ONE OF TE
MOST IMPORTANT ASPECTS OF SAFE HANDLING -F BERYLLIUM.

2. DISPOSAL OF BERYLLIUM CONTAMINATED MATERIALS:

a. PROCESSING SOLUTIONS AND VAPOR ROlE MEDIA WILL NOT BE DUMPED DOWN ANY
DRAIN. This does not include rinse wvters which my be discharged to
the industrial sewer. Vapor hone supernata may be discharged to the
industrial sewer provided adequate settling basins are available tc
collect particulate matter.
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(1) The shop shall not dump processing solutions without prior approval
from the Chemical Laboratory Section (MAQC).

(2) MAQC shall provide the shop with the chemical name and a warning
that the solution contains beryllium. The information shall be
placed on the waste container.

b. Condemned beryllium carriers shall be disposed of as follows:

(1) Remove the brake pads from the carriers.

(2) Using the cleaning process in TO 4B1-2-1063, remove beryllium dust
end oxide from the metal surface.

(3) Clean, dust free, condemned carriers shall be held in 30 or 55
gallon drums. No other waste will be placed in these drums. When
full, the drums shall be securely fastened. Drums shall be tagged
with NSN, quantity and weight on each container. Drums shall be
sent to the Defense Reutilization and Marketing Office (DRMO).
Contact DEMO, extension 77422 prior to shipment.

c. The following materials which are contaminated with low concentrations
of beryllium will be turned in to the Hazardous Waste Control Facility,
Building 514, for disposal:

(1) Wet blasting grit: Residue from cleanup operations, and any wet
honing residues will be placed in 30-gallon DOT specification 17H
or SE drums separate from all other residues or materials.

(2) Respirator cartridges, rags, polyethylene liners, and protective
clothing used in Building 507, Room 138, and brake pads will be
placed in 30-gallon DOT specification 17E or 5B drums. These
materials may be mixed together.

(3) Use label or stencil with the words 'Nonhazardous Waste' in green.
The following information should be included in the contents
section of the label:

(a) Blait Media:

*Contains Water and Glass Beads.
Less than 0.1% Beryllitm"

(b) Brake Pads:

'Discarded Steel Brake Pads,
NSX 1630-00-150-8944, Misc. Wastes
Less than 0.1% Beryllium"

d. Wet vacuum the inside of all shipping cartons/boxes and wet wipe the
outside of all cardboard containers. Remove and discard all
polyethylene liners. Package and send cleaned containers to Aupply.
Stencil each pallet load with the notation: 'Wet vacuumed and wiped.1

I I I I II I I5



3. Refer any questions regarding this process order or the use and handling of
beryllium or beryllium contaminated waste to MAQV, extension 7081a, or
MANEP, extension 72558.

8
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II. INSTRUCTI@45

This instruction outlines the operation and operator maintenance requirements
for vapor degreasers in the Industrial Products and Landing Bear Division. It
is applicable to all degreasers in the division. The following list
identifies those currently in service:

RCC Bido Dereaser Number or Locatior
MANPR 505 CR-33

505 CR-72
505 CA-12
505 CA-25
505 AN-3 %
505 AN-25

MANPS 507 B-52 Disassembly
MANP6 507 Struts Disassembly

507 Resin impregnation
507 NDI

9 507 Struts assembly

MANPW 507 Welding

MANPC 1915 Hydraulic repair

MANPS 265 Honeycomb Bonding
265 Tubing Shop

MANPW 511 Flame Spray
MANPB 509
MANPC 1913

1. SAFETY:

a. DO NOT enter a degreaser without approval of MAN Safety. Normally
degreasers should not be entered by personnel. Should entry be required
to remove sludge following shutdown and draining, the tank will be
ventilated and those entering will use safety harness, lifeline,
supplied air breathing apparatus, and have an observer present. Both

Supersedes P.O. N22771, 22 January 1988
DISTRIBUTIONs , NPR, fAWS, MAoPW, HANPB, MANPS, MN Safety, S6B, SE8,

MAQC,, K4I, INEP, MAUi, MANPN, .MANPC, MAMQ , MADPM

IVIATO hard , P ONE NO0. AND OATO 15 APPI NATURE N, PHONE NO. AND PATIO

DNEY .CMTER, NAE~ 725358:
AMLC 561 e." ,,, U .



the person entering the tank and the observer will wear eye
protection, rubber gloves, jacket, pants and boots. The observer will

also have a supplied air respirator.

b. Do not smoke while operating or working near a degreaser.

c. Wear chemical goggles when using the degreaser. Do not wear contact
lenses. If solvent is splashed in the eyes, flood with water for at
least 15 minutes, lifting eyelids occasionally, and seek medical
attention at the Civilian Dispensary, Bldg 249 during day shift or the
base hospital during swing or graveyard shifts. Wash thoroughly if
body contact occurs. Launder contaminated clothing before reuse.

d. Do not allow direct draft, either from a fan, open door, or window, to

blow acroso the tank.

2. RESPONSIBILITIES: The shop foreman will:

a. The shop foreman will:

(1) Assure that a copy of this instruction is posted on or near each
degreaser, and assure compliance.

(2) Maintain a checklist'of operator maintenance items.

(3) Submit weekly samples of solvent from the degreasers in Bldgs
1913, 1915, and 509 to the laboratory for an acid check per
MIL-S-5002. MAQCC will sample the remaining degreasers.

(4) Instruct employees in running hoists to meet the 11 foot per
minute maximum requirement of paragraph 3.g. This applies to
those areas that have hclsts that exceed 11 feet per minute.

(5) Request additions of solvent to maintain the depth rs required in
paragraph 41.

(6) Request MADPI make additions of butylene oxide and accomplish
change-out of solvent only as required by MAQCC. The form
submitted by MAQ1CC as identified in P.O. N81041 will be
authorization for these requests. Sign the forms and return them
to MAQCC when the action is completed.

b. MAQC will:

(1) Analyze the solvent and request additions of butylene oxide or
solvent change-out in accordance with P.O. N81041.

(2) Request solvent change-out based on any solvent related problems
that cannot be resolved (such as excessive use of butylene oxide,
volatile oil contamination, degreaser clean out, lack of vapor,
or excessive boiling temperature).
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(2) Request solvent change-out based on any solvent related problems
that cannot be resolved (such as excessive use of butylene oxide,
volatile oil contamination, degreaser clean out, lack of vapor,
or excessive boiling temperature.

(3) Make request for addition of butylene oxide or solvent change-

out to the production foreman who will then contact MADPM.

c. MADP?' will:

(1) Accomplish maintenance on the degreasers.

(2) Notify MAQCC personnel, Building 505, extension 72505, when
solvent additions are made and how much.

(3) Obtain small quantities of butylene oxide from MAQVE when
requested to add butylene oxide to the degreasers. The butylene
oxide will be premeasured and mixed with 1, 1, 1 trichloroethane
in safety cans by MAQVE. The entire contents of the can will be
added to the degreaser.

(4) Return the safety can to MAQVE (Building 514) immediately after
making the addition.

d. MAQVE will:

(1) Procure and store the butylene oxide for additions to the
degreasers.

(2) Prepare a mixture of butylene oxide and 1, 1, 1 trichloroethane
in safety cans to be given to MADPM for addition to the
degreaser.

3. DEGREASER OPERATION:

a. Turn on condensing water. Check for proper flow.

b. Turn on heat supply. Steam pressure for 1,1,1-trichloroethane should
not exceed 5 psi. There are no steam heated perchloroethylene
degreasers.

(1) For the perchloroethylene vapor degreaser in building 507, turn
the refrigerated chiller on. Set the chiller thermostat (west
thermostat) to 0 degrees F and the defrost thermostat (east
thermostat) to 45 degrees F.

(2) If the chiller is not working as evidenced by the absence of a
layer of frost on the cooling coils during the refrigeration
cycle, shut the degreaser off until the chiller is operational.

c. Allow degreaser to reach operating temperature, evidenced by solvent
condensing on water coils (should never exceed one hour).
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d. Check temperature of solvent and record on the daily checklist. The
recommended temperature ranges are:

MINIMUM
SOLVENT (New Solvent) MAXIMUM

1,1,1-Trichloroethane 155 degrees F 165 degrees F
Perchloroethylene 239 degrees F 249 degrees F

The minimum temperatures may vary 1-2 degrees depending on barometric
pressure and solvent condition. Calibration of the temperature gage is
not practical nor is it necessary if solvent temperature records are kept.
The listed approximate minimum boiling point for new solvent is an
excellent indicator of gage condition.The temperature should gradually
climb from that starting point.Significant deviations from the initial
boiling temperature or large jumps in operating temperature indicate
possible gage problems.

e. Check condenser water discharge temperature. It must not exceed 110
degrees F.

f. Remove all paper, cardboard, fabric, or plastic wrapping material.
Place work in baskets or suspended from hooks so that solvent will
drain from recesses and pockets.

CAUTION: Work must be dry. Moisture causes solvent decomposition.

g. Start work through degreaser. The rate of entry and removal of work
must not exceed 11 feet per minute. This may require work to be
inched in and out of degreasers which have hoists with speeds greater
than 11 feet per minute. Upon removal, parts must remain in freeboard
zone until dry. -.

CAUTION: Entry too fast causes vapor to rise out of tank.
Removal too fast causes parts to be wet with solvent and
drags vapors out of the tank.

h. Work must remain in the vapor zone long enough to raise the
temperature of the work to that of the vapor. Too short a time in the
vapor results in poor cleaning and unnecessary loss of solvent.

i. Spraying:

Work must be sprayed within the vapor zone (below water coils) to
minimize vapor disturbance. Direct spray to prevent solvent from
escaping from the tank.

j. Size of Work Load:

Machines are designed with sufficient heat capacity to generate the
solvent vaor necessary to clean specified load-pounds per hour.
Vapor drop should not exceed 3 to 4 inches upon entry of work. Work
loads exceeding the design maximum result in vapor level fluctuations
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which cause poor cleaning and increase solvent consumption. Work
loads that result in excessive vapor drop should enter the vapor zone
slowly enough to keep it from dropping more than 4 inches. This may
require large or massive parts to be lowered stepwise, allowing time
for vapor recovery between steps.

k. Vapor degreasers.will.be kept covered when not in use.

1. To shut down a degreaser turn the heat supply off. After heat supply
has been turned off, the vapors have dropped well below the condenser
coils, and the condenser water temperature has dropped to
approximately 80 degrees F, turn the condenser water off. Make sure
the degreaser is covered.

4. DAILY OPERATOR MAINTENANCE:

a. Insure grate is in place.

b. Check solvent level to insure fluid is at least 2" above the heating
elements.

NOTE: If the level is low and the boiling temperature has not
reached the maximum listed in paragraph 3d, simply add fresh
solvent. The solvent need not be changed until the maximum
temperature is reached. The grate is about 4" above the
heating element. Solvent should be kept at or near the level
of the grate. DO NOT over-fill tank!

c. Check for leaks in the system. Both solvent and water should be
checked for leaks. Leaking cooling coils are evidenced by water
droplets on the coils or by water floating on the solvent in the
condensate trough. A very dense white fog in the vapor zone may be
evidence of excessive water contamination.

d. Check temperature gages and pressure gages for compliance with
paragraphs 3.b, d, and e.

e. Check spray lance and pump for proper operation. Solvent from spray
lance should be free of excessive color and sediment.

f. Check for flow of cooling water through condensing coils. Check
cooling coils for damage that may cause leakage or restrict water
flow.

g. Check vapor level. Vapor level should be in the lower half of the
condensing coil.

h. Insure condensate trough is not plugged. Condensate must flu. through
water separator and not be allowed to over-flow directly back into
degreaser.

i. Check for broken or inoperative gages.

J. Problems with any item above should be reported to your supervisor and
if necessary a trouble call masle.



5. MONTHLY OPERATOR mrwTENCE:

All vapor degreasers must be equipped with a freeboard thermostat. Most
of the steam heated degreasers also have a temperature sensor that
modulates the steam pressure. If so equipped, this sensor will be located
diagonally across the cooling coils. Check the operation of these units
as follows:

a. With the degreaser operating, shut off the cooling water.

b. Watch the vapors as they start to rise. If the degreaser is equipped
with the steam pressure modulator, the steam pressure will gradually
decrease as the vapors rise. The vapors should not override the
cooling coils. If the vapors do rise into the freeboard zone, the
+reeboard safety thermostat should shut the degreaser off. It should
then require manual restart when the vapors drop.

c. If either of these devices do not function as described, shut the
degreaser down and report the trouble. Do not use the degreaser until
it is repaired.

d. Make sure cooling water is turned back on when testing is complete.
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7. Warning. Gases used and produced for and during the carburizing process are
potentially deadly. Conduct the carburizing process only when adequate ventilation is
available. Do not breathe the atmosphere discharged by the gas generator of furnace.

TABLE 1

1020 * (Carburized at 1650'F)

----------------------------------------- -i-f-----Trotal Case Rc 50 Effectlve Carburi:~ng Diffusion

Depth (Inch) Case Depth (Inch) Time (Hours) Time (Min.)

.009 - .016 .007 - .013 1/2 25

.016 - .024 ,013 - .021 1 30

.024 .033 .021 - .028 2 35

.633 - .042 028 - .635 3 40

.024 - .048 .035 - 040 5

.048 - .052 .040 - .044 d5

.052 - .058 .044 - .048 6 80
,058 - .062 .048 - .052 7 I0
.082 - .067 .052 - .056 8 15

N *1020 Steel Quenched in Water From 1500'F

TABLE 2

4130 '* (Carburized at 16!0'F)

To al Case Rc 50 Effective Carburizing Diffusion
Depth (Inch) Case Depth (Inch) Time (Hours) Time (Min)

.009 - .012 .007 - .010 1/2 25

.012 - .018 .010 - 015 1 30

.618 - 025 .015 - .021 2 40

.025 - .031 021 - .026 3 50

.031 - .036 .026 - .030 4 65

.038 - .042 .030 - .035 75

.042 - .047 .035 - .039 6 90

.047 - .052 .035 - .043 7 110

.052 - .058 .043 - .047 8 130

** 4130 Steel Quenched in Water Frcm 1525'F

.4A
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N/A le SEE PARAGRAPH 2

- 10. NAME OF ASSIGNED PROJECT AND PROJECT MO.

11. INSTRUCTIONS

The purpose of this process order is to establish correlation between acceptable
tensile strengths and Rockwell hardness tests.

1. APPLICATION: When tensile specimens are not suple wih lt t eha

treated, a hardness test is necessary to determine if parts have been heat treated to
X-I minimum hardness. It is preferable that parts be heat treated with tensile specimens.

2. APPLICABLE DOCUMENTS:

a . MIL-H-6088, Heat Treatment of Aluminum Alloys

b. MIL-M-8857, Heat Treatment of Magnesium Alloy Castings

Z c. QQ-A-601. Aluminum Alloy Sand Castings

d. QQ-M-50, Magnesium Alloy Sand Castings

3. PROCEDURE: When heat treatment is accomplished and no tensile specimens ar'
included, hardness tests must be performed on the finished parts. Table 1 lis
minimum acceptable hardness values for wrought aluminum alloys and 356 cast
aluminum. Table 2 lists minimum acceptable hardness values for AZ83 and AZ91
magnesium castings.

-. 
.;At

_9_4_- a. Parts made from natural aging aluminum alloys (2014, 2024, etc.), or a sample
piece from the part, must be held in the shop for a minimum of 24 hours after heat

treatment before hardness tests are performed.Ib. There is no reliable hardness test for clad materials. It is, therefore,
mandatory to submit unclad specimens of the same material as that to be heat
treated. These specimens can then be tested to determine if minimum tensile strength
has been achieved.

C. Care must be taken when hardness tests are performed on thin sections not to
use the 1/16' ball. At no time should the hardness indication show through on the
opposite side of the test piece.

-:32%i Supersedes PO N71791, 22 May 1988
OPR: MANE

-DISTRIBUTION: MAQCM-5, MANPS-:8, MAQN-2, MANPW-5, MANEP-5, MAQST-l

LINII~TN(SGNA LR. CRON. PH4ONE NO. AND CATE) I.AP AU '
Stanley B.d rrw Ch, MA=C/7 2874 AI~~F-t 5S

.......................................................
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t d. Parts which fail to achieve minimum hardness Values may be reheated according
to specified limitations. A scond failure would indicate improper heat treatment or
misidentification of material. Hardness variations equal to no mort than minus one
point Rockwell hardness from the minimum is acceptable. Parts which fail to meet
miniumum hardness tolerances as specified herein are not acceptable.

TABLE 1

APPROXIMATE ROCKWELL HARDNESS OF WROUGHT ALUMINUM ALLOYS

Material, Form, Thickness Minimum U.T.S Hardness
and Temper (inches) (lbs/sq in) RB Min Re Min

Rolled, drawn or cold finished bar, rod, and shapes.
2014-0 Up to 8.0 35,000 Max --- 74.5 Max
2014-T4 Up to 8.0 55,000 64.0 98.0
2014-T6 Up to 8.0 65,000 75.5 101.0

Extruded bar, rod, and shapes.
2014-0 All 30,000 Max --- 88.0
2014-T4 All 50,000 56.0 91.5
2014-T8 Up to .499 80,000 67.0 98.0

.500 to .749 64,000 74.5 100.5
w .750 & over 68,000 78.5 1'^.5

Die Forgings
2014-T4 Up to 4.0 55,000 64.0 98.0
2014-T6 Up to 4.0 64,000 74.5 100.5

Sheet and Plate
2014-T4 .020 to .039 55,000 64.0 q8.O

.040 to .249 57,000 67.0 7.0
2014-T8 .020 to .'039 63,000 73.5 99.7

.040 to .249 84,000 74.5 100.5

Rolled, drawn, or cold finished bar, rod, and shapes
2017-0 Up to 8.0 35,000 --- 74.5 Max
2017-T4 Up to 8.0 55,000 84.0 96.0

Rolled, drawn, or cold finished bar, and shapes

2024.0 Up to 8.0 35,000 --- 74.5 Max
2024-T4 Up to 8.5 62,000 89.0 99.0
2024-Te Up to 8.5 82,000 89.0 99.0
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ate and Sheet
1979-9 .040 to .249 40,000 32.0 Max 81.0 Max
7079-T6 .040'to .249 72,000 81.5 104.0
7079-T8 and T851 .250 to 2.50 73,000 82.0 104.5

2.501 to 3.00 71,000 81.0 103.5
3.01 to 4.00 70,000 80.5 103.5
4.01 to 5.00 88,000 78.5 102.5
5.01 to 5.50 67,000 77.5 102.0
5.501 to 6.00 66.000 78.5 101.5

Die Forging
7079-T6 Up to 6.0 70,000 80.0 103.5

Extruded bar, rod, and shapes
7178-0 All 40,000 Max 32.0 Max 81.0 Max
7178-T8 0 to .249 85,000 90.5 108.0

.250 to 1.49 88,000 92.0 109.0
1.50 to 2.99 88,000 91.0 I08.5

Plate and Sheet
7178-0 All 40,000 Max 32,0 Max 81.0 Max
7178-T6 .015 to .044 83,000 89.0 107.5

.045 to 1.500 84,000 90.0 108.0
1.501 to 2.00 80,000 87.0 107.0
.7178-T651 250 to 1.500 84,000 90.0 108.0

1.501 to 2.00 80,000 87.0 107.0
,'178-T76 .045 to .249 75,000 84.0 105.0
7178-T7651 .250 to .499 74,000 • 83.0 104.5

358 Castings
358-T4 All 2j,000 --- 71.0
358-T5 All 23,000 --- 88.0
358-T8 All 30,000 --- 79.0

I I I i II III I H I I I I I I I I I1 I II
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TABLE 2

APPROXIMATE ROCKWELL HARDNESS OF CAST MAGNESSIUM ALLOYS

Material and Temper Minimum U.T.S (lbs/sq in) RE Min Hardness

AZ63A-T4 34,000 78.0
AZ63A-TS 34,000 78.0

AZ9lC-T4 34,000 81.0
AZ9lC-T6 34,000 81.0

I N I i lnII l I H l NI II NII I I I ] I llI l
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TABLE 3

70

60

20

10
0.30 0.40 e-50 0.60 0.70 0.80 0.go 1.00 1.10

?7ERCTNT CA.RBOHI IN STEIL

TABLE4

COLUMNhQ A COLUMN1 B COLUN C
QUENCHING TEMPERATURE QUENCHING TEMPERATURE

STEEL FOR CORE REFINEMENT FOR CASE

1020 1575 - 1650175-12

4130 1550 - 1625 1425 - 1475
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H - %

CO - 20%
N - 39%
Hydrocarbons - 1%

Generator dew point temperature is to be maintained between + 45'F.

5. PROCEDJ E:

a. Cleaning: All parts to be carburized shall be thoroughly cleaned of oils,
wax, dirt. etc. Scale sh.il be removed because it inhibits absorption of carbon.

b. Carburizing: Most parts to be carburized can be charged at the carburizing
temperature and allowed to soak one hour per inch of thickness in the endothermic
atmosphere. Alter the parts have soaked out, 8-10% natural gas should be added to the
furnace. This initiates the carburi:ng cycle. If soot appears on the parts, the
natural gas would be decreased. Parts should be -arburized according to TABLE one or
two. Ten percent natural gas at 1650'F will result in a suitable carburizing
atmosphere.

c. Diffusion: During diffusion, the natural gas should be cut back to yield a
dew point that will give the desired carbon content at the surface. A surface carbon
content of .8 to .9 will minimize retained austenite in the microstructure. Time of
diffusion should be in accordance with Table one or two. Table three is the
qculildrum relatonship between dew .oint and percent carbon at various carbur:zing ®

temperatures. For example a 15 'F, a dew Dont of , 25'- will yield a .9 carbon
content at the surface of the part being carbur:zed.

d. Quenching: Both 1020 and 411. steels can be quenched in water. If high core
strengths are desired, the temperature should be dropped to just above the critical at
the beginning of the diffusion cycle (1475'F-1500'F for 1020 and 1500'F-1525'F for
4130). The parts should be quenched from these temperatures at the end of the
diffusion cycle. If a softer core is desired, the quenching temperature, the dew
point temperature during diffuston must be maintained to yield the desired carbon
content at the surface (see Table 3). Oil quenching shall be used on parts with thin
sections which may crack or distort when quenched in water.

NOTM: The core treatment (Column B) refines the grain of the core while the case
treatment refines the grain of the case and hardens it. If high core strength is
desired, the treatment in Column C should be omitted.

1. Tempering: All carburized parts should be double tempered at 400'F to remove
quenching strains and eliminate retained austenite.

6. CASE DEPTH DETEEMINATIOV: Persons desiring parts to be carburized must submit a
sample specimen of the same materiel as the parts to be carburized. This sample W4.1l
be carburized with the parts and subsequently cross sectioncd and examine to
determine depth of case. Parts to be carburized should be requested to be cased to
either an effective case depth or an overall case demth. For example: *Case harden
to RC 50 effective case of .041 inch' or case harden to overall depth of .900 inch'.
Core hardness may also be specified if applicable.
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FOUNDRY PROCEDU.E FOR SAND CASTINGS N72131
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7. PART NO AND APSC NO. 8. REFERENCED PUBLICATIONS 3. OATE RESCINDED

N/A I SEE PARAGRAPH 2
10. NAME OF ASSIGNED PROJECT AND PROJECT NO.

N/A
II. INSTRUCTIONS

This process order establishes operation standards for Class I and Class II aircraft
castings and minumum requirements for the porduction of aluminum, magnesium, and
copper alloy castings in the Foundry Unit (MANPWW) of the Industrial Products and
Landing Gear Divison (MAN).

1., DEFINITIONS:

a. Melt - One furnace charge o' crucible of metal alloy.

b. Production Melt - Melt contaning only previously analyzed ingots from with
castings are poured.

c. Reclaiming Melt - Melt containing gates, risers, and other reclaimed scrap.

d. Virgin Ingot - Ingot which is purchased and will meet the chemical
composition of the designated alloy.

e. Remelt Ingot - Ingot poured in the foundry from melting gates, risers, and

scrap.,

2. GENERAL REQUIREMENTS:

a. All metal will be stored according to alloy designation. All metal will be
properly identified by alloy number. Metals of doubtful composition will not be
used until the composition is determined by the Metallurgical, and Nondistructive
Test Laboratory, (MAQCM).

b. All work in the foundry will be identified by work order numbers.

c. Peridofc checks will be made on the molding sand and core sand mixture by
MANWW.

d. Applicable specifications include the following:

(1) QQ-A-801 (Amend 3) Aluminum Alloy Sand Casting.

Supersedes PO N72131, 10 July l86
OPR: MANE
DISTRIBUTION: MAQCM-5; MaNEL-l: MANPS-8; MANPR-5; MANPW-5; MANQNS-3; MANEP-5;
MAQST-1

,, I ITIATQpESIGNATURI ORON. PHONE NO. AND DATE) 13. A NE, ot N, PHONE NO. AND 0AT13

STANLEY . OXBORROW Ch. MAOCM/728.74
FORMAFLC JAN 64 561 A.tC-.WAFF. 1 6M
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(2) MIL-C-6921 Castings, Classification and inspections of (for

Aeronautical Applications).

(3) Federal Test Method Standard 151.

3. MELTING AND POURING PRACTICE:

a. Equipment.

(1) Furnace. A stationary or tilting pot type furnace will be used

to melt metals for casting purposes. The furnace will be electric or gas

fired dnd the metals for casting purposes. The furnace will be electric or

gas fired and the crucible will be covered whenever practical so that a

minimum amount of combustion gases will come in contact wita the molten

matnesium or aluminum used for aircraft parts. It is not necessary for the

copper alloys to be sealed off from the combustion chamber. Care should be

taken to eliminate gas absorption in all molten metal.

(2) Temperature control. Accurate pyrometric controls and/or ladle

pyrometers will be provided for the melting furnaces in order to maintain the

molten metal at a desired temperature. Thermocouples used in the melting pots

will be enclosed in a cast iron tube. A Fast-acting, accurate ladle pyrometer

can be used for checking the temperature of the metal in the pouring ladle.

The thermocouples and pyrometers will be checked at regular intervals by the

Precision Measurement Metrology Section (MAKSV) in accordance with applicable

military specifications. Reference MAOI 88-148, Appl, paragraph 6.

(3) Crucibles. The crucibles will be.. the standard silicon carbide,

steel or cast iron type. When in use, the cast iron and steel crucibles wyll

be scraped and cleaned after each melt. The cast will be sprayed with a

suitable crucible coating compound, such as Terra Paint *55M or equivalent.

(4) Tools and other equipment. All ladles, gas fluxing tubes.

skimmers, thermocouple shields, etc., which come in contact with the molten

metal will be cleaned and sprayed periodically with a suitable crucible

coating compound such as Terra Paint #55M or equivalent. Pouring ladles will

be used for one alloy only until they are cleaned and sprayed.

(5) Patterns: Each pattern will be tagged with the following

information:

(a) Part number

(b) Name

(c) X-Ray and foundry control (when requirad).

b. Melting:

(1) Charges: All metal charges in furnace will be clean,, dry,.and

H the chemical composition known. All melts in the same work order will contain

the same proportion of virgin ingot and reclaimed ingot. Metal charged to a
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pot must be preheated first.

(2) Melts: Melts which are held in the molten condition for over one
hour or vhich reach a temperature of 300'F above the pouring temperature will
be poured off into ingots. Such ingots will be classified as reclaiming melts
and must be analyzed by MAQCM prior to pouring into aircraft castings.
Addition of alloying elements will be done under the direction of MAQCM.

(3) Thermocouples: When the entire charge is molten, a thermocouple
or pyrometer will be inserted into the molten bath. The temperature of the
molten metal will be checked at intervals so tUat the maximum temperature is
not exceeded.

c. Pouring:

(1) Preparation for Pouring:

(a) Temperature: Just prior to pouring the metal into the mold,
the temperature will agree with the predetermined pouring emperature.,

(b) Fluxing: The proper fluxing will be completed shortly
before pouring.

(c) Ladles: All ladles will be preheated before being filled
with hot metal or dipped into the molten alloy.

(2) Dipping: The edge of the ladle opposite the pouring lip will be
I

immersed first into the molten metal bath, and the ladle turned in a semi-
circular motion, thus virtually cutting the ladle full of metal from the
crucible without agitating the molten metal unnecessarily. Pouring metal into
the ladles from a tilting furnace is also permissible.

(3) Pouring MOlds: Several molds may be poured from one ladle of
metal. The molten metal temperature in the ladle will agree with the pre-
determined pouring temperature. Ladles used for aircraft casting must be
large enough so that all the mold will be poured with one continuous stream of
metal.

4. INSPECTION-PROCEDURES:

a. Casting Identification: All aircraft castings will be identified by
the part number on the casting in the form of.raised letters and numbers when
this is practical; otherwise, they will be tagged for identification. These
numbers will be located sc as to remain on the casting after machining.
Groups of the same castings will be identified by work order number.

b. INSPECTION METHODS:

(lY Hot inspection: All castings will be visually inspected
immediately aftei shake out for misruns, cold shuts, shrinkage, cracks, blows,
drop, and other defects.

..,

u m v = m 4
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(2) Chemical analysis of metal for all missile and aircraft parts. A
sample will be taken from each separate lot of ingots for chemical analysis.
Chemical analysis will be made by MAQCC.

(3) Fluorescent penetrant: All castings in class IA and IB low
stress and high stress and class UA high stress and low stress will be
inspected by the fluorescent penetrant technique by MANPW for defects in
accordance with MIL-C-6021.

(4) Radiography: Castings will be inspected by X-rays as outlined in
MIL-C-6021. Radiography standards will be determined by inspection and the X-
ray Laboratory in MAQCM.

5. SAFETY PROCEDURES:

a. The supervisor will ensure:

(1) The sequence and method of handling matirials to eliminate
unnecessary handling is planned in advance of any pouring operations.

(2) Protective clothing/equipment required while working with molten
metal is readily available and used. Such items will consist of high-top
safety shoes with built-in instep (metatarsal) protection (if such foot wear
is not availatle, slip-on type metal instep guards will be provided), thigh-
length aluminized leggings that strap underneath the shoes, 40 inch aluminized
coat Aor body protection, hand pads, leather mitts or gloves preferably
studded with steel (unless hot metal is to be handled) , for protection against
heat, hand and arm protectors will be of the heat resistant cloth or wool
(leather can be used too, but will not stand a temperature over 150 F).
aprons, safety glasses or safety goggles, safety shield, and cloth welder's
cap, or heat resistant clothing.

(3) Personnel are properly fitted with the required respirator by
SGB, and trained in its use, and storage. A proper respirator facility will
be designated for use by employees.

(4) During pouring of manganese bronze, each person present wears a
respirator as required by SGB. , -

(5) Signs are posted at each entrance to prevent visitors from
entering the area during operations.

(8) The ventilation system is functioning for pouring operations.

(7) Employees are thoroughly trained to be aware:

(a) For fire prevention, the floor within 10 feet of the pouring
area shall be frei-f water or" dampness, all combustible material such as oil,
grease, paper, excess wood, electric cords, and.any other material that could
be explosive or combustible on contact with molten metal.

M(b The foundry floor will be cleaned frequently and kept in good
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condition, worn spots, holes, or other defects will be reported for immediate
repairs.

(c) Clear aisle ways must be maintained to all exits.

(d) To prevent spattering or explosion of the molten metal within
the furnace and/or ladle, all metal deoxidizers, tools, and pyrometers must be
preheated and thoroughly dried before being placed in contract with molten
metal. ?ouring mold sands must also be kept dry.

(8) Only operators who are properly trained to pour molten metal are
allowed to ladle hot casting materials. The number of workers in the pouring
area during a pour shall not exceed the maximum number of workers required for
the pouring operation.

(9) The use of compressed air to blow sand or dust off clothing, new
castings, and patterns in the removal of parting compounds and other light
materials is prohibited. Vacuum methods shall be used for cleaning molds.

(10) Loads suspended from cranes or other means are not carried over
the heads of workers.

(11) Casting personnel will keep orderly storage piles and bins in
accordance with approved regulations.

(12) Procedures for safe-guarding mechanical devices and inspection
are developed, implemented, and followed.

(13) Employees are instructed in the sate casting operations to
include ,anual and mechanical handling of equipment and materials used, and
hazards involved.

b. Employees must understand that they are responsible for their own
safety, for the nafety of those around them, and their equipment.

/

(
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MIL-MT-00 (UAlP)

FO3E 3

11dI. This military Standard Is approved for use by 00-ALC
- (code ), Departmnt of the Air FoPer , and is available top use
- by all Departmnts &ad Aeies ot the Dopartment ot Doen@*.

I. Beneficial eomnts (rocommendatilanso additions,
deletions) and any peptInent data Ubish shy be oo u* in
improving thia doouman should be addreased to: O0-ALC/ DA.
Bill £13 UT 04400-9500 by using the @elt-addresed
Itandardietion Document Improvement Proposal (DD Form 1420)
appearing at the end of this document or by letter.
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MIL-6TD-8OSC (USAF)

1. SCore

1.1 &&M This standard covers the materials.
procedures. and equipment for flaw spraying of parts.

1.2 LIERM. plamea spraying Is defined as the process of
malting materials io a heating son* and propelling thom In the
molten state onto a part to form a coating. Mhi process can
be applied to build up worn areas on parts, for abrasion
resistance andlor corrosion protection. It io not Intended to
rebuild damage by nicks. gouges. etc.. without building an
entire area.

1.3 Tyson. The four types of flame spraying covered In
this standard are as follows:

ITlo I ire system:
spraying materials In a wire form using
Oxygen-Acetylene/nydrogen/Propan. etc.

IZELI 11 powder:
Therm process. spraying powder using
Oxygen, Acetylene or Hydrogen.

is Tpe IIJL powder:
Plasm process for spraying materials In
a powder form utilizing a non-transfer-
able electric arc with Nitrogen. Argon
or lelium with or without Nydrogen as the
secondary gas.

ITo* IT wire Arc Spraying process
Arc spraying system, simultaneously and
continuously feeds two metaliming wires
at a uniform rate of speed through
electrically charged contact blocks.

2. APPLICABLE DOCUUNTs

1.3 I Gernmient Documents.

2.1.1 Soecifications. Standards. and Mandbooks. The
following speoifications, standards, and handbooks form a part
of this document to the extent specified herein, Unless
otherwise specified, the Issues of these docusenate are those
lifted is the Issue of the Department of Defense Index of
specifications ad Itandards (303335) and supplemient thereto,
sited in the solicitation (see 6.2).
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SPECIFICATIONS

3-A-OS Acetylene. Technical. Dissolved
In-N-800 iydreen
23-0-192 Oxygo. Technical. Gas and Liquid

STANDARDI
MIL ITART

MIL-STD-808 Grinding of Chrome Plated steel and Steel
Parts Beat Treated to 180.000 Pi or over.

Unless otherwise indicated, copies of federal and military
specifications. standards, end handbooks are available from the
Naval Publications and Form Center, (ATTN: SPODE). 5401 Tabor
Avenue. Philadelphia PA ll2O-5099.

3. DEFINITIONS (Not Applicable)

4. GENIEAL RIQUIRM TS

4.1 Mhterials and gbuipment.

4.1.1 WiPe/Flame Sprav Syste n. The wire system shell
Include either a compress Air Powder Gun or an oloctronlcally
oontrolled Sun. Necessary air filtering shaell be capable of
delivering oil free and moisture free air. Gas and Oxygon
regulators aball be two stage regulators. Fuel gas flow motors
and regulators met be equipped with flash back valves. Air
pressure regulators shall be an OSfA approved type. loves.
wire control ad stralgbtening units shall complete the system.

4.1.1 Taime lirv systew-Pooer. The powder spray
system shall include a spray gun that is capable of delivering
flow rate. Regulators sball be of the two stase type. Fuel
gas regulators and flow meters must be equipped with flash back
valves. Air regulateor shall be 05IN approved, losso and
optional equipment shall complete the sates.

4.1.3 Plasm Soer Sosem-Powdei. The plasm system
shall Include a plasm spray gun capable of operating *a
Nitrogen, Argon or illiu primary gases with op without lydrogen
Ad the a4oond•FY g&M. The Oun May be oitbe a hand hold or
mebioe* ted tmuspt.

a. The plasm gun sball be capable of appaying
eoatings of powdered materials that have boo

II
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heated %q a plastic OF melteo set* by a highly
icaisod Sao stroom passing through a
neo-transtorabl aelectric are capable of oaching
toepraturs at 39.0000V or bighOp and preducing
coatings with bead strength# ot 4,000 tO 12.000
FBI Or bishop.

b. The power supply uit shall not be l** than 40
(KV) capacity at 10s duty @ycle.

o. The poder feooder unit shall be capable of
supplying a amot ored and Constant flow of powdered
material to the sun.

d. t ninelon equipment capable of sprying at a 0
angle to shall boles my be incorporated as a
omoonent part.

O. catrol unit, beat exchange?, approved gauses.
flow motors, hoses, power cables, and cooling
devise #hall cooplota the system.

4.1.4 VIPelo/A Uarg; Iyotem. The arc spray system ;ball
consist of a sun capable of simultaneously fooding two wires at
a controlled Pat* of speed. and deliveping a fine atomized
spray on a prepared surface. ,o sun shall he Capable of
producing coatings with a bohd strength of not loss than 4,tV0
FI.

a. The sun shall be band hold or Makine mountod and
be capable of controlling wire feed rate. The sun
shall also be Capable of operating olely on
Comrossed air n/or electrical Current.

b. the power supply unit shall be capable of
delivering &oeras* and voltage at l0 duty
cycle.

c. The control unit shall ha ooatible with
automatic traverse equipment, and Include air.
asprae and voltage controls and mntters.

d. U i* ont'ol units shall include wire
straighteners.

o. asse, lines an cables will Goopiso the balance
el the systom.

4.1.3 Abrasive astian 3uant. Abrasive blasting
equipment to required So Fughon areas to ho flame sprayed.

3S a-i
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Parts should be previously aleaned. Particular cars should be
takes to keep abrasive gilt fte eonmtainatlng suounding soia.
Wasting equipant should be usod solely for preparing parts foriflae~ spray. Manfacturoros rooomndod procedure* should be

followed.

4.1.0 Flae 8opaV iue. Only wires speifically

manuftetured fr flam. #pray shall be used otherwise specifled
by the responsible enginooring authority. Tbo chemical
composition of the material to be wod shall be dpeciftd in
the contrect or puohaso oder for the matorIals. go*
nanufacturopei handbook and current technical bulletins.

4.1.7 flane Borer Poodew5. Powders used for fisme
spraying shall be designed speoiftially top flame spraying and
the powder supplier shall so specify and coptify that:

a. The material has boon Inspected fop sime and tbat
the szo io In accordance with the else ran$*
spelled out In the purchase opdor.

b. All material mets the oemical composition
roqulroments o specifled In the purobas order.

a. The material bas boon spray tested with
Oxygon-acetylone, Oxygon-Iydrogon combustion
flame. and plasm flame spray equlpment, whichever
is applicable. Insure that coatings caui be
produced tbat are smooth. uniform. and free fom
@racks and voids, with Pquired bond strength.

d. Material meet requirements of ongineping and
industry standards.

4.1.0 Gama. The following gases shall be used In flao

spray lng:

ss Specification Typo

Omygeo 33-0-21 Comniesel

Letorlene 35-A-106 Commrcial
Pepeie ...... ommenroial
Wdredom 5-3-61O 0omio lal

4.1.0.1 -ses for Plasmm blraJa Sl. Gases for %he

plasm flam i spraylng presses shall be as follet
O 

-
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leo specifications

. . . . . . Pro-twilled 9*. %

F Eligm**~id

Mx-Oe h Con teonth t.in%Ma-ft"olat -10 ?"reoboits M
(-#so Celiu (M))

nitrpogen . .. . .. pro-pulitio
ippep contentli on .2on aolI1ax-Dospolat-74oF (-O000)

Ars lon . .. .. . .. Nish ?lwP ip

4.2 ha trnt. Fla sprayed osJtseha bo nd

otrponltho ranging from 3.900 t~o a maximum 12,0OO P81. Coatings
should only be used uero the bond stronltb of %bho seating Is
a pprod for a specific applicatilon by onsifnooping authority.

4.3 Coating at, oial. The ooating meteial must be
specitied by the responsible authoity. Abalupgloal
labeatory tooting my be oquiued where doomed neoeseary.

4.4 Sowaving Paramter. ALi, LMI Sam, primay and
eooondapy preaasoua and flow setting@ for the spraying of eoc
mterial shaell be In aooovdanoe with those recoonnded by the
equipment monufaotureps instpuation manuals for aoch process.. um to work distane shall be established from the instruction
manuals or bulletins, or by tooting and analysis.

4.5 Coolin& eMil* uraying. Part and coating
temperatures nust be oontpollod to prevent warp&$* of the
substrate and failure of the coating. The maximum substrate
teperture Is:

3950F (l7.60C) for tool

2290F (10?.200) for Aluminum

the tm at this temperature La not to exoeed one hour.

4.0 jelo"ted Aeas. It seleoted areo are to be flao
sprayed, the surrounding areas ut be mas ed with available
tapes or mwasing compounds. Koyweys and oil holes my be
makod with @wbon plug or polished metal Inets or siloono
ruber.

4.? Cetina TAMaknoaa. Som coatings have thickness
limitation.. Coating thihokao shall be pooified by
applicable doeumostos it thicbkness i not spocilfed then the
fIsh masohi coating shall no$ eoed 0.030 inoh.

a. A minimum of 0.010 inch over final dimension
aball be allowed top grinding. Follow
mnutaetuowo' roomenndations.

0640
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b. for coosion proteeion. a manlnnm eatisg0
thickess of 0.003 to 0.00 &sob is requie4.

M 69. KAIL3 MostinaF i s1 rarb -h'o sicendi
9. All21=

e. All part s was be achined and aloes" It l

requied prior to f|g *prey.

b. Sigh tonsile steel and high strength Aluminum
parts ibh have been po-Mobhnod nst be stess
relievod by shot peening areas to be flams
sprayed.

a. Areas to be LLt apeod which have bes plated
shall have tho.e I isho1 romovod from area to be
sprayed by eitho obolcal or amooaloal Mas.
Bleastin to not an aceoptablo method of Preoval.

.1.1 VapoP DoFtreasini. All parts shall be vapor
dogososed prior to swface preparation unless otherwise
speol efid by 0eSise9oMS.

9.1.: OL11j. lkak all aroes not to he abrasive blastedonr oated.

9.1.3 AbraieJ ig. Abrasive blast areas to be coated
for the removal of oxidation, following manufacturer's
Fooomondod procedure and bulletins, unless otherwiso spocifled
by nSisering.

6.1.4 ulPgoi. Preheat boero spraying to removo allmisturo and provide expansion. NAnufactuor's bulletin should
be followed regarding substrates and matorial to be aplayod.
oupoaturo control my be accomplished using tomp stick or

.1.0 %. $pray the area to b coated using the
|M to work distance reoonmndod by the equipment
moufaoturor's fop the material being sprayed. Who direction
of eh motal spray should be as close to *0 as possible with
tbe surface being ooatod and never loss %ban 450. Tho coatingshall be allied in multiple pages. Complote area ooverage
mest be mado with each pass before the next pass to started.
spraying will continue until the coating thickness plus
finishing alloanse have boon completed.

6.1.0 Risey nklil. lONeVo masking material.

0-41 0 A-10
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.1.7 sealing Iraend Coatinas. All flaw sprayed parts
should be sealed unless Intended " a bearing @urge* or "
othepwise specified by ongiseering. Onl quality comuecial
@colors shall be used. The typ of soolor used depends *n the
typo of onviponment parts will be subJected to.

0.1.4 Finihac MhalinS and Orindinft. ROee the
oveoppsV and flash spp material buildup to provont Sacks
from extending into min coating Imediately aftop spraying.
Finish maehine or grind In acopdancoe with MIL-BTD-000 and/op
updated mufatupople bulletins to the dimension specifled op
as show on the blueprint.

1.2 Quality control.

.3.1 hkmnsdi. The sprayed oating shall present a
uniform appearance with a fine-to-medium granules finish.
Supface dofeots of the coating shall be limited to shall
nodules not to exceed 0.045 in diameter and dhall not exceed
0.06 in above the surrounding sprayed surface. the following
shall be cause fop rejection:

a. Blisters
b. Cpacks
e. Chips or loosely adhering particle@
d. Oil or other Internal contaminants that blood out

through the finished coating.
o. Pts that expose the underooating or base metal.
1. Chips, cracks or tears of the coating after final

meabning.

5.2.2 UsPing. The mat roliablo toot for say
l a ayed coating Is satisfactory performance in service
and/or simulated service testing. Whonever service tOstian
cannot be performed, the following tests shall be used as
methods of controlling the quality of the L coatings.

9.2.2.1 1est for Bond Tenille Itronath. From the same
material a the production Item was mado. make the two
specimens show in figure 1. Drill and tap on one end of each
speslmn approximately 1.2 Inch deep and tbroad 3.6 inch.
either 10 op 24 threads pop inc. The tapped bole mst be
centerod., and parallel with the specimen axis; flat-faod ends
must be surface ground perpendicular to the aso. Bleat the
flat toee and evenly apply 0.10 inch or mee of the oating
material to one specimen (see figure 1). After surface
gpladln or bhnd sanding the csated specimen flat within two
ails, @ement the seasted spoolmn to the plain specimen with
epoxy adhesive and over -oure. Assemble the threaded pull podsOnd pull the spolmena sppart on an accurate tension testoe
bo alnium strongth standard shall be established by the

applicable ongineeping department fop each application.

04487n5i4ll I it !nl l lllI,'al
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MIL-SYD-SOOC (USAF)

9.2.2.2 RhjdngaaJToot. Yb. hardness toot to performed enVI a Rockwell hardess teuter using the A. D. or 9 scale@. Yb.
prepared toot samplos (2* x 3' x .005') must have the followingF *Inamm cating tikes

A $c&le - 0.030
a scale - 0.060 inch
D scale - *.045 Lnch

Coatings should have at least 100 micro-inch f inish when
using the BochwUll A. 3o or h Goals. Mardness values of the
coating matorial #hall be specif Led by the applicable
engineerine department.

l.2.2.3 Notollogropbic Examination. Representative toot
panels approximately 3 x 2 x 0.050 Inches shall be coated on
*nosiude to the same thickness an the production Item.
Metaliographi examination of the coating #hall show the
constituente to be uniformly dietibuted and free from cracks.
mossive porosity, Included material and excess oxides. The
*oating-ubtrte Interface shall also be free from
contamination. Frequency of this toot shall be determined by
the ap.,llcabl* engineering department. Porosity and oxide
*ltimits shall also be specifLed by the applicable enginoring
dopartment.

.2.3 Cgertiication of Operators. Each operator mot be
trained and certified. A hardness test along with a bond
pength teoxt to required In accordance with local directiveo

prior to being permitted to spray production parts.

1.2.4 e ealification of Oerator. Opbrator performing
worh nder this utandard shall be certifiod as qualified
epattoru by the Quality Control department. Certification
shall be conferred on trained operators who sucessfully
Jenstrate a huowledge of the process and their ability to

produce satisfactory coating. per this standard.

. NOTESl (let Applicable)

turtedian: Preparing Activity:
Air oee - te Air pore -T o

Project se. WFP*1408
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS OGDEN AIR LOGISTICS CENTER (AFLC)

HILL AIR FORCE BASE,. UTAH 84056

S.. " -, *T .AU 21986
ATTN OF' MAW

suswcl: FY89 Approved Resource Control Center (RCC) Rates

To MAB MAX MA)N MAQ MAR .MAS .

1. The attached list o FY89 RCC rates has been approved by
Headquarters AFLC/MAJ and will be used in the GOO4L 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.

fL Z~ONU~fOI Atch
DV) Cl, Sou: M FY89 RCC"Rates

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 $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
MBPAC 1 $18.97 $12.88 $8.32 $40.17 $11.79 $51.96
MBPAE 1 $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 1 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 $8.00 $39.81 $1.33 $41.14
MBPMA $0.00 $5.07 $5.29 $10.36 $5.31. $15.67
MEPMB $0.00 $8.28 $8.32 $16.60 $5.92 $22.52
MBPMC $0.00 $22.97 $9.94 $32.91 $0.00 $32.91
MBPSA $17.43 $10.48 $7.86 $35.77 $0.00 $35.77

MBPSB 1 $16.64 $11.16 $8.14 $35.94 $0.00 $35.94
MBPSC $18.47 $10.70 $8.14 $37.31 $0.00 $37.31
MBPSD $19.97 $14.60 $7.86 $42.43 $0.00 $42.43

MBPSE $18.18 $18.00 $7.93 $44.11 $0.00 $44.11
MBPSK $17.16 $10.64 $7.93 $35.73 $0.00 $35.73
MBPSM i $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 1 $20.65 $9.65 $8.24 $38.54 $3.63 $42.17

MKLDD 1 $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 1 $18.90 $15.18 $8.24 $42.32 $8.25 $50.57.

MKLGG 2 $20.49 $26.70 $8.24 $55.43 $0.00. $55.43

MKPAA $19.20 $20.23 $8.23 $47.71 $2.11 $49.82

MKPAC $19.30 $21.03- _$8.32 $48.65 $8.05 $56.70

MKPCA $18.85 $28.60 $8.30 $55.75, $13.51 $69.26

MKPCD 1 $20.40 $48.25 $8.28 $76.93 $10.51 $87.44

MKI:PCF $18.81 $26.05 $8.27 $53.13 $18.91 $72.04

MKPDA $2.16 $7.10 $8.22 $17.48 $3.00 $20.48

MKPDB $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

MKPEB 2 $18.60 $12.40 $8.*24 $39.24 $3.86 $43.10

MKPGB $20.91 $6.98 $8.08 $35.97 $0.09 $36.06

MKF I A $ 19.63 $26.12 $8.31 :$54.06 $9.08 $63.,4

MKPIB $18.84 $13.76 $8.31 i$40.91 $26.82 $67.73
MIPIC $19.79 $10.91 $8.23 i$38.93 $6.87 $45.80

MKPKA $19.40 $43.39 $8.31 !$71.10 $17.36 $86.46
MKPKB 2 $19.79 $10.91 $8.23 :$38.93 $6.87 $45.80
MKPKE $21.01 $38.43 $8.29 $67.73 $19.16 $86.91



MKPNC I $19.40 $43.39 $8.31 $71.10 $17.36 $80.46
MKPND S $20.06 $13.03 $8.32 $41.41 $9.83 $51.24
MKPNE 1 $19.49 $12.06 $8.31 $39.86 $25.70 $65.56
MKPNN 1 $20.23 $16.82 $8.23 $45.28 $27.77 $73.05
MKPPP 1 $20.06 $30.41 $13.24 $63.71 $0.00 $63.71
MKPRA S $19.49 $12.06 $11.57 $43.12 $31.50 $74.62

4-. MKPRF 1 $17.30 $11,74 $8.32 $37.36 $9.49 $46.85
MKPRS 1 $20.23 $16.82 $8.24 $45.29 $8.50 $53.79
MKPRW 1 $19.24 $15.10 $7.88 s$42.22 $21.00 $63.22
MKPWA 1 $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 1 $17.54 $24.70 $8.03 $50.27 $0.00 $5.27
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 1 ,$17.54 $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 1 $18.58 $14.52 $8.43 $41.53 $19.84 $61.37
MNPCB 1 $17.59 $17.13 $8.22 $42.94 $29.74 $72.68
MNPCD $16.38 $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 $79.70

MNPCR 1 $18.01 $18.71 s8.33 $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 $0.00 $42.97

MNPGP $18.53 $16.04 $8.35 $42.92 $0.37 $43.29

MNPGW $16.90 $22.07 $8.36 $47.33 $0.00 $47.33
MNPME $19.69 $16.11 $8.29 $46.09 $2.29 $48.38

MNPMG $21.50 $25.48 $8.19 $55.17 $3.53 $58.70

MNPMK 1 $19.55 $16.31 $8.36 $44.22 $0.00 $44.22

MNPMN $18.74 '. $21.05 $6.41 $48.20 $5.56 $53.76

MNPNA $18.51 $16.09 $6.37 $42.97 $0.00 $42.97
MNPRA $17.82 $16.67 $8.28 $42.77 $0.00 $42.77

MNPRB $18.50 $22.46 $8.26 $49.22 $0.00 $49.22

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

MNPSA $17.79 $21.23 $8.42 $47.44 $10.54 $57.98

MNPSE 1 $17.90' $16.46 $M.43 $42.79 $20.16 $62.95

MNPSQ $17.65 $15.23 $8.34 $41.22 $10.35 $51.57

MNPWA 1 $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$1.43 $15.75 $8.07 $42.25 $8.09 $50.34
MNPWW $19.13 $16.69 $6.23 $44.05 $3.41 $47.46

MQCCC I $22.36 $14.62 $8.14 $45.12 $0.00 $45.12

Q MQCMM 1 $22.31 $21.57 $8.14 $52.02 $0.00 $52.02

MQQVC $ $20.72 $11.91 $7.95 $40.58 $0.00 $40.58

MRAEC $28. p2 $22.97 $9.94 $61.23 S0.00 $61.23

MRAEE 1 $28.32 $22.97 $9.94 $61.23 $0.00 $61.23
MRAEH $28.32 $22.97 $9.94 $61.23 $0.00 $61.23
MRAEN $28.Z2 $22.97 $9.94 $61.23 $0.00 $61.2/MRAEN S$26.32 $22.97 $9 .94 $61.23 $0.00 $61 .23



MSAAA $22.41 $11.12 $8.20 1$41.73 $0.52 $42.25MSABB 1 $23.89 $10.60 $8.20 $42.69 $1.38 $44.07MSACC 1 $23.06 $9.96 $8.20 $41.22 $0.00 $41.22MSADD $22.44 $10.79 $8.21 $41.43 $1.60 $43.03MSFAA 1 $21.36 $12.29 $8.44 442.09 $0.00 $42.09
MSFBB 1$17.95 $11.34 $8.44 $37.73 $0.00 $37.73
MSFCC 1 $23.03 $11.06 $8.19 $42.28 $0.00 $42.28MSFDD $23.03 $11.06 $8.19 $42.28 $0.00 $42.28MSFEE $21.36 $12.29 $8.44 !$42.09 $0.00 $42.09MSMAA $21.69 $12.29 $8.20 :$42.18 $1.29 $43.47MSMBB $22.44 $10.79 $8.20 $41.43 $1.60 $43.03MSMCC 1 $23.03 $11.06 $8.19 $42.28 $0.00 $42.28
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