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DATE 06-01-89
~EQUIPME" , 'Q v ."ENCE LIST

PCN NO. 08007A ALC SA

PART NAME COB RCC tATPSS

OPERATION ASSEMBLY & TEST PAGE I OF 3

EQUIPMENT 1 TOOL/EQUIPMENT NAME 1 QUANTITY I COMMENTS
CODE I NUMBER

L-i 291400-1 ROLL OVER STAND 1o
L-2 291392-1 STAND ADAPTER 10
L-3 293158- CLUTCH HOLDER I
1L-6 293157-1 HOLDER 3
L-7 1 X720A SPECIAL WRENCH 1 2
1L-17 8140811 DRIFT I
1-23 831960B HOLD FIXTURE I
1L-28 1 289607-1 SPANNER WRENCH 4

:L-37 289031-1 WRENCH ADAPTER 1
L-42 291444-1 SPLINED WRENCH 1
L-43 1 291395-1 SHIN CHECKING SAGE 3
1-44 291393-1 SHIM CHECKING BAGE 2
L-45 1 291394-1 CHECKING SAGE :
L-46 291415-1 CHECKING GAGE 2

L-47 8442023 1 SHIM SAGE 2
L-48 8319611 SEAL EXPANDER I
1-49 : 293227-1 1 GUIDE 2

1L-50 1 8319627 ALIGNMENT TOOL 1
L-S 1 289681-1 SPRING COMPRESSOR 2
L-52 1 293228-1 BEARING HOLDER/DRIVER I
1L-53 1269657-1 1 ADAPTER. TORQUE WRENCH I
L-55 296251-1 TEST ADAPTER 3

IL-56 1 289665-1 BEARING HOLDER/DRIVER 1 2
:L-57 8319620 1 HOLDER 3
:L-58 1 296803-1 INSTALLATIGN/SEAL TOOL I
L-59 291194-1 SEAL DRIVER I
1-60 1 289384-1 1 SEAL PILOT 2

1-62 291421-1 WRENCH ADAPTER/HOLDER 2
1L-63 1 291425-1 1 DECOUPLER TEST FIXTURE 1 2
1-65 291445-! 1 BEARING HOLDERIDRIVER 2
L-66 291450-1 BEARING DRIVER/HOLDER 1
L-67 291436-1 CLUTCH DRIVE/SLEEVE 2

L-60 1 291437-1 BEARINS DRIVER 2
L-69 1 291188-I 1 PAWL CARRIER, DRIVER 2
L-70 1 291690-1 BEARING DRIVER 2
L-7 291439-1 TORQUE WRENCH/ADAPTER 1

1 L-72 1 291440 1 BEAR HOLDER/NUT TORQUING 1
L -73 296810- RUN OUT FIXTURE 1

1L-74 i 8319613 1 PRESS BEARING I
1 L-75 1 293157-1 1 CLUTCH HOLDER 1 1 TEST
1-76 293158- CLUTCH HOLDER 1

L-77 8219996 PORT PLUS ADAPTER 2
L-79 1 8441974 1 ALIGN BACKLASH TOOL 1 2

1 L-80 289658-1 1 HOLDER 2
IL-8i 1 8220081 1 DIAL INDICATOR/HOLDER I
L-82 1 291453-1 1 GAUGE SHIM/CHECKING 2
L-83 29680-1 1 WRENCH SET i I
L-85 1 5695216587402 FIXTURE AIR GAUGE i 3

266992-1
447, 121~71o~



L-eY8319613 PRESSIADAPTER1
L-90 9 221169 DRIYER 1 2
L-91 1 289659-1 6AUGE 1 2
L-93 1291661-2 1 TEST SET CGB 1 2 1 TEST
1 L-94 i C-11198 ICE CHEST1



11 EQUIPMENT CROSS REFERENCE LIST DATE 06-01-89

PCN NO. 12712A ALC SA

PART NAME ACCESSORY DRIVE GEARBOX RCC MATPSS

OPERATION ASSEMBLY & TEST PAGE 1 OF 3

EQUIPMENT : TOOL/EQUIPMENT i NAME WUANTITY i COMMENTS
CODE NUMBER i 1

J-1 AKS-31466 ASSEMBLY TOOL
1 j-2 1 AKS-31957 DRIVER
J-I5 1 DJS-27669 DRIVER 1
3-17 ! 3S-29062 DRIVER
J-18 DJS-30718 DRIVER
J-23 FDS-27580 HOLDING FIXTURE 2
3-24 FDS-28439 1 HOLDIN6 FIXTURE I
3-25 FDS-28440 HOLDING FIXTURE 2
J-29 PWS-27074 GEAR PULLER I
:-3B NCS-27062 SPANNER WRENCH 4
i-39 5401-30393 ROLL OVER STAND 4 4
3-56 AKS-29050 1 ASSEMBLY TOOL

1 J-57 LTS-28183 BEARING NEST I
3-58 161-22052 60 PLUG 6AGE i
1-59 161-22053 " 60 GAGE ; 1

1 5-60 1 AKS-29052 TOOL ;
1-61 AKS-29053 .TOOL I I
J-62 DMS-27670 ;ING DRIVER 1 2
J-64 DMS-27662 DRIVER
J-65 DMS-27663 BE 3RiVER 2
J-66 0DS-27661 BEARINS DRIVER 2
3-67 DM5-27660 BEARING DRIVER 1 2

J-68 1 DMS-27659 BEARING DRIVER 2
j-69 1 AKS-29051 1 BEARING DRIVER 1 I

1J-70 OMS-27685 1 BEARING DRIVER 2
j-71 DMS-27684 1 BEARING DRIVER 2
3-72 DMS-27059 BEARING DRIVER 2
3-73 FDS-31836 1 HOLDING FIXTURE 1 2
3-74 1 DMS-27626 1 BEARING DRIVER 1 2
3-75 AKS-25109-23 ASSY BULLET I 1



DATE 06-01-89
.2. EQUIPNENT CROSS REFERENCE LIST

PCN NO. 13096A ALC SA

PART NAME F16 JET FUEL STARTER RCC MATPSS

OPERATION ASSEMBLY & TEST PAGE 1 OF

EQUIPNENT TOOL/EQUIPMENT NAME 1 QUANTITY COMMENT
CODE NUMBER i 1

N-I ST91125 1 COMBUSTOR ASSY. PULLER I
N-I1 8621514 WOODEN STAND
M-1 HL-Ib.I HOFFMAN DYNAMIC BALANCING MACHINE 2
M-14 ST90857 ALIGNMENT PINS (3) 6
M-I5 ST70078 ASSEMBLY STAND 2
M-!6 ST91087 DRIVER 1
M-17 ST60714 INSPECTION FIXTURE 2
M-BS ST91021 DRIVER 2
M-19 ST80043 BALANCING FIXTURE
N-2 ST93466 PULLER ADAPTER I
M-20 ST62374 MASTER INDICATOR BAGE I
N-21 ST9038 SEAL PLATE SUPPORT 2
M-22 ST70941 1 LOCATIN6 FIXTURE I
M-23 5T61188-03 RING BAGE I
M-24 ST6II8B-04 1 RING GASE I
M-25 ST6086O WIRE GAGE 2
M-26 ST62e87 INSPECTION GAGE 2
M-27 ST10223 SPOT PUNCH TENFLATE I
M-28 ST611B9-06 PLUG 2
N-29 ST62886 INSP. BRIDGE GAGE 2
N-3 ST70137 HOLDING FIXTURE I
M-30 ST70108 1 DRIVER I
M-31 ST70IIO DRIVER 4
1 N-32 ST70461 RING SPACER 5
M-33 ST70469 1 ALIFNING TOOL I
M-34 ST91644 1 RETAIN RING CHECK 2
M-35 ST93151 1 TEST STAND JFS I
X-5 OVEN I
X-6 1 ICE CHEST I
X-7 LIQUID NITROGEN I
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1~6~8 88 8: 30 IIDAC-MDE C- I( izn n.

INSTRUCTIONS

1. WORKLOAD DEFINITION MATRIX

A. WORKLOAD PERCENTAGE TO BE NUMERICAL UP TO 3 DIGITS
B. ALL OTHER ENTRIES ARE CHECK MARKS
C. TIME REQUIRED IN HOURS
D. ENTER ANY REMARKS YOU FEEL WILL CLARIFY DATA

2. PROFILE SHEET DATA COMPLETION MATRIX

A. WORK CONTROL DOCUMENT-HEADER
USE CHECK MARKS IN APPLICABLE COLUMNS

LEGEND E = ENGINEERING
P = PLANNING
$ = SCHEDULING
PC z PRO DUCTION CONTROL
PR a PRODUCTION
0 a OTHER (DEFINE IN REMARKS)

B. PROFILE SHEET INTERVIEW-HEADER

0 JOB FUNCTION - USE CODES SHOWN ABOVE

& TIME TO INTERVIEW 18 1 ON I TIME IN HOURS

* MDAC TIME TO COMPLETE IS HOURS OVER THE 1 ON
1 INTERVIEW TIME

C. ADD ANY REMARKS FOR THIS SHEET ON A SEPARATE
SHEET.

AS"'ar /440dR.--

1q~~~~i War--V3 (~ 4



NOV 18 '88 8:29 MDAC-MDE U-i'MbH HbL rU4

ormal

!8 November 1988

To: All Site Leaders T.O. #1

Attached: Data Collection History Matrix Sheets With Instructions

i. Please complete the attached Matrix Sheets for your ALC per the
instructions. Should there be any questions, please call.

These completed Data Sheets will be used to respond to an action item arising
from the HQ Program Review on Tuesday, 11-15-88. This action related to our
discussion of data consistency, degree of availability, ease of attainment,
etc. Our response Is due on 12/1/88; therefore, I need these returned by
Wednesday, 11/23/88.

Do --ot attempt to be 100% accurate in your man hour estimates and workload %.
Do the best you can from memory, notes and your team members' Inputs,

*Our goal with the Matrix Is to respond to HQ in a consistent format.

PLEASE 00 NOT REVIEW THE DATA WITH ALC PERSONNEL.

Additional Information that would be helpful.

Are you aware of any ALC functional area that is maintaining their own
data bases manually or on PC's outside the recognized system? If so,
where?

2. Be sure to record in your notebook those areas where you perceive 4ouick
Fixes' and 'Future Focus Study Recommendations' so that our reportt can be
quickly assembled upon return to St. Louis.

Thanks! Keep up the good work. Our progress looks good. A Happy
Thanksgiving to both You and Your Families!

Jerr/

0011 P/l
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TO: _______________FROM.: ~349lie 314'- 9H
COPRY:%C, LOCATION: MO)AC Bldg 92-2E Ext:

LOCATION: FAX NO.: 314-925-3691

W PHONE NC: NoCONFIR,.TIO; NO. CA, ADDRESSEE

FAX NO.: 51 - 7 NUMBER OF PAGES: LEAD 4 -_
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M'CDONNE LL DOOGLAM

O Mc~onnell Douglaa

Misle Systeme Company

19 July 1989
NKE-EOI 6-7622

Subject: Contract F33600-88-D-0567, Technology Insertion Engineering
Services, Submittal of Validation Minutes

To: Department of the Air Force
Attention: Ms. 3. Hoyt (PMRP)
Contracting Officer
Building 1, Area C
Wright Patterson Air Force Base, Ohio 45433-5320

Enclosure: (1) Task Order 1, Process Characterization, Validation of RCCs
MATPGB, MATPSI, and MATPSS at SA-ALC, 10-14 July 1989

1. For documentation purposes, McDonnell Missile Systems Company (MOMSC)
herein submits the Enclosure (1) validation minutes.

2. Please address any questions or requests for additional Information to the
undersigned at (314) 233-8724.

0. W. Engelbart
Senior Contracts Administrator
Advanced Programs

EC: Department of the Air Force
SA-ALC/NAWF
Attn: Mr. Pete Garza
Building 171
Kelly AFB, TX 78241

Department of the Air Force
NQ AFLCIMA
Attn: Mr. Doxie Cripe
Building 262, Area A
Wright Patterson AFB, ON 45433-5320
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10 JULY 1989

* The meeting began at 0800. Greg Gardner briefed the UDOS 2.0 simulation
process and model goals and objectives.

9 Trixie Brown requested the group establish goals for acceptable vari-
ances for validation. Bill recomwnded ± 10% on throughput and ± 15% on
flow time. These goals were accepted by the validation group for all
RCCs.

" Historical flow for all PCNs was examined and found to be erroneous.
The historical flow times did not include all WCOs that were appli-
cable. This was corrected and all flow-time variances reduced.

" All parts were found to have acceptable throughputs except 13096A at 32%
variance.

" Corrected historical flow times were substantially higher than model
flow times. SA-ALC engineers and planners examined the historical data
and reported that it was too high. The historical data contained con-
siderable delay time where PCNs were held awaiting parts (clutch assem-
blies and bearings in particular) In 1988.

" Changes were made in the equipment required for two operations on PCi
13096A.

" Paint shop times were adjusted on 08004A and OOOSA from S to 60 hours.
A new run was conducted.

11 JULY 1989

Ps

" The changes made on 10 Jul corrected the throughput for 13096A. All
throuohouts were acceoted. The increased flow caused an Increase in
flow time/queue time for several parts.

" SA-ALC engineers examined the equipment profile and felt that It was too
detailed. The equipment with utilizations below SS was deleted. A new
run was conducted.

* The historical data for 13081A, 13094A, and 1309SA (parent items) were
examined and corrected as for PSS. Corrected flow times were substan-
tially higher than model flow times. SA-ALC personnel examined the
, istory and felt that the history contained substantial delay tim for
parts and should be much longer than model time.

0051 P/24



* All throughputs were found to be acceptable except 13OSA, which had a
substantial queue for equipment. The machine utilization was changed
and a new run conducted.

* Sackshop flow times were modified to reflect historical flow vs. Inter-
view.

* No historical data-was available. Trixie Brown and the SA-ALC engineer,
decided to validate using estimated flow time vs. model flow time and
throughput. Operations were examined for each PCN and estimates pro-
vided.

12 JULY 1969

* The new run was examined. Equipment deletions had no significant effect
on flow times. Queues were distributed across the operations, caused
primarily by highly utilized manpower and equipment. RCC supervisory
personnel were called in to review the outputs vs. real-world *CC con-
ditions. The RCC personnel indicated that the queue distribu n was
generally representative of that found in the RCC itself. Examination
of flow times was continued.

PSI

SPCNs 13081A/13094A/13096A are disassembled by KATPG8, then received by
KATPSI for cleaning and inspection. These three parent assemblies were
found to be unnecessary in modeling NATPS! as they are not actually
present in this RCC. These PCNs seem to reoresent *as- Is, conditions to
the best of ALC knowledge.

" RCC personnel were asked to compare conditions within the model and In
the RCC.

" The new run was examined. All throughput problems were corrected and
throughputs were acceted. Examination of flow times was continued.

13 JULY 19"

A brainstorming session was conducted with participants from NDNSC and
each *CC, facilitated by Greg Gardner. The factors and levels show on
Attachment (1) were selected by the group. These factors will be fit to
a Taguchi orthogonal array and the appropriate experiments conducted by
MONSC beginning 17 Jul 8 in St. Louis.

0051P/2S



9.

* After examination of the most current run, SA-ALC personnel and AFLC
representative agreed that all variances could be adequately explained.
The model for this CC sem to represent ,as is shod floor to the best
of ALC knowledge.

PSI

* Given the minimal impact of equipment deletion in PSS it was decided not
to delete low-utilization equipment in PSI. As a result of the brain-
storming session, it was determined (by RCC personnel) that the queues
indicated in the model were realistic. When parts actually begin to
queue on the shop floor, a temporary second shift Is added and/or
workers are borrowed from another RCC.

* Backshop flow times were adjusted per SA-ALC personnel on several PCNs.
A new run was conducted.

14 JULY 1989

PSI

After examination of the most current run, SA-ALC personnel and AFLC
representatives agreed that all variances could be adequately
explained. The model for this RCC seems to represent gas is' conditions
of the shop floor to the best of ALC knowledge. The problem with
temporary additional manpower/2nd shift operations are heavily addressed
in the Taguchi experimentation sch.dule for the week of 17 Jul 89.

ALL

* The SA-ALC. NONSC, and HQ-AFLC validation team members agreed that the
models for MATPSI, MATPSS. and KATPG8 seem to represent the shop floor
*as is" condition and are accepted for experimentation.

0051P/?6



MOMSC MODEL VALIDATION MINUTES
ATTACHMENT (1)
PAGE 1 OF 3

SA BRAINSTORMING
13 JULY 1989

TAGUCHI FACTORS LEVELS

PSI 1 2 3

WORKLOAD AS IS SURGE

CHEN CLEAN AS IS IN-HOUSE SPLIT
",,25% IN-HOUSE
,e,75% BACK-SHOP

INSP TNG AS IS +20 INSP TRAINED +20 INSP
UNTRAINED
NEW @ 50%

INDUCTIONS RANDOM LEVEL AS IS
FULL SHOP EMPTY SHOP

* START
2

NOTES:

1 ) IS ACCELERATED INDUCTIONS, VALUE CURRENTLY UNSPECIFIED

2 THIS IS THE ACTUAL 'AS IS' FOR PSI

0051 P/27



N)NSC MODEL VALIDATION MINUTES
ATTACHMENT (1)

PAGE 2 OF 3

SA BAINSTORMING
13 JULY 1989

TAGUCHI FACTORS LEVELS

PSS 2 2 3

WORKLOAD AS IS SURGE ()1

TEST CAPABILITY AS IS 3 SHIFT EXTRA
7 DAY 12712AS

13096A
TEST STAND

ASSEMBLER TNG AS IS +5 TRAINED +5 UNT UINEO
MEW 0 50%

INDUCTION RANDOM LEVEL AS IS
FULL SHOP EMPTY SHOP

TEST REJECTION AS IS 02 MIO POINT

NOTES:

1 I lS ACCELERATED INDUCTIONS, VALUE CURRENTLY UNSPECIFIED

2 NIL

3051 P/28



DMOC MODEL VALIDATION MINUTES
ATTACHMENT (1)
PAGE 3 OF 3

SA BRAINSTORMING
13 JULY 1989

TAGUCHI FACTORS LEVELS

PG8 1 23

WORKLOAD AS IS SURGE @1

TEST CAPACITY AS IS 3 SHIFT +1 ADDED
(1) 7 DAY 13094

13095
T7ST STAND

BALANCER TNG AS IS +3 TRAINEO +3 UNTRAINED
NEW@ 50%

INDUCTIONS RANDOM LEVEL AS IS
FULL SHOP EMPTY SHOP

TEST REJECTION AS IS 02 MID POINT

TEST CAPACIT'. NEW X3  X3

(2) EQUIP
1-SHIFT

NOTES:

I (DJS ACCELERATED INDUCTIONS, VALUE CURRENTLY UNSPECIFIED

2 NiL

3 X - VALUE NOT KNOWN

0051P/29
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13 JULY 19S"

*A brainstormiftg sessiot Was conducted With participants f rom MMN and
each jCC. facilitated by Brvq Gardner. The factors and levels shold on
Attachment (1) wre selected b.y the group. These factors will be fit to
a Taguchi orthogonal array and the appropriate *xp~riw.Ats conducted by
MMXS beginning 11 Jul 69 In St. Louis.



NOMSC MODEL VALIOATION MINUTES
ATTACHMENT (1)
PAGE 2 OF 3

SA BRAINSTORMING
13 JULY 1989

TAGUCHI FACTORS 
LEVELS

PSS 1UG 2 3

WORKLOAD AS IS SURGE

TEST CAPABILITY AS IS 3 SHIFT EXTRA
7 DAY 12712AS

13096A
TEST STAND

ASSEMBLER TNG AS IS +5 TRAINED +5 UNTRAINED
ASSEMBLER~~A TN $ SNWS 

0

INDUCTION RANDOM LEVEL AS IS

FULL SHOP 
EMPTY SHOP

TEST REJECTION AS IS 02 KID POINT

P;frES:

1 @ IS ACCELERATED INDUCTIONS, VALUE CURRENTLY 
UNSPECIFIED

2 NIL
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T-HvU EXPERIENT . ,.NALYSIS L? !RAY-,ep-B9
.C A .CC : MATPSS PEN: ,8&f4A PSSG2O:.4

FACTER FACTOR FACTOR FACTOR TOTAL NET
A 8 C D FLOIW TIE TH U FUT INDUCTED THRU PUT FLO4 T.ME THRU PUT

S. LEVEL LEVEL LEVEL LEVEL ESLT FOR RU FTO EFFECT PEEET EFFECT PEfCENT
S 1 1 1 245 !.0,2 190 193 1 222.1 1.82 1.01 -0.44

223 ... 1,3 08 ' ' .". 1.01 041

3 31 22 A.9 V3 1 21 C3 23 -1.46 1.3 1104
2 1 3 23 I. '5 103 108 1 1 233.2 -. 40 1.-1 -6.66

5. 2 2 , I 242 . 5 ... 1.1 82 ;30. 0.59 .3 .63
219 £0 010 2"?~~. 22 00

6 4 .I - ..E I. .2.
.3 ,. 3-23 . . 1- 3 _. -2 23,4.4 - H..8 1. 6 :.49

9 3 3 2 " 253 1.o0 10" 110 r3 .,. 1.67 .2 -4.04
1 4 - 8 - _. 22 12 o .22

5.^7 - . .,-: j, 2. V15.17
:A 2,)91 -.1 1122 ,206. n 3 234.1 0 5 1. 06

P& ivE -3 i,.;2 13.0 134. 23223 0.00 1.CZ 0.0

H 213 0,.97 1,.3 101. : 216.1 -6..22 0.12:' : -. 0 .4



( YC SA RCC MATP'SB PCNi: -E,.-A ........

W Kr ;. FACTOR FACTOR ..T. ,OTAL NET
A B C D FLOW TO E ToU PUT ",U UC's .D THRU Ps'T FLW TIME THRU PUT

cN 51 LIEL LEEL LEVEL LEVEL RESLT RESULT FCR RJ FGR RUN FATR EFFECT FEREENT EFFECT PERCENT

108 0..7 -I ..- .2 0 i OA -.4
2 1 2 2 .2." 2 22 42 A 2 3.2 -2 ".2 - 54

1 3 3225 coo 42 41 A43 W'O Q . m WC l 1A7
2 2 3 7 1.0 42 42 B 233.6 ... 0.73 -^.67

9.'dps OA 42 8 82 230. ±..d 00
' 1 2 A 5 .7 1 58 1 3 2.5 1.3 1 27

7 1 1 2 :2 A.7?! *,"5 a 0NA - ; .% -. 0
2 - 3 23. ".6 42 42 Z 2 232 -1.0 ll.1 2.!

T C2!1 h21m4 -- 22L4 2A3~ G7 14

, i 248.7 -c:3 s.27
D 2 C 7.C

T TA 2 7 5 ..... 5 -1.2 1 3 . 0

..,; .:.6 007 _4.9 09 £3.0 too 0"5 G .J

2 5 1.02 1' 20-I 2a3.7 7.3: I.A 2 A1

2. 2 . 42 ". - -1 --.AI-.@ ±. '5



EIFRWMENT ANALYSIS L9 ARRAY ISpS
-A RCC : ffA;FS FCN: .0...A FILE : PS 082W6

FACTOR FACTOR FACTOR FACTOR TOTAL ET

A B C 0 FLOW TIME THRU PUT INDUCTEE' THRU PU: PLOW TIME THRIJ PUT
F% O. LEVEL LEVEL LEVEL LEVEL RESULT RESULT R; RUN FOR CUN 41 U EFFE.T FERCENT EFFECT PERCENT

1 1 ! 1 1 17 0.?? 325 323 A ; 1! .2 1.63 0.99 0.27
2 1 2 2 2 90 0.99 , 1'50 149 2 1 1.17 9.99 -0.20
, 3-97 (.99 * ±4 . ... -2.89 0.9? -0.07

A. * £ 1 . :.1 0. .C. 9A .Q
11 -1 .. 04 fi.91 IM) 146 3.-2 S?. 3.5 Ca9 -04

9 7 -3 . A 0

-~,1 1 2A i~ r~a : 10. :

2 2 1 19!4 3.99 150 148 0 2 l t -1.57 0.99 -(.20

9 3 3 2 5 00 0.9 159 147 C ,3. 4.52 30 -,3

r -.&l -'C J

hVEE 102.9 a, 9 2-.3 2, 4.? 00

NAI N 2 1,50 325 325 1:33 . 2? .50 _.8

9-

0.



9 TASUCHI EXPERIMENT ANALYSIS L9 ARRAY 11-Sep-89
ALC : BA RCC : MATPSS PCN: 08007A FILE : PSS08007

FACTOR FACTOR FACTOR FACTOR TOTAL NET
A B C D FLOW TIME THRU PUT INDUCTED THRU PUT FLGW TIME THRU PUT

RUN NO, LEVEL LEVEL LEVEL LEVEL RESULT RESULT FOR RUN FOR RUN FACTOR EFFECT PERCENT EFFECT PERCENT
1 I I 1 1 348 0.98 399 390 A 1 340.4 0.22 1.00 -1.21
2 1 2 2 2 345 1.08 193 209 A 2 335.7 1.62 1.00 -1.12
3 1 3 3 3 328 0.94 193 182 A 3 347.5 -1.84 1.04 2.33
4 2 1 2 3 348 1.10 !93 213 B 1 338.0 0.93 1.01 -0.80
5 2 2 3 1 335 0.93 193 179 B 2 342.5 -0.39 1.04 2.43
6 2 3 1 2 324 0.97 399 389 B 3 343.0 -0.54 1.00 -1,63
7 3 1 3 2 318 0.93 399 373 C 1 340.2 0.29 1.02 0.52
a 3 2 1 3 348 1,10 193 213 C 2 356.5 -4.49 1.09 7.20
9 3 3 2 1 377 1.07 193 207 C 3 326.9 4.20 0.94 -7.72

D 1 353.1 -3.49 0.99 -2.06
D 2 328.8 3.63 1.00 -1.56

TOTAL 3071 9.12 2355 D9 S 3 341.7 -0.14 1.05 3.62

AVERAGE 341.2 1.01 261.7 261.7 341.2 0.00 1.01 0.00

MAXIMUM 377 1.10 %99 390 356.5 4.20 1.09 7.20

MINIMUM 318 0,93 !93 179 326.9 -4.49 0.94 -7.72

0



P TAGCHI EXPERIMENT ANALVSIS L9 ARRAY 11-Sep-89
ALC : SA RCC : MATPSS PCN: 04542A FILE PSS04542

FACTOR FACTOR FACTOR FACTOR TOTAL NET
A B C D FLOW TIME THRU PUT INDUCTED THRU PUT FLOW TIME THRU PUT

RUN NO. LEVEL LEVEL LEVEL LEVEL RESULT RESULT FOR RUN FOR RUN FACTOR EFFECT PERCENT EFFECT PERCENT
I 1 1 1 1 48 1.00 425 425 A 1 45.8 -0.77 !.00 -0.03

2 1 2 2 2 44 1.00 217 216 A 2 45.1 0.63 1.00 -0.03
3 1 3 3 3 46 0.99 217 215 A 3 45.4 0.14 1.00 0.05
4 2 1 2 3 45 1.00 217 16 B 1 45.5 -0.21 1.00 0.20
5 2 2 3 1 47 0.99 217 215 B 2 45, 0.34 0,99 -0 18
6 2 3 1 2 43 1.00 425 425 B 3 45.5 -0.13 1.00 -0. 03
7 3 1 3 2 44 1.00 425 424 C! 45,4 -0.04 1.00 0.28
8 3 2 1 3 45 1.00 217 216 C 2 45.4 0.01 1.00 -0.13
9 3 3 2 1 47 1.00 21.7 216 C 3 45.4 0.12 0.99 -0.26

D 1 47.1 -3.79 1.00 -0.03
0 2 43.5 4.25 1.00 0.20

TOTAL 409 8.96 2577 2568 0 3 45.6 -(.4t 0.99 -0.!8

AVERAGE 45.4 1.00 286.3 285.3 45.4 0.00 1.10 0.00

MAXIMUM 48 1,00 425 425 47,1 4.25 1.00 0.28

nINIMUM 43 0.99 217 215 43.5 -3.79 0.99 -0.26

0



TAGUCHI EXPERIMENT ANALYSIS L9 ARRAY 11-Sep-39
ALC : SA RCC : MATPSS PCN: 10598A FILE : PSS10598

FACTOR FACTOR FACTOR rACTOR TOTAL NET
A B C 0 FLOW TIME THRU PUT INDUCTED THRU PUT FLOW TIME THRU PUT

RUN NO. LEVEL LEVEL LEVEL LEVEL RESULT RESULT FOR RUN FOR RUN FACTOR EFFECT Pt fENT EFFECT PERCENT

I 1 I 1 1 42 1.O 235 236 A 1 40.9 -!.33 1.00 -0.04
2 1 2 2 2 38 1.01 130 131 A 2 39.5 1.00 1.00 -0.04
3 1 3 3 3 42 1.06 130 130 A 3 39.4 1,33 1,01 0.08
4 2 1 2 3 40 1.01 130 13! B 1 38.8 2.86 1.0A -0.04
5 2 2 3 1 44 1.00 130 130 B 2 40.5 -i.39 !.l 0.03

2 3 1 2 35 1.00 235 236 B 40.5 -1.48 1.00 -0.04
7 3 2 35 1.00 25 235 C 1 39.0 2.25 i.01 0.0
8 3 2 1 3 40 1.01 130 131 C 2 40.6 -1.68 1.01 0.33
9 3 3 2 1 44 1.01 130 131 C 3 40.2 -0.57 1.00 -0.43

D 1 43.3 -8,34 1.00 -0.04
D 2 361 9.70 1.00 -0.04

TOTAL 359 v.04 1485 1491 0 3 40.5 -1.36 1.01 0.08

AVERAGE 39,9 1.00 165.0 165.7 39.9 0.00 1.00 0.00

MAXIMUM 44 1.01 235 236 43.3 9.70 1.0! 0.33

MINIMUM 35 1.00 130 130 36.1 -8.34 1,00 -0.43



, TAGUCHI EXPERIMENT ANALYSIS L! ARRAY ii-Sep-89
ALC : SA RCC : HATPSS PCN: 10718A FILE : PSS1O7i8

FACTOR FACTOR FACTOR FACTOR TOTAL NET
A 8 C D FLOW TIME THRU PUT INDUCTED THRU PUT FLOW TIME THRU PUT

RUN NJO. LEVEL LEVEL LEVEL LEVEL RESULT RESULT FOR RUN FOR RUN FACTOR EFFECT PERCENT EFFECT PERCENT
1 I I 1 1 75 0.99 258 255 A 1 66.7 0.6i 0.97 -1.57
2 1 2 2 2 57 0.98 122 119 A 2 67.2 -0.12 A.98 -1.03
3 1 3 68 0.95 2L 11i A 3 67.5 -0.49 1.01 2.60
4 2 1 2 3 67 0.98 122 120 a1 67.5 -0.62 0.78 -0.29
5 2 2 3 1 74 0.95 122 16 82 66.0 1.74 6,97 -1.73
6 2 3 1 2 60 1.00 258g 257 B 3 67.9 -!.J3 i.01 2.01
7 3 1 3 2 b 0.98 258 253 C 1 67.6 -0.70 0.99 0.24
8 3 2 1 3 67 0.98 122 120 C 2 66.3 1.30 1.01 2.42
9 3 3 2 1 75 1,07 122 131 C " 67.5 -0.60 0.96 -2.66

DI 75.1 -11.82 1.00 1.75
0 2 59.,0 12.08 o.9a -0.30

TOTAL 604 g.88 1506 1437 0 67.3 -0.26 ".97 -1.45

AVERAGE 67.1 0.99 167.3 165.2 67.1 0.00 0.99 0.00

MAXINUN 76 1.07 23 257 75.1 12.08 1.01 2.60

?INiM 57 0.95 122 ,16 59.0 -11.82 0.96 -2.66



ThAHCHI EXVER1IENT ANALYSIS Lq ARRAY i:-Sen-89
ALC : SA RCC : MATPSS PCN: 12712A FILE : PSS12712

FACTOR FACTOR FACTOR FACTOR TOTAL NET
, B C 0 FLGW TIME THRU PUT INDUCTED THRU PUT  FLOW TIME THRU PUT

RUN tig. LEVEL LEVEL LEVEL LEVEL RESULT RESULT FOR RUN FOR RUN FACTOR ErFECT PERCENT EFFECT PERCENT

1 I I 1 1 224 1,01 144 145 Al 260,5 -i.28 0.97 -1.09
2 1 2 2 2 236 0.97 69 67 A 2 256.6 0.2" 0.98 -0.34
3 1 3 3 3 261 0.93 69 64 A 3 254.5 1.04 0.99 1.42
4 2 1 2 3 257 1.00 69 69 8 1 258.7 -0.57 1.00 i.66

5 2 2 3 1 282 0.93 69 64 8 2 258.5 -0.49 0.97 -:.32
6 2 1 2 231 .01 144 144 p3 254.5 1.06 0.98 -0.34
7 1 3 2 235 0.98 144 141 C 257.2 0.02 1.00 2.37257.2 C-.02 , . !

3 257 i.00 69 6? C 2 -c4.9 o .92 0.9 14
927 10 69 S9 15'.. -0.94 0.94 -3.51

D z79.2 -S.54 0.9B -0.10
3 2 234.0 9.0! 0.98 0.44

TZ"PAL 2315 8,81 346 832 0 258.4 -0.47 0.93 -0.34

AVERAGE 2-7.2 0.,98 94.0 92.4 2 57.2 0.00 0.93 0.0

Mzxi1,4 284 1.01 1124 145 279.2 M,0! 1.00 2.37

231 "l231 0.93 69 64 234.0 -.,54 0.54 -3.51

0



STA3 EXPERIENT ANALYSIS L9 ARRAY 13-Sep-89
ALC SA RCC : MATFSS PCN: 13096A FILE : PSS13096

FACTOR FACTOR FACTOR FACTOR TOTAL NET
A 8 C 0 FLOW T!E THRU PUT INDUCTED THRU PUT FLOW TIRE THRU PUT

RUN NO. LEVEL LEVEL LEVEL LEVEL RESULT RESULT FOR RUN FOR RU4 FACTOR EFFECT PERCENT EFFECT PERCENT
i 1 1 1 1 1105 0.94 208 195 A 1 77.1 -0.86 0.98 -1.08
2 1 2 2 2 62 1.00 60 60 A 2 77.2 -0.92 0.99 0.38

. 3 3 3 64 !.00 60 60 A 3 75.! 1.78 1.00 0.70
4 2 1 2 3 52 1.00 60 60 8 1 87.8 -14.86 0.Y8 -1.40
5 2 2 3 1 70 io01 60 60 8 2 64.8 1..30 1.00 1.03

2 3 1 2 99 0.98 208 204 0 3 .8 -0.43 0.99 0.38
7 1 3 2 97 0.99 208 206 C 1 88.7 -- A 5 0.97 -1.73
8 3 2 1 3 62 !.00 60 60 C 2 63.6 16.81 1.00 1.03
? 3 3 2 1 67 1.00 60 63 C3 77.1 -0.77 1.00 .70

1 80.7 -5.55 ^.93 -i.08
D 2 26.2 -12.70 0.99 0.05

TOTAL 688 8.91 84 ?65 D 3 62.5 18.25 1.00 1.03

AVERAGE 76.5 0.9 149.3 107.2 76.5 0.0- 0.99 1. 0

1AUif I05 i.00 208 206 8.7 18.25 !.00 1.03

M 1Nur 62 0.94 60 60 62.5 -io.05 0.97 -1.73
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GENERAL: BLDG 329 & 375

1. O8perations of fork lift equipment needs to be reviewed for safety reasons.

OtObserved careless and imprudent operation. Provide additional mirrors

avt aisle (blind) intersections.

?EPedestrian traffic aisles should be provided and marked to allow effic-

irient flow of traffic for both employees and vehicular traffic.

2. WCWCD's are based on the TO Manuals and don't necessarily reflect what

acactually is being done in Production.

0 TO should be used as a reference document only when WCD is being written

but Planner needs to review floor operations to establish proper

sequence of operations and proper tool usage.

0 Tools should be called out on WCD to aide operator and eliminate

unnecessary research of TO's by operators.

0 "Planner is responsible for accomplishing the think time so that operator

only has to read and do."

0 In some cases, TO's are out of date calling for non-existent tools and

processes and do not agree with tools that are being used.

o WCD's are responsibility of Planners and do not appear to be dedicated

to accurracy and reliability. WCD's are inconsistant in detail from

Planner to Planner. One calls out tool and other will refer to TO

by paragraph.

3. Mechanics time observed to be not fully utilized.

Allowed to spend too much time away form work station.

Chasing partL they need.

o Long discussions between operators that didn't pertain to work

(Don-related subjects to work).

* If they didn't have an item to work on they sat around.

(1)



Opinion: Most supipervision has been elevated from mechanics forcelraak*s

and r-un-Inue to foster above problems; due to lack of uanae-

sent t zalning or "don't rock the boat syndrome".

4. WCD - Int -curatdE-Ristory - When an operation was completed the operat r

didn't stamp it omoff as complete at that time but waited until job w -

complete and themn stamped operations at that time. W'uld give a false~e

reading as to sidIn work was actually completed.

5. Inspection Area -- Large backlog of work stored in tote boxes.

6. Parts System -

0 While in SZiiilding 329, part of the Parts Pool was relocated. (7A'- rz"

0 Generally, pwarts storage and retrieval systems appeared to be

antiquated a-and very inefficient. Many tote boxes sitting around.) 0 Appeared to h-have very little organization.

o Did not s~emnd much time inqestigating this area therefore above

observati-ms-s are first impressions.

0 In all RC1'ss it was mentioned that part shortages are one of tbeizr

biggest proh-olems.

o Many kits suupplied to production with part shortages and shortagems

not identifiied and weren't discovered until mechanic started assewmbly.

o THIS AREA WO(DULD MAKE A GOOD FOCUS STUDY.

Have plans f-for carousel but don't think funding approved at this t-rime.

7. WCD's should spemecify labor grades by operation. WCD's do not specify

lowest labor gramade reauired to perform an operation. Therefore, many---

instan'es obseroved where highest mechanic grade is performing the low--st

labor grade vorkk.

8. Improper handlinmg and kitting of parcs by material system has caused

damage to partss therefore, mechanic inspects all parts before ushng pa art

Oin assembly.

(2)



9. Cleaning of Parts - Even though parts Are sent to Building 360 for cleaning,

many parts are recleaned in Building 329. Either pzovide Building 329

with their own total cleaning facility or make sure parts are cleaned

thoroughly in Building 360 and eliminate cleaning facility in Building 329.

10. Sheltered work shops could be used to sort small expensive parts and also

do simple inspections.

11. Training - It appears there are Journeymen Methanics that are not fully

qualified to perform all aspects of their job classification. There seems

to be a perponderance of WG-1O's verses other labor grades. Is there

justification for this situation?

12. Tools - Mechanics stated that bad/worn tools are turned in to tool crib

and replacement tools issued are just as bad/worn as tools turned in.

Its quite a hassle to get a good/useable tool.

o Many tools are poor quality.

0 Operators prohibited from bringing owu tools in.

13. Facility Layout - Each major part has its o~m room/area (air conditioned).

It appears better utilization of space and manpower could be achieved if

some of these were combined.

o Not overly impressed with general flow and movement of materiul.

14. Setting up equipment and room with new equipment for purpose of doing

their own balancing of rotating components. Is thia redundant witb

existing capabilities?

15. There's a lot of material movement accomplished by WC-10 mechanics that

could by handled by a lower grade material handling personnel if these

- people existed.

16. Time Standards - In most cases observed, standards are in gross t~rms

and can not be identified by operation sequence.

(3)



17. Parts Pool - Observed material personnel kitting parts, Zotes boxes on

floor and personnel was placing parts in each tote box, This area appears

to need investigation to improve productivity. (Comments made about

carousels, reference paragraph 6).

18. Material - Engineer responsible to review rejected parts for possible

rework of rejected parts. This area is understaffed, therefore there

appears to be a lerge number of parts in this area. This is area Bin C

Condemned Parts. MM Engineer can disposition to rework in house, send

outside for rework or condemn.

(4)



RCC M-ATPSS (AMAD) (CENTRAL GEAR:Ij&IB) (ACCESSORY GEAR BOX)

BLDG 329.--

1. Mechanics time observed to be not fuU'z~zev

,,2. Special tools cabinet located incc~nveniewinly. Too many trips back asid

forth to get tools and/or put them away- Same applies to the standarfrd

tool cabinet. All tools get inventorie. -- and locked up every night.

3. If work stand weize modified to provide ays to hold tools and parts,

travel back and forth to tool cabinets vowuld be eliminated. Need mrbrhod-

ization of work stations.

4. Survey standard tools provided to ascerrtaain that adequate and proper =0toos;

ar_- available to accomplish the task.

~5. Utilization of Air Driven/Pneumatic too %s would reduce fatigue and inmrove

productivity.

i6. Incoming and outg ing material supporti~g &MAD area could be a potv_-t±.ial

0 safety problem due to storage on main s 4 .='1e.

7. WCD Operations not followed sequentiaE.7 - by operators because they ~~

shortcuLs in many cases.

'-8. Before mechanic starts assembly he must ---first take AMAD housing outsieide of

room arnd clean with air and freon. Th:is% is necessary because '-,)usin.z has

not been properly maintained/stored afte-mr -leaning and inspection.

Operator must wear ear muffs and safety S-glasses. Cleaning a~rea and equip-

ment is located in the aisle which is a '.-hazard to any passerby.

9.Completed WCD's for AMAD disassembly ve~r not saved therefore no histrory

availabie.

10. Testing - (2) rest stands available but - only one capable of testing hbecause

parts missing from other one.



° Much mechanic time is idle time waiting for temperature to drop on

part so that part can be handled.

II. AMAD Work Stand design modified five (5) years (?) ago. One (1) stand has

been modified to add rotating device and five (5) stands still waiting to

be modified.

RCC MATPSS (JET FUEL STARTER F15 & F16)

12. Balancing - Mechanic takes the Gas Generator and Power Turbine to a

balancing room (100 yees away) plus associated/required special tools

to balance these items. While tools are gone from shop they are not

available for use by other mechanics. The assembly and balancing areas

should be adjacent to one another. Balancing equipment is common to and

used for other assemblies.

13. WCD does not reflect the actual disassembly and assembly sequences as

performed by mechanic.

14. Need to provide modified fixtures/work stands to eliminate use of wooden

holding fixtdre/garbage can to perform assembly sequence. AMAD could

receive serious damage if knocked off of fixture.

(2)



I I I
RCC (MATPSS) F16 Jet Fuel Starter

i. Disassembly of Combuster Housing and Turbine Housing homemade 3'x3'

stand bolted to floor with a wood fixture bolted to the stand to accomplish

this disassembly. Physical effort required to separate these items.

There should be a better way with better iixturing to perform this task.

Requires mechanics to bond over fixture.
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Ref: TECHNOLOGY INSERTION ENGINEERING SERVICES PROGRAM 28 Jun 1989

FOCUS STUDY CONTROL NO. SA-037

Unauthorized, outdated, and uncontrolled copies of technical orders is a
problem that can be easily solved.

There are three avenues for creating a change to a T.O.:
(a) AFTO Form 22 requesting a change, (b) one generated by an AFLC Form 103,
Nonconforming Technical Assistance Request and Reply, (c) Self generated AFLC
Form 252.by the Equipment Specialist (ES).

Under (a), the AFTO 22 is evaluated by the ES and if the requested change is
approved an AFLC 252 is submitted. The formal change to the T.O. is sent tc
all the 'satellites* in Maintenance that are on distribution for that
particular T.O. in the quantities specified.

Under (c), the AFLC 252 is generated by the ES and forwarded for printing and
distribution. Usually the changes are minor in nature and not critical. The
T.O. editor will turn in accumulated AFLC 252's (routine) and have them
printed and distributed. Again, the satellites in Main~enance will receive
the changes based on the number of T.O.'s credited to their account.

Under (b), the AFLC Form 103 is received by the ES. It is either approved or
disapproved. If approved, the ES has 2 options. He may authorize the
deviation from the T.O. for a specified length of time not to exceed 120 days
or initiate a Special Handling AFLC 252. The copy of the approved AFLC 103
and/or SH AFLC 252 is returned to MATEG personnel. The approved AFLC 252
copies are distributed by MAATA to the different satellites for posting in
their respective T.O.'s.

From the description of the T.O. changes procedures stated above, there
is no reason for unauthorized or outdated T.O.'s. The new work package
concept breaks out the T.0. into 12 different sections (assembly, disassembly,
inspection, repair, etc.). This allows the different work stations the
opportunity to order one complete set (12 work pkgs) for their T.O. file and
as many of the specific work packages required in their area. This can be
done even to the point of one T.O. per mechanic. In the past, all changes to
the T.O. had to be filed regardless of what section of the T.O. was changed.
Supervisors tended to have as few T.O.'s as possible to preclude having to
post all the changes generated. Now, the supervisor receives only those
changes pertaining to the books in his area plus only one set of changes to
the other set-of books. The SH AFLC 252's are controlled by a project number
and copies are provided to the different satellites by MAATA according to the
number of work packages in that area. The AFLC 103's and SH 252's are then
easily posted. These forms are removed and discarded when the formal changes
are received covering the information requested.

POC: Gilbert Maldonado/SA-ALC-MMPETB/(512) 925-6001
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