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SrEnEEMED MATERIALE

BAUSH WELLMAN INC. 5 (JUST ROAD FAIRFIELD NI 07005 201 -R27 -BNS5E
TEYAS INSTRUMENT: F -6
30 FORESY STREEL" quiomerwa:  EARISA curowerne 53185
BUILDING 1% DOOF; 1% o rone: 300015550 Hm/01/98
ATTLEBURC MA GB70D YOUR SPRC HO:
YOUR PART 2:  BP 7161

aLLOY STRIFP 190 M 24737 0. 005 O 0002 0. D002 Y TH
T™MO 0._183 +0, DOE =0 DB " Eéx
SHIPHENT HBR OCLl = 12 O LES
HEAT NUMBER ag7a?
aFax» CHEMICAL COMPOS :TION ( PERCENT ) XNXXX
1.94 BE .23 co a6 N .9 FE 12 51 A7 AL
.o08 BN Nl WY @7 CR { .003 PR

REMAINDER: CU

215¥E AS SWIPPED PRAC,PERTIES XT¥XX I¥uzETT BC 7 LOT OR COIL NUMBER Z3X¥Z
menE gl opsg - pme o0 |
ELuhEATmN ¥OIn 2" 4.8 - fa.d

HARIDNESS-1 DPH 308 .0

JoNDUCTIVITY % IACS 1R.8

GRAIN SIZE (MM) ol3 - .01

oAl UNAMLE MAMN TE
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TOOLING:

DISC DEFARTMENT TOGLING
BASE AM SOFTWARE
BASE AM HARDWARE

FINAL AMI HARCWARE/SOFTWARE

BASE MOLD MOCAFICATIONS

FUNCTION TESTER SOFTWARE

TOTAL QUIET SWITCH TCOLING GOST {KE):

COST ADDER .!’I.!_HT

COMPONENTS
DISC

SNUEBER HEXFORT
NORYL BABE
STANDARD BASE

SUB-TOTAL COMPONENT
ADDERS:

LABOR/YIELDE

ELEVATED TEMP TESTING
HYPOT TESTING

FINAL AWM LABOR
PILOTING LABOR

FINAL AMI YIELDS
FUNCTION TESTER YIEELDS

SUB-TOTAL LABOR/NYIELDS
ADDERS:

TOTAL COMPONENTLABOR/
YiELD ADDERS:

T7P8L21
T7P8L23
QRIGINAL

214

214

.00

214

¥ 77P8 QUIET SWITCH COST ADDERS

]
18.00
5.00
.00
16.00
3,00
2.90
43.20
TTPEL3 7TPBLE-2
7T7P8L2-3 9HO TAURUS
NO SUBBER WANUBBER
15.00 15.00
£00.00
20.40 26.40
41.4 B41.4
0.35 0.85
1.28 198
.00 B.0OO
1.25 1.28
14.85 14,68
49.13 40.13
71.83 71.83
11323 213,23

"/""_fz?'...-..sn—f 5/ 192
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-k FINAL ASSEMBLY MACHINE
MANUFACTURING PROCEDURES

- "R
STANDARD SINGLE GAGE (77P912-1,2-3)
WHEN PROCESSING 77PSL2-1'S AND 77PSL2-3'S THROUGH THE FINAL
ASSEMBLY MACHINE THE BASE ASSEMBELIES USED WILL ALL BE OF A

SINGLE GAGE SIZE. NO HIGH AND LOW QAGE SEPARATION WILL HAVE
BEEN DONE BY THE BASE ASSEMBLY OPERATION.

PN  SBELECTION FOR THESE PARTICULAR LOTS WILL 8E PER
MANUFACTURING ENGINEERING INSTRUCTIONS.

BASE CHECK GAGE DIMENSION USED FOR THEBE FARTICULAR LOTS WILL
ALSD BE PER MANUFACTURING ENGINEERING INSTRUCTIONS.

HIGH AND LOW QAGE (77P9L3-1.5-2)

WHEN PROCESSING 77PSL3-1'S AND 77PSL5-2'S THE BASE ASBY'SPROVIDED
BY THE BASE ASSEMBALY OPERATION. WILL BE DIVIDED INTO TWO
CATEGORIES, 'HIGH GAGE" AND LOW QAGE'. A DIFFERENT PIN SELECTION
WILL BE REQUIRED FOR EACH. IT I8 CRITICAL THAT THE HIQH AND LOW
GAGE BASE ASSY'S BE KEPT SEPARATED. TOTES USED FOR EACH MUST
BE CLEARLY DISTINGUISHABLE FROM ONE ANOTHER AND MUST HAVE
PAPERWORK INSIDE THAT FULLY DESCRIBES IT;S CONTENTS, (B.AM.
OPERATOR WILL PERFOAM THIS FOR EACH TOTE).

THE PIN SIZE USED FOR EACH GAGE, (HIGH OR LOW), MUST BE PER THE
PILOT COMMUNICATION LOG DATA FOE THE PARTICULAR LOT NUMEBER

THAT IS BEING PROCESSED.

THE CHECK DIMENSION OF THE BASE ASSY'S MUST ALSBO BE PER THE
PILOT COMMUNICATION LOGL PAY PARTICULAR ATTENTICN TO
COMPREHEND THE DIFFERENCE BETWEEN HIQH GAGE AND LOW GAQGE
WHEN SELECTING THE PROPER FIN.

ANYTIME A NEW LOT 18 INITIALLY SET-UP TO RUN, OR, WHENEVER ANY
MATERIAL 18 RE-STOCKED INTO THE MACHINE, (SENSORS, PINS, BASE
ASSY'S), 8PC VERIFICATION MUST TAKE PLACE. P CHARTS HAVE BEEN SET
UP FOR USE EACH TME VERIFICATION OCCURS.IF ALL CHECKS OUT OK.
DURING THE VERIFICATION ENTER A '1' INTO THE SPC COMPUTER. A '0'
MUST BE ENTERED IF A PROBLEM IS FOUND, AND CORRECTIVE ACTION
MUST TAKE PLACE PRIOR TO RUNNING PROCESS. PG 1 OF 1
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FUNCTION TESTER
mkﬂanm SUPPLEMEINTAL INFORMATION
SUBJECT TO CHANGE, NOTE REVISION

- REVISION:A 42492

TIPeLS1

TO FUNCTION TEST THESE DEVICES YOU MUST USE THE SELECT PART
NUMBER 77PSL2-1 TO PULL UP DEFAULT SPECIFICATIONS, THEN
PRAQGAAM MANUALLY THE SPECIFICATIONS BELOW:

MAX. ACTUATION 150 P8I PRECYCLE COUNT 2
MIN. ACTUATION 114 PEl PREC PRESSURE 800
MAX. RELEASE 144 PSl RAMP RATE 50
MIN. RELEASE 80 P& LEAK RATE 10
MAX. DIFFERENTIAL 45 P8I )

MIN. DIFFERENTIAL 15 P3§

CREEP CHECK

ore
ACTUATION CREEF MEN 200
RELEASE CREEF NN 200

THESE TEST SPECIFICATIONS ARE NOT AUTOMATICALLY SET IN ANY
DEFAULTS. YOU MUST CALL UP A 77P8L2-1 AND MANUALLY CHANGE TO
THE SPECIFICATIONS LISTED ABOVE.

PLEASE ENSURE THAT THE CREEP CHECK IS TURNED OFF TG RUN
THESE DEVICES, WHEN FUNCTION TESTING DEVICES YOQOU MUST
MONITOR THE PRINT OUT FOR EACH DEVKIE. IF A DEVICE SHOWS A
CREEP ACTUATION OR CREEP RELEASE VALUE LESS THAN 200 MEEC.
YOU MUST REMOVE THAT DEVICE FROM THE UNLOAD CONVEYOR AND
PLACE IN THE PROPER BIN FOR THESE DEVICES. THEY MUST NOT BE
SHIPPED AS QOOD PRODUCT. THIS I8 A TEMPORARY BET-UP PENDING
SOFTWARE UPDATES.

TI-NHT3A 006059




FUNCTION TESTER
PROCESSTSPECIFICATION SUPPLEMENTAL  INFORMATION
SUBJECT TO CHANGE, NOTE REVISION

REVISION:A 424192

TESTING PROCEDUME INFORMATION
BY DEVICE TYPE:

TIPSLZA
TO FUNCTION TEST THESE DEVICES YQU MUST USE THE SELECT PART

NUMBER SCREEN TO PULL UP DEFAULT SPECIFICATIONS. THE
SPECIFICATIONS THAT YOU SHOULD TEST THESE DEVIGES TO ARE:

MAX. ACTUATION 160 P8I PRECYCLE COUNT 2

MIN. ACTUATION 90 P8I PREC. PRESSURE 800
MAX. RELEASE 120 P RAMP RATE 50
MIN RELEASE 20 Pl LEAK RATE 10

MAX. DIFFERENTIAL
MIN. DIFFERENTIAL

CREEP CHECK ON
ACTUATION CREEP MAX 150 MSEC.,
RELEASE CREEP MAX 25 MSEC

THESE TEBT SPECIFICATIONS SHOULD AUTOMATICALLY BE SET WHEN
!.ilgINPéHEC:EHLT SELECT THI8 PART NUMBER. IF NOT CONTACT YOUR

TTPSL2Y
TQ FUNCTION TEST THESE DEVICES YOU MUST USE THE SELECT PART

NUMBER SCREEN TC PULL UP DEFAULT SPECIFICATIONS. THE
SPECIFICATIONS THAT YOU SHOWD TEST THESE DEVICES TO ARE:

MAX. ACTUATION 300 PSI PRECYCLE COUNT 2

MIN. ACTUATION 200 PSI PREG. PRESSURE 800
MAX. RELEASE 160 PSI RAMP RATE 50
MIN, RELEASE 40 P8I LEAK RATE 10

MAX. DIFFERENTIAL
MIN. DIFFERENTIAL

CREEP CHECK ON
ACTUATION CREEP MAX 150 MSEC.
RELEASE CREEP MAX 25 MSEC

THESE TEST SPECIFICATIONS SHOULD AUTOMATICALLY BE SET WHEN
YOU PROPERLY SELECT THIS PART NUMBER. IF NOT CONTACT YOUR

ENGINEER.

TI-NHTBA 008080
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» TIPSL3~1 EMGINEERING EVAL' S
{ MTIHIIII-I;B:!;:IBEUHI DRIFY
571

P 1}

PORFOSE IS TO DETERMINE THE IMPACT THAT VARIOUS MANUTACTURING -
VARIABLES MAY BE HAVING ON THE STABILITY OF ACTUATION/RRLEASE .
PRESSURES FOR THE 77FSL3A-1 QUIET AWITCH RECENTLY INTRODUCED INTO.
PRODUCTION. ADDITIOMALLY, INCREASING THRE PRE~DEFLECTION OF THE DISC

AFTER CRIMPING WILL ALAO BE EVALUATED TO DETERMIME IT'S IMPACT ON.
THE GAME. DESIGN ENG. MAS NOTED THAT THE REDUCTION OF APPX, .0025"

OF PRE-DEFLECTION FOR THE QUIET DIOC MAY BER A CONTRIBUTOR TO THE
SHIFT FROBLEM WE ARE EXPERRIENCING.

TEST LOT DEBCRIFTIONS

- STD PRODUCTION COMPONENTS.
- HAND BUILT, AMT CHRIMPAD AS FOLLOWE:
= LOT Al, WITK PRE-CRIMF AND LOW PIN FROBE.
- LOT A2, MO FRE~CRIMF OR LOW PIN PRODE.
17958 DIRE, 950PAI O.P. .
45 STATION R SO0FEI, 90 STATION § 60FSI.

1

0T "B* (24 DEVICES)

- 8TD FRODUCTION COMPOMENTS, (IQT "A*).
TWO SPACERS IN COMVERTOR.

HAND BUILT, AMT CRIMPED,

778 DIRN, 950FSI O.F.

45 STATION @ 60PSI, 90 STATION § 60PSI.

LOT "C" (24 DEVICES)

BTD PRODUCTION COMPONENTS, (LOT "AW),
AAMD BUILT, AMT CRIMPED.

32/57P8 DIES, 980PSI Q.P.

43 ATATION A 40ESI, S0 STATION @ S0RBI.

| T I I |

LOT "D" (24 DEVICES)

STD BRODUCTION COMRONEWTS, {(LOT "A").

MAND BUILT, HAND~LINE CRIMPED.

77PA DIES, aTD, O.P. NOTE WHAT IT IS,

45 STATION @ STD PSI, 90 STATION # STD PSI, NOTE WHAT THMEY ARE,

PAGE 1 OF 4
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LOT "E® " (36 ¥mvicEs)
- STD PRODUCTION COMPOMENTS, (LOT "A").
~ HAND BUIDY, AMI CRIMPED,
- 77P3 DIES, O.F. AS FOLLOWS:
~ LOT El, S50PSI
- LOT E2, 1200PSI
- LOT E3, 1400FSI
4% STATION @ SOFSI, 90 STATION @ 60PSI.

LOT "¥* {36 DEVICES)
- BETD PRODUCTION COMPOMENTHE, (LOT "a"),
- HAND BUILT, AMI CRIMPED,
- 77P8 DIES, 9A0PAI 0.P.
- 45 ATATION 8 G0PSI
- 90 STATION A8 FOLLOWA
- LOT ¥1, 35p3I (12 DEVICES)
- LOT F2, 6O0PSI {12 DEVICES)
= LOT ¥3, 65PBI (12 DEVICRS)

LOT "g" (36 DEVICES)

-~ 8TD PRODUCTION COMPOMENTH, (LOT "aA%), BUT WITH DALE'2 STEPPED
WASHERS, {(PROBABLY 2 OR 3 GROURE).

- HAND BUILT, AMI CRIMFED.

- 7788 DIEA, 950PEI 0.F.

= 45 STATIOMN § &S0WSI, S50 STATION § SO0PSI.

LOT "H™ {24 DEVICES)

el e ol o ol ey s e g gy

- STD PRODUCTION COMEOWENTS, (LT "A").
= HAND BUILY, DESICN LAR CRIMPED.

252 TOTAL DEVICES NERDED FOR TEST.

¥-Y RECORDEAR SHOOLD BE TAED TO MONITCAR CAIMP HEAD PRESSURES DURING
EACH THSY RUN.

FRIORITY BY LOT A3 FOLLOWSH: A, B, G, M, C, D, E, F.

C:\77SHIFY FPAGE 2 OF 2
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~» PILOT ROUTE CAR  77PSLE-1 48515-2 BROWN BASE
C PASS CAR
PRESENE TEST LINITS
MTHI 180 CREEP TN 10 NS 274001 CONVERTER LOTH _22AY -
MTLD S0 PRE-CYCLE PRESS. agn PS: 270~ ASHER LoTey T
N M Z7713=1 CUP LOT Th
£ 38 -9F3 -A 38830-27 DISC LAY a.‘ S~ .
CUSTOMER PART -FEVE—-BFBMH ::: g.mg?s'%iqﬁﬂ‘
OPERATIOM mE | T | cuocx s SHIFT | OTY GO | WSY MAD
ssoms sl [ S 93s (Mag) | 1 | 3
ssEBSE | S-Y | 229 TRATO ] (. | 34
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SER  1j FIK i3 L= 00QOODO; BIN-00GD | WRRLE4Z.7p MRAD-#8.7) LERK RATE: 1.2

FCT: 138.8) RELz 113,79 DiFs 25.0 PBIy AOTCR: 200.0we) RELCR: 200.0

SR 2( FIX 21 0= 0000000; BIMsGODO 4 MARISHZ.7p WRAUSHG.7q LEAK RATE: 1,2

ACTs 130.8; RELz 110,07 DIF: #71.8 P91; ACTOR= Z00.0ms; RELCR: 200.0

SR 3 FIS 3y O 00O00LOp DINBOLD | WRRUSNL Ty MRRD=G.7) LEAK RATE= 1.2

RfCiz 197.8) ARz 108.3) OIF: 2.5 PHl; ACTDR= 200.0wsy RELCHs 200.0

BER 4 PIX 43 C= OOG0000( BINCAOER § MRALEA2.7) MRRIcSA.?y LEAK RATE: 1.2

Al 1327 REL= 1093 OlFe 2B.7 PS[y ACTOR: 200.088) RELDRT 200.0

4-WRY-I792 14487020,34 UFER DOOR DID NOT (PEN |

BER Yy FIN 13 Gz OUDOOMD; BIN-BO0D ;3 MRKL=4%.2] MARD=45.9) LEAK RATE=

Meia L4Uafy REL: $l%a6j DiF= 260 PHI; ACTCH: 200.0wey RELGR: 200.0

GER By FIN 2 Us OGOO00y BINGBOOD y MRRU=4%,2; MRRD:=45.%; LEAK RATE:

ATz 13743 RELz §14.4; DIFz 22,8 PSI; ACICR= 00.0wmy RELCRE  200.0

SEK 7y FII 34 C= DMOODOO; BINSGIDO 3 WRRUS#Y.Z; ORADC9S.%) LEAK RATE:

ATz 141.13 KEL= 109.4; DIF= 21,3 PEI; ACICR= 200.0me; RELDRE 200.0

Bt By FIX 4] Gs cluod0dy BIN-BO0D § MARU=47,21 MRHD=43.%| LB RATE:

ACiz 1854y MEL= Lc.ay DIFs 30.0 PH; ACTER: Z00.Ums) RELCR= 200.¢

4=MaY Fwg (910034500 GPER LUGR BID MOV CLOGE 1 '!
. i

SR 55 FIY 1y O- oGy BINSBUGD ; WARU=#A.5 HRRDs42.2y LEFK RRATE= L.S

Bz 02735 REL: L6dhd1 Dir- 9.2 P51y ACTGR: 200.0ms; HELCK:  200.0 TI-NHTSA 008070

St wg FLE 2] C ol ol | WARLEAS.S;  MARDod6.Z§  LEAK RATEZ L.

Wt wdedb REL: Zilo%d @R - DiWF ARDY ACTER: J00.0wsr AELLn:  E90.0
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1 Pl %) 0= olwindly Dineslily ; DRRUS#e.Ty sRRDS#0.Z)  LEAK RATE: L9
iy RELY lghie; BIFS 1.9 PRy ACTOR: 200.0miy RELCR= 2000

MUK el lé S OPER DGR DID WOT CLDSE 1

BEh
L
SER
fll=
SER
ACT=
HER
ALT=

By Fu 1y U= 0000000y PIN=GOOG | MARLis#44.d, MRRD=44.3) LERK RATES 1.8
142.2) #l= 1ldey DIF- N.a P3l; ACTCK: 200.0esy RELCH: 2003

l4; PIL 23 L= CODOGOG; SINBOOD | #GU-44.5) AdRL-4b.3y LEAK RATE: 1.8
14205 Rel= L340y DiF: 3.0 /8L ACTIR= X0.0ee; RELDR=  200.0

135 PLX G5 C. 0ODOGOD; BINCBOGD § WRRLEHA.G) WRKD:4A.3p LEAK RATE: 1.8
1387 KEuz 1040y DiF= 5.2 PSl) ACTCR= 200.0ms| RELDR: 2040

iog Fid 45 L= GOO0000; bIN-BOOD ; WRRLEALE; WRRO-4G.Y; LEAK RATE: 1.6
1Ml RELs Lie.dy BIF- 22.6 PBI; ACTCR: Zu).0es; RELCR: 20040

w-MAY-1592 150245760 OFER LOGR UID MOV LLUGE i

Lig P L L= (M0 BIN-EOOD | MRAf=46.9 MRRDo4S. 14 LERK RATE: 1.8
13,9 REL= 1OM.1p BIF= 35,7 Aly ACTCR= 200.0msy RELCR= 204.0

ey FHE 35 G- O000000; DIRRGUOD ¢ MRRU:AG.T) WAR4a.l) LEAK RATES 1.6
134,% PREL= iUo.Z; LiF:- 7.7 &60) ACiGR= X00.0may RELCR: 20(.0

i7g Fid 3 L= 00000003 sIWenlld § maAUs34.9¢ MRRLGAALDy LEAK RATE: L8
1.4y REL= 10.8; DIF= 30.8 P8I ACECR: 200.0sey RELCR- 200.0
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PILOT MAKER
¥ PROCESS PRAOCEDUREE 77PBL3-1,5-2
REVISION A: 42882

.

GENERAL INFORMATION

EACH DISC LOT MUST BE WEIGHED OUT TO DETERMINE THE EXACT
QUANTITY OF DISC IN EACH LOT. THIS WILL PREVENT EXCESSIVE
COMPONENTS OR SUB-ASSEMBLIES FROM BEING GENERATED, AND ALSO
WILL PREVENT COMPONENT OR SUB-ASSEMBLY DEFICIENCIES.

THE PILOT COMMUNICATION BOQARD SET UP IN THE MANUFACTURING

AREA I8 AN IMPORTANT INFORMATION PIECE. IT WILL ALLOW THE TEAM
TQ DETERMINE THE STATUS OF ALL CURRENTLY APPROVED PLOTS AT
A MOMENTS GLANCE. IT ALSO SERVES TO REDUCE THE POSSIBILITY OF
MIS-CALIBRATING THE NEW QUITE SWITCHES, 7/PSL3-1 AND 77PSL5-2. THE
PIN BELECTION, AS WELL AS THE BASE CHECK TARGET USED ARE
IMPORTANT IN ANY PRESSURE SWITCH. THE QUIET SWITCH MAKES THE
SELECTION ACCURACY MUCH MORE CRITICAL. THEREFORE, THE
ACCURACY OF THE PILOT COMMUNICATION BOARD ENFORMATION, AS
WELL AS IT'S AVAILABILITY TO ALL INVOLVED IN THE PROCESS IS KEY.

PLOT PROCEDURAL OUTLINE

1.) THE PILCT MAKER WitL BUILD A 32 PIECE PILOT AS WITH STANDARD
77PS PROCEDURES.

2) THE PILOTS MUST BE CRIMPED ON THE AMI ROTARY CRIMPER USING
THE CRIMP DIES MARKED 77PS'. WORK WITH THE AMI OPERATOR TO
ENSURE THIS IS ADHERED TO.

3.) WHEN THE PLOT SENSORS ARE AVARABLE, THE PILOT MAKER WILL
NEED TO MEASURE THE SENSOR DEPTH ON 10 SENSORS OUT OF THE
PILOY. THE PILOT MAKER MUST THEN CALCULATE THE BASE -
CHECK DIMENSION REQUIRED TO PROCGESS THE PILOT FURTHER. IT
I3 CRITICAL THAT THE BASE DIMENSION BE SPECIFICALLY TAILORED
FOR EACH PLOT. THE FORMULA FOR CALCULATING |5 AS FOLLOWS:

PIN SIZE - OFFSET - SENSOR AVERAGE = BASE CHECK NEEDED

4,) FINAL ASSEMBLE THE 32 PIECE PILOT WITH THE PROPER PIN,
SENBOHS, AND BASE CHECK USING STANDARD 77P8 PROCEDURES.

PAGE 1 OF 2
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PILOT MAKER
* PROCESS PROCEDURES T77PSL3-132
REVISION A: A728/%2

. T

5.) FUNCTION TEST THE PILOT USING STANDARD 77PS FUNCTION TEST
:BH%%%?JLIIFTEEE FOR THE 77PSL3-1 OR 77PSLE-2, SPECIFICATIONS

6.} REVIEW THE PILOT RESULTS AND ACCEPT OR REJECT PER
STANDARD ACCEPTANCE CRITEAIA. NOTE THAT ACTUATKON AND
RELEASE CREEP MUET BE MAX'D QUT Z00MBEC, AR ABOVE.
ANYTHING BELCW 200MSEC |13 CONSIDERED BAD.

7.) ONCE THE PILOT CAN BE ACCEPTED, THE PILOT MAKER MUST
FILL OUT THE INFORMATION ON THE PILOT COMMUMICATION CHART.
HOWEVER, DO NOT FLL IN THE SENSOR AVERAGE OR THE BASE
CALIBRATION UNTIL 10 SENSORS FROM THE 'PRODUCTION' RUN
ARE MEASURED. THE SENSORS FROM THE PRODUCTION RUN CAN BE
FROM THE 25 PIECE SAMPLE THAT IS PROCESSED DURWNG THE '
PRODUCTION BULD. WHEN 10 SENSORS FROM THE PRODUCTION RAUN
AVAILABLE, MEASURE THE OEPTH DIMENSION, CALCULATE THE
AVERAGE, THEN CALCWNATE THE BASE CHECK TARGET WITH THE
FORMULA USED PREVIOUSLY.

8.)WITH THE SENSOR AVERAGE DIMENGION FROM THE PRODUCTION RAUN
IN HAND, THE PILOT MAKER SHOULD FILL IN THE REMANING
POATIONS OF THE CHART. ADDITIONALLY, THE LOW GAGE LINE
INFORMATION SHOULD BE FILLED IN AT THIS TIME. THE ONLY
DIFFERENCE IS THAT THE PIN SIZE (S 002" SMALLER FOR THE
LOW GAGE. THUS, THE RESULTING BASE CHECK TARGET WILL BE
002" SMAI L FR.

PAGE 2 OF 2
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F BASE ASSEMBLY MACHINE
MANUFACTURING PROCEDURE
-~ CALIBRATOR-CHECK 9ET-UP3

TEST LIMIT SCREEN USE:

ENTER LIMITS
CALIE TARGET CALIE TOL CAL/CHECK DIFF |-
XXX MILS XXX MILS XAX MILE
CHECK TARGET | CHECK TOL HIGHALOW LIMIT
KX MILS XXX MRS XX MILS
EST SPRINGBACK AUTO-CALIBRATE
X MILS MO

THE 'HIGHLOW LIMIT* BUTTON MUST BE SET TO "0% THIS WILL TURN
OFF THE HIGHLOW GAGE SPUT FEATURE, AND WILL SEND ALL QOOD
BASE ASSY'S DOWN THE F.AM. UNLOAD CONVEYOR.

THE 'CAL/CHECK DIFF BUTTON SHOULD BE SET TO "0" ALBO. THIS WiLL
ALLOW THE CHECK STATION TO OVER RIDE THE CALBRATOR IN THE
EVENT THAT THE CALIBRATOR CALLS AN AS8Y BAD AND THE CHECK
STATION CALLS THE ASSY GOOD. THE ABILITY TO DO THIS WILL ALLOW
YOU TO FORCE THE CALIBRATOR TO WORK HARDER WITHOUT REDUGCING
YIELDS - THUS MMPROVING THE PERFORMANCE OF THE MACHINE. IT
MUST BE NOTED, HOWEVER, THAT THIS ALSO MAKES IT IMPERATIVE
THAT PROPER CHECK STATION SPC PROCEDURES ARE FOLLOWED.

THE 'CHECK TARGET AND 'CHECK TOL' YALUES MUST BE SET PER
MANUFACTURING ENGINEERING INSTRUCTIONS. :

THE 'CALIB TARGET AND 'CALIB TOL' VALUES MUST BE SET TO ALLOW

PROPEA CENTERING OF THE DISTRIBUTION ON THE CHECK STATION
WINDOW OF AGCEPTANGE.

TI-NHTSA 006004



PG 1 OF 3
TEST LWET SEREEN USE CONT:
HIGH AND LOW GAGE (77P81.3-1.5-2)

- TE-

THE 'CHECK TARGET AND 'HIQH/LOW LIMIT VALUES MUST BE SET TO
THE MID-POINT OF THE PILOT COMMUNICATION LOGQ HIGH AND LOW
BASE CHECK X BAR VALUES. THE 'CHECK TOL' VALUE MUST BE SET PER
MANUFACTURING ENGINEERING INSTRUCTIONS.

EXAMPLE:
256 PIECE SAMPLE DATA YOUR RESULTING
LOT# SENSOR XBAR BABE CHECK XBAR B.AM. CHECK
TARGET I8
2 HKaH 045 0906
000%
2 LOW db 0885

NOTE THAT BY PLACING A VALUE OTHER THAN "0" IN THE HIGHLOW
LIMIT BUTTON YOU HAVE ENABLED THE HIGHLOW GAQE SPLIT
PROGRAM. A "0" IN THIS BUTTON WILL TURN OFF THIS PROGRAM
DEFAULTING TO THE STANDARD SINGLE WINDOW.

THE 'CAL'B TARGET' AND 'CALIB TOL' VALUES MUST NOW BE SET TO
ALLOW PROPER CENTERING OF THE DISTRIBUTION ON THE ENTIRE
CHECK STATION WINDOW OF ACCEPTANCE.

OPERATING IN THE HIGHAOW GAGE MODE EFFECTIVELY DIVIDES THE
ENTIRE CHECK WINDOW INTO TWQ SUB-WINDCOWS. THE LOWER HALF OF
THE CHECK WINDOW I8 DESIGNATED AS "LOW GAGE" WITH THE UPPER
HALF DESIGNATED AS "HIGH GAGE". ALL BASE ABBY'SIN THE LOW GAGE
HALF WILL BE UNLOADED AT FIRET UNLOAD GBTATION IMMEDIATELY

8EFORE THE F.AM. CONVEYOR UNLCAD. THESE WILL BE COLLECTED IN
A TOTE AND WILL REQUIRE A CHANGE IN PIN SIZE AT THE F.AM. PER
THE PILOT COMMUNICATION LOG. ALL BASE ASSY'SIN THE HIGH QAGE
HALF WILL BE UNLOADED DIRECTLY ON THE F.AM. CONVEYOR AND
MUST RECEIVE A PIN SELECTION A3 REQUIRED BY THE PILOT
COMMUNICATION LOG.

TI-NHTBA 008085




PG20OF 3

L!s'r LINT SEREEN USE CONT:

- -

IT IS CRITICAL THAT THE HK3H AND LOW GAGE BASE ASSY'S BE KEPT
SEPARATED. TOTES FOR EACH MUST BE CLEARLY DISTINGUISHABLE
FROM ON ANOTHER AND EACH MUST HAVE LD. PAPERWORK INSIDE

WHICH DETAILS:

1.) SENSOR LOT NUMBER ASSY'S ARE MADE FOR.
2) HHGH CR LOW QGAQGE AS3Y'S, (WHICH ONET)
3.) BASE CHECK WINDOW 3SORTED TO.

4.) DATE ASSEMBLED AND BY WHICH OPERATOR.
§.) DEVICE PART NUMBER

THE FINAL ASSEMBLY OPERATOR WILL SELECT THE PROPER PIN SIZE,
PER THE PILOT COMMUNICATION LOG, TO USE DURING FINAL ASSEMBLY.
THE PIN SIZE WILL BE ADJUSTED TO SUIT EITHER HIGH GAGE OR LOW

GAGE BASE ASSY'S.

IT IS IMPORTANT THAT THE COMBINED NUMEER OF HIGH AND LOW
GAQE'D BASE ASSY'S PROCESSED FOR EACH LOT SHOULD EQUAL THE
TOTAL NUMBER OF SENSORS IN THAT LOT. THIS WILL AVQOID
UNNECEBSARY RE-WORK OF UNUSED BASE ASSY'S LATER.

PQ3OF3
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MG 050 134 Pﬂ MDEB-2 MEPU CPPC ZARN

T9: HILL SWEET PFCMR
DAVE .SZARN ZARN
STEVE OFFILER 5BOY
DALE S0GGE FruN
CLAIRE BALTHAZAR FCME

FR{ MATT SELLEMNS MIB2

8J: 77FSL3-1 CALIBRATION HHIFT 3TTMDY

ATTACHED ARE TEST RESULTS FRONM A STUDY TO DETERMINE THE CAUSE OF
CALIBRATION ZJHIFTING THE LIME HAS EEEN IDNPFERIENCING ON TEE MEN
7TPALY-1 QUIRT SWITCH.

IN ALL, 15 THST LOTS WHRE SET UP; EACH WERE MADE FRON THE SAME
COMPONENT LOTS. BMANUFACTURING YVARIABLEY ARE OOTLINED ON THE
ATTAUCHED SHESTS. :

WE MAD EXPECTED THAT AN INCAEASE IN DISC PRE-DEFLECTION WOULD
POTENTIALLY INCREASE ACTUATION AND RELEASE VALUES. ACTUALLY WH SAW
THR ORPPOSI'ME. LOTA 'Ef AND G’ AEPRESEKNT TRO ATTEMPTS TO INCREASE
DISC PRE~DEFLECTION., B’ HAD 2 SPACERS WHILE ‘Gl7, ’G2’, AND 'G3’
EAD THE STEPPED DOWK WASEERS AT INCREASING LEVELS. IN ALL CASESQ
ACTUATION AND RELRASE VALUES DROPFED FOR LOTS ‘B! AND 'G’. DORS THE
PROBLEM LIE IN PLACTNG KECESSIVE FRE-DEFLECTION OM THE DISC? IF 80
THERR AEEMS TO EE A VERY KARNOW WINDOW BETWEEN LODSE {RATTLING
DISC) AND EXCESSIVE PRE-DEFLECTION. THE DESIGN LAB CRIMPED PARTS
A3 EXFECTED WHRE AUBSTANTIALLY HIGHENR IN ACTUATION AMD HELEASE
VALUES .

FLEASE REVIEN AND ADD YOUR COMMENTE.
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SENSOR MEASUREMENTS

RAMGE
Caudy
0, JLEE
TanmpEg
NG
R
Fen AT
O OOES
ST
0. G030
2. 0045
e WSS
J.004%
3, LLAT
J. 0055
DA

0. 0047

A, AmT wpreceimp
P; Amz Mo [pre-erimp

DImM
| ]

Yl
l.1610

1a LEF2
Lalaiad
L2350
HE= 1
i.l5a%s
L. LEET
Loisld
1.1412
sn 1610
1. 1407
l.1412
1,1517
1. 1598

1.139%

DIAM
~H1GH

1. 1524
Lo ibAd

talfld
-1 1
Laah2G
La1slS
1. 1625
Pa k&1
104300
1a 1442
1a 15645
11722
1.1455
1.1722
HE ¥

[.193%

RANGE
2.003%
. OB
3, 0022
fa, JOAG
11,9033
o, Add3
0. 0U43
o, 0OZA
0. 0020
. 0030
o, 003s
0.011%
Ulmﬂ
0. 0105
M, OONE

(3o DOAG

SENSOR
30 Q449
0. 0471
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~MSG M= 3PI254 FR=VAOS TO=COPY SENT=10/29/92 08:32 AM
ET=C DIV=)30 CC=00134 BY=UAGS AT=10/20/92 02132 AM

TO: ED KADIBEVEKIE MDES

CC1 PILL SWEET PCME JOHN KOURTESIS MDEE
LOU ROCHA MAYR ANLDRE CHARFPENTIER  ACHR
OICK OARIEPY MFFC DENNIZE NATALE PCME
BEOE BASILIERE ELTL TOH BURKE MFFC
JOHN DBORMEEY JOOR DAVE CIARN ZARN
STEVE OFFILER SB01 CHRIE WAGNER CDW3

FRt Hﬁwrﬁ

REl S7/952P8 PRESBSBURE TESTER MODIFICATIONE

ASCH I 2 S N PO N STV N ST N X SO S S ) e N hchle S S T N Y OO 7Y
ED,

THE FDLLOWING ARE OEMERAL MAOTES FROM THE MEETING HELD 1Q/27/92 TO
BRAINETORM UPGRADE APPROACHES FOR THE S7P8 AND 32PS PREESURE
TESTERS. THEBE NOTES BEHIWALD BE REFEREMCED WHEN YDOU EETIMATE THE
FEHUESTED MODIFICATIONS TO THESE TEBTERSE.

EEMERAL MEETIMG NOTES!

THE 37PS TESTER MODIFICATIONE YOU ARE ESTIMATING ARE NECESSARY TO
SUPPORT S0ME NEW MODEL YEAR 1994 PRODUCTS, AND TD PROVIDE ADDED
FRESBURE TESTING CAPACITY WHEN THE =27PH #RODUCT BTARTE WP IN
DECEMBER 1?72, THE MY®4 PRODUCTS ARE THE HONDA PEPH AND NISHAN VX34
PEPS.

M= CURRENTLY HAVE THE CAPABILITY OF TEBTING S7P2 BASED PRODUCTS CN
THE 77PS TESTER. THIS BECAME POSSIHLE AFTER HEAL TRAVEL ADJUSTMENTS
WERE MADE BY KENNY THIS WEEK. THIS CAPABILITY WILL ALLOW FOR ¥HE
RERUIRED DOWNTIME TO MODIFY THE 37F8 TESTER WHICH PRELIMINARILY I8
ESTIMATED AT 2 OR 4 WEEKS.

THE NEED HERE I8 TO DEVELOF THE S7PS TESTER INTO A UNIVERSAL TEEBTER
CARABLE DF TESTIMG THE CURRENT E7PE, T2FS, 77P8, 87PE, NIBSAM ViS4,
HONDA FBFE, CHRYALER LH/JA, AND JUST ABOUT ANT OTHER REASONABLY
SIMILAR NEW PRODLET WITH AN ENVELOFE THAT IS WITHIN 80ME MUTUALLY
AOREED LFON MAX LIMITES. E WOULD NEED TO ESTABLIBH WHAT THESE
LIMITE ARE PRIOR TO INITIATING ANY WORK. WE WILL ALSO WANMT TO
DEVELOF THE CAFABILITY OF TERTING THIS WIDE VARIETY OF PRODUCTB di
THE 32FPE TEBTER AS WELL. THIE SHOULD BE EETIMATED SEPARATELY.

WE DISCUSBED USING SMEL FIXTURING SIMILAR TO THOSE UBED ON THE APT
TESTER THAT WOULD FPROVIDE THE QPERATOR THE ABILITY T CONVERT FROM
ONE PRODUCT TYPE TQ ANOTHER WITH MINIMAL TIME AND EFFORT EXPEMDED.
THIS WILL BE NEEDED BECAUBE WE EXFECT TO HAVE DEVICES WITH VARYING
TERMINAL POSITIONE AND HEIGHTS. YOU BRIEFLY MENMTIOMED THE
FOSBIBILITY OF BANGING THE FOUR FIXTUREE TOGETHER TO MAKE
CHANDEOVER EVEM FABTER.

WE WILL ALSO BE TAKENO THIS TIME TO URGRADE THE COMFUTER SYSTEM TO
TODAY S STANDARDH. PLEABE INMCLUDE THIS IN YOUR ESTIMATE.

AS OISCUSSED AT THE MEETING, YOUR PROPDSAL SHOLLD CONEIDER THE
RETENTION ANMD USE OF A5 MUCH EXISTING WIRING AND/OR MECHAMICAL
FEATLIRES FROM THE CURRENT SYSTEM AS FUBGIBLE IN AN EFFCRT TO HOLD
COST DOMN.

TI-NHTSA 008115




THE NEST THAT THE DPERATOR INSERTES EACH DEVICE INTO MUST EBE
TOLERANT OF VARIDUE BABE AND HEXFORT DIMENEIONE. SOME PRODUCTE HAVE
WIDER BABEE AND HEXPORTS THAN OTHERE, SOME HAVE BAJES AND HEXPORTS
THAT ARE TALLER THAN UTHERS. W& WILL MEED TD AGREE ON A TOLERANCE
WINDOW OF AECEPTAPLE DIMENSIONS FOR AlLL THESE FEATURES.
TRADITIOMALLY THE FIXTUREE HAVE CLOSELY MATCHED THE DIMENSIONS OF
THE BABE TO FDRCE ALTIGNMENT OF THE TERMINALS WITH THE POAD FPIMS.
BECAUEBE THEEE TIGHT NEET FEATURES WILL MO LONGER EXIBT, WE WILL
NEEOD TO HAVE THE OPERATOR VYISualiY ALIGN EACH DEVICE IMTO THE
PROPER ORIENTATION DURIMG TESTER LDADINE. WE WOULL EXPECT THAT THE
DFERATOR WOULD BE CAPABLE OF ALIGNING EACH DEVICE WITHIM A +/- 10
DEQGREE ROTATION?

WE WOULD LIKE TO SEE AE AN OFTIDN WHAT IT WOULL COST TO CONVERT THE
NLOAD STATION TO DNE LIKE THE 77PB UMLOADER. A BYELRON UNIT WOLLD
UNLOAD OMTD A CONVEYOR. THE CONVEYDR BHOULD BE LONG ENOUGH TO ALLOW
THE FUTURE ADDITIONS OF A CODER, LEAK TEST STATIDN, THREAD
PROTECTOR INSTALLER, ETC.

IMMEDIATELY AFTER COMPLETION OF THEBE MDDIFICATIONS TO THE 37PS

TESTER, WE WOLLD LIKE TO CONSIDER PERFORMING THE £AME LIPORADE WORK F
TO THE S2P8 TESTER. PLEABE HHOW A2 &M OPTION THE COST TO FERFORM "
THEBE IDENTICAL UPDRADES TD THE DRFPS TESTER. THE PREMISE HERE I3 '
THAT THE MODIFICATIONE FERFORMEED ON THE S7PE TEBTER WILL ALLOW US

TO TEST S2FE PRODUCTS ON THE ¥/7F8 TESTER - FERMITTINO THE REGUIRED

DOWNTIME WITHOUT SHUTTING THE S2PS LLINE DOWN.

T0 SUMMARIZIE, PLEASE ESTIMATE THE FOLLOWINGE

1.0 COMPUTER LUFDRADE OM THE 37FE FRESSBURE TESTER. |

2.0 MECHANICAL UPGRADESG TU THE J7PS TESTER NECEGBARY
TO JEBT PRODUCTE OUTLINED ABDVE.

3.0 OPTIONALLY, THE COMVERSION OF THE S7P8 TERTER UNLDAD
STATION TO ERUAL THE 77PS TEGBTER. i

4.0 COMPUTER UPGRADE ON THE SZPS8 PRESSURE TESTER.
5.0 MECHANICAL UPGRADES T THE S2FE TEETER NECESGARY
TO TEET FRODUCTS CUTLIMED ABIWE,

WE WOULD RFFRECIATE A48 RAPID A REAPDNSE AS POSSIBLE. IF THERE IS

ANY MISBING INFORMATION, OR IF YOU DEEM WECEESARY ANMOTHER REVIEW,
PLEAEE CALL.

REGARDS. . . MATT
N124K5
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HIGHLIGHTS .
Swohen B. Offiler
Week Ending 92-05-08

87PS YALIDATION ISSUES:

During validation of 87P5L2-2, L8-1, and LI1-3. we have discovered an issue with wear of
the movable comsct.  This is mechanical wear not relassd to electrical crosion.  The effect is
1o increstc the base ealibration by 3.5 mils (on avermge, for L1-2. ochers not analyzed yet).
Thls causes & shift towands crecp-actuation afier Impulse cycling, We are presently working
ar "A" ptiority level to correet the issue. Panallel efforu include:

= Rebuild and test of switches which are purposely pinned towmndt creep release

T Use of the 50418-5 Chigh cwrrent 55/56/5SB/61PS contact), which should be a dop-in
. replacement
s -wf

weleft o Use of a contact similar w 30418-3, bw with much iess silver, which should provide

cfee £ 2 myoce robust mechanical inserface with the stationary conmuet . ’

NTE e Look into & harder version of the presems contac, e, harder copper ot possible use of ¢
“*:.,'f brazs base materin] ingtead

We will have all of the above Tlems undecway by mid-next week; with results by Mon. ¥/18.

OTHER VALIDATION ISSUES

We will be delivering Fluid Resismnce pares b the Chem Lab on Monday 3411 for TTPSLI-
2 sad L3-1 combined validation. This represents n two-week slip from the original schedule:
pushing cotoplerion from 7/2 to /16,

Problems which surfaced during the final characterizations of S7PSFA-3 and STPSLLI-3 need
to be dealt with, which is preventing completion of these 1SR packopes originally due /15

PRODUCTION ISSUES

We are analyzing samples from the 306 fallout that is occurring on TIPSL3-1. Dade nas
noted the "bad” devices make poise, and comelate poorly berween production and lab readings:
whertas "pood” devices are just U opposite. [t is hoped that Jeff and | will be uble wo shed
light on thece cbesrvations and help reduce the unaccepiably high fallout.

MISCELLANEOUS
The 1eam is warking diligentdy to produce updated D and P FMEA's for the #7P5. Twice-
weekly mestings are progressing.

Jeff is working on an exiensive st for Dale o characterize the hydraulic diswrpbance equeied
to noise versus disc and device differential.  This wsex many differeat tes) jots of devices.
The highest priority iwm. dve 5713, is an R&R benveen production snap deviees and gquier
devices. The rest of the testing will lend to 2 noise lest in the ES. as well as control plans.
i,

FINHTSA 008119
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Thermsl Gylaling fox Froduct Veriflostien Speciflaation
Spesd Goutrol Switch:

Lab Tast:

Total Ilapasd Tine: 00 Hours

WIS T S o A fh-'-
Prodndura:

Tempara Tizs
(i) - of plaske

100° ¥ 0.3 hr.
sy (re?) 2.0 hr.
1H0rp | AZ) 0.33 be,
100°F 3. 0.3 b

vrddEdERrmaARIE s E Rk rAaR N TR EENTY FFAFEFEE AN
[
H

Total 3.2 hoe. 72 BT S e e,

3.23 hr. X 2/shife = §.5 bra./ehafe S A et

% shife/dey X 6.5 bre./shift - 19 hre, /day. Al - e
400 hoa, 713 bre. Mday = 46.15 asys

L e, |
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B3 V3 eny D cannedrors

e 3 - Fowin Joai
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Thermal Syleling for Profuct Verificstion Speeiffcation
Speed Contrsl Swiceh
Lab Tast: !
Totsl Klapasd Time: 600 Hours .
Procedurat

Tamparaturs Tims F;,,-J ‘Tt.-.f

) N

100° 7 ' 0.5 hr.

MSF (r61) 2.0 br. r?a-.l-'r""'r wey g

1orr {102 0.23 hr.

10048 (35) 0.3 he .
----------------------------------------- f..‘ o= 5‘ . .

Tocal 3,23 hry- s /r

3,25 he, X 2/ehife = §.9 hra./ehife

7 Jhifesday X 6.4 brs, subife = 13 hes./day
|‘l - )

$00 hre, /13 hzw.fday » 46.19 deye
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CAUISE COWTRQ: FRESSURE SWITSH
SOUNED PULSE LIVEL TEAT

BacRgZsyng

“he TTPSLI-1 cpuise gontrol predsure switch for Ford Moter Co. Tas
best notad Lo cause & fsund in ERE PASIGNQARr cIdpaznoent 3f some
veniziax. The 33und iz heard dAuring the swigeh Actuarica and ¥aladia whan
she Ewicoh 1® mounced on the master cylindec. Testiog has shown thit =h
zaund incansity digrsazed with decreasing switty dlffarerilali. U wax
IMASrized ThAT Lha scund was caumsd the auddan incrmase in the
Bydraulic volumd of the syvatam whan T Awiton spoTuates. OM ACTURCLGN TR
pEmssure disc shapas and traveld a small discancs {<.020%) cauaiag an
inccadde 1 the fluld valums.

A "noiyy" switzh ean ba fesed in ehe lab by applying AIE pIasauce
and listening for the sound with & commen miccophena. Hedrly “quise®
awicohas zould nat b haard wikh this methad. They could L& haard wied
mounted on the Brane system. Therefore a more sensitive mathed of
liscening for & cuantifving che sound laval Wes neaded. A naw oathod vas
dewvaloped which actuates a switch hydraulically and liscens for tha s:und
wit® a hydrophofs.

AvERan desczioticd

The procotyps syacam coneist of & hydzsu.lc hand pung whick iz usad
ty dupply prasaure ta 4 "t”= fitcing. The suwiten Lo meunced cn ha
Fizting along with & asnsicive pressure cransducer, Tha poeasuce
tranaducer L3 & quarta dynansle pressurs transduser capabls of reselving
to .00Llpsi. The quarta tranaducer can OELEulS t3 l3Fhz fzsquenties. A
ayacem ovarvieuw ‘13 shownt in Figuze 1.

The prassure i3 increasad capidly frem U= 200pai or goedter while
the switch and tha pressurs transduces autput iy monitcred with an
s8cilloscope. With tha scope it is possible to chikrva any suddan chungs
in peassure (inciuding turbulence) which 1s equivalent Eo scund in an dir
SyaLam.

Zeagls

i TANLS wars ran on beeh TTP4LZ-1 "noisy" ywitsohes and TTIRELi-, 3w i
: diffgrantial "gquist™ awitch. The Iesulcs are sndwn Ln figures & i 3.

The praasuce teace shows thit the *naliy™ switch dees have &
significent sudden change in pressure asscclated with a suddan iaczeans
in volums. The pressuce drop la an avarige of 4%ngi, algom = 4p3l for “an
Fip=s:, *he plot shows tha* che sudden drsp esiited the 3ystem o2 :
rqaonate.

The low differantial switch shows little corrasponding prassuid
drop. A alight lavaling of the Preafsuie cucvYe can ow 3w in figure 3.
*he volume change is reduced wlth the lower diffszenclal dise and thare
in lass snergy in the Alsc te saxcics tha syseam, Becauss of manufscturing
variabilicy tha quiet Adwitch Scmetimas aRaws 1 small prassura drop
{(Figurm 4) nnd sometimas shows 4 refc to Sllghtly posicive praasurs
incradse IFiguce 5. A positive rezonant EpLEA wAR REVaD chaacvad, Thix
indicates chat any volums change is immediately dampanad cut. For & tan
giezd sample che AveEsge pulse leval wan a poyirive plex 2.2pai, with 8
sigqma 0.30pal.
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It uas noted during reapeatabilicy & seproducikilicy Leating srac
sgund lawvels oo noisy ywitches changed during the tast. This is shawn gy
chy diffarsmte Betusan coluen ane and column tvo undar ocpazTatoE Howvaes 4n
Flguew §. This data Lp conziscently below the acther whzes yecs of
zaadings on the sams page. it way discovered thar the low readings warm
takan two diys Before all othez resdings. This increswing sound Lavel
with cing has baen noced by Ford on cadt vahiclesy. A invescigacion is
planned te cndarsrand cha cause. The invescigazion may Ladicats thac
praconditisning o2 the parts iz cequiced Dafcce sudicing sound lawals.

The tioe ahlft affect was RSt _AGtEd 9N Lhe qULST BAILE CEcChuss oiay
wars all tedtad within heues of sach other. Tha RER far the qulsc
awitshes is ahawn in figuze 7.

Sangiuaisn

The test clearly shows & algnificapt diffsrence bBatvean naolsy and
quist Switehus. The cast achiewmd i purpess of baing abla =2 measuce tha
laval of naise in & guist switch, Based on these Tesults the caat will Ba
usad on 4 quartacly bazls to sodic che production gquiet switchea. It will
alan ttfund. chack the impact of any dasign chadged Ehat may ba sequized
in the future.

Furthas: testing is plannad to devwlop a coacralacion batwasn ohe
Pressura pulys and tha device diffscential faz devicas that ars batwean
naisy and gquist. This corzelatisn will thean be used L0 GATADLIAN & KCIG
praciis cut=off paine f2or differential an the produstion LiEa.

A propomed spac limit for the gqulet awikch is minus 1Opadi until a
limit san b devalaped with Ford Daned an acctual wehicle teastyd,

The twst has oean run on = production lot decw coaded 2137 for May
6the 19%1. The test will be rerun in August 1992 a3 the Lizat quasterly
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HIGHLIGHTS & #
Stephen B. Offiler
Week Ending 92-05.22 ﬁj N

ELECTRONIC SPRED CONTRON, DEACTIVATE PS

QONTACT WEAR (B7PS VALIDATION [SSUE):

The st of conmct wetr using S0418-5, 74079, standend 74408 with pin target skewed high,
and & contrel bt will flnish cycling wday. A sowml of 48 devices ar running, 12 per loc in
four test jots. We will characeccize the devices, locking for the wear problam to munifen
itself ma creep-actustions, Next, we will disassemble the davices and individuslly measure base

" dimensioas to get & positive indication of the amount of pin-longth clange due & wear. The

tast should poimt out the best short- and/or long-term comection ta this peoblem, and allow a
reaction plan to be formulated for the failed 7PS validations.

HIGH-TEMPERATURE IMPULSE TESTING FOR LIGHT TRUCK:

We have complered a first-pass Impulse test runaing devices mt 170 C (ambient and fuid
temp) with dismal results. ALl 12 devices fniled between 222K and 262K cycles, with »
Welbull bera of 26.4 (1) and them of 248K, Upon opening the devices, we dizcovered the

-Kapton wia disintzgratng, while leaving tha thin Teflon skins basically intact. Thiy L

shedding ligt on the old diaphragm life issue, with chemical armek row 3 primawy suapect.
We are FAnishing up 2 “contol” 1est, using devices from the exocr same build ot as tha abowe,
rumt ot the nommoal Impulse fEmperrtune parameters,

Light Truck brake cngineering, withowt knowledge of the above fallure, has asked us to run
a complex 600 hour west with the “gkin® remperature of the devices controlied on & mmp they
are dicaring We will have & conference call with them to hammer our dewmils, most
important being the brake fluld emperature and how wa'll comrol the skin temp. independenuly
and at & higher kevel than the fuid wmp. This will probably require hear lamps, varioss hest
shields, and pessibly some mesns of cooling tha fluid. The heat lamps muse be controlled by
a progrummable controller to-be-datermined. The T1315 cannct handle chermacouple inputs.

37PSL11-3 VALIDATION FAILURE UPDATE:

Six of 24 devices failed durlng the hrpulse wex 0ok to be confused with 1he percentage
of Impulse failures In the B7BS mas, which are duc to mdn:nhui-ur}. dnvklm is
inoperative, with X-rays suggesing the disc is proanapped. alhough it worked normally in
imifigl char. Two devices are gross creep on actmiion. with one showing 3 misplaced
covironmental goal lending 1o zensor / swisch misnlignment causing a chipped (thus shorened)
transfer Din: tha other shows no apparent cause for CA. Three devices are Eross croep
releste.: no camse asuigned. Also, 1w of 12 devices failed during dee Terminal Srenph test
One Is & craep actuation at 59 msec, the other is creep release at 72 msec. | necd 0 look
lna the ES o detormine If any relief on the cretp spec. |5 allowsd posi-test,

37PSF3-3 VALIDATION FAILURE UPDATE:

Many of the Impulse parts have been highlighied as failuréy, due to & reduced octuntion and
relense charscicfistics post-lmpulte. However, we need w scrutindze these values again, since
we hive leamed that the ES allows some relief after Impulse (drift downwand of 12 psi on
»Cuation spes’s):




HIGHLIGHTS - Pags 2 - 920512

PRODUCTION DRIFT ISSUE:

We are working on developing effective aren curves, which initlafly are showing a significant
difference between tab-crimped and production-crimped sensors. Fiaumg for the PSM
pressure-deflection sewp is being created to allow P-d curves. which combined with F-d curves
from Pete Sampsen's seiup will give Area versus deflection.

NOISE / HYDRAULIC DISTURBANCE TESTING:

Jeff has completed initial chamctarization of o wotal of 30 parts, epresenting 10 differem disc
lota af § each, both wuck and car. At this paint, no snubber effects are belng included, The
R&R of 10 gilens 20d 10 snop dlxs was completed and results forwarded to Ford by Dale.

AUSTRALIA SAMPLES:

The 24 parts for Capri, using the V8-24 thread pva 36917 hexport, wers shipped on 5720, We
arg expediting the 10 parts for Faloon, which use an M10xi.0 cusiom hexport. These should
ship on or about 5727,

TI-NHT8A 008151




=MEE M= 232944 FRw=EDBE1 TO=PCME SENT=0S5/22/52 101345 AM
R#=304 ST=C DIV=0D050 CC=00101 BY=SBO1 AT=S/22/92 10134 AM

Tt Tud Ballard ETE Faul Kakch FREK1
Tom Bureke MFPC Eteve Major amMFH
Rick Cenlin RAC1 Dale Sogga FFUN
Jaff DibDamenico ELP Matt Ballsrs PCHE
Charlie Douglas CHMP1 Fusty Strublw RCSZ
Nara Frada WHLZ Jim Watt PCAA
Dick Cariepy MFPC

CCr Toa Charbonsau (delivarsd saparataly)

Dava Czarn
FR3 SHtsve Offilar 5801
8J1 HWemkly Highlights

ELECTRONIC SPEED COMTROL DEACTIVATE FS |

CONTACT WEAR (B7PS5 VALIDATION IMSUE)I

The test of contact wesar uaing SO41E=%, 74079, standard 74408 with pin targat
skewsed high, #rnd & contral lot will finish cycling today. A total of 48
devites #re running, 12 per lot in four test 1otm. e will characterize the
devicen, laooking for the wear problem to manifewt ilitself as cressp-actuatioms.
Naxti, wit will disassenble the davices and individually measure basg
dinlnlinnl to get & positive indication of the smount of pin-langth chlﬂg.
dus to waar. The test whould point sut thae bast short- and/or lang-term
correction to this problem, and allow a reaction plan to be Ffornulated For
the fFallad B7PE8 validatians.

HIGH-TEMPERATURE IMFULSE TESTING FOR LIGHT TRUCKE

We have completed a first-pase Impules test running devices at 170 C {(ambiant
and fluid temp) with dismal results. All 12 devices falled bhetwesn 222K and
SLZK cycles, with a Welbull beta of 24.4 t“i and theta of 244K. LUpon opsning
the devices, we discavered the Kepton was dlllﬂt.ﬂrltlﬂg, while loaving the
thin Teflon skinm basically intact. This is shadding light an the cld
diaphragm life i=msue, with chenicai attack now a primary suspect. We are
fFinishing up a “"cantrol® test, ueing devices fraom the exact same builld iot

am the abogve, run at the normal lspulsea teamperature paramatsras.

Light Truek braka snginwering, without knovledge of the abava failura, haa
asked uzx to rum a camplex &00 hows test with the "gkin® tempperature aof the
devices controlled an & ramp they ara dictating. We will have a confersnce
call with thmm to hammer out detalls, most important being the braka fluld
tapperature and how we'll control the skin temp. indepandently and at a
higher laval than the fluid temp. This will probably reguirs heat lasgs,
varlouw haat shislds, and possibly some mwans of cooling the fluid. The heat
lamps wust be controlled by ' a programmable controller to-be-determined. The
TIA1N catinot handle thesrmocoupla inputs.

TI-NHTBA 006152

S7PEL11-2 VALIDATIOM FAILLRE LUPDATEE

8ix Df 24 devicas failed during the Impulsws test {(not to be confusaed with the
large percentaga of Impulsa failures in the B7PS tests, which are dus to
contact wear). One deavica is inoperatlive, wWwith X-rays suggesting the disc
is presnappsd, although it worked normelly in initial char. Two devices are
gross creep on actuation, with one showing 4 misplacad environmental ssal
lgading to sensor / switch misaligrment causing & chipped (thus shortened)?
trangfe~ pin; the other shows no apparent cause for CR. Threse devices are
gross creep releass. 1 no cause sassigned. Also, two gf 1Z devices fallad
during the Terminal Strength tast. One is a creep actuation at 5% meec, the
other i®s cre=p release at 72 mssac. I need to lopk inta the ES to determine
if sny rulief on the cresp =pec. in allowsd post-tmst.




DAPER S-S YRLLUATLUN FRILUKE DFHA RS

Many of the Impulme parts have been Mighlighted as faiiures, duw to a reducad
actuation and reieasa characteriatics post-Impulsse. Howsver, we nesd ta
scrutinize these values again, since we have lsarned that the ES allowa some
relisf after Inpulas (drift downward of 1Z psi on actuation =pec-“s).

PRODUCTION DRIFT ISSUE:

He are working on daveloping effactive area curvas, which initially are
whiowing & wmignificant difference baetween lab~crimpad and production-crimped
sansars. Fixurng Ffor the FEM pressure-—deflection estup i being created to
allpw P-d curves, whizh combined with F-d curves from Pete Sampsan‘s setup
will giva Area veraus deflection.

NOISE 7 HYDRALLIC DIETURBANCE TESTIND:

Jaff Mas completed initial characterizatiot of a total of S0 parts,
rapresenting 10 difFerent diag Jokts of 3 wach, buwth truck and car. At this
point, nao snubber eaffects are being includsd. Tha RER af 10 wilent and 10
=snap discs was completad and results forwarded to Ford by Dala.

AUSTRALIA SAMPLEE: .

The Z4 parts for- Caprl, using the 3/E«<34 thread p/n 3917 he<port, Ware
shipped on 5/20. Wy are expediting the 10 parts for Falcon, which use an
M1iOx1,.0 custom haxpart. Thess should ship an or about 5727,

Regards,
Stave 0.

TI-MHTSA 008153




PNOCESS ETEP

BASE AGSEMBLY
AN AUTOMATION]

SENSOR ASSEMEL

IT My 190  Wivaw BB

FORD NEXT GENERATION SPEED CONTROL (77PS)

SPFING ANDLE

EPFENG CONTACT WIDTH

SPRINEG TORDIUE
SPANG BUMP HEKMHT

YS1900 VELHN1L

EVALUATION

DIAL DICATOR

FORCE GACE/
DAL INDICATOR

PLLAG QAGE

FORCE GAGE

DAL MIHCATOR
CUSTOM CONTINUITY

CONTROL FREOUENCY
METHOD  OF TEST

xR
WA

XR

X'R
XR
XA
XA
XA
%A

XA

XA
MK

CONFIDENTIAL

Bpo/ M.
Sper Hy.

Bpcs Hr.

Apct Hr.
Spod Hr.
8pcd Hr.
Spof hr.
SPes Hr.

Epcy Hr.
Bper Hr

Bpot Hr.
fpc/ He.
Spo/ Hr.

HEACTION

HORY SINCE LAST CHECK
SOAT BINCE LABT CHRECK

S0RT SINCE LAST CHECK

EDRT SNCE LAST CHECK
SOAT SINCE LAST CHECK
SORT SINCE LAST CHECK
SR SINCE LAST CHECK
SORY SNCE LAST CHECK
BOFT SINCE LAST CHECK

BORT SINCE LAST CHECK

SCIA SINCE LAGY CHECH
SORY BNCE LAST CHECX
SORT SINCE LAST CHECK



PROCERS 3TEP
DESCRIFTION

FINAL ASSERIR Y
(ABN AUTORATION)

{CUSTOW)

Q.C. AUDITE

27 May 1082 WMo BSBH1M

FORD NEXT GENERATION SPEED CONTROL (T7PS)
MANUFACTURING CONTROL PLAN

PRODUCT EVALUATION CONTROL PFAROUENCY
CHARACTRMITICS - BETHOO  OF TERT
CRIMF DA TER CALWFER XH Spes Hr.
CARIP HEIGHT * CALWER R Spot Hr.
BASE TORCRIE TORDUE QAGE XA SpciHy.
CODE CRIMP RRNGY .
DIAMETERHLEQIRE ITY FLLG-VISUAL P Spci Hr.
ACTUATION! RELEASE MASTERS XA EACH SHIFT
tFord Sagrilicen Char.)
ACTUATROMY RELEASE AR THRAOUCGE XR 100
POINTS PRESSURE RAMGE

3
:

$218900 VE.LHN-LL i

|

nmmm;mmj.mc

SOAT 3INCE LAST (HECK,
SOAT SINCE LAST CHECK

SOAT SINCE LAST CHECK

TOOL ROOM:
E
EVALLIATIONS

YELD TRACKINGY
SCRAP CONTROL




FORD NEXT GENERATION SPEED CONTROL

PROCESS FLOY/ CHART 77PSL2-1/2-3
BASE ASSEMIBLY

‘  [Comea
[Muvabiul ;
Terminal sp"-rﬂi}

| (spring/Terminal],_~ |
Assambly T

X
Sprimgy/Tarmimal [_, Wesher/Convertor
«—| Bewe Assembly
Ansemnbly
Feed
[nsertion

Stakae
b J

Slaticnary Stationary
Yerminal |—a{ Torminzl
Cut Inserticn

Gallaﬂnn

Function Test

[ Sensar Azsermbiy !
¥

Erwviranmantal
3

L—»/Base Assambiy| Good Unload
(Crimp)

(SPC Operation)) ' | Stancard Opsration | i qers--

TI-NHTSA 006156




FORD NEXT GENERATION SPEED CONTROL (77P5)

- MANUFACTURING CONTROL PLAN
FROCESS STEP PAODUCT EVALUATION CONTROL
RESENPTION METHOR
BASE ABSEMBLY TERMINAL HEIGHT BIAL INDIGATOR A
[AMI AUTSMATION)
TERMINAL PUSHOUT FORGE QAGE! WA
DIAL [RDICATOR
TERMINAL SEFEFATION  PLUG GAGE XA
ALIGMMENT
SPRING ANGLE COMPARATOR *R
» SPPENG CONTACT WIDTH  CALIPERS xR
; SPAING TOAQLE FQRCE BARE AR
é SPAING BUMP HEMGMT  GALIPERS YR
PEVET HEKGHT DML INDIGATOR »R
=
[~ CALIBRATION CUSTOM GONTINUITY xR
- DEFORMATION SVETEM
2 VISLIAL OUALITY VISUAL YR
SENSOR ASSEME. CRIMP DIAMETER CALIPERS WA
CRMP HEKIMT CALIPERS WA
VISUAL GUALITY VISUAL P

Z7 iy 1002 MoQonr 030-D1M

FREQUENCY
QF TERT

Sgcs Hr.
Spor He.

Spes Hr.

apod Hr.
SpesHr.
SpodHr.
SqosHr.
SPe/Hr.
Spes Hr.

Spef Hr.

Epc! Hr.
Spci! Hr.
Spc/Hr.

REACTION

A0RT INCE LAST CHECK
FORT SNCE LAST CHECK,

BORT GMCE LAST GHECOK

SORT SINCE LAST CHECK,
B0 BINCE LAST CHEDK
SORT SMCE LAST CHEDK,
SOAT SINCE LAST CHECK,
SOHT BIMCE LAST CHECK
SO SINCE LAST CHFECY,

SORT SMNCE LAST CHECK

SORT 8MNCE LAST CHECK,
SORT SINCE LAST CHECK
SOAT SINCE LAST CHECK,

Revizion: D




PAQCESE STEP
DESCRIPT|QN

FINAL ASEEMBLY
JAM| AUTOMATION

FLUNCTIQM TESTER
{CAJETOM)
e |
=
Q.C. ALDITS a
=
=
>
o

FORD NEXT GENERATION SPEED CONTROL (77PS)
MANUFACTURING CONTROL PLAN

PRODUCT

EYALUATION ‘COMTRADL  FREQUENCY
METHOD METHOD  OF TEGT
CRIUP DIAMETER CALIPER R Spe/ Hr.
CRIMP HEIGHT CALIPER XR fpot Hr.
BASE TOROUE TORGUE QAiaE %A Spc! Hr.
CODE CRIMP ANQY
DIAMETER-LEGIBILITY PLUG-VISUAL P Spof Hr.
ACTUATIONS RELEASE MASTERS WA EACH SHIFT
FORNTS
(Ferd Signieant Char.)
ACTUATIONS RELEASE AAMF THROLKH R 100%
POINTS PRESSURE RANGE

QUTLIRED 1N DETAIL B¢ TEXAS INSTRUMENTS (DA% 208). MR
(THREADS / Ford Significapt Char )

Z7 My 1982 MJSHnr O50-8134

REACTION
BELAN

SORT SINCE LAST CHECK
SOHT SINCE LAST CHECK,
SOFT SIMCE LAST CHECK

E0AT BHCE LAST GHECK

TOQL ROOM;/S
ENQINEERING
EVALUATIONS

YIELD THACKING!
SCRAAP TONTROL

Raviskan: D
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Clrclevitle, OH 43113
MATERIAL CEWTTFICATION
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CUSTOMER PART NO. & REV. 27325~ (REV. H)

Mﬂmiﬁm LZ770 -

SHIPMENT DATE 4_-_4_‘?&/

We cercify that the material uesd te producs tha praduct in this
shipmant, namaly 500MH1Al Kaptonr®, 374" wide, conforms to TI drawing
and TI purchase order requiremsnts on file with tha HYY Group of tha

Dupont Company.
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CRIMP AND KAPTON TEST

LAE CRIWP V5 PRODUCTION CRIMP

FREDUCTION KAPTDN VS ENGINEERING KAPTONM
ACTURTION

g
A

[ S R L

[y

CEVICE &

(=3 W B N A

[y

X-BAR
SIGHA

DIFFER.
DEVILE &

DOm0 RGN

X-BAR
SIGMA

LAB FRUD KAFTOH

139.9
134 &
1334

LN

13%.0
139.2
134,32
142.7
120.8
"139.0

138.7
2.7

LAB

121.2
1i1.5
153.6
111.5

#115.3

Ala.s
106.8
118.5
119,56
126.1

115.&
3,9

FROD

b |
¥ 6
5.4
93.1
fﬂ-ﬁ
.-
’e5.1
73.5
5.8
104, %

5.0
2ad

2.0
17.9
ir.%
18.4
17.8
18.7
21.5

108,7
10, &
115.7
117.3
117.4
117.4
117.4
122.56
11%.8
114.7

115.3
8.2

KAFTON

B%.7
L9
g7.2
F2.7
E7.8
2.4
a7.3
1.9

28.0

23,0
ak. 1
20,3
24. 7
9.4
25.0
30,1
.9

29.1

REFPEAT AFTER %50 OVF ON LAB PIECES

ACTUATION

DEVICE W

o D e O W N e

[

i3

L

L= T R P

[y

i-BAR
BIGHA

2
i

-

SVDNTA P RN~

LAB FROD  KAFTON

148.2
136. 4
132.8
136. 4
139.0
134.3
1398
143.

a0

159. 4
139. 4
2.9

LAB

125.4
113.0

119, 4
1140
1i7.2
12141

11&.7

117.0
2.4

123, 4
112.5
1145
111,4

d17.5>

A1, 12
98,1
118.2
120.9
127.7

117.2
4,3

PROD

100,
54,9
sa.1
0,5

&5

5.0
7.3

1044

ﬁ-?
2.0

10v.5
113.9
&%
11r.9
11v.4
11¥.4
117.4
125.1
1.1
117.5

117.7
5.3

KAPTIM

84.1
80,3
68.3
3.5
95.0
4.4
80.8
4. &
P40
89.3

23.56
T &
28.56
24. %
- Y
23.0
Wb
.9
24,1
28.3

8.4
2.2
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CERTIFICATION

Jung 3, 1982

PAGE Y OF &

TEXAE INSTRUMENTS
ACCTA AAVABLE DEPT

P.0. BOX 805

ATTLEBORG, MA 02703

'Ihil.‘ order have bean prduced in accordonea with speeifications
pu. ummmmmhmm&niwmuwﬂ
IMSPECTION SHEET, MILL SHEET AND BAMRLES ATTACHED
REV.: A
SAMPLES FOR 8.0, # 20778 SENT WITH PREVIOUB SHIPMENTS
mﬂuvdwﬂh“uﬂmm” fls, "ub' v 4 camvinobon. This | ool
v base crvended unieu.soted - loemery
Purchase Order No. 5051009198
Regiaer No, 30347
Part No. 26900-1
Dwscription 3/8=24 X .81
Quaolity Coatral Mo, AS341-8
Mig. Lol No.(s) 20778
Cuantily 8,518

CERTIFICATION
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- varl 2608 A
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K. F ASSLER CO. 240=-025-112~2
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a 240 QOAIL 027830 28 i.12a0
CHEMICAL AWALYSIS ﬁ
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Effactive Dates 3/06/92
Expiration Date: 3/06/9)
Fage 1 of 1

CIRCLEN 'LLE PLANT

PG Bom 89
Circlevifle, OH 43113

DATE:

CUSTOMER ORDER NO. SO00 12/ /

CUSTOMER PART MO. L EEV. 27245-1 (REV. M)

QUANTITY THIS SHIFPMENT ' LL. 70

SHIPMENT DATE (L -9-92

We certlify that the material ussd toc produce the product in this
shipment, namsly 5S00PN131 Xapton®, 3/4" wide, conforms ta TI drawing
and TI purchasa srdar raquiremants cn file with tha HPF qroup aof the
Dupont Company.

(:—) ’ .-;,'3-1___._____

SURY ATLVE
ENGINEER - QUALITY CONTROL - TITLE

idkh/smart no. 387
TI-NHTSA 008478
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TO: Dava Czarn Steva JFfiliar
Doug Btrott Matt Sallerm
GEegq Hoelte

FR: S00GE: NTORLIGHTA Juna B, 1982

Vagatlon: &/9-6/17, retuxrn on 6/1B.

I will ba in for ths ®D-rom standards dewme on friday, &/9% at 9:30.

Customer visit: 5/168, Ealsy-Hayes andit and discusalen of first cycle ablfc,

FRERTRE SWITCH

Drobleas: ¥ have detscmiosd that all quiet suitchas ashipped from day one heva bad
a negative disc praload of dmils, bassusa of the redoced crown helght. The mizeing
pralasd waz nok detwcted becauss the Espten was bholding the cooverter up. Fortucataly
All Savicas ware pinned proparly mod will awicch at the correct actuation valuss. The
only koow risk 1a that the kagton could celax causing the prelcad Eo shift to lowar
walyas. This could rsault in devioms opening at zera pressuva ac high tesps. Bigh
tomp continulty has besn porformed on avery lot withaut failure. In addlticn 10
random plecas wars chaoked From actuatlen asd ralsssa valves at 150C. The actuation
valuas dpapped from 134 te 100 pal, but they stayad above the J0psi custimel Jpec.
COMCLTSION: Thare probabllity of fallure in tha Eiled appears t¢ be low. We coAR
continue to ship product in this copfiguration until the preload is adjuwtaed.

GEMERAL: Mat with tha cup supplisr this wask. To adjust the praload we will shorben
the gup. Wa have raquested tha anpplier to protcotyps swwaral hundred pleces quickly.
Waiting on a dalivery data.

Tha praload changs la azpacted to sliminats tha 4-6% fallout for low diasc readimya
on the final assasbly omobine. It may alas improve the act/ral diatributions.

A capacitance va preload corralation had besn complated. The cerrelatlion ls azcullant
r=.95, Tha sensitivity is low so it ls unllkaly to be usakla on the praduction lina
othnc than to cheok oxtmwmoly groas siss pina, witheuk throwind away good parts. It
doss look liks a valoable tool fSor EFailurw asalymis in the lab.

I hava azsumed pesponeibility for the flrat cycla shift froa Stesve.

The customer was pleased with our sound pulsa test. They ars committed to helping us
wvaluate pimcss so wa ag opan up the differontlal apen to laprowa ylelds.

cEd
Anathar reund of sampls building yislded 31/5 good Eront ands. Completion of thwam
gensora 1s on bold until I return from wvaoation.

Bob Lominelo Lm working with Stan to complmiw 100pille within two weaks. Sample build
will recowsance whan pllls ara cesplats.

Howard ia working on foslprosfing saveral of the assambly Fixtures.

FROBLEM: Dalayad delivery of pilla will causs an additional delay to our cooemitnent
daca of mld dune. Now expect 20 places and of Jons.

TH-NHTSA 006179




'  PREBSURE SWITCH DATA

Form 21605

TEST NO, 86— /ST 2D

i ) ==I'.= DATE REOUEETED | R EETEDCAY R L

QT i Sme
A BY CATE §TAATED MELETED | APPROVED BY v

(" Butip oTour |e/ae | i i

PROJECT TITLE:

/iR

1™ - Tim *.-'.-Zw -l " \“L
U Fulinidos T - N
wor A7 T ¥
¥ /5
F & —
-
C

TI-NHTSA 006180



| " PREASURE SWITCHDATA  Form 21605 TESY No. . 286~ /872D
v il re—————— —— .

UEVICE 5 _ - [nm': REOUEETED | REQUEETED BY REQUESTED GOMPL.
FER Enz?'ﬂ A;} / DATE STARTED | DATE E EI'I{‘.EEB' Amuvzir- M_
- “ggg; iD O Toatsr | é;;r_ﬁé?-ﬂ 72

( AOJECT TITLE: -

- -
: PROCEOURE:

-
1 at ..rl'_.

_-ﬁ_gnpﬂ ﬂg& hliml 3_&45

et

M j-l % j..
/T L3t [Tesdy Y /796
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DEVICES FOR CAPACITANCE TEST BY DES.ENG. | |

Capacitance distribution, 20 pieces from production

i

1

!
*from regression formula

6-19-92, quiet switches, 77psL3-1 |
lab line iCalculated
Device #|capacitance|CapacitancqPreload* (Hiatogram
1,0000 1.7860 1.7790/8.5085 | % Column 1!
2.0000 1.7680 1.7670]7.6678 f 5
3.0000 1.7620 1.7610]7.2474 _Mean t 1.7657
4.0000 1.7700 1.7650{7.5277 ‘standard Exror , 0.003126
5,0000 1.7700 1.7650!7.5277 'Median : 1,765
£.0000 1.7860 1.786018.9990 Mode 1.761
7.0000 1.7670 1.7640(7.4576 Standard Deviation 0.013982
8.0000 1.7620 1.7500]|6.4767 Variance 0.000195
9.0000 1.7780 1.7710|7.9480 Kurtosis 0.265061
10.0000 1.7680 1.755016.8270 |Skewnesa -0.1245
11.0004 1.7600 1.7540]6.7570 Range 0.059
12.0000 1,74880 1.7500/6.4767 Minimum 1.734
13.0C000 1.7780 1.7810|8.6486 Maximum 1.793
14.0000 1,7450 1.7340|5.3558 Sum 35.314
15.0000 1.7900 1.7530|9.4894 1Count 20
16.0000 1.7640 1.7570/6.9672 Largest (1) 1.793
17.0000 1.77a60 1.7610)7.2474 Smallest {1) 1.734
18,0000 1.7815 1.7750]8.2283 Confidence Level (95%) |0.006128
19.0000 1.7685 1.7680{7.7378
20.0000 1.7860 1.7780|8.4385
Average 1,7707 1.7657]|7.5767
S5tnd (n-] 0.0119 0.0136]0.9548
eight-ai¢ 0.0954 0.1090|7.6381
e o’ ﬁg

TI-NHTSA 000482
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[F7PELI-1 HAY 20, 1992
]
[DEVICES FOR CAFMCITANCE TEST BY DES,ENG. O
Capaticanoe [pF)
DEVICE #|FIN EENSOR  |EASE PRELCAD [ist readind readl3 resdindaversge PREDICTED
! y=1._E5755639%+0.01§2733 14¥x]

3-1 0.1460; 0.0443] 0.0926] 3.1000] 1.6900 1.7080 1.6%90jL.703R

-2 0.1396) 0.0441] 0.0%20] 9.5000] 1.7200| 1.7190 1,7195[1. 7075

3-1 0.1397. 0.D450] 0.091a]  3.3000] 1.718D] 1.7130 1.71:15

-4 0.1400 Q.0943 Q. usgj 1.1000 l._'?lﬂﬂ 1l.7140 1.7128

35 p.1400] D.o0447] 0.0917] 3.6000] 1.7200| i.7710 1,7205

a-1 0.1401 0.0441] 0.0917] 4.3000] 1.7200] I1.724Q 1.7220

47 0.1401) 1.0442] 0.05914] 4.5000) 1.7200] 1.7220 1.721D

4-3 0.1388) 0.D443] 0.9%15; 4.0000] 1.7100] 1.7120 1.7110

i=-4 .139% 0.0442 0.091E 4,1000 1.71006 1.7110 HiﬂS :

a-5 0.1400] 0.0442] 0.0916] a.2c60]  1.7200| L.7230 1.7415

5-1 0.1402| 0.0445| 0.0902] =5.3000] 1.7356 1.7370 1,736D

¥ ] 0.1399 {.0444] 0.0900] 5.5000] 1.7350] 1.7360 1.73%%

5-3 0.1401] ©.0dd6[ 0.0896] 5.9000] 1.7400 1.7420 1.7410

5-4 0.1400] 0.0443] 0.0503] '5.a000] 1.7400 1.7420 1,74%ip

5-5 0.1403] 0.ca43] 0.9901| 5.9000] 1.740G| 1.7380 1,7330

6-1 0.1412] G,0444}] 0.0908] 5.9800] 1.7400] 1.7420 17410

§-2 0.1417] 0.¢440] 0.0912] &.%0600]  1.7400| 1.74B0 1.7440

6=-3 J.1419 0.0443 B.090% &_300Q 1.1'1'10 L.73200 1.7300

[ 0.1417] 0©0.0a48] ©0.0502] 6.7000] 1.7500] 1.7520 1,71%510

6-5 0.1410]  0.0443] 0.9902) 6.5000{ 1.7500] 1.7540 1. 7520

-1 0.1418] G.eqa7] 0.0902] &.9000; 1.7s08] 1.749p 1.7495

Ful 0.1418] 0.0448] 0.0900] 7.00400] 1.7600] L.7620 1.7610

7-3 0.141% 0.0445| o0.9898] 7.6000{ 1.7600] 1.7600 1. 7600

-4 0.1420] 0.0494] ©0.0%00] 7.8000; 1.7700| 1.7640 11,7670

T-5 0,147 0,0442| 0.0897 7.8000| 1.7et0| 1.7630 1.7615

B-1 0.1418) 0.0445] G§.0885 5,8008] 31.7650] 1.7450 1.7650

B-2 0.1420] 0.0447] 0.0892] §.1000] 1.7800] 1.7830 1.7B15

B-3 0.1438] D.0#4K) O.08%2] #.00000 1.7700| 1,7650 1.7675

B4 0.1dz2p] G.C443] O.0E®S| @.2000] 1.7/600] I.7550 1.7575%

B-5 0.1419] 0.¢443] 0.0095] 8.1000] 1.7800] 1.7660 1.7790

9-1 D.1417] o0.o0445] o.g8ez| 5_0006| 1.7900| 1.7820 1.7855

a=2 0.1422 0.0445] 0.0B7B] 9.9000] 1.8300] 1.3380 1.B340

9-3 0.1420] ©.0a45] O.0877( 9.8000] 17900 1.7800 1.7850

[ O.1816| 0.0445] 0.0872] 9.90Gp] 1.81pof 1.7970 1._8035

9-5 0_1420] o.na47] 0.0878] 9.s000] 1.7800] L.7770 1.7785

16-1 0.1418] ©.p446] 0.0866] 10.6000] 1.8000] 1.B8100 1.B050

10-2 0.1420] 0.0444] o.o870] 10.s6000] 1.80%c] 1.8060 1.80%5

10-3 0.1413% 0.04d6 0.0BSS| 10.4000 1,8300 1.8070 1.0085

10-4 0.1420] 0.Q444} 0,.0872| 10.4000] 1.8100] 1.8160 1.6130

10-5 0.1421 0.0445 0.GA68| 19.8G00 1.8100 1.E040 1.8074

11-1 0.1422 O. 0444 Q.0865 11.3000 1,820 l.8428 1.831L0

11-2 §.1421] ©.o445| 0.0865 11.1000] 1.8300] 1.93€0 1.6330
"[11-a 0.1423] 0.0444] 0.pBEH[ 11.2000( "1.8g00] 31 7050 1_7975

(- L

TI-NHTSA 006155
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TI-NHTSA 00618€

TIESL3-1 . |MAY 28, 1992
DEVICES FOR CAFACITANCE TEST HY DES.ENG. . .
T . s e, JCapaticance ipF} _
DEVICE §|[BXH. SENGOR  |HASE EPELOAD |iat 2nd resdil ve average |PREDICTED
. . P=1. 6575563540, 0142731 74*x

114 D.1421] 0.0443|- ©.0865| 11.2000| 1.8649 1.8550 1.8575
11-5 , .| D,1a16] ©.0445| O.0BGQ| 11.I08d  1.80001 1.8009 1.B00001. 8160
12-1 0.1431] 0.044% 0.08961] 12.T000{ 1I.97G0f 2.551G 1.9855
12-2 0.1432] 0.0442] 0.0064] 12.6000{ 2.0200| 1.9910 Z.0055
1z2-3 0.1820] O.0444] 0O.0855 12,0000 1.9300; I.9340 1.3220
124 0.1430] 0.0446] 0.0858( 12.8000] #%/A 2.1120 /A
12-5 0.laz0| 0.0445{ 0.0855) 12.0000] 1.8600] 31.84%9] ' 1.8545

. r=0.951

e
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.ﬁyﬂj 47,93,7'1 W plex shp.

.\.
CAPACITARCE PRELOAD &M.t

1 1,706 8.9985535315

2 1.7&8 7 . 737B4&S06S
a 1.742 7.3174775982
& 1.77 7 8779496093
3 1.77 7,8775696093
& 1.78& 8.9969535315
7 1.747 745778510581
8 1,762 7.3174775982
9 1.778 8. 4384516204
10 1.768 7 « 737 BHEE055
11 1.741 7. 2474150748
12 1,748 f.,3364145788
13 1.778 8. 438456156204
14 1.745 6.1254330744
15 1.7¢ 9.279199537

S T 1.764 7. 457600601

v 17 1.774 8.2983385175 .

18 1.7815 &,4834748732 1
19 1.758% 7.7738773572 -

1,788 B8.9989336313

TI-NHTSA 008180




(it v Hodaitnr
DEVICE CAPACITANCE EBERELOAD M’g

¢ 1.779  8.508%
2 1.767  7.8577

3 1,761  7.2474

4 1.7&5  7.3274

5 1,745  7.5378

& 1.785  B8.9989

7 1,764  7.4878

E 1-?-5 ﬁ!‘?ﬁ? H
9 1.771  7.9a80 3
10 1.783 &.8270 "' X
11 1,754  &.,7569 _

12 1.75  6.4767

13 173 Siissy

7 n - §

15 1.793  9.4g93~— AmyLic
l1& 1.757 5.9471

17 1,781 7.2474
18 1,775 B.2282

19 1,748 7.7A78
20 1.778  &.4384
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1 Pm'muns SWITCH DATA Farm 21605 TEBTNO, 2&J) -/l -A¢

“BEvicE DATE REQUESTED | IEGAJESTED BY "REQUESTED COMPL.
295 Bafas fﬂ"n’ e/l SHe wp OFL (v DATE

PERFORMED Y DATE STARTED DATE COMPLETED | APFROVED BY

T2 2 120807

CUSTOMER: _ : S ,
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TIILE: Nosyl Base Thewrnal Shifi Characienization

PURPOSE: Te charactrize the amount of shilt observed belwesn RT aad 130 C Tor ench of the four Noryl

colors, bo deleming if any significant dilferences axisL

SCODE: Baw (no eomingls) are crimped io "dummy™ sensocs, which e cul away Lo sxposc the cup
bemp ex a reference sudoce. ‘The messurement from this bump 0 o Door of the base iy
rocorded. Four Moryl colom (lan, black, red, and gray) ave being compased. Only 12 dunmy
RentOes arg pvmilable, giving 3 tosl paris per color. Sinco a grealer qumitily is desired, Iwa

sparate fots ate run far 4 | of six doa poists per Kxe colix.
DATA: (average and sandard devistion is given below each column of nursbers)

Group 1
Tan Blxk Rad Oray
RT 130C Delta RT 150C Della RT L150C Dehla RT LN C Dein
04755 0479 00036 04750 04773 0.0025 04751 0A4TRS D.0034 NATE0 0.4798 00038
04751 04784 0.0033 04753 04785 0,0072 04751 0.4779 0.0028 DA4765 0.4805 0.0040
DATS2 04752 00040 04747 04784 00037 04750 OA47ER L0032 04762 04797 00035

0A753 04789 0.0836 04750 0.4781 00031 04751 04784 40023 (14762 (LAB0D 00038
0.0002 00004 00003 00002 0.0004 00005 55-005 0.0004 0.0004 0.0002 0.000d4 D.0002

Giroup 1
Tan Black Red Gy
BT 130 C Delta RT 150 C Della RT 50 C Daolia RT 1M C Dela
04755 04780 0.0023 .4744 04770 0.0026 04753 04777 0.0024 D4764 0,478 D.0025
04756 04785 00020 Q4T 04773 0.0028 04747 04775 L0028 D4762 04791 D.0029
04754 Q4780 0.0026 0.4750 04776 D.O026 0ATSE 04780 0.0029 04760 0ATE7 D.0027

04755 D472 0.0027 0.4747 0.4771 00026 DA750 (4777 QLODZ7 04762 04789 B.0027
BE-O05 0.0002 DLGIE: DODO2 00002 O 0.0002 G.1002 £,0002 G.0002 B.OUG2 0.0002

Combined
Tan Blnck Red Gy
RT 150C Pelm  RT 150C Delta RT LC Dehia  RT 150C Dela

0.4755 04791 0.0036 D.4TSD 04775 D.0025 (L475[ 04785 (L0034 0.4760 D.4798 0.0038
D.A4751 04784 0.0033 0.4753 0,4785 0.0032. 04751 0479 L0028 0.4765 04305 00040
0.47%2 D4792 00040 04747 04784 D.0DI7 DATH) O4THE 0.0038 D.4762 DATHT O.0D35
04753 0.4TRO QL0025 04744 04770 0.0026 04751 04777 0.0024 04764 0ATE9 0,0025
04756 DATHS 00029 04747 0.4773 0.0026 DA747 D4775 L0028 DA752 04791 00020
84754 04720 0.0006 04750 04776 (L0036 04751 04750 (0029 04760 0.4787 0.0027

04734 Q4785 0.0001 04749 04777 00029 04751 DATAL G0N 04762 04795 8,0032
0.0002 0.000% 0.0005 £.0003 49,0006 04,0004 0,0002 0,0004 0.0005 0.0002 O.0006 £.0006

RESULTS: It cAn be noted that Geoup 11 scemed 1o shilk kesy then Group | overal]. Mo hypothesis has been
peoeratad yor to axplein this. Nole @ increase in the st dav when ihe lwo groups am
cambined, reiaive 1o cither group alome. Camparisons of the differoat colers within eech grovp
show no significant diffcrence auribuleble o colar, The marimuam observed shifl wes 00407,
which cconred twice (1-ian snd 1-gray), while 1be avarall averags shifi was JX30",

720807
SROMI0E07/FILE; NORYL /&

TI-NHTSA 008195
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cc: JufF
TITLE: Moryl Base Thermal Shift Characlerizatian o 182 C
( - PURPOSE: To charactetizg the amount of shift chsarved botwesn RT and 182 C to determine i the Ligh
- Truck F-serics high-temp limit posgs poteniial problems.
SCOPE: Tho (welve davices fom "Group [1™ of the provious 150 C characierization are used. Since this

peevious st showed no differencos in thermal shift due w0 colos, the dnla {ur all four colors
kas boen gmuped topether. Mosuroment wchnique is the saee ag the provious ikl

RT H2C Dcha
0449 04797 Q0048
Tan 04750 D408 DO058
C4749 O04BOd 00053

DA738 04784 0.0044
Bleck 04740 0479 0049
© 0474 04793 00040

04T4s 04791 0.0048
Red 04741 04800 00054
04742 DA% 00056

04758 04404  000dG
Gy Q4758 04815 00057
04754 D480 00049

. Hvg -3 1.0052
(‘ ad e 0.0005
max - 0.0059

BERLTS: Temp shifl at 152 C has incremed by an addiional 2 mils {(approx) vorsis the 150 €
chareciecization. The avearage af 0.0052 al 162 € compares with the average of (0038 ac 150

C: anc Lhe max observed (12 dals poinis) of &.0059 at 132 O comperes wilh D004 (24 cinla
points} m 130 C.

(_ - SROMOMSFILE: NORYLIS2 /k
' 720359

TINHTSA 008136
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HIGHLIGHTS | /) M ;
Stephen B. Qffiler .bll'
Week Ending v2-06:19 A
ACLIYATE BS
S7PIF3-d and Li1-3 VALIDATIONS: Sun Homol aad 1 have discovered that resesting of F3-3 ¢reep-
release “fallures”™ {non-Impulse) generally shows the devices o be good if wested at the ES nuximum ramp
rate of IC psifiec. However, some wlll show eeraric hehavior it subject to low-level shock ¢hiing themr on
a lablel. Stan suspects these may have an iwsue with spacer bregkdonwn andfor weds particles hindering disc
motion. We are rather confidens thar the bulk of the F3-3 issue is hasicaly ramp-rote dependency, (ignoring
the erratic ones) however, in my oginlon the L11-3 still has pertinent problems. For exnmple. we know that
we hod one cracked dise out of 33 devices undergoing the Impulse rewest, and severa| more confirmed
treepers andlor chock-sensitive emarie pars, and the pin windows ore very namow and shrinking over 1lfe.

This Iaformation (gikling the L13-3 issue somewhats was presenped to Tom Dann during hix vixii on
Thurdsay, 6/18. and was well-recelved. He has asked thu we present these Flndings in writing. including
initial char. fingl siow-ramp char. and fina fav-ramp char, He will include these documents, supplementing
ISR rest repons, with 2 request for deviution, Adiitionally. the outstanding areas af the L11-3 ES were
discussed. He has also requesiad that we present this informtion in writing. along with an aviion plan for
resolulion with Ford. :

We are muking pood progress an the F3-3 netion iteris genermed by oar cail to Ciary Berlino and Jim Jensen
it Ford. The four Impulse parts with crecp-reiease between 10-10 msec wers overnighted to Norm Freda
for hand-dellvery esrly this week, We have complercd production-cycling 2 deviees from the original lar,
looking for this iest t¢ produce creepers o prove coprelalion of producrion tesing with lub eating.
<haracterizations by Gail and Jeff should be complere Monduy 6/22. Stan has shipped most of the devices
p;‘lfrpusﬂy built 4% crecpers, which Ford has commitied lesting in their system o detemine detcimeniul
effects if any.

Norm is working (o ser up the meeiingy and conference valls reyuired 1o complete the ES negotiutions with
Raippel and Siauss. | have summarized our position in o lengthy nemo o Nam., wha is now well-
premared for face-1o-face discussions - of course. 1 will stay closely involved in the ReEOIIALIoNs,

AUSTRALIA:  An issue has arisen with Ford of Ausralia, reganding the vaeuury spec.  They are asking us
t9 go mare than an arder of magniude lower than Ford USA. Our eyuipmient ¢an harely oitain this level,
ind we have not had time yet 1o acwally run devices. Field Sules in Australin is indivazing & high prionity
is desired an this, 25 well ox the delinguent prints.

F-SERIES: We are hosting John Pelkey and Nehru tsp™) Modi this Tuesday 6/23. Unfortunately, we ore
having problems with their 600 hour thermal-rantp Inpulse (es1. We have had two niptured diaphrgms. one
at 230 hr (=i%2K cycles) and one ut 294 hr 125K cyclesk.  Alvo. the infrared heater is located abowe the
vertically-mounted devices, and the eonurolling thennoecuuple is mounted high. yrite close to the heater: thus
lemperatures of 1he devices below the thermecouple wre yuite i bir vooler. 11 has been proposed that we
reviimp the setup 19 maunt devices ar 45 degrees 10 venival,  expose moee of their length 1o the infrored
rays. It is not cleur if we'lt be able 1o ancoomplish this by Tuesdny. Finally. we are petting inm a cyveler
conflict. because we also need 1o begin thermual vyvles and Impulse testing oa the ENSR and SHO quiet
device vilfidation.  On a positive note. Pelhey bin asked than the 1SW needed ASAP include oaly o
dimension check and reference 1w ENSI/SHO flaid resistanve s, Bused on this, it looks [ike we should
abewet the 60 hour et far now,

TI-NHTSA 006108
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FORD P/¥
F2¥C-9F924-AB

FZAC-9F924-AA
F2DC-SF92a-AA
F3TA-9F925-AA
F3TA-9F524-BA

F58A-9F924-AN

J40A-9F 324-RA
94JA-9F924-AB
T80

- TEXAS INSTRUMENTS [MCORPORATED
FORD NOTOR COMPANY ¥ISIT
JUNE 23, 1992

NGSL DEACTIVATION SWITCH HATRIX

HY32
APPLICATION(S)

FN36
ENS3 (ABS)

ENS3 (NON ABS}

VN5B

nya3
APPLICATION(S)

FN3b

EN53 (ABS)
FNIQ

ENS3 (NON ABS)
SHO

¥N58

F-SERIES
BRONCO

NYS4
APPLICATION(S)
FN36
ENS3 (ABS)
HUSTANG
chv27
EN53 (NON ABS)
SHO

¥N58

vings
FALCEN
CAPR]

F-SERIES
BRONCO
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C% YOUR ORDER #_g s PP F S 7w o

BY: INSULFAB PLASTICS
FRANKLIN,NK 03235
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NOTES
< 1. 001 UAX. BURR ALLOWABLE
: BATs T0,bE SHIPEED, ISS0R0, AND STORED IN SEALED PLASTIO mAGs,
ANY WATERIAL LOT, 700L OR FROCESS
3, MATERIAL CERTIFICATION REGUIRED WiTH EAGH LOT,
i e ol o Mg o
- Eg. sTD. F9898 Rev. £
-‘1‘
> Dby gur 161992
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L' |PART NO. || MATER | AL ] DIM *A” |
@ THIS DWG. SUPERSEDES 73858 REV."F” DATED 10-14-88
R L 1T 1 1. 1T 7 N CATEY O VIR XD L i
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R A

s . : T TkNHTSA 008230




Ry

TRANSFER PIN 74078
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*La LENGTH I8 DETERMINED BY THE SUFFIX OF THE PART MMBER |N THOUSANDTHS
OF AN INCH, 1.E.; PART HO. L=

4078155 155
MO78-210 N0

e VENDOR WILL BE PREPARED TO FURNISH PINS .130 ~ ,280 LONG,
] NOTES
1 EANISHED PARTS TO BE SHIRPED, iSSUED 4D STORED I SEALED PLASTIC .
— SEALED PL RR08.70 CONTAIN 30,000 PINS Iagn LESs P 3 L B i:'
BAGS WUST BE CLEARLY LABELED WiTH THE PART HO TY OF PARYS
IDENTIFIED ON THE OUTSIDE OF EACH BAG,

Z, MATERIAL CERTIFICATION REGKIIRED WITH EACH SHIPWENT,

WATERIAL |3 GRABE BTEATITE (BE-19R) =

e e,
CURE PER SPEC.-——— S0802-2 = N
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YL AW, ,
KAPTON TAPE F 74224 i
é HOTES:
- %, ROLLS SLITTED FRGM ENDS oF WASTER CDIL WGT ACCEPTABLE,
?. BUCKLING OF THE CORE ALLOWED UP TO 1./4" MEASLIRED RADIALLY
AWAY FROM THE CORE.
— J. DENTS, RIPS, Oft JAGGED EDGES ON MATERIAL MOT ALLOWED.
4. ROLLS ARE TO BE EM{PPED WITH PROTELTIVE IHSERF CORES IN THE
PACK ING BOX,
—_— -951 E-— _
LA ™=

ENG. i 9898 Rev. E

Dl guL 16 1992

B
ﬂ | T4224-1 H DURONTS, KAPTON 200H | 00177, 0028
_PART HMMWBER MATER AL TH | CKNESS
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ATT: QUALITY CONTROL SUP.
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sipiek 8 L£ 50 2 ¥
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L]
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KAPTON TAPE 74224

h_ 4

NOTES:
1. ROLLS SLITYED FROM ENDS OF WASTER COIL NOT ACCERTABLE.

2, BUCKLIKG OF TiHE CORE ALLOWED UP TO 1/6* MEASURED RADIALLY
AWAY FROM THE CORE.

3. DENTS, RIPS, OR JAGGED EOGLES ON MATERIAL NOT ALLOWED,

L ﬁd&kiﬂgﬁﬁ TO BE SHIPPED WITH PROTECTIVE (NSERT CORES IN THE

—CERTIFIED PRI W
£NG. 510, ESB9R rev. E
Doty JuL 161992

ERELEES

___?1-2'!4-'1 D-I.IP'I:HAITS! KAPTOH 200H L0177, 0023
PART NUMBER MATER] AL THICKNESS

THIS DWG, SUPERSEDES 74224 REVY, "E~ DATED 10~14-88
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MATERIAL CERTIFICATION

DATE: _‘;"Sﬂ ~ P2
CUSTOMER; _TEYAS INSTRUMENTS, ATTLEBORO

CUSTOMER ORDER NO, 2000 /79273

CUSTOMER FART NO. & REV. 74224-] {PEV. §)
QUANTITY THIS SRIPMRNT /- 20
SHIFNENT DATE . _4_ -30-92_

Wa cert that the material used to producs tha product in this
shipmant, 200BM Rapton®, 15/16" wida, conformm to TT drawing
and TI purchase ovdar reguirements on file with the HPF Group of tha

Dupont Compardy «
INEER - QUALITY CONTERCL - TITLE
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K. F. BASSLER COMPANY, INC.
PRECISIDN TODUNG & METAL STAMPINGS
45 John WRllam St. » Atteboro, WA 02703 + [G0G) 222.1081 « Fax: {506} 226-1600

MATERJAL CERTIFICATION

customen:  1Exas (Nsmonesss, e -~ Amefoes
CUSTOMER ORDER NO.: _@S‘“M
CUSTOMER PART NO.: _ 21406~

REVISION: _J=
QUANTITY THIS SHIPHENT: _ZOZEJ
LOT NO. THIS SHirment: (bl

SHIPMENT DATE: _01-92

WE CERTIFY THAT THi HATEH!EL EEE’I TG PRODUCE THE CT IN THIS
SHIPHMENT, NAMELY, » CONEORME TO 11
DRAWING AND PURCHASE DAOER REQUIREMENTS,

AUTHORIZED SIGNATURE:

Kathlaen A. Psnkala
Insida 2alas Spacialist

& PRI/A BT
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HIGHLIGHTS M
Stephen B. Offiler s
Week Ending 92-07-02

VALIDATION ISSUES:

Writeup of ihe STPSL2-2 validation tepoet, including sm impulse test pius similarity o
SIPSLL1-3 for wll others. is planned for completion taday. "We have decided the "cleansst”
wiy 10 procesd is 1o produce & standalone document for 3TPSLI-Z, rather than simply
producing an addendum to L11.3. This is because the significamt itsues which arose with
LLI-3 Impuise 1end 10 make that document awkwerd. Resuls of the L2-2 [mpulse test
showed isswes with & several devicex: 1 few bocame creep-actuation. and & couple had no
cominuity below approx. 30 psi, then actex normal above this, Exta devices wers purposely
termd o provide a contingency. We have the oeaded 24 good parts to repot on.

The priocity to complers A7PSL2-2 validation has boen niised ecently. Based on the originat
val. Attempt, we strongly suspect that itsoes rennain with coniact wear, which lesds 10 effactive
pin-shift. manifested s creepactustion. However, during & subkequemt experiment 1o
characierize this phemomenon, it mugically disappeansd, ‘Thus. anather validalion attempt will
be made. with devices pinned wwards the CR side o compensase for expecred shifis towand
CA. This tess will be run in Stan Homol's Zun cycler, converved back 10 run per the Impulse
specifications,

Validstion of 77PSL3-11L5-2 Is progressing. A significant conflict with cycler schediling
forcedd Lt to puRiue gpuons, and It was desermined that the complesion dike couid be pushed
out to 08/14. This allows compledon of the ongoing Ligit Truck 500 hour test, with

L3-1/L5-2 Impulse and Thermal Cycle following. Backup plans, if failures on the 600 hour
15t extend the completion dae, include conversian of the PAG oil cycler 1o brake fluid. This
will force merte scheduls juggling which 15 belng comprehended by the PS proup g & whole.

LIGHT TRUCK ISSUES:

The Light Truck F-serics 600 hour thermal ramp and [mpulse 1es1 continues to progress. [t
has reached 200 hours, with » project completion (no addicional failures) on Sunday 920715
at l:iXlam.  In ancicipation of failures, we plan 1o run a sunderd [mpulse e as & backup.
This is intended to show Ford that the devices are able 1o meer the ES, 10 heip downplay
thest antcipared fallures. One device hay failed a0 49K cycles. with aulopsy reveading 2
misplaced gasket. This presanis & significant problem, since rhis device, built in regular
production. wai run through the auiomatic pressure tester (twice) and wasn'i flagged as bad.
We will definitely need 1o prepare an explanutlon of how this happened. nlso 1o include
specifics on why Ford need nor worry abous ic happening,

Also on F-series. John Pelkey is expeciing & supplemenial report to the JSW which shows
good results on Noryl devices run through Fluid Resistance. We have recewved L3-1/L5-2
devices from ETL which have Fl Res. Humidity. and Salt Spray testing. lohn has agreed that
Twe con use similaniy with thess,

We've received un RMR from Pelkey. The device is a TTPSL2.1, daie code 2056 (Feb 284
and gomes off of 2 production E150 Club Wagon, The reponed problems wis no continuin
Aulcpsy tevealed a badly corroded spring arm, with significant uamities of cormosion
byproducts covenng the comacis and jafmung the tansfer pin. TSL is anatvzing 1he device.

TI-NHTSA 008248



HIGHLIGHTS - Page 2 - 920702

POWER STEERING SPECiFICATION:

A High priorty remains 10 complewe the spec. negotidtions with Strauss and Kaippel. Tom
Dan of Kelsey-Hayes is ying o write a deviation w0 clear the way for 37PSL11-3. and claim
to need Tesolulion of the spec. issues 10 obtain sign-off of the deviaton. Norm Froda
continues o work diligently 10 set up the needed meeting and conference cull.

AUSTRALIA:

We have completed a mark-up paris lise for Capri 77PSLb-1 for preduwrion contmol 10 wqrt
off of. and will place the ECN o got this officially into the systam. [n pamlie] we're working
on the delinquent envelope print, promised to go out today. This thould be ready very soon,

AN issuc remaims with the F of A vacoum spec. Info from TT Ausalia indicaes they wam
a much harder vacuum ihan F of USA. We have atternpeed 1w run our devices to this vacuum
level, and while we couldn't quite auain the destred value, we atill noted & porential problem
with the diaphmgm being sucksd out of place which will surely impact life. This issue reeds
some Testing 10 charsewerize the. magritude of the problem. which requires cycling capacity.
which is in very shar supply.

TI-NHTSA 006240
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VALIDATION 1G6EER! :

. Writeup of the S7PEL2-Z valldation report, including an Impulae test plus
similarity to S7PEL11-3 for ail others, is planned for completion today. We
have decided the "clean=mst® way to procewd is ta produce a standalonm
document far S7PSL2-2, cather than simply praducing an addesndum to Li1-3.
This is hscauss tha aignificant jasuss which arocss with L11-3 Impulse tend
to make that documsnt awkward. REeaults of the L2-2 Impulss test showsd
imssuen with a several devicesy & few becans cresp-actuation, amd a caouple
had no continuity below approx. S5O psi, then acted normal above this. Extra
davices were purpossly tasted to pravide a contingency. We have the nesded
24 good parts to repart on.

The priority to complate B7PSL2~2 validation has bean ralsed recently. Based
an the original wval. attsmpt, w strongly suspect that lssuss remsin with
contact wear, which leads to effective pin-shift, nanlfested am creep-
attustion. Howsver, during & subsequent sxperiment to charactarize this
phenonenon, it magicslly dissppsarmd. ancthar validation attempt will
e made, with davices pinned towards the side to comperisatse for asxpacted
shiftae toward CA. This test will ba run Etan Homol s Zua cycler,
convarted back to run per the Impulse specigications.

Validation aof 77FEL3~1/L%-2 ls progresaling. significant conflict with
cyclar schaduling forced us to pursus options, and it was determined that tha
completion date could be pushad out to 98/14. This allows completicon of the
angoling L.ight Truck &S00 hour test, with L3-1/03-2 Inpulese and Tharpal Cycle
fallowing. Backup plans, if fallures on the &D0 hour test extend the
campleation data, include conversicn of tha PAG cil cycler to brake fluid.
This will force mors scheduls juggling which iz being somprehenrdon by the FH

group as a whole. TENHTSA 006250

LIGHT TRUCK ISSUES:

The Light Truck F-ssries &0 hour thermal ramp and Iepulse test continuea ta
progress, It has reached 200 houre, with & project completion (no additicnal
failuresa) ofn Bunday 920719 at L:00am. in anticipation of fallures, we plan
to run a standard Impulas teat a8 &4 hackup, This i= intended to show Ford
that the deviecss are able to oweet the ES5, ta help downplay these anticipatsd
failures. One device has failed at 4% cycles, with autopay revealing a
rimsplaced gamket. This pressnts a significant problam, sincae this device,
built in regular production, was run through the automatic prassure taster
ttwice} and wawsn’t flagged as bad. We will definitely nesd to prepare an
explaration ef haw this happenad, slap to include spacifice on why Ford nesd
not worry about it happening.

Alac on F-geriss, John Pelkey is mipecting a supplamantal report te thae ISW
which mhowe good results on Noeyl davices run thrauwgh Fluld Resistance. We
havie racaivad L3~1/L.5~2 devices from ETL which have F1 Res., Humidity. and



Balt Epray tgﬂtiﬁq. Jahn has agreed that we can use similarity with these.

We ve raceiviid an RMR fram Palkey. The device i3 a 77FS5L2-3, date code Z05&
{(Feb 23), and comes off of a proaduskion ELSD Club Wagon. The reported
proalen was no continuity. Autopay reveasalad a badly c¢erroded spring arm,
with significant guantities aof corrosion byproducts covaring the contacts and
jamning the transfer pin. TSL is analyzing the device.

POMER STEERING SPECIFICATION:

A high priority remaine to compiete the apac. negotiations with Strauss and
Kalppel. Tom Dan of Kelssy-Haves is trylng to write & daviation to clear the
way faor 5778L11-3, and claim= to need resolution of the spec. iwsues tao
obhtain sign-off of tha deviation. HNorm Freda continues to wark diligently

to sat up the nesded mesting and confsance call,

ALSTRALIAS

Wa have complatad a mark-up parts list For Capri 77PBELL-1 For produchion
tontrol to wrk off of, and will place the ECN to get this officially into
the syatem. In parallsl we’‘ra working on the delinquent envelope print,
promiasd to go out today. Thic should be ready very soon.

Ar issUus remains Wwith the F of A vacuue spec. Info from 71 Australia
indicates they want & much hardsr vacuum than F of USA. We have sttiempted
ta run our devices to this vacuum level, and while we couldn "t cuite attain
the dasired value, we stil]l noted a potential problem with the diaphragm
baing sucked out of place which will surely impact lifa. This issus needn
e testing to characterize the magnitude of the problem, which reguires
cycling capacity, which is im very short supply.

Regards, ah#‘r ﬁF"E
Bteve O. &IT‘J r,ﬁgd— @
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VALENTINE TQOL & STAMPING, |NG.

WS Walv 5T, WJATOY, wasE, L3%E
T IR L L L T

CERTIFICATE OF CONFOAmANCE

DATE 1 MENDAY quLY 8, 1992
CUSTOMER : TEXAS INGTRUsENTS I0C
CUSTOMER P. 0. NO ¢ S05IG%5420 Suvw_ LE iNVORICE NOL 0 B2LMG

wARY OESCHIPYICN 4T/~ CHlM? KING Rev. 8
SUPPLIER PJO NO.  1B829

QUANTLITY SHIPPED : GD.3G0

SHIPMENT OaTE 1 Q702

#E CERTYLFY THAT ALL [TEWMY BHIPPELD ON THIS OQROEW MEET TAE REDUIHEMENIQ\
OF THE PURCHASE QROER AND APPLICABLE ORAWINGS/SPECIFICATIOMS. RESULLTS
OF REDUIRED MEGHANICAL, VISUAL, PLNCTIONAL ANO CHEMICAL TESIS AqE ON

FILE [N OUR QUALLITY ASHSURANCE OEPARATMENT.

SIavED

ranager

TLNHTSBA 008252



£57900 VELHN-IL

%x#fa

WaALEMTIMNE INDL & STARF WO, ING.

ol iy . SR, B O
OOH 1M R

CERTIFICATE OF Chue'Ofetan 8
GATE o MONOAY JulY B, hR2
S IOeER i TEXAS JeSToquniy IE INE
CUBTCREA P 0. ST o SOSSEw Eod= Lkl indIlGe %D EESES
“AAT GREGKIPIION x T£70i=1 CHI%> Kikd Rev. K
SUPPLIER FJO ND.  BRE%
AN TY SHEPEEG 2 S0. 06D

SHIPKENT DaTE  lpaTsma

wE CERTIFY THAT AL ITEW3 BHIPFED GN TH]E QAGEN #EET THE IIEW]RE'&'.’"'I!I}“-
OF THE MIRCHASE DROER AND AFFLICARLE DRaWIRGEBAAPECIFLICATIONS. REELLTS
OF RECJ1AED FEGHMILEAL, VIDWhe, FUNCTLONAL AND CREFLCAL TESYS ARE Oa

FILE IN OUR QUALETY ASSURANEE DEPARTMENT.

216%LD

14xw AREwran

TINLI LAY A LI DN U B L2005 S I A L N

180 UWTED Odivl ¢ FO AGY 310 - MWORTH HAYEN. COMNECTICUT adaly

' wulﬂln AOLLER'™ A puisgy Smig i
' #quTtT e,

. &
N\ )

BILD TD: WALDY OATE Rarch 27, 1¥va
ATH: DICE WILITHES CUET. POf 14728

OADER PECS  Sg%31-a , )
VALEWTINE TOOL § STAMPING INC, UA CROENS LETLID faz00 x 2-M2

171 MEST MAIM STREET EPECL _
, WA O27GE-DLED FICATIONE ASTN R209,00-A-234/1

- CBEMTCAL COMPOSTTION LIMITE

This iz to certify the followlng chemicwl composicion limlts, baesd om an
Indlvidual or blanket certification of ¥
Mo by feo i on of analyels sopplled to Onltea
VEHDOR CERTIFICATION
MR MAN

et

P
F

CTHIA ELERENTE {RACH)
OTAPS ELENENTS (TOTALY
ALIGITERM

i

HECHARNCAY. PROVERTY RERILTE

This Iu to oertify that the Pollowing mra the resvlts of tha msghanical

Property temt{s} parformed Unitud Alaml
wrnpla for che ordar b rims Based 9o = ainie of one

TEMEILE STREMGTE (KT} n 1.3
ELONCATION [ T 24

ARy Castl resu]ts reporisd sbove sxw subject Lo the limitstlons of the
tastlog proceas. hll sales are subjeckt to Onited AlumSmn’s Tearms and
conditionm conteined on the reverss of Llin Zales Order Achnow] edgtngnt .

copyright {c} 199F Unjted Aluminum Corp.

g 2 D3/I7S199% 14:31118

Q0:24-00007 05254




WAL ERMTINE TCOL & STAWS MG, LAC.

TIT RESE wRIe ST, SUR0N, MASS, CHORA
(50%) 205-504*

MATERIAL CeRTIFICATION

DATE : MONDAY JULY 8. 19592

CUSTOMER t TEXAS [NSIRUMENTS IhC

CUSTOMER 2.0, MO ; %05395438 SUMFHLIER 1NVOICE MO.: E20L6

PART LESCRIPTION : TaATHY-1 URIND KRINGD REY.H

SUPPLLIER FJO kO, 18829
QJANTETY SHIPRPED @ BG.800

HSHIPMENT DATE o¥/01 /92

WE CERTLIFY THAT THE MATERLAL USEL
TO PRODUCE YHE PROMKICT IN  TH!3
SHIPMENT. NAMELY
[ 5952 AL
CONFORMS TO Y.I. ZIAKINES AND
T.[. PLUACHASE ORDER REDULREMENTS.

asentative )

SIGNED N Letetl

{ Supol i

Jagnna Lafljarmn Oualdity Amsuyrance Manaocer

TI-NHTSA 008256




UNITED ALUMINUM COREORATION

100 UNITED DRIVE » P.O BOX 218 » WOATH HAVEN, CONNECTICUT OBav)

L) l_ﬁﬁuﬂru“ AQULIG™ ALUMINUM SHEL!
. TAD f #"?U??T S

X
, O

Q

SOLD TO: VADO3 DATE March 27, 1992
ATTH: DICK WHITNEY CUST. POS 14728
ORDER SPRCH 5052~0 .03200 » 2.312
VALENTINE TGOL & STAMPING 1IHC, UA ORDERS 1667110
171 WEST MAIN STREET SPECIFICATIONS ASTH B209,00-A~280/3

HORTON, MA 02765-0469
CHENICAL COMPOSITION LINITS

This 1s to certlify tha following chemical compunition limitm, baszed on an

individual or blanket certiflcation of analysis supplied to United

Aluminum by lts vendor{a): _

YENDOR CERTIFICATION
MIN MAX

E

b
EEEEREEEE

ALUMINUM R
MECHANICAL PROPERTY RESULTS

F

/! This is to cortify that the following are tha raesults of the mechanical
property tamt{s) parfornsd by United Aluminum, hased on a minimum of ona
sample for the ordar:

TENSILE STRENGTH _{K&I1) 28.2
ELONGATION (W} 24

Any test resulte reported above are subject to tha lipitations of the
tasting processe. All sales axa subject to United Aluminum’s Terms and
tonditicena containad on the reverse of 1ts Sales Order Acknowledgemant,

copyright (€} 1951 United Aluninum Corp. 03/27/1992 14:22:15
NS SHIP SHIP 2 00124 -00003 05254

TI-NHTSA 0008256
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SEE NOTE 1

13 (SSUED, AND STORED IN SEALED PLAS .
 MATERIAL CERTIF |CATION REQUIRED WITH EAGH SHIFUENT, | = Lro0

P Al e
ENG. STD. EORYR rev. E

Dl gy 241992
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.FLRE, CCWELTICLT  G&dad

YEL. 27-gTBoda71 ¢ FAL T3ZETE-TOTLL LT RUp-lTOA

Toa TEAAL LiETALMD TS

ZERTIFICATE OF QoL IAiCE

RUME MILFORG CERTIFIEE ThAT)

F.Q. NUMBEZR, ZO00882220

ACFE/HILFDED CUONTROL NUMBER: 21874
GEMESMILTRED PN &GS 1A, 03T
SUANTITY 172430

WhB FESCEESEIN 12 COHFCR™M 70 T FoLibwit

FAR™ NJMEE=N F417.-1
Fel T REVISICNY MJ/FC
MATEFIRL1 BRASE oL .0

]
HEAT MUMTSEF 2 -
TEETLE AFTER LISHT LRAW:
“II‘IIEI"I BRITE FREX DF OIL
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F7PELE-1 . JULY F=LEve
TEST TO DETERMIME EFFECTS DF 1504 PSI QVERFRESSLRE GN RATTLING SE
MEASURE SENSOR HEIOHT ON 2T FCB. REMEASURE AFTER OJYERPRESSURE.

REMEASURE SENSORE DAILY

SENSOR # PRE OVF. POST OVP. DELTA 7-g-p2 DELTA
1.0 47. 7 DIAMETER OVERELZIE
2.0 =0.1 435.6 4.5 &5, & oG
3.0 AF. 5 45 ¥ 45. 3 ol
g, 0 90,5 45.2 4.7 45. & a.2
5.0 47F.7 4%5.3 2.4 45.3 0.0
&.0Q av. 2 4L, 4 2.8 15,2 a.2
T. 00 49,7 45.2 4.5 45,2 0.0
2.0 49,6 45.7 b 435. & 0.1
¥l S50.4 4%5.5 &.7 5. 5 0.0
10.0 SC.3 #5.°5 4.9 45. I
11.9 =0.7 43.8 4.¥ 45.7 0.1
12,0 S0.1 43. & 4.5 415. & Q.0
1=.0 50. 56 5.1 4.5 45,9 0.2
14,4 49,3 OIAHETER OVEREBLZE L+ ML
15.0 19. 4 b 5 Z.¥ &4&, & .1
16,0 42.4 OIAMETER OVERSIZE 0.4
17.0 49, 4 35, & 4.4 4%. & I |
12.0 43. 2 4%. 4 2.9 45, 3 0.1
1%.0 439.4 44&.5 2.3 &3 0.0
20,0 43.5 47. 4 1.1 47,3 1
21,0 49,3 4.3 3.0 5.3 2.0
e 49,8 45. 5 4.3 45, 4 LEP
23.0 44,8 AS.5 1.3 45.5 0.0
24.0 a3.1 45.0 Aa.t AS5. ¥ O.1
2%.0 48.7 A&, 2.4 46,3 0.0

TI-NHTSA 006259
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Effective Date: 3/06/92
Expiration Date: 1706733
- . Fage 1 of 1

~ CIRCLEVILLE PLANT S
P/O. Box B9
Clrcleville, OH 43113

CUSTOMER CRDER NO. 30048 /1 2//

CUSTOMER, PART NO. & REV. 27225-1 {RRV, M)

QUANTITY TEIS SHIFMEST 66-‘:"&#

SHIPMENT DATE 7-9.92/

We certify that tha materjal uged to the product in this
shipmant, namaly S500FNM131 Kaptont, 3/4" wida, conformas %o TI drawing
and TI purchaze ordar ragquirements on file with the HPF Group of the

Pupont Company.
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