0

Appandiz,. 4.2.1

Initial and Final Characterization

TENT LOT Wb, TEST GEVGE

TENTED BY

APPREVED BY TExAS ﬂ. UATERI248 & SONTRGLS - TI-NHTSA 002476
BATE INSTRUMENTS ATTLESORO, Ma 01903 [FRAGE I

FORM BI9N




b .
ﬁﬂiﬂﬂ!!ﬂﬁﬁiﬂlﬁﬂ. form 2160 , 'rmm_fﬂ-ﬂ"-ﬁ‘i
n“??pft)‘f T Ty - ar [« ~ '. lll 4 hi“l
“FERRoRMAD aY BATT STARTRD Y13

ve 0. Drasy: {8

masernng Koyl MY 80 & JoeFrenn e o vel acr cere 2

CUITOu AR _prif* {ay

PPFCEH OF THIT
ik F 1 Il E ; [ — Y
Nt G Ferd £ 5
MOCEDUNE
P
}
! C Lurrend lonkayy
=37 [ANa faa
a fﬁf; alfﬁu! ¥ dyorcay ffmf rf.;'-'r i
._...,..J J v!!
¥ a; Lt L] ﬁ o
—_—t M. 4 Li? ¥ F ]
: ﬁ iw ”i; 7
Iy
H i e *
_??,d iyr P ir]
' - L] I k| FEY "
2.4 LIF L1l T
L fJ" Jl*i i [
. i | bfd 1 LY - TEAE /
I.g FATH LIT Fff Irr- ar,
14: %3] LYY 13 v
%! JL;{T AIF LAY r:‘. <
- Yz [ 7 Ly LT I -
1 7 ik Y - 4L Py
_%-ﬂr f-,‘ ﬁli A 20 r-.-. .r'r“"'-i"rr
[TRTSY = 5 a L1 L] Y] - PR
) FFRrEAr i (] I Ly rdi ,i: APITY
M EScr| 33 EY¥] {38 I F] > Sree i
1r ] L4 Als Ll Tty
gyl ii ] £ 1 £7d L] LIf g YA
PRI L - [¥1s hid .._.d. 4
M nddsl 4% ALY Lt [L] Hud Aty

TINHTSA 002477




wrf 0¥ I

I

i

r - /
" L ] IA
T LT 147 7
w .3} Lal .
L FEL Lo L ﬂ ot .
Ly P TS .L'H'__L:!#
LA FAT] f. P £ T%.
T LY FAL
I 23 r 2 ;.{' [V YT, N '

TI-NHTSA 002478




) ' - . T X

. E‘lr.‘f/ E'f T » . 7 s .ﬂ")“ CE‘Z:

ant W y - -

-

p wgkr
( r:rf:j%f* ;

=11« - FIT]
-9 T
-pof .

: F]
! -t F:
R | I
-|1|
-
&/

P

|1J ]
wdr

L T/

¥ii {f

pid

ny

FE o EYL Y T3 p=y Y
T -
Li ) £
iy "
& / 4
L) = ) ol Y
LY
o= -
[ |
1] - ,

fr v L]

] ' 1y -

] - L]

[} ol

# ]
4 . san i

i
/ . []
." Kf,d e i fi

a4 'E,g.,{p!ﬂﬂ-_l_r
H . 1
rL . - /) l
2y . 2 ]
’ L X a []
M F
HE T o . B =
47 : 1
HL ] 3 .1
ELR = 1 _pg -yl !
’l

el VN S (TS " S r I

- |-

3

IR [ 2 ¥ —
LTY L2} FEL A& SN

TI-NHTSA 002479




r
r

&'U:If‘ Fd r f_ —-f ﬂbﬂ," - !ﬂf/"f A ﬁi‘.’ m_‘-ll r -FJI* |- :H
Ry STk . . L A 7
-Yafpr. SE Fi
* 7] ! 2
- ” n
' -
)

=N 1&{:
-Fr FIY] s Iiy
- rit L]

[

F

[T

|

-y
L

ki
1=

8
|
§

b
r

RER

g

i

ail

» H
E ".
s »

L

$3A8238239540

E

b
i

U PR

T

-

a2

F

TI-NHTSA 002430




Appandix 4.2,2
Burat data and Weilbull
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Appandix 4.2.3
vibration
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Appandix &4.2.4
Thermal Cycle Day/Tima/Tenp
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Appandix 4.2.5
Fluid Regalilstanne Tast
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Appendix 4.2.8
Bumidity
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Appandix 4.21.8
Light Truck FATA-SFr92d-Ak Data
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1.0 GRMAENAYL

1.1 CQuatomer: Ford Motor Company, FPaszsenger Car Brake Syatams
Enginearing

1.2 TI Part Numbwr: TIFSL2=1
1.3 Custcmar Part Humber: F2VvC=9F924-AB

1.4 Specificationa: Ford Engineering Specification numbar
{delta) ES-T2VC-9T524-AR

1.3 Date of Complation: 910920
1.6 Quantity of Unita Tested: 104

1.7 Dispoaition of Tested Unite:

1.7.1  Dwvices 156-15-37 thru -42 were destroyad in Eurst
tasting {3.3)
1.7.2 All othaer davicas are ratainsd under quarantina.

1.8 TI teast serisa numbar: 156-15=104

1.3 TI Pressure Switch test report number: PS/91/49

TEST LOT N3, TEST DEVICE
TENTED BY .

ANBADYVED BY un.*l'lmm,:; COMTROLE [pgpys

BATE IHSTLUMENTS# lﬂLllglﬂ.u;hﬂ!ﬂ ok a

oMM IS
TI-NHTSA 002504



2.0 ORJECTIVE

This battery of tests was performed to damonstrata tha ability of
TTPSL2-1 to conform Lo custoaer specificaticns given in {delta) E5-
F2VC~97924~AA, in fulfillment of the requirements of the Initial
Sample Report. Units tested wers bullt using fully qualified
production components and production assambly squipment.

TEFT LOT NO. TEST BRvice
TESTRD BY

Py TEXAS MATERIALS & CONTROLI (Boc

TR ” INSTRUMENTS ¢ ATTLENGHO, Ua 02103 [WaoR P
SaRm 523

TI-NHTSA 002505



3.0 TEAT PROCEDDRES AND RESCULTS

All switches wars tested to Ford Engineering Speciflcation {deltal
ES3~FIVC-9T934~AA. A copy of this E8 1 included in Appendix 4.1.
Frocedural datails are therefore cmitted from the presentation of
razults ia mopt cases. In those instances whers tha ES procedurs
methodeology ls modified, a oompleta explanation of tha aotual
pProcedurs is presanted. For all tests, raw data is included in
Appendix 4.2.1.

A flow chart is included in the ES (frame 4 of 18), as follows:
All test devices are to be subject to an initial characterization
consisting of Callbration, Vaeltage Drop, CSurrent Laakage, and
Proof, Cavices are then divided into groups per the flow chart
and subjeact to the indicated tests in tha indicatsd ordaer.
Pinally, devicas ara subjact to a final characterization. However,
it bacama necessary to daviate from this exact procedurs as
dascribed below. We baliwve that thisa alterpoite procedurs still
mests the intent of the EA,

During the first phase of Impulas (3.10) tastlang (12 wirgin
devicas} it was discovered that the preasure-—sansing assemhlies
wars imprepsrly bullt, resulting in a reduction in lifa of the
diaphragn. During investigation of the root cauae of diaphragm
problems, it waa lsarned that the final crimp atation on tha
agtamatic asyembly equipment axpariencas this problem only on this
particular part; all other devices bullt oo this equipment are not
subject to this. Witness the good resulis obtained with the Light
Truck (FITA=-9F524=-AA) version of this test (sas data in Appendlir
1.2,7), built on the automatic assembly equipment, as supporting
avidaenca.

TEET LGT MO, - TEST CEVICE
TEETED BY

ASPROVED BY TExas uAT#ALALS & CONTAOLS [Dac,

DATL X 0820 INSTRUMENTS $ ATTLUNDAG, Ms 01703 [macE .

oMM Bl
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3.0 TEST FROCEDURES AND RESULTS, CONTINDED

While analysis and permanent corractive actlons are ongoing, Lt was
al30 learned that the manual assembly squipment which psrforms the
final crimp produces pressure—senaing assembliss which havae
acceptable life. This equipment was used 4090 during validation
of FIVC-5F5324-BRE (TI P/N 57PALS-3) which uses axactly the sine
presauce asaslng assambly, as wall as to produce the rebuilt
Impulse davices [157-15-81 thru -104) and will continue ta Da used
until such time as the permanent corractive actions are in place
on the automatic squipmant and re-validation is complataed.

To sxpadite completion of the switech validation, 12 of the rebullt
parts ware not subjacted to tha Fluid Resiscance test (3.9).
Howeavar, this will not affect the resultes of the Impulas test in
any way, aince the various fluids do not come into contact with the
disphrage, ITavoking similarity with the Light Truck (FATA=-9F924-
Ad) varalen of this test which was run alapultanecusly, all devices

- undergoing PFluid Reslstance in this tast eaaily passéed their

subsaquent Tmpulss tasat.
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|’ to ba within specification. 6§ wars destroyed in Burat

3.1 CALIBRATION

3,11 Procedure: Calibratizn ia checked at room temperaturs
" uaing ambisnt air as the prassure medium, Calibration
sattings, as spacifisd on the part drawing, ara actuation
{elactrical contacts opaning) at 200 = 300 psaig, and
relaaas {contacts reclosing] at 40 paig minimum. For tha
purposs of atabilization, actuaticon values are recordad
on the sixth cycle, after subjecting the switch to two
(2) preamire cycles to B00 psig minimus and back to zaro,
followad by three (3] cycles to 1.1 times actuation
prassurs ninimum and hack to zesrc. The change in
continuity is measured while cooducting 750 +/- 50
milliampa at 13,0 +/- 1.0 volta BC,

3.1.2 Equipagnt. ! Custom 7TI designed and bulle pressurs
check atation, uveing Helisa Model CMY6365 pressvrce gags
calihrated on a reqular quartexly schedule. Continuity
change measured on custem TT desigosd and built equipment
meating the abhove alectrical parasaters.

3.1.3 Initial Rasults: All 72 original devices teasted ware
found to ke within spacification. :

3.1.4° Tinal Resulte: 42 surviving original daviceas wars found

(3.5), 24 were aborted from Impulsas (3.14). 24
additicnal devices which underwsnt Impulse but had no
initial characterization were alsc found to be within
spacification at the completion of teating.
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3.2 VOLTAGE DRCP

3.z2.1 Equipaent: Fluke Model 80208 Digltal Multimetar,
calibratad gquarterly, used 1in conjunction with tha
continuity eguipment in 3.1.2.

3.2.2. Initial rasults: Tha average valtaga dvop was 4.9
millivalts, and the standard deviation waa 1.%. All
valusd are aignificantly Lwlow the apecification of 200
millivolts mawximoam.

3.2.3 Final results: The avarags voltage drop was 6.4
millivalts, and the atandard deviation was 3.5,
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3.3 CURRENT LEAKAGE

3.1.1 Equipment: Associstad Ressarch HyPot teat unit used as
powar source for 500 VAC, &0 Hz test circuit, Yluke
Modal 20208 Digital Multiseter, callbrated ¢uarterly,
uzad to measure valtaga crop acrons a sexriss resistance
of ona megobm {+/- 5%).

3.3.2 Initial results: Measuring terainals to case with switch
Glosad; measuring terminals to casw with awitch open; and
measuring betwean tha tarminala: the mawimum currsnt
leakags chsarved was 2.3 mioroamps. All values are
aignificantly below the specification of 100 microamps.

3.3.3. Final results: Same thresa measurensnts par device as
d.3.2. All current leskage valuas ware consistent with
initial resulta. All valuas are significantly bslow tha
spagification of 100 microaspa.
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3.4 PROCK

3.4.1 Procedura: Calibration readings wers recorded only after
proot testing. Test pressure was 3000 pai per the part
drawing.

3.4.1 Equipment:; Enerpak model F=352 hydraullc hand pump uaing

Enarpak hydravliec flnid as tha pressurs madium.
Hydraulic fluid is removed from the devices uaing a
comblnation of wvacuum and residue-fres soclvent
Spraycn{TM) Hi~Tach Q02002 TF Elsotrical Contact Clsanar.
U2 Gauga $#33714 reading to 5000 palg with 100 pal
increments, resolvable to 50 psi., calibzatwd quazterly.
Custom TI dasigned and builf safety snclosure.

3.4.2 Initial Results: Ho evidence of fluid leakage and no
drop in test pressure was chiarved on any davica.

3.4.3 Final Results: No avidsoca of fluid lsakagas and no drop
in teat pressura was obsarved on any devica.
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1.3 BORST
J.5.1 Davices teatad: Ll58-15-317 thru —-42.

3.5.2 Procedure; A pressure of 7000 psig. was applied and held
far 30 seconds miniowm, Pressurs was thepn increased
alowly until falluras. Failure is typlcally sigoalled
by a3 sudden drop in teat pressurs of ssvaral hundred psi,
which corresponds with the £irst point at which some
intsrnal componant raaches irrevearaibla plastic
daformation and causss an increase in intarnal wvoloma.
The peak pressure attained as this codurs is defined as
tha burating point.

3.5.3, Equipment: same as 3.4.1., with the addition of Enarpak
gavuge reading to 10,000 paig with 100 psi increments,
rasclvable to 30 pai., calibrated quarterly.

3.5.4. Rasnlts: All aix devices passed 30 seconds at 7000 palyg
without avidence of f£luid 1lsakage or drop in taeat
prassure. Tha fallure point dafined in 3.5.2 was
fecorded, and a Waibull plot generated. Sae data section
4.2.2. Using the statistical acceptance criteria from
the E5 (frame 3 of 18), a minimun Welbull alope (beta)
of 31.% and a ainimum Cherscteristic Lifa (theta) of
7680.7 pal was calculatad at 90% confidencs. The 0.72
raliabllicy at $0% contidence is 7414 pai. Thus, tha
parts sxceed tha burst spacification of 7000 paig by 414
psl at the Ford-spacifisd confidance and reliability

levals.
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4.6 VINRATION

3.6.1 Devices tested: 156-15=43 thru -48,

1.6.2 Equipmegnt : Vibration table, Ling, nodsal AISE with
Eawlett-Packard model 5427 contralas. Alr tank with 350
palg minimum preasurized Nitrogen uszad to actuate devices
with at laast 1.1 times maximum actuation specification
on part drawing; 300 peig * 1.1 = 330 pai misimum.

3.6.3 Resultsa: RKAll six switches nat tha acceptance criteria
in the ES {frame % of 18; section III. I. 2.}.
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1.7 VACUOM
3.1 Davices testad: 156-15-49, =50, =52 thru -$5.
1.7.2 Equipmaent : Kipney vacuum puny. Ssnaotec prossurs
transducer zange 0-25 psia callbrated 4quarterly, with
Fluke modsl 20208 Digital Multimeter readout, calibrated
quartarly.
3.7.3 Resultsr All six devices met the acceptance criteris in
the ES (frame 10 of l8; section III. K. 2.).
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3.8.1

d.8.2

C3.8.3

3.0 TEMVERATURE CYCLE

Devices tasted: 158-1%-58 thru =-61.

Tquipment: Thermotron model S~4 Mini-Max anviroomental
chamber capable of =55 C Lo +200 o, humidity
uncontrolled. Custom TI deslgned and huilt eyclar,
utllizing Enerpak integrated hydrauglic Preasiucs source,
T1313 Programmable Logic Controller, Moog ssrvovalva and
controllex, Simpson signal genarzator, and oppoaing-
platon fluid isclators, to producea a hydraulic—-fiyld
flow-type primary with a brake=-fluid dead-end-type
sacondary tarminated with a 24-atation manifold equipped
with internal heaters. Capability to 5 Hz at 0-1450 psig
cycle. Cuatom TI dasignad and built 24 atation Switeh
Monitor Circuit which austomatically stops the oyclar in
the evant of abnormal aswitch actlon, defined as
continuity change which doss not track the aignal from
the sigral generator. Tharmoooupls readdouts calibrated

quarterly.

Results: All six devicas mat the acosptance criteria in
ES (frame 11 of 18; section III. L. 2.). Data shest in
asttion 4.2.4 showa ictual fluld and amhignt tenparatures

attained at sach cyols.
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3.9 FLUID RESAISTANCE

3.9.1 Deavices tastad: 156=-15-01 thru -3§.

3.%.2  Equipment: Fluids as called cut in ES table {frame 12
of 18) s appropriate beakers and storage apparatus: vantad
hood.

3.9.3 Basults: The 36 devices were dividad into groups aa

follows for aubasquent testling. Results of thezs teats
are reported balow. :

3.9.3.2 Terminal Strength (3.11), =13 thru -24.
3.%.3.3 Bumidity (3.12), -2% thru -3Q.

3.9.3.4 Salt Spray {3.13), ~31 thru -36.
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31.10 ULEE
a.10.1 Devices teated: 156-15%-Bl1 thru -104.

3.10.2 Froceadure: 24 wvirgin devicea wers runm as opposed to 12
virgins and 12 from Fluid Resistance. This is discuased
in detail in section 3.0, The paramsters given in the
ES {frama 7 of 18, section III. E. l.) are followad
axplicitly.

3.10.2 Equipmant: aame as 3.8.2 with tha addition of a 12-
atation inductive load bank, per the achamatlc found in
the EE (frame i8 of 18; figure 4.) uaed la the last 25K
cCycias.

3.10.4 Results/Dlacusaion: Prea-charactesrization was not
parformad. Aftsr conplation of the 500K cycles, all 24
devices passed the accaptance criteria found in the E3
{fzame 7 of 18, aection III. K. 2).

This teat oay be regairded as tha one cof the wost

» tigorous, This test is run at slevated temparaturs (135
C fluid), slevatsd pressure {1450 psig, 2 Hz), and total
gycles {applying brakes % timsa per nile for 100,000
milas) which axcead conditions typically found in actual
mnotor vehiclaa.
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3.11 TERMINAL STRAENGTH

3.11.1 Davices testad: 156-15-13 thru -24.

3.11.2 Ecquipmant; Cuatom TI designed and built fixtures for
gaging terminal movement after force spplicatlion and for
application of impact via a pandulum. This aguipmant is
ragqularly uaed on the 57P8/77P5 assaxbly lines in testing
to II Quality Assurancs Spaclificaticna.

3.11.3 Easults: All twalva davices passsd thea accaptance
oritearia found in the E8 (frame 10 of 18; aection IIX.
';i 2 L] l [ ]
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3.12 EOMIDITY
121 Davices testsed: 156-15-25 thru -30.
3.12,2 Equipmant: Humidity chamber RX modal 53.

4.12.3 Rasults/Discussicn: Please note that parforming a full
characterization per the ES consiata of actuation,
relanse, millivolt drop, current leskage, and proof.
Thia battery of tasts when perforsed an aix {§) deavicaes
takes aApproximately 2 hours ta complate. Thersfore
"Within 15 ninutes...” called out ip the ES3 {(frame & of
18, section III. G. 2. a.) is an acceptance requirement
that is physically impossible to meat. Every effort ia
made to complete final charm-riutinn within the two
hour pariod stated above.

All alx devices passed the acceptance criteria found io
the I5 (frame £ of 18 sectilon III. G. 2.).
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3.13 EALT APRAY
3.13.1 Davices tested: 156-15-31 thru -36.
3.13.2 Equipmant: Harahaw salt apray chamber.
3.13.:1. Resulta: All aix devicea pasaed the acceptance critaria
found -in the ES (frame 8 of 18, section III. H. 2.).
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Appendiz 4.1

Ford Enginearing Spacification
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This spacificacion cevera tha caat reaquiressnta for tha spasd
cantrol deaccivace swicch -9F924- used in tha alsctromic spasd
3ntrol syscam. Dasign changes on tha evitch assenbly ox its
colponsnts shall nok be mads wichout complisnes T Saarien V of
this spacificacion and uritten approval frem che raleasing
Produccion Englpasring Office.

Thaly snginssring speclificacion is & supplasent Co the ralesassd
drawing on cha sbove part, «d all cagquirssamca hevein wust be
weot in sddition to ail othary requirsmszts <f the part drawving.
dinimm ssasurss vacessary for damonstraticg compliance =c thasas
taquirsmencs ars givan in sach msctiom.

Tha snginsaring caats, saople sizes. and taat fragquancias
concained wichin this enginsaring spacificacion reflsct tha
ninlmm requizemencs satablished to provida & regular wvalcaciop
of confformamca o dasign iatent. Tha saginesring tesc program
is intandad as & supplamanc ta gormal material inspaccioma,
dissnsional chucking and ila-procsss concrols, and sbould in mo
way advarsely influsnas ochar iospantion sparaclons.

Al suppliars may implamenc diffarentc tasc saspla sizes and
Eriqul'ni:l‘.u ptoviding thess changes have been includsd in an

‘altarnace Contral Plan approved by che dasipn reasponziblae

Product En;l.un:lu Office and covaurzTed in by 3QA.

* rm:m huin:l.nn (™) TIII:I -.u: ba complated sacliafac-
torily with parrs from produgtion tooling (smd procazaas
uhars possible} bafora ISIR approval aind suthorizacion for
shipment of production parts csp ba saffacted. Parcs ousc be
ravalidytad complacaly, ar par Sactionm V whevavar any change
is made which could posaibly affuct part fumetion or
pecforaance.

* In-Procsas Teat Phage 1 {IP-1) - IP-1 cesca ars usad ©3
desersTrate procssd capabilicy and must be complecad using
fnieial produation parts from produccion tooling and
procassns prior to firac produccion shipment approval. IP-1

taats aga to continus in affscc until provess capabilicy is
descnstraced.

« In-Process Tests Phase 7 {IP-2) - IP-1 cast program say ba
{spiamantsd oculy aftar proquas capabllicy has besn as-
tablizhed. Tests oust ba complecad with praduccion parts <h
a contlnuing basis. Ssmples for Chass cescs must be awlectad
on 4 vendsy bayis to repragent the antirs produccion
populacion as tsuch az poasibie. In the svemt chat any of che
raquiremants in chasa tasta i3 noc¢ pat, tha Issctign plan
apucified i.n Ford Q101 Ssocion III.E.), "EE Tast Pexfarmanca

l_- WV E5-F2VC-9F924- AA
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Callhracion
Voitage Drop
Curreat Lsskage
Proof Test

Burst

Vibzation
Tarminal Strength
Vacuum
Temparacure Cycle
Fluid Esaiscanco

Dursbilicy Testa

Impul s=
Humidicy

I Salc Spray

SECTION 111. TABLE OF TESYS
- 1E-1 IN-
Staristical Sratisxcical
Hip i Teatk Hinleus Taxc Hinlme
Bampls Accaptanca Sanpla Aoceptupen Sawple
Sxa  _Criteris. _Size  __Critepia = _Size
72 Pob- .36 1008 All thoec Pasza 1008
72 FID- .96 12/Ma. BIO-. B4 A/Lar
72 Pa0- % 1Mo. PIO- 56 A/lot
72 PoO- . 96 13Mo. POD-.B4 4 /Lot
] pPeb-, 12 Mo, PMI-.56 &/lot
(2] -, 72 3Mao. rag- . 56 &/6 Mo,
12 P90- .24 Mo, TSO-.72 4 /Lot
é PO0-. 12 IMo.  PIO-.56 . 646 Bo.
] P- .12 IMo. 2O- 56 /6 Ho.
26 PO~ . 94 16/12H0  POO- 54 36/13H0.
24 P90- .90 12/Mo.  PH-.8% 373 Mo.
& PoD-, 72 AMo. PO-.56 /6 Ho.
& POO- P2 IMa.  MO- 56 /6 Ma.

Scarigvical
Tealk
Acceplamca

—Criceria

All Husac Facs
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All MusL Fass
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@D &ngineering Specificetion

111. JEKT PROCENURER AND RECCTSDOFTS

V A. galibration
i. lasc Bsguicsganta

a, Switch anlibratiom is to be shecked ac room
campurature {LE*C-J5°C) using ambisnt alr or
squivalane.

b. Calibrarion sattings shall ba specified on the part
deoring vich che sstgings shacksd after 2 or mors
preasuze cycles with sslant air, or sguivalanc.
Fragsurs cycls ranga is co bs datarminad by chm
sapufseturay to insure switeh calibracion stabilicy.
Tha ouc-ia and diffsrencial sat poines are to bs
weasured vhile oondusting 730 + 50 milliampexas
while 13.0 £ 1.0 volce D.C. is spplied. The cut-in
point 13 tTo ba chackad with inaTeasing prassuce.

c. The cut-our poinc Lz ©5 ba chacked wich dedraasing

prassuTe, and che diffarencial sac point is to be

' caloulaced using the cut-in pressura aimus che puc-
QUC PEASEUDE, .

2. amsegcanss Racuirsmsnsx

A, YHoncoaformance im definead am any swireh point which
falls outsids che colarances band specifisd on che
part drawinog.

b. ¥plraza Dras
1. TIast Esmuizssanca

a. YValtags dyep is to be massursd aftar 2 or mOIA
¢¥iles wich ambimnt air or squivalsnt from ¢ o
10,000 & 172 ¥Fs (1430 £ 2% P31} whila conducting
758G &£ 50 millismps awid 13,0 £ 1.0 veloe 0.C. {x
aphlied %o che switeh. Under thase =ondicions wich
cha swikch cicasd tha voloage drop is ta be
msasursd. Millivolr copneoatcion intarfacs at
taruinals co ba lass chan 10 oillivwmles.

2. Augsntancs Raguiramants

a. Wongomformanes i daficed as & voltage drop in
sxtsaa of 200 aillivolcs.

5 18 V ES-FVC-9F924-an
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I11. JEST PROCEOUREY AND RECOTARMENTY (conc'd)

€. CuzEant Lasksaas
L. Iazc Raguilspancy
&, Currant leakege iz to be checked with 500 volcs, 60
He alcarnasing currsnc,
b. Cutrsnc lLeakags {s to be checkad:
{1) Batwesn the avitch laads with the comcacts opac.
{2) Bactwsan cha lead and the swicteh housiog with
sracact: clopad, :
{)) Getwesn sither lesd amed switch housing wich tha
contAGEE opan.
. mwﬂnu
4. HNonconforsanca iy dafined zs any leaksge curranc in
sxneas of one Tundead (100) mlcrozapszs,
0. Zigef Tasts
1. Isac Bpquiremancs
4. Subjsot sapls switchas to Ssction A co sscabliah
chaiz initial switching prassuras.
b, Preof teat is co be conduntad using braks flule or
squivalent as cha prassurs nediun. Test prasaurs
. shall he ax specifisd on the part deawving. Tast
ptusdurs shall ba isglatsd frem prassufs sourcs dnd
tald for not less chan 3O ssconds.
c. Racheck thw swicches co Sscticem A,
1. Ascancangs Raquiramancs
8, ¥o avidenge of fluid lsakage, seapigs, or diop in
CasC prassurs greatar thapn 430 KPa.(42 FII) ix
parmittnd,
b. & ahange in cuc.in snd cut-puUE PrESJUTSN EUEACAT
chan + 34 from che !.nnm valus is oot permitted.,
e. THa cagt samplas musc ha dastrowved aftey tasting.
6 18 WV ES-FIVC-9F926-AA
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111.  TIXI FROCEDURES AND REQUIBEMFNTS (cont'd)
E. lapglas
L Ia=t Raguicements
4. Test tha switch for & cotal of 309,000 cyclaa.
Cyela pressurs batwean {Low) 0-276 ¥Pa {0-40 pai}
and (high) 10,000 & 345 P (1450 & 20 pai).
1) 9 - 475,00 cyclas: L3 + 1 vlcs,Trace cuUKTenc ca
mcnicor funcciom.
i 2) 473,001 - 100,000 cyelas: 13 L woles D.C., 730
+ 30 ma., paxr figurs 4. '
b. Braks fluid cemparacurs ts be 135 £ L4°C and ambienc
camparacirs ™ bs 1O07°C min,
c. Cyels rate is ta be 110-130 cyalas per minucs.
d. Swicch sust apen and closs sach cycla.
1. Asceucance Reguirsmenca
¥ .
&, Aftar ismpulss ctast chaek to amscions A, 3, €, & D
uging che procedurs escablished in asch asction.
b. Bouconformanca ia dafined as any switeh not mesting
the criceria in asgelons A, B, €, & D.
2. Samplea used for thia test pust be dascrayed aftar
all tasring is completed.
L]
F. Rugaxz
1. Isac Bsquizrsganc
4. Buzst screngrh {a to be checked using beaks fluld ar
aguivalent as the prassurs pediom.
b. Praasuriza the switeh co &B.1 MFa (7000 PS1) minigum
and hold Far 30 sacands minisum,
2. Accsncanqe BagulCamanns
4. WNouconformance is defined as any avidance of fluid
laakags or ssapacs frow che switeh or thraads.
Samplea used for thia Cast amet be dastroyed aftar
tascing iz complatad. .
7 18 7 ES-FIVC-9F924-AA
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&. MHounc che sviecch in tha casc port im a bumidicy
chanhay. Currsntly relsased sacing alsotrical
cormacter must be installsd bafors starc of cast,

b, Subjscc che switch to tan (10} conciouous humidicy
2ycies as follows:

(1) Raisa tamparacturs co 63 +L0/-2 °C over 2.5
hours: at 70-98% ralazive humidity.

{2 Hold ) hours at &3 +l0/-2 *C at 50-98% celaciva
huaidiey.

't,!] Lowar caaparatura Co 23 +10/-2 'C avar 2.3
hours; at 20-98y ralacive humidiey.

1. Accencance Reguirensaia

a, Within 15 minutas afcer complation of tha cench
mumidity eyzla shack tha switzh o seccions &, 5. C,
[, using tha procedurs sstablizhad in sach ssccien.

B, Henaonforusnas im dafined wy amy switch not oeacing
ths critarisa in sescions A, 3, €, o D.

H. Zalc 3ozxy
L. Tasc Reguiranancs

2. Mount the switeh io cthe test purt in & salt spray
chamber. Tha currencly relessed oating elscerical
commaccor and wiring must ba inmealled prisc Eo
stare of test.

b. Exposs tha swicch assenbly ta 71 boura o salc spimy
par ASTM BE.l117.

2. idccancapce Bsgulzsoanil

a. After suposure, check tha switeh co saccions A, B,

¢, D, using the precedurs sscablished in aach
ssakion.

b. Nooconfermance Ls dafined as any swicch oot casting
the sriteria in sections &, B, €, o D. Sasplea
used for this ctaac gust be dsatzoyad after all
caacing la completad.

3 18 V ES-FIVC-SF924-AA
AN oF ] | Nowamm
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@l Enginesring Specification

II1.  IENI PROCECURE] AND SYOUIREMENTS (canc'd)

a. Neunr eha svicch in che cagc port and actach che
currantly relassed maving slsecerical connsoror
bafors starc of Cagt.

b. Switches are co ba vibraced in all 3 planes wich
slecerical continuicy baing monitorsd during cha
sncire casc. Sae Figurs 1 far swicch orisncacion in
Eha 1 plamas. Vibratien taxts afe T0 ba conducesd
4t TooEm Caoperaturs uding braks fluid, ambimac alr,
or squivalsnt as cha pressucs medium.

2. Incernal prassurs shall be maintaiosd ac O KFa G.
when che sviceh L2 in tha closed position and 1.1
times oax actustion preamcze shown on princ when the
switeh is in tha opsm posicion.

d. Uikzrace tha switch at 1.5 s displacensnc {paak-co-

paak) while varying ths frequancy uniformly from 3
s 30 ca 9 Hr over x 5 sinucs peried.

9. Vibraze che swizch in alteznacte aps-bour periods in
che opan and oclosed pasitions for a tocal of 8 hours
in aagh plana. (Tocal test cime is 24 hours),

2. Accegtance Requiransnch

4. Afrar che ancirs wibrarion saquance chack the
switchas co saocionm &, B, C, or D wiag the
prucaduzn sscablished in sach sectlion.

b. Nonoonforsanss ie dafined as any avidence of leakags
a¥ any change in elsctrical coacinuiry/discoatlioulty
during rha vibration cyelas, Or amy switch poc
mmacizng the cricazia in ssctions A&, B, &, or O,
Samples usad for chis teac must ba descroyed afesr

.all tagting i3 complatad.

3 14  ES-F2VC-F924-AA
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Mount ths swicch in che TesST pOrET.
(1) Apply a 89 + 9 N axial force to sach tezminal.

(2) Flch a pandulum apply a 45 % 5 H ilopace forcs co
ths suicch housing av che connactoT and,
perpendicular co the csetarlion axis of the .
swicch, Sas Flgurs 2 for foree applicacion
point and dirscticm.

2. Acgancance EAGUITEBATICE

Chack tha swvitch to asctioms A, B, C, and D using
cha procadursa astablished in sach sseciom.

Nonconformance ia defioed as any carminal or housing
Exactuts, ot any switaoh not msacing tha critefia in

sactions A, B, €, o O.

l. Isac Requiramsnca

Hount che awitch in tha caat port. Vamoulh CeNcs ace
to be conductad st room Cemperacurs uiing anbisce
air am Cha prassurs sedim. -

Subjsac tha switch co 5 cyoles of vacuum Ezon
atmospheric pressuts {760 ma Hg) co an sbaoluta
pressura of 1-6¢ ma Hg., Haioecain the vacuum for a
winism ¢f 50 teconds.

1. Acgepcance Rsguiressncs

Chaok chs swicch to asctions A, B, ¢, and D using
the procedurs satablished in sach ssctiom.

Nonmonformanca is dafined as any swicch ot wawcing
che cricaria in seqglons A, B, C, and D.

3-1..-'3-' S.058 pri = Oy MO K Pa

‘#ﬂ“ﬁ= a1k Fsi = O Boo K

10

LB

Y ES-FIVC.9F924-AA

: TI-NHTSA 002531




a. Nounc swicches in cast porta: temc to ba tun wsing
curtancly raleased braks fluid.

b. HAepsac the following procsdure 15 timas.

(1) Lowsr cha swicch and Fluid temparacure Es at
Lamar -40°%.

{2) Cycla the swicchas tan tiosd atc 10
saconda/cyclas. Ons cycls conailscs of
prassura variacionm from O - 276 EPa.4 (0-40 pei)
to 10,000 £ 348 KPa.G {1450 & %0 PSD),

Hota: Swicok wusc opsn and closa sagh cyalas.

{3) Raisa svicch and Iluid Camparacurs BEo 35°C
minimus.

(&) Repsat Jtap 1, i

€. At complacion of 3tep b, check awitclies par ascclona
A, B, G, end O,

2. aggspcance Regulzeaanta

4. Hoogonformence i3 defined sa any svidemcs of swicch

fluid lsaksgs, ssspags, or not mssting che cricsria
of ssocicow A, B, ¢, and D.

H. Eliid Baslscaoos.
1. Iaar fsguirepsnza

a. Houpt cha swicch in cha Teast port and oriant as
inatallad in cha wabicla,

h. Iostall the curreancly telessed pating elsctrical
aonneetor (with wirs laads) co cks swiceh.

c. Sequencially, immecse tha swiceh inco sach of cha
spacifisd fluids, st 4 cemperecurs of 23 £ 2 °C, fer
5% 1 sacond, fSemowe the swicch and drain sod sters,
the mwiceh for thes apacifisd cime af room
tamparacurs, prior co ismersing inco the nexe fluld.

14 18 Y ES-TiVC-9F024- AN
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I1I.

Refaranes Fual C 60 + 5 mfm, nona

ASTH D471

10Wad Engioe 0Ll 24 + L hour 14 days

Echylane Clygal/ Wataz 24 £ 1 hour 26 = 1 howr

50/50 hy Voluma

Braks Fluid 24 + 1 hour 48 + 1 hour

DoT 3

Automatic Traosalssion/ 24 ¢ 1 hour 14 davs

Power Jteaving Fluid

(sama) ESP-MICLIN-C0

Laapropyl Alechol/ Wacar 26 + 1 hour nond

30/50 by Volums

Refarence Fusl C, 24 ¢ 1 hour acna

ASTH B&T1 with

Machyl Aloohol

85/13 by Yolums

d. Par the Flow Chart, subject the prescribed musbar of
immarsed switches ta the post lagsrsion casta
spacifind balow:

1I1. E. lopulas

II1. G. Hamidicy

I1I. H. Salrc Spray

ITL. J. Terminal Scrangch
accapzance BagilCemanis

a. Switchas wust fully mest che requiransntas of tha
specified post immarsion tast.

b. Wenconfotuance Ls dafised as any switch nor mescing
che criceris io sscciont A. B, €, ov 0. Saasplas
ussd for chiy cast suar be deacroyed aftar izll
tanelng is complaeced.

12 18 YV ES-FIUC-9F924-Ak
FRAAME ae AEVIRED MUMEER
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@D Engineering Specification I

Iv.  SIATKERZGAL AMALYAIS METHODY

A. Far PT, IP-1 and IP-2 tascs, all samples ceaced musc pass.
Having all cha requirad sample siza pasa will provids darca
"0 support cha conclusion thet che switch has & ainimun
teliabilicy R, at & given confidance of C. The notacion
Fe=R i3 interpreced as oindeus reliabflicy squal o L, AC &
conifidence C; thus P90-.30 mesns 2 minjgus relishilicy of
04 ac 90% confidencs.

B. All samplas must pass is the statistical cesc ascaptancs
criteria staked for cagecs with 100y Erequency; or samplas
from locs, which could hava a variable siras.

V.  REVALIDATION RFOUTREMENTS

A. Yo changs in design, Dacarial, process or compsvant suppllier
shall be made withour prisr approval froa che releasing
Producc Zaginsaring Offioe. As part of approving a change,
che talsasing Produce Enginsaring 0ffice will sazablish the
porsioa of cha Product Valldation csats raquirsd to ba fum
to rwvalidace cha swicch. The following cable 1s ©o be uszad
Af 4 guids in dstarmining the cyps of Eests nqu:.nd. for
revilidation requirssents.

R _CRANGE REVALIDATTON
Procaax or Maturial

—CoEDcrenc Change ac Mev Sucolisc
1., Terminals, Sonctansa, or III, B. G, E, G, H,I,

Connactor J, L, M.
1. Case or Houaing All Tazes
3. Dise or Disphragm IIr, A, 0,E,F,I.K L.
@, TFitring or Fluid Conmectlon IIL, 0. E, F, U, I. X,
B

Anvual cavalidacion is noc raquired on cacryover switches.

¥I. LOL DEFINTITCH

A lot iz definad an mo gors than sight {8} hours of produstisn
up £ 4,000 pisosa. 1If sbifca excend beyond sight (2} hours, ar
wore chan 4,000 placan ars producad in & shifs, cha produatc must
bke sapazated into st lesdat two loca.

11 18 WV EE-FIVC-9F924-AA
PRAME ae REVISED NUMBRA

TI-NHTSA 002534




VIII.

‘_O Enginesring Specification
VIi. RECORD AETENTION

A. Repording and racord recencion shall conform wich Fard G-
101.

3. Preoduccion Validation ceat tesults snd analysis ars to be
forwardud co che raleasing Produat Ingivasring O0ffica bafors
approval for shipssnt of production pirts can bs granced.

C. In-PYocexs tast tesaults aball Se availabls at tha supplisrts
wemfaguring facilicy for the celeasing Product Enginesring
0ffice and Ford 3QA or ics repressncativas co ravisv on
FROUANT.

AllL swicchas ars t¢ ba idsntified wich cha Fard pazt nmusbsar.

suppliet idencificacion, and a date coda indicacicg final
ansambily.

All testT sgquipment and tast proceduras for testing to chia
spacificaction ousc bs approved by the celeasing Pruduce

Engirmaring Office and no qhanga in squipsent or procadure oay
e sade withour chair vritcsn concurrancs. :

Tast port cemfigurarion iy shewn in Figers 1.

C-ringa, Lf used in cha dagign, thall be fres from cucs. oicks,

abrasions ot any other damags wvhich would result in a fluid
laak.

All switzhas sugt heve o shipping cap inatalled aver the port
thraads ©o prevent zenemmination.  All shipping caps must ba
approved by tha ralsasing Product Enginasring Offics prior tu
production Lncorparation.

All switchas that do not pess tha calibracion cast are EB
sichar ba resdjusesd and rechecked, or scrappad. (Salvags of
camponant parts parmicesd wich 100% reinspaction).

IF praduct nonconformance occurs for Cedat Sescions [Ii1. B, €, D,
E, ¥, and J, produccion shall be stopped and che problsas
correccéd. All production lots shall be saresd l00% prior ca
shipaane. Suspactad nonconformance of smy shipped parcs shall

be reperted tomedistely co the zalessing Product Enginsering
affice.

If nonconformance of che staclarical accaptunce critaria occuri
for tast Secctions III, G, H, I, K, L and M, a causs to racall
the subisct waaks producrion and to stop production mey Teaule.

b

18 V E5-FIVC-§F924-AA
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ASTH 3-117. S§alk Spray Tastinog
Ford Q-101, Qualicy Syscem Stamdard - 1221 Edicien

ES-FORR-14A464-Ak, Specification - SLV Aaxy - Wire Conmsetor

ES-FIVF-9C718-Ak, Specifisarion - Sarvo Adswably Speed Concrol
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B

VIBRATION TEST - SWITCH ORIENTATION

Pyl

Filaume 1.

S9N AXIAL

FORCE

45N
10 meacT
FORCE

TERl:'leAL STRENGTH - LOAD ORIENTATION

FigURE 2.
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@D Enginesring Specification

P4 -24 uNF-2B TR

¢'SK
#10.0 x45- 2.0 MIN DEPTH
/ FulLl THREAD

RasFerence

SAE T'Si2 OCT 80
Figure SA

- TEST FIXTURE PORT CONFIGURATICN
FIGURE 3
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@D Engineering Specification

JLThA FAST
RECOVERY
DIQDE

von '\

l 730 mA L 50mA

&

S ~i7.3 0

g SO0 mH  MINIMUM

DEACTIVATE SWITCH

TEST SET UF

FIGURE 4
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Appendix. 4.2.1

Initial and Final l:hnrl.ctnri_utian

TEST LOT NG TEST OREVIGE 0
TESTED 67 z Ti-NHTSA 002584
ANERIVED BY Exn E MATEALALE & CONTRAOLE |[oie

[GATE INSTRUMENTS ¢ ATTLLEORG WA G703 [PASE -
FOEM YA
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Appandix 4.2.2
Burat data and Weibull

: T T
LOT MO, !
TRETED BY TI-NHTSA 002545
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EET 1 HFITE AMD TWQ SIDED 90 % CONF1 DEHCE
NTERVALS FGR DISTRIBUTION FARAMET
i*l*ii*i*ihiiiﬂ**iiﬂiiu* ui4+4uuﬂl**i+++***ii

SHAFE(BETA) PARAMETER : a::*. 735
LIWER LIMILT B e L PEMREHE 0%
UFPER LIHIT I HI.ZE FIAZO2¥ 1740047
SCALE{THETA} F'HHHHETERI rikd- - ri-ki
LOWER LIMIT FES0 . TR Mr—— L SEMEME @ PP 7
UP ER LIMIT l TEST. 741
Muythag

FIME VALUEE. FOR GPECIFIED LEVELS OF RELIABILITY — wimis LA VALWES

*ml--l--l--l-ﬁHI-I-I-I-H-II--I*I-ﬂﬂ*ﬂii*****ii*m*iif'l**
$ URARE S e PO v
TIC LIFE 1 7680.7% '
Pldva  Avar g
nO. RELIABILITY (%) T
| . 7z 7414.0884
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Appandixz §.2.3
Vibration

TI-NHTSA 002348

TENT LOT NB, TEST DEICE

TESTESD BY

ARPROVED BY TE.‘KAE MATERIALE & SONTAGLE

DATE INSTRUMENTS @ ATTLIAGRD, Wa 02703 [PRoE - |
- LT




L ENVIRONMENTAL TEST LAS REQUEET FCAM
(ONE TEST FER RRQULET)
-

oare _ ZA8/7/ meaueseo by _TeEfvey Delymgeic &
REQUIARD COMPLETION AT T2 M P0W* oxrminon _174¥ s id-42

pevies Fiitart 9 7/ri AT ,
cHamaR onPT. 0. LA o ng. 2¢27£8 | peeonT o og871-08|
REFERENGE trir. w0, £1 220~ 98 20 v-4 /4 TEITED Y C

sounce oF Teyr samPLes De480ca Lok | coueLETion aate 929/

auanTry or Tastaaenns 0 0 42

TUET MEQULRENENTE: {TO BE FILLED IN 1Y REQUESTOR)
See g h‘lrﬁd{. VidoaFion,

Par difachad specifucotion

TEST nERATE:

See atthedact sfests.

HQUIMARNT USEBDO: CALIBRATICN DATE: MEXT UL DATE:
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EVT 0B87-081 RUN 1| B8-28-91 Y AXIS 8-0K O=REJ LF
POST TRST w SWEEP 4 102 DOWN
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TI-NNTSA 002550
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"n=2 U7 1N 77PEL2=8 SINE VIBRATION




" EVT OBS7-0B1 RUN 2 B-30-gl Z AXIS E=0K O=REJ LF
FOST TEST SVEEP 5 102 OEWN
gN g
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o
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TI-NHTSA 002581
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S00 1009 1500 29000 2500 3I000 3O 4000 4500
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EVT 0EE7-083 RUN 8 9-3-81 X AXIS Be0K OWREJ LF
~POST TEST SWEEP # 182 DOWN

10N ¢
a

\
A\

A

TINHTSA 002552

| i
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SO0 1000 15DQ 2000 2500 3000 20 4000 4500
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Appandix 4.2.4
Thermal Cycle Day/Tina/Temp

TRAT LOT HO,
TEFTED BY

Ti-NHTSA 002553
APPROVED BY
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Appendix 4.2.5
Fluld Rssistanca Teasat

THST LOT Mo, THST REVIOE

TENTED BY

ARPROID BY TEKHE MATEAIALE M CONTAOLE

DaTE 3lan4-38 INSTRUMENTS @ ATTLEBORG. Mk 01703 [Rage » 7
oM 9198
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Appandix 4.2.6
Humidity

TEAT LOT NQ,

——
TEETED &Y

TEST

e rrr———
DAYE

1-48=-70

MATEMIALY & GONTADLA

gl

T=NHTBA 002557
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Fasnn BTN ENVINONMENTAL TEST LA MEQULST PORM
. [Nl TEST PER NEQURAT)
=
pATE "/f/ff meouesTED oy Je ey O ice
I.,,.nl"-
REcuINED comeueTion oata __2¢/ Y - 47

oevics __22LLE -1 1945L - 3 : .
cuance DErFT. N0, {20 10 N0, J2/0de | awonrwo, Q922 -QRL
AEPENRNCY pac, o, LI B I VS -0 Y-AA TETID WY Ladd
SOUACE OF TEET BANPLES .Em.u_.!r.d_..__ COMPLETION DATS . T80-9/
QUANTITY OF TRST SAMPLES '
TEET ABOUIREMIENTE: (TO & MLLED (N BY RECUNSTOR}

Plesre ran dy widily test par olfedd s /s

STURT 976V /880 cuamdr MaFuachiinisuyr Do _J ﬁ
Hesimii~ 9181  pg1a NeurS
SRP 9N 1630 g

TEST RIDMLTE:
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NOUIPMANT URac: NEXT OUR DATE:
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Appendix 4.2.7
Salt 3pTay

e Ve e .NHTSA 002550
TRESTED BY

ARPROVED BY 'IEXAS Q “‘"""q";:uf-m“'“ -
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2 ———

e ENVIRONMENTAL TEZT LAS MEOUEST FOAR
|ONG. TEST PER ARGUEST]
DATR ﬁ[ ¥ RESULRYED BY P a i B

:;mm:m?mn _z,m"___r . EXTANNON ﬁnﬁ_%.

chanat ot n0. Jdd oo 227862 | mwosrne, O34 O
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ADDENDUM TO!

REPORT OF IER TESTIRNG
FORG PASEENGER CAR
ELECTRONIC SPEED COMTROL
DEACTIVATION PEESSURE SWITCK
PB/91/49-A
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1.0 GENERAL .........cccuvnsvrnmannrnnn - |
2.0 DBIBCTIVE .....'civveun bl A E A b e dr s i
3.0 TEBT PROCEDURES AND RESULTS NE R A s a3
3.1 CALIBRATION irrearans e R raE s s aaE s &
3.2 WVOLEAGE DROP . wanw R ee T
3.3 CURRENT LEAKAGE fataardnnrnars cnnnnas B
3.4 PBOOF .......cuvrnsnmsnosaacenn e bamann 9
3.% PLUID RESIZTANCE A rratEEEraan viaaser 10
3.6 IMPOLBE .... vveuntntrsrnnncnanns saawssns L1
4.0 AFPENDICES
.1 AlEart ... c.iicicectnnnns amatesaressan 18
4.2 Data $ 172 ...... Pef v a s E s EE R e E s 15
4.3 Data § 173 ... incirinnaann wrvrecens 18
4.4 Fluid Resistance ........c00vuvn- veenas 21
'WST LOT N, Lol
‘[TRsTES BY
ey Texas MATY ALY & caNTROLY [Toc.
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1.0 GENEBAL

d : 1.1 Customer: Ford Moter Company, FPassanger Car Braks Systams
' Enginesring

1.2 TI Part Rumbar: 77P8L2-1

1.3 Custcmer Part Nunbar: FIVC~9r924=AH

1.4 Specificaticns: - Tord Enginsering gSpeclfication nunber
{delta) LES=-FIVC-9Fr324-AA

1.5 Date af Complation : 911213

1,6 Quantity of Units Tastad: 48

1.7 Disposition of Tested Units:

1.7.1 All devices are ratalnad under quarantine.
1.8 TI test number: 172-15-24
173=15-24

o ,
! @" ) 1.9 TI Prossurs Switch taet report numbsr: PS/9l/48a)

JrEer Lo e, TEST . X
YESTED OY

OATR ELcaas INSTRU EHTS # ATTLINGRG, WA caves  [Pand N

FOAM 1291

TI-NHTS3A 002568



The original battery of tests reportad in TI test raport number
PE/91/49 dated 310920 was performad to demonstrate the abllity of
TI P/N 77P3L2-1 to conform to customer specificatians given in
(dalta) ES-F2VC-9r924-AA, in fulfillment of the requizemants of the
Initial Sample Report. During these original tests, problems wers
noted with diaphragm lifs during the Impulse test. It waa
discovared that thase problass wara related to the automatic
Prasiursd ssnacr asaembly crimper, and furthsrmors that davices
ansesbled on the manually=-loadsd crimper had na difficulty with
diaphragm life. In the interast of sasting strict ISR deadlines,
ths Impulsa portion of the test was auccessfally re-zrun using
devices assembled on the manually-loaded crimper. Howsvar, thase
devices did not underge tha Fluid Resistance test due to kima
constraints. A 90~day Alart, # Al101§6193, wvas lasuad an 911002
{san Appandix 4.1). Duxing this 90-day period, afforts ta
undscstand and correct the disorspanciss of the antomatic agquipmant
havs beaen made. The cbjective of this addendum is o report on tha
succesaful completicn ¢f the tsats (Fluld Reslstance and Inpulse)
vhich ware compromised in the oxiginal ISR, uasing devices bullt
both on the sutomatcic equipwent and the manually-loaded aquipwment.
Crimp dies from the manually-loadad aquipmsnt wara transfarred to
the aztomatia equipment in order tg produce the sugoessful teat
devices. The permanent corrective acticn will he to produce sxact
duplicates of -thease crimp dies for the antomatic line.

T LoY N, TEST ORVICE
TixTHD BY :

EXAS MATERIALE § CONTAOLE [oac
::::““ = Inm"léj_;mgnrs ‘Q ATTLESOND, Ma 11700 [PADE |
=L -]

TI-NHTSA 002570
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3.0 TEAT FAOCEDURES AND RESAULYS
All switches ware tssted to Ford Engineering Specification (dalta)
ES=PIVC-9T924-AA, sections III. M. (Fluid Resistance) and E.
{Impulsa), with ipitial and final charactariszations consiscing of
1II, A. (Calibration), B. (Voltage Drop), C. (Current Laakage), and
D, (Proof). BRaw data is included in Appandix 4.2 and 4.3,
LOT NO. TEST jomviex

frunTep uy -

ABPROVED B TeXAS WATSRIALE S CONTAGLY [eoc,

ava Insmuuzms‘b ATTLESORG, WA 700  [PagE

Fofis k3

TI-NHTSA 002571



3.1 CALIERATION

:'-' ‘* l.1.1 Procedure: Calibration ls checked at room temperature
b uping asblent air as the pressure wedium. Calibration
sattings, as spacifisd on the part dvawing, are actuacion
! ' {slectrical contacts opsning) at %0 - 160 psig, and
? releaase {contacts reclosing} at 20 paig minimm. PFor the
purposa of stabilisation, actuation valuss ars recordad
) on the aixth cycle, after subjecting the awitch to two
' (2} preassure cycles to 400 paig minioum and back to zero,
followed by three (3) cyclss to 1.1 timea actuation
prassurs minimom and back 5 zarn. The changs in
coptinuity is measured while conducting 750 +/- 50
williampa at 13.4 +/- 1.0 volta DC.

.3.1.2 Egquipment : Castom TI desligned and bkullt pressuce
chack station, using Helse Hodel CM9G6365 prassure gags
calibrated on a reqular quarterly scheduls. <Continuity
changs measured on Custam TI dealgned and bullt squipwent
meeting the above slectrical paramstars.

: 3.1.3 Initisl Reavlts: All 48 devices tasted wars found to ba
@ ) within spealficatiaon.
g '
' 3.1.4¢ Flnal Rasults: All 45 devices testad wars found to ba
within specification.
—I_'ll'fl..ﬂ"l'lﬁ. TEEY PEVICE
* [Tearma wy ~
ARPROVED §Y TEXAS NATHAIALL 8 conTAOLE [pac,
Ay oo INSTRUMENTS W arrineiniin coven [Proe "
FORM 198

TI-NHTSA 002572



'."F) 3.2.1

3.2.2.

3.2.3

Mo

Equipment: Fluke Modal 80208 Digital MNultimetsr,
calibrated querterly, used in conjunction with the
eontinuity equipment in 3.1.2,

Initial results: Tha average woltage drop wws 4.5
millivolts, and the standard deviation was 1.5. All
valuas are signifiocantly balow the specification of 200
millivolts maximcos,

Final resulta: The average vwvoltage drop was 14.3
Billivolts, and the standard deviation was 22.7. ALl
valuss are aignificantly below tha lpicif:l.citinn af 200
millivolts maxinmm,

TLNHTSA 002573
” WOT NU. SEEE
- {raaree ey
 [Arnoven 2y TEXAS MATERIAL S ThOLe oo,
DATE P INSTRUMENTS ¢ ATTUEBONO, Ma oted  [ragn




""‘) 3.3.1 Equipment: Associated Ressarch HyPot test unit used as
- power aocurcea for 300 VAL, €0 Ex test clrcuit. rFluks
Hodal 80208 Digital Multimstar, calibrated gquarterly,
used £o measure voltage crop aaroas A& serles resistancs
of one megohm (+/- S&).

. 3.3.2 Initial results: Measuring temminals to oass with switoh
alosad; measuring tarminals to case with switch open; and
neasuring betwaen tha terminals: the maximum current
leakage observed less than 2 microamps. All valuas ars
sigmificantly balow the spscification of 100 microamps.

3.3.3. Final results: Same thres neasuraments per davice as
3.3.2. All currant leakage valuasd were conslstant with
initial results. The maximum chaszvad waa 2.7 microamps.
All values are significantly below the spsolficatien of
100 microamps. :

R T2 -
ASPROVER WY - Texas MATERIALE S CONTROLS [Dog.
pa e | INSTRUMENTS R et oo [
FONM

TINHTSA 002574




proof tasting. Tast pressure was 3000 pai per the part
drawing.

Equipment: Enerpak modsl P-3152 hydraulic hand pump uaing

_ o R P e
SRS
3.4 FROOY -
3.4.1 Frocedurs: Calibhration readings wers racorded only after

3.4.1
Enarpak hydraulic fluld as tha pressure mnedium.
Bydraulic fluid is ramovad from the davices using a
combination of wvacuum and resldos—-fres solvant
Sprayon (TM} Ei-Teoh 02002 TF Xlectrical Contact Cleanar.
U8 dauge $33714 reading to 35000 psig with 100 psi
incraments, rasolvable to 50 psi., calibrated cuarterly.
Custom TI designed and built safety snclosurs.
3.4.2 Initial Results: Ho evidenca of fluid laakaga and nao
drop ian tedt pressurs was chasrved on any davics.
3.4.3 Final Rasults: No avidanca of fluld lesakage and na decp
in test pressure was cbservad on any davios.
LOT NOL oEvicE
RO 8Y
ARPROVED BY HA‘I“IAI-I.HHTHHI DO
[GATE INSTRU TExA%NTBQ ATTLABORG MA OI70)  (PASE .
Edmd 2N

TI-NHTSA 002575
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3.3 FrLOID RESISTANCE -

3.5.1 Davices tasted: 172-15~01 thru -12

173=-15-01 theuw -12.

3.5.2 Equipment: Fluids as callesd cut in E3 ‘table (frama 1232
of 18} appiropriate beakers and storage apparatus; vented
hood.

3.5.3 Rasults: Tha 24 devices wers subjact to the Impulsa tast
following completion of Pluid hesistance.

LOT N0, TEST GEVIGE
o L & CONTROLE
APPROVED DY TEXAS MATRA ahoww =
BATE INSTRUMENTSQ ATTLESGORO, Ma 01303 |PAGR ™
ORM K

TI-NHTSA 002576
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el T
3.6 TWFULEA '
) 3.6.1 Davices testad: 172=15=01 thru -24
173-15-01 thru -24.
1.6.2 Procaduze: 172-15-13 thru -24 apd 173-15-13 thru -24

3.6.3

3.6.4

wers run together on tha Impulse test per tha K6,
Davices 172-15-01 thru ~12 and 173-15-01 thru -12 wvers
subject to the Fluid resistance test first, thens run
togather on the Impulszs test. )

Equipment: Themmotyron model S5-4 Mini-Max environmental
chaabar capable of =~35 C to +200 €, humidity
uncoatrolled. Custom TI dasigned and bullt cycler,
utllizing Raerpak integrated hydraulic prassure socurce,
TI313 Prograsmable Logic Controller, Moog sesrvovalve and
controllez, Simpson signal geaarator, and oppoalng-
platon fluid igolators, to produce a hydraulic-fluld
flow-typs primary with a brake-fluld dead-snd-type
sacondary terminated with a 24-station manifold squipped
with inpternal haaters. Capability to 5 Ex at 0-14350 psigq
aycla., Custom TI dasigned and bullt 24 station Switoh
Monitor Circuitc which automatically stops the cyclaer in
the avant of abnormal switch action, deafined as
continuity change which dows not track the signal from
ths signal geansrator. Tharmocoupla reddouts tcalibrated
quarterly. li-station induotive load bank, per the
schematic found in the ES (frame 18 of 18; figure 4.)
used in the last 25K cyeclas.

Fesulta: All davicas passad.

LOT M.

WY

TEST ' 7 —

it

ar

MATEMIALS B CONTROLE | ane
b

i

AOAM K

Insmum-:n‘rs$ ATTLONONG, WA 10N [PAGE ot



ALLISD SIONAL PN 2234330
MATERIAL ANALYSS
PARTS LIAT INDEX
o [ el -
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MOV. TERWMMAL M- il )
TEVET TR YEi
BFAING AR WATL TTHE i
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— FOIGNT ik
i ﬁ ' —%!
T .3 ves
CONVERTER — Ak
KAPTON TARE R TE i |
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May 10, 1993

To:  Elaine Rose 12-27
From: Beth K1l 10-18

el -
Sample Dascription:

PN 36888-1  Ststionary Terminal ?ﬁiﬁ Brass
Resulte:

PN 36888-1 Spec. CDA 250

Cu (wi%) 70.8% Ba.5 - 71.5%
Fe 0.7 0.05 max
Pb 0.006 0.07 max
Zn balance balance
Hardness T3RB

Rasults confirm the terminal ks made of CDA 250 brass, 172 hard,

Regards,

80-77RB

L ]

TI-NHTSA co2380



May 10, 1993

Ta: Elalne Rose 12-27
From: Bath Kill 10-16

Subject: QP-3 Matwrial Conflrmation
TSL Request # 110884
Sample Description:
PN 35887-1 Moving Terminal  CDA 280 Brass
1/2 Hard
Results:
PN 38887-1 Spec. CDA 260
Cu {wi%) 71.3% 86.5 - T1.5%
Fa 0.028 0056 max
Ph 0.008 0.07 max
Zn balanca balance

Hardness 82E5RB &0 -77TRB
WMmuut-mirmmmucmmm. and slightly above 172

Regarde,
Beth  X3009

TNHTSA 002581
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BIGEL O COMSONENTE COF™ORAT IO
74 DIABOND ROAD
SPRINGFIELD, NEW JERBEY O7081-3150
201-&657-2100 FAX1 201-912-93%97

MATERIAL CERTIFICAT ION COMNEFORMGMNCE

Texan Inutrumsnts, Inc.
Materiale & Contrals

34 Forast Streast
Attliabora, MA 0Z703-2481

Ehipped toi Component Whee Bldag 14
Suffolk Rd = MLC Door 14

Mansfield, MA 02048~ 1105

Your P.0. No. - 300127521

Your Fart Na. - 74%916~) Rev.: F
Quantity Shipped - 275,000
Shipmant Datwe - 09+29~94

HWe cortify that all the items shipped on this order meet the

requiremsnts of the Texas Instruments purchase arder and Texas
Instruments drawing specifications.

We Curtify that the parts shipped wers made oFf CDA 260 Brass
matwrisl in accordance with Texas Instrusents drawing
specifications,

Sincerely,

@mm

C. Brett Harman
CEBHims

TI-NHTSA 002582
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ERLSH uq.._m ING. 180 PASSAIC AVE FAIRFIELD NI 07004 201 -FB7-2sug
$ CERTIFICATE OF MATERIAL QUALITY
ﬁE#EE EIEETEHE CUNTHOLS o mpano. 04 i il “?“E
GOMED ?ﬁ REHOUSE 8LUG. 16 o £, w0 mmsﬂ" 087 18/94
MANSF MA 02048 Tous paTw; 27716-1 REV. B
|
ag72908 STRIP 190 HM 827976 ©.005 +Q0.000B -0.000R - THI
17603  THOG 0.183 01008 -0:002 " HID
AT RireER 7358 - 383 Lie
XEXXY CHMEMICAL COMPOSITION ( PERCENT ) xRN _
1.91 BB .22 to Q& N1 Q% FE .19 51 0% AL
OO SN ¢ .01 2N V05 CR 003 PB
REMAINLER: CU
EZZxZ A4S SHIPPEU PROPERTIES REZEx IAZXEAX PC / LOT OR CDIL NUMBER AKMEXN
TENSILE (KSE) 143.7 - 144.8 Yy5- 8
ELoNBaTION %oin e 558 I D88
HARDNESS-1  HY FOE.¢ - IS0
.,Sql:u:rwnv_ % IACS 19.6
GRAIN SI1ZE (MM} © L0185 - .01

P = PASSED F = FAILED

e —
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A {: -‘Wilford Group ﬂ.riiﬂ.n Lhat the Purchace Drder referenced on the

; _" =dng slip far l‘.l'- part nu.-hlr and quantity callad out on the li_
..i"g- f :ir._-lng slip was | p_accordance with, and ta conform to) Pour
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November 1, 1984
Ta:  Elgine Ross 12-27
From: Beth Kill 10-18
Subject TEL Roqueet § 110658
Sampie Description;

PN 38900-1 Hexport  CA0L10 Steal

Zinc plate with chromats
Resaulls:
P/N 388001 m‘lﬂ Stesl

C (wi%h) 0.110% 0.08 - 0.13% max.
Mn 0.404 0.20 -0.80
P 0.014 - 0.040 max
8 0.018 0.060 mmx.
Pb 0180 0.16-0.35
w:ﬂmn II;‘EI;‘JW?T an min.

Results show the case to be made of G10L.10 Stsel. The plating Is confirmad as
thickness.

TI-NHTSA 002585



) FHE02LE

MEI? HWIFLY CORNRITTON
TELIE LESTRGMRNTS, [N, J DIVINIGH
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S0 Ririsier of Facier Sapl eortifiss that tha spterie] veed to prodoce bha prodmet
(e EMiE piipaent, vamly IFN/ETIEL. Canforss te X1 drawisg ead 17 pwrohape

erdar regeirostaie.

FRT IITLL... GLSTET

CUS? PN TEMSR-] arg MTE SRR PA... MOD9ORETO

LALLM XM ... M
-

OCORFOVES. .. ETIGN QOANTITT.. #0,400

4.5.5 Hrivion

RIRER €. SEGER  LAD MAFIER
TRITLS 1. JoSemeR Q..

TI-NHTSA 002536
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[
_ VAL EMTIME TOOL % STASFINE, INC,
|
' 171 GEGT #AIM 5T, WORTEM, WAEE. 007H

{508} 2es-p0]l
WATERT M. CERTIEITATION
DATE 1 TUEEDFR SERTE=EER 7, 1964

CUETOMER 1 TELAS CMETRUMENTE INC

CUETOMER F.0. NOD 3 505219417 BUPFLIER IMVGICE NC.1 B&F14
PART DEBCRISTIOM 1 X77:3-i CLF REWV.D

BUFFLIER FJO ND. 3 19825

QUANTITY BHIPPED 1 44,9¢G0

SHIFMENT DRATE 1 QW 2T/TH

WE CERTIFY T=37 THE MATERIAL USED
TO PROCUCE TRE PRODUCT IN THIS
SHIFMENT, NAMELY
L Clo0s 3
COMFORME TGO T.1. DRAMINGE AND
T.I. FURCHASE ORDER RERUIREMEWTZ.

S1EHED

ropentatlve M

T LAl e e AmapranCy Manague

- Suppiiar R

TI-NHTSA 002587
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- |
' E I ou PonT DR H:m-:ma CoMPANY NO: EC-11
Effactive Date: 04/15/593
CIRCLEVILLE, OH1D 4N Paga L of 1
MATEDRTAL CERTYRTCATION

wir: SN, ke o, 1994
CUETOMER: TEIAS THETRIMENTS, ATTLERQAD
CUSTOMER CRDER W0, _ 2000 923 -4

}

CUSTOMER BART NO. & REV. __ 272°9s-1 (KEY R}

QUANTITY THIS SHIPMENT __Li‘j L{Q

.

SHIPMENT DATE L 179¢

Wa cartify that the material used to produce the product in thiws
ahipment, nansly 500FNL31 Kapton*, 3/4" wide, conforms to Tl drawlng
and TI purchaas crder reaquirsaments on fils with the HPF Qroup of tha
Dupont Company.

EPRESENTATIVE -
ENGINEER - QUALITY CONTROL - TITLE

7I-NHVSA 002588



S DIEMASTERS MANUFACTURING, INC.

MATERIAL CERTIFICATION

DATE: 84 239y
mymm TEYAS THSTRIMENTS

SUPPLIER POURCHASE ORDER: BL-Y7EZ
CUSTOMER PURCHASE ORDER: Svansb 764-of

PART NEMBER: o276 3F=/ REV/ECO: D

PART DESCRIPTION: WASHER

QUANTYTY THIS SHIPMENT: 6 700

 SHIPMENT DATEs 54.23-%

TRACEABLE LOT NUMBER: T K77

HEATNOMBER: ___ D PAO/E
TYPE OF MATERIAL: _CRs j0S59

WE-CERTIFY THAT THE MATERIAL USED TO PRODUCE THE PRODUCT IN THIS
SHIFMENT. NAMELY (SFECIFIC NAME/NUMEER OF MATERIAL), CONFORMS TO
T1 DRAWING AND TI FURCHASE ORDER REQUIREMENTS.

SIGNED: / 4
QUALITY REPRESENTATIVE

TITLE: Q/ﬁ FHpeciex TI.NHTSA 002589







K. F. BASSLER COMPANY, INC!
PRECISION TODLING & METAL STAMPINGS

48 John Willem B, + Attisbors, MA 02703 * [BOB)] 242-1081 » Fac (904) 220-1008

ELEMENT : l-.E {Fruduc‘l‘. I:tint.'tﬂcat.'lun and Trn:lnbﬂﬂw} Fags 1 of 1

TITLE: Matarial Cartificacion PORM: 3.0 HHIIIQH:

customer: | AT ! h““ﬂ""lr“kl—r"““ ;‘tﬂ"i‘ﬂ%ﬂ

CUSTOMER ORDER NO.: _SO0S.mAL54d
GUSTOMER PART NO.: @ LA0&~f .
PART REVISION: -

QUANTITY THIS SHIPMENT: _,ﬁéﬁﬂﬁ
LOT NO(3). THIG SHIPMENT: AL

ﬁ
SHIPMENT DATE: X 2tz 44
}
K.F, BassTar Co., Inc. cartifies that the ria ro-=

duce tha product is jshipment, namely,
conform to "Hlih ; " drawing and gurchase oroer

raquirsments.

AUTHORIZED SIGNATURE:

Tea nkala
tustomer Sarvics Manager

Ti-NHTSA p025p4




\ NO3 KC=13
Effactiva Data:

Expiration Datm: 3/06/93

‘\ Page ! of 1
C HIPNLEFE NT

PD. Bov 89
Circlevlle, OH 41113

MATERI G FICATION

DATE: A= 23

CUSTOMER: s I ATTLEBORO

CUSTOMER ORDER NO, 2000 FSDLO

CUSTONER PART NO. & REV. 74224~1_(REV. F]
) '

' k ad
QUANTITY THIS SHIPMENT =Y /)
SHIPMENT DATE 2 -76 83

Wa certify that tha material used to produce the product in thia
ghipment, namaly 200HN Kapton*, 15/716" wide, conforms o TI drawing
and TT purchass ordsr requirsments on file with the HPF Group of tha

Dupont Company. -

/2.
SURPLI REPRES
. NEFR - QUALITY COMTROL - TITLE

Jadkb/smart no. 189

= L T AT -'...;ni.;.-' e e




WMEaLLEMNT I NE TOOL . BTAMFING, INC.

ITHIRE WAIN BT, BDRTMN, MK 31Tee
Ll . L L

METES T EETIFICATION

“TE o Py GUTOERERS 7. 154

cLETOMER 1 TESAS IAETRUMENTS IWC

CUSTOMER ®.C. W0 ¢ TE5Z12250 EURFLIER INYIICE M0.: Ba%44d
FART DESCRIFTIOM 1 74757~1 LRIMP RIMG REW.E

SUECLIER FJO NO. 1 L9779

CUAMTITY EHII_"FED t 2F,200

SHIFMENT DATE t 1O/Q%/94

W€ CESTIFY TRYT  THE MATERTAL JEED
TO PRODUCE “*E SFORUGT [N THIS
BHIFMENT, NAMELY
[ S0S2 AL 1
CONFORME TG T.37, TRSWINGS <MD
T.:I. PURCFASE ORDER REGUIFEMINTS,

3 E4ER

"\_,/ LT FRprasen el vie

iregmevl a1 anme Cudlrty Susrance HManager

TI-NHTSA 002503
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* Praratedt, 1. .

Y EATURE TRéNMAL SERAMICE

19045 MiNNERDTA JvEmuE & PO, Ban B * FakansuUnT. DaLiroania MITRY
TELErSONE L213) §33-204F = Fax (213} 93 3-000F

B CATI

DATE: E.QQ.. Zi

TEXAS INSTRUMENTE, INC.
ORDER MO.: O 9GaG _

PART BO : - 15 REV. NO.: f"j
QUANTITY THIS SHIPWENT: 34000

PART DESCRIPTION: _ PIN

WE CERTIFY THAT THE NATERIAL USED TO PRODUCE THE PRODUCT IN THIS

" SHIPMENT, FANELY _ PIN = L3 , CONPORME TO T.1.

DRAWING AND T,I. E ORDER 8.

P

PRODUCTION KANAGER

TI-NHT3A 002504
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TIENT LOT HO.

TEXAS IHSTRUMERTS INCORPORATED
CONTAOL PRODUCYS DIVISION

RERORT OF PARTIAL IRR TESTING
FORD PASSENGER CAR
ELECTRONIC - SPEED CONTROL
DEACTIVATION PRESSURE SWITCH

- ps/e2/62

PRECISION COMTROLS DEPARTMENT
34 FOREST STREET i TI-NHTSA 002598

ATTLEBORC,

MA 02703

o,
TREETED BY

AFFRDVED BY
HATE

TEST
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1.0

GENERAL

OBJECTIVE
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1.0 GRENERAL

1.1 Customer: rord Motor Company, Fassenger Car PBraka Systams

Enginearing
1.2 71 Part Mumber: 77PSL3I-1
1.3 Customer Part Humber: F2AC-9F924-AM
1.4 Epecitfications: Ford Engiseering Specification number
{delta) ES-F2VC-9F924~-AA
] 1.5 Date of Completion : 920413
1.6 Quantity of Units Teatad: 36

1.7 Dispositicn of Tasted Units:

1.7.1 All devicas are retained under gquarantinw.
1.8 T1 test numbar: 241-11-12
[ 242-03-24

1.9 TI Prassure Switch test raport numbar: PS5/52/62

2.0 OBJECTIVE

See Memgorandum in Appendix 4.1 which sxplaina the acope, ehtent,
and intentlon of this partial IER. A Full battery of ES testa is
planned in the near futurs to complate 3 full ISR submisaion.

3.0 TEST FROCEDURES AND RESULTE

All switches weare tested to Ford Engineering Speciflceation {(deits)
EE-T2VC-98924-Ah, sacticone IIT. E. and J., with initial and final

charactarizations conaisting of III. A. Raw data is included in
Appandix 4.2 and 4.3,

TI-NHTSA 002808

TEST LOT NO. TEST BEviQR
TESTHD 8Y

MATERIALE b EONTROLE [pon=
APPRGVED BY -
- "IH“I i 4 =L MrYs h - —n;-:u.-n [TE R LLLL -




3.1.1

3.1.2

3.1 CALINRATION

Procedurs: Calibration is chacked at room tmsmperaturs
using ambient air as the preasure medium. Calibration
settings, as spacified on the part drawing, are actuation
{electrical contacts opening) at 90 - 160 psig, and
ralanss {contacts ra¢losing) at 20 pesig minimum. For the
purposs of stabilization, actuation values are recordwl
on the aixth cycle, after subjecting tha switch to two
i2) prezaure cyclea to 800 palg minimum and back to zaro,
followead by thres (3) cycles te 1.1 times actuation
prazsurs pinimum and back to 2ero. The change in
continuity is measured while conducting 750 +/- 50
milliampa at 13.0 +/= 1.0 wvolts DC.

Equipment.: Custem TI designed and built pressura
check ztation, using Heisa Model CMIG6365 pressure gage
calibrated on a regular quartsrly schedule. Continuity
changa measured on custom T1 designed and built eguipment
meating the above slectrical parametsrs,

Initial Reasults: All 36 davicaa tested were found to he
within specificatlon.

Final Results: ARll 3§ devicas testsd ware found to be
within specification.

3.2 VOLTAGE DROP

3.2.1 Equipment; Fluke Model 20208 Digital Multimetar,
calibrated quarterly, ussd in conjunction with the
cantinulty equipment in 3.1.2.

3.2,3 Final rasults: Performed on the Impulss devicea anly,
as a check of desgradatlon of tha electrical contacts
during the powarqd portion of tha Impulse cyclaa. All
valuea are significantly balow the speclfication of 200
millivolts maximum,

TI-NHTSA 002599
TENY LOT NO, TEST DEVICR
TEATED @Y
AREROVED BY unflmna.:ghsuu'rluu Do,

o g

le' AR TR k ATTI FRMANAM WA FTMA A



3.3 IMPULSE

3.3.1

3.3.2

3.3.3

3.3.4

Davices taatad: 242«-031~01 chru -24

Procadure: Twenty four devices were run on the Inpulse
test as specified in the ES, with the exception that na
devices wers Tun on the Fluid Resistance tast due to tine
conscraints, The cycla rate used was actually 163 cycles
per minute, again dus to time conatrainta. All other
Paraneatars were a3 specified in the ES.

Equipment: Tharmotron madel §-4 Mini-Max anvironmental
chambar capabla of =35 C to +200 ¢,  humldicy
uncontrolled. Custom TI designed apd built cycler,
wtilizing Enarpak intagrated hydraulic pressure asource,
TI31l5 Programmable Loglc Controller, Moog ssrvovalve and
contraoller, Simpson signal genarator, and apposing-
piston fluid isolators, to produce a hydrawnlic=fluid
flow-type primary with a brake-fluid dead-end-type
zecondary temminated with a 24-acation manifold squipped
with internal heaters. Capability to 5 Hz at 0-1450 psig
cycla. Custom TI designed and huilt 24 station Switch
Moniter Cirecuit which automatically stops the cyclexr in
the event of abnormal switch action, defined as
continuity changes which does not track the sigaal from
the zignal gsneratcr. Thermocouple readouts calibrated
quartarly. l2-atation inductive load bank, per the
schemacic found in the EE (frame 18 of 18; figure 4.)
used in the last 25X cyclas.

Rasulta: All devices passad.

TI-NHTSA 002800

TRAT LOT WO,
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TIATED BY

APERDVED BY

UATERIALS A GONTROLE [DOC.
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3.4 TERMINAL STRENGTE

3.4.% Devices tested: 241=11-03 thru =12
3.4.2 Equipment: Custom TI degigned and bnilt fixtures for
gaging terminal movement after force appllicatlion and for
application of impact via a pendulum. Thia equipment is
ragularly uasd on the 57PS/77P5 assembly lines in tasting
to TI Quality Assurance Speciflcations.
3.4.3 Results: All twelve devices passed the agceptance
criteria found in the ES.
TI-NHTSA 002801
TREY LOT HO. oEvick
TEETRD 8Y

AFPFROVED BY

MATERIALYE & CONTROLE  |no
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Appandix. 4.1
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MEMORAHDUM
9 April 1992 - Paga 1 of 3

To: Bruce Maeroff Ford Motor Co. Fax: 313-323-1024
CC: Dave Czarn TI Daaign Eng. Supv.
Nori Freda TI Fleld Salea Fax: 313-553-1673
Elaina Rose TI GRA
Fr: Stava Offiler TI Desigs Eng,

RE: EN3) PARTIAL ISR / VALIDATION PLAN FOR F2AC-9F324-RhA -

el S— A S ecaiek S S Y A B il

Bruce, it is my understanding that wa'"ll be pulling together an I3R
package for your parusal during your visit to our plant on Monday,
13 April. This packaga will be sesentially based upon aimilarity
ta the TF2YC-9Fr924~-AR ISR, aincea conly two compunents will ba
changing. ThoaAs two components are the pressure-sansing diseo and
the molded plastic base (switch housing). The base will undergo
4 First Articla Inspection (FAI) which is a detailed study of all
print.dimansions, and material certifications from the mapufacturex
will be included, Balow you will Ffind detall of the ES tests which

will/will not be completed for the Partial ISR (from ES F2VC-~
STS24-AR) :

IIT. A. Calibration, B, Voltage Drop, C. Current Leak, D. Proof.

Only the Calibraticn tast will ba parformed on the 24 devices
undergoing the Impulse tast (E.) balew.

ITI. E. Impulaw,

A completa 500,000 cycls Impulaa teat will bhe performed per the E5,
with the exception that no davices will undergo the TFluid
Resistanca Tast (M.) baforahand, Tha Impulse teat is an sxcellent
test Of the ability of the sntire device to withstand mechanical
(prassures) cyclss combinad with slectrical leoads at elesvated

tatparatures, and is a key test to validate the pressure-sensing
dinc.



MEHORANDUM
9 April 1992 - Page 2 of 3

IlI. F. Burst.

Changes to tha bass and disc should havea no effect on burst
parformanca.

II3. G. Humidity, M. Fluid Resistanae.

The naw base material, Genaral Electric Noryl GTX 830, has been
tested previcusly by TI par Ford EE FIAH-19D594-AA along with a
host of other engineazing plastica. This CCD ES includes Humidity,
and Fluid Rasistance tests which are 3imilar to the tasts called
out in ES F2vC-9r924-AA. Noryl was found toc pass all teats.

1II. R. Salt Spray.

It naz baen deemed unllkely that changes to the base and disc would
hava Any affect on aalt spray parformance. BEaar in sind that the
Fluid Resistance test invoked above included & saturated salt
solution, helping te prove that chemical attack will not be an
issue; furthermors the snvironmantal sesling system has not bean
changed in any way providing confidence that salt ilngress during
salt spray testing will not be ap iasue either.

I11, . vibration.

Changas to the basa and disc should hava no effect on vibration
parformancs,

IIX. J. Terminal Strength.

The terminal strangth teat will ba performed par the ES, with the
exception that no davices will undergo the Fluild Resistance Test
{M.) beforahand.

III. K. Vatuaunm,

Changes to the base and disoc should have no effect op vacumm
parformince.

TINHTSA 002604



MEMORANDOM
5 April 1992 - Page 3 of 3

III. L. Tamparature Cyclas.

Extensive thermal characterizations have been parformed on several
matarials recently, includipg the Celansex 4300 PET materlal
presantly used on F2VC-9T92¢{-AB, aas well as Ultem, HNoryl, and
Fortron, While these results are presently undocumented
officiaily, the consistently higher parformance of Noryl in terma
of dimsnalcoel atability relativa to Celanex during these taests
gives high confidencm that changas to the base should have no
affect on Thermal Cycle parformance.

129407

TI-NHTSA 0026006
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Appanviix 4.3

Data # 241
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PRESSURE BWITCH DATA 15058 Teavmo._~%-u-2?
T2 S ey il T

DATE GTARTED BATE DOPLETED | APFROVED BY
Sl By ri?

CLETOMER:

PUNPORE OF TRET: Por? 7 Mev g/ ‘.:,I,/;-_'}pﬂ?‘ itk wa Lol Ao
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EESEEEEEEEEN FABE | .-l-...‘ | ] I-'- l
1 Al ll-"! [ |
'I'":] ;“3 WAE PPFH ArmsrramEmrEmuTmT TS
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akhouts wnin wéu semedavion sesso cealaon.
HOBMIL #MOES: L¥FL CEFR BTV NOMEL TEAR: 92
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“MBG M= 174460 FR=GANY TO=COPY SENT=11/03/%4 09:13 AM
8T=C DIV=00S0 CC=00149 BY=GAMY AT=11/03/94 09:06 AM

To: SHAWN MORDOCH
Fron: Elains Rose
fubyis CAPABILITY STUDIES
THE FCLLOWING PAGES ARE ON THE BASE LOCKING TABSE "SC" DIM.

0.30=-8.72 2X. PLEASE NOTICE HALFWAF DOWN THE PAGE IS A NOTE EECTION,
IN IT I HAVE IDEMTIFIED THE CAVITY LETTER AND WHETHER IT I3 THE GARTIER

OR THE VEMT SIDE OF EACH.

I HOPE THIS EXPLAINE EVERYTHING,PLEASE PEEL FREE TO CALL ME IF
YOO HAVZ ANY QUESTIONS ON THESE.

REGARDS ,

ELAINE ROBE
(50B) 238-1907
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~HEG M= 174460 FE=GAMY TO=CAMY BENT»11/03/94 09113 AN
Riulfé BT=C DIV=005L0 CC=00149 BY=GAMY AT=11/03/94 09:06 AM

To: SHAWR MURDOCH
From: Elalne Rose GAMY

Subj: CAPABILITY ETUDIES
THE FOLLOWING PAGES ARE ON THE BABE LOCKING TABE “8C" DIM.

8.30-B.72 2X. PLEASE NOTICE HALFWAY DOWN THE PAGE I8 A MNOTE SECTIONM,
IN IT I HAVE IDENTIFIED THE CAVITY LETTER AMD WHETHER IT I8 THE GATE

OR THE VENT S8IDE OF EACH.

I HOPE THIS BXPLAINE EVERYTHING,PLERSE PERBL FREE TO CALL ME IF
TOU HAVE ANY QUEBTIONS ON THESE.

RRGARDA,

ELAINE ROBE
(S08) 236-1907
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PRART SETTINGS

PARTJCHR,CHR COGE

1 1 1m
ChOMIOE LB
46515-3
[ 13 1
18: i @, 337
181 Z 2. 3233
181 3 8.334
181 4 2. 336
181 5 @, 337
121 6 8,356
181 7 @.334
121 8 8. 335
181 9 8,335
181 1@ a. 336
18y 11 B, 235
181 12 8,337
181 13 #_7336
12114 2,335
121 13 @.337
121 16 @.335
181 17 Q. 338
181 18 p.338
181 19 B. 337
181 2@ 8. 334
1ar 21 . 253
181 72 g, 334
Al 23 @, 337
131 21 @. z37
181 2= B. 335
CHR @1
5 8.33588
R B. 08402

TINE{@-28-34 B85~

Civw DUz 18]

465] 5 1
L @i 2
191 1 B, 335,
gy z @336
@2r 3 @.334
LIE @. 356,
18 5 @. 33
1Bl 6 @.7335 -
er 7 B, 335
1@ B. 335
181 8 @. 236
B} 14 @.334.
18 11 B, 335
181 12 &. 336
181 13 B.335.
181 14 @. 337
181 15 8,336
181 16 @.335,
181 17 @.33%
184 18 2.336
18: 13 B, 335
121 24 B.3349,
@1 21 2.338
@y 27 @337
R 23 B, 336
14] 21 A, 355
181 25 @.333
CHE 182

% 9. 3548
R 2, 8e4us

TIME]1 223,99 BE: 01
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M i ?
318
R T
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-
.

LsL

B.327e2
£

B. 333588
LSL

d. 34388
al~ #.3314 ?
] 2. 2315~ 1
C @331~ 20
L @, 3355~ 2R
E @, 337 1
F 8.3395+ B
T 7oAl | Se

CHE COIE 12]

AEATN
et e TR
= R
SRR L
7
B BTPR T TV
i- 7
LR S TR
id
Mo s e
@, 33
IR
. 33F
FrkGE
. BE-
M=
¥, A4<EH

LT D B

adhiidl

g

2R
Cix

.29
™

?o5En
[ mic

2.8
LEEFEST 2]

e < FL U
FLT THRCT LA

CoEIE

Lev A




L1ZOTO0 VSLHNIL

FART SETTINGS

PART, CHR,CHR CODE
1 2 1B1-1@2

CHR CODE 182
46515-13
£ 1] 1
182 1 8. 335
182 2 B.33>
182 A 2,935
laz % B,337
182 5 d.336
182 & 8. 338
1@z 7 B. 336
182 d B.339
182 3 d. 3335
1892 148 B8.338
182 11 d. 2337
18z 12 @.335
82 i3 B. 335
182 14 8.337
122 15 8.326
182 18 B,337
1@z 17 g.337
ez 1g &.337
182 19. B. 335
182 2@ |. 338
182 21 8. 237
lez 22 B. 338
182 23 P.339
182 79 @8.337
ia2 25 a. 237
CHR 1282
® B. 33884
R A. 8420

TINE18-28-94 AS: 17

LHR COOE 182
q48515-3

[ &3 2
1872 1 d.338
182 s a.337
iaz 3 @.336
182 4 B,338
182 S A, 3238
182 5 a.337
ia2 . @.335
ie2 a a.338
12 2 d.338
182 18 [d. 334
1€z 11 . 3306
182 1z @.338
182 13 @.336
182 14 d.33>?
142 15 B, 336
182 1B A. 335
182 12 B.337
182 18 d4.335
182 113 B.337
182 28 B,.332.
182 2 @, 337
le2 22 @, 238.
182 23 P.330
182 24 0. 3327
léz2 25 B.338

CHR 182

LS B, 33672
E @ Ea4ea

TIME1G-2P-54 A9:2A

CHR CORE 142

4557 %--3
SUBGROLP wNO.
(1A% 1 MUK

MINIFIH

L5L

a. 32748
P .

2. 33868

LsL
B, 34350
A |- @, 3324 e
g8 B. 3325~ 1
C B.3345~ 19
N @. 3365~ 29
E €.3385~ 1
F 8. 3485~ e
TOUTAI. 5¢

CHR CODE 182
45515-3
CUNTRLL. CHART
R
SAMFLE SI1ZE
25
SUBGHOLE NGO,
I~ 2
HUMBER UF DATA
8
FiHX TN
B, 139
MINIMLN
g.334
RANGE
. 88>
ME.AH
d. II665
DEUTATIUN LRI
#.HY] a1
Ce
2.520
Cpk
2.878
Cm
2.4932
Cmk
1.42]
OEFECT ()
d,udd x
EST,UEFECT &,
.00 =
CaN A
\lew |
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PART SETTINGS

PART,CHR.CHR CCDE
1 3 101-183

CHR CODE 1@3
46515-3
L 11 |
183 1 @.337
183 2 A, 336
183 3 A, 334
183 4 &. 336
183 3 @.337
123 & @.333
183 7 A. 336
183 B @,.335
183 | a.335
123 18 2,335
183 11 8. 339
183 12 a.334
183 13 A, 336
183 14 iB.334
83 135 d.335
143 15 @a.337
183 17 a.337
183 18 B.334
183 18, A.336
183 20 8,335
122 21 B.336
183 22 B. 336
182 23 B.337
i83 24 8,335
iazx 25 B.335
CHR 123
x B.33548
R 8. 2p3ne

TINEIB-22-84 29229

CHR TNDE 183

46515-3
I Bl ?
193 1 @. 337
133 2 P. 3324
183 3 B.2335%
183 4 @.335
163 5 P.336
183 B 8.336
193 7 8.335
183 =} f.336
@3 8 a.336
123 1@ ?.336
183 11 p.335-
183 12 @.336"
123 13 @, 333
183 14 @, 335
183 15 2.334
143 1B @. 336
183 17 P.335
183 18 §.3292-
172 18 B.375
183 2@ A, 394
183 2] 2,335,
183 22 P.334"
183 23 A, 336 -
183 24 N, 336
183 25 A, 334
CHE 183
% @.33524
R ?. AR 300

TIME19-2Q.,94 pa: 32

CHR COOE 183

16515 -2
SLIBGRIY A bt

1=~

MAXT LM

8,337
MIMIFLM

B.a71

eI e
=

LSL
2.32700

=
8. 33536

LisSL
2. 34388
[~ @.3329 a
b K.A3E0NM 11
€ PR UL BT
L @.a3es|
E P.3385+ p
TOTAL Sl

CHR CODE 183
4B8515-3
CONTROL CHART
s—~-R
SMFLE SIFE
23
SHBGROLUP WO,
1~ 2
NUABER OF DATA

" |

MaxInun

@.337
MINIMLA

B.3373
RAHGE

H. 24
MEAN

B. 335346
LEWIATIUN FLR]

H. BEAEE3
Cp

Z2.8995
Cpk

2. 880
Cem

2. 683
C bk

2,413
LDEFECT (4]

¢g.808 x
F5Y,0F+ECT (x]

g.008 x

Eoite
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PART SETTINGS

PART,CHR,CHR CODE
1 L 181-184

CHR CODE 184
46515-3

[ 1] 1
124 1 @.3238
104 2 B.337
184 3 B. 337
184 4 @.338
184 5 9.336
104 B a.33s
g4 7 @, 338
184 8 @.337
184 9 2.337
184 1@ B. 338
184 11 . 336
184 12 @, 335
194 13 P. 338
124 14 B.334
184 15 @, 337
184 18 @. 336
ig4 17 @. 336
124 18 8.336
104 19 B, 337
124 20 @.337
184 21 9.337
184 22 8.338
184 23 8. 336
189 24 @336
194 25 B. 338

CHR 194

= g. 39856
] Q. 8RA4e

TINE1@-2@-34 HI:53

CHR CODE 184
48515-3

L @l 2
184 1 2,338
le4 2 A, 333
ig4 3 e.237
l1a4 4 2.337
184 ] R.337
184 G e.335
194 7 a. 33
104 a B.337°
104 a B. 336
1p4 18 B. 3356
184 11 A.3356°
14 12 a,33e-
194 13 a,335
184 14 8.338
184 15 a. 338
i24 16 a, 337
14 17 @,335-
ig4 1B g.33°7.
las 19 B. 333
14« 28 8. 336"
la4 2] @, 3358
lg4 22 @.335 -
las 23 B.337 -
194 24 a.335"
B4 23 8.335

CHR 1@4
X @.33604
R a. A33ag

TINE1D-28-34 1@:@8

Moo w:

CHR CODE 184

485151
SLIBGROLF .

i~ -

HAKIMLM

B.338
MINIFLM

B.334

sk YNREEEE R

B.32788

9.33030

B.343204

o B. 3334 B
@a,.3335+ 11
B.3355~| 33
@, 3375~ ]
2.3395-] @
TOTAL 56

CHR CODE 14
410315-3
CONTROL CH&RT
2-R
SAMPLE SIZE
25
SURGROWP WO.
1~ 2
NUMEER OF DATA
a1
M IMJM
A.338
MINIMUM
@,334
RANGE
a. maq
HEAN
a.33633
DEVIATION gCR]
A, 28289
Cp
2.94a5
Cpk
Z2.588
Cm
2,608
Cmk
2.294
DEFECT (1)
8,988 x
EST.DEFECT tx)
2.888 r

Vel
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PART SETTINGS

PART,CHE,CHR COOE
1 S 181-1@5

CHR CODE 1@5

4651%-3
t 11 1
185 1 @.333
185 2 8.375
183 3 8. 330
185 4 B. 336
185 5 @. 335
185 6 @. 336
185 27 @. 336
185 8 w. 337
185 = 9.335
185 18 8. 335
185 11 A.335
185 12 @. 336
195 13 8.335
185 14 B.377
185 15 B, 335
185 15 P._35
185 17 B.33%
1az 18 f, 335
185 13 @, 336
185 28 2.335
185 21 8. 336
195 22 B.338
185 23 B, 338
185 24 ?. 336
1Bs 25 B.33B
CHR 1@5

R @. 33577
R 2.0e5ay

TIMEl@~r28-934 (B:23

CHE COOE

[ al
183 1
185 2
183 3
165 4
185 2
185 3]
125 7
185 B8
185 5
s 18
185 11
183 12
iRs 13
183 14
183 153
123 16
183 17
a3 ig
185 19
a5 28
185 21
185 22
1945 23
1R5 24
lgs 235

Cile 183
R
3

%]
465153
2

#H.329
B.335
b 337
H.337
©. 337
@.335
d.338
. 336
a, 3368
a.332
B.337
A.333
W, 337
a.337
&, 3348
Y, 336
B.3349
. 337
8.337
a,.337
§.336
d.337
g, 337
M. 335
o, 330

©.33529
2. ea4ae

TINE1B-28-34 18:27

" CHR CODE 185

4B515- 4
SUBGRON M1
I~ 2
M ML M
A, 318
MINIMLIT
@.333

anadBBREESRE

J a3 amy

LSL

B, 32739
x

B.33596

st
@, 34308
A [~ @.3314 @
B €.3315~ 1
C M. 4332 317/
4 e, 5395
F (L P A
F 8.3395~ @
ToTniC | a3

CHR CODE 185
46515-3
CONTROL CHART
®-R
SAMFIE SIZE
25
SLUBGROLF NHO.
I 2
NUMBER OF DATA
5d
MAXIMLA
&.338
AININLN
a.333
RAGE
2. e85
MEAN
a. 33596
BEUIATION IR}
B.881)4
Cp
2.329
Gek
2.949
Cm
2.452
Tomk
Z.158
[IEFECT ral
A.hga =
FRTIZIFIFCT [&x)
d.ARA a

Lov C
G oe




LESZ0O0 YELHN-IL

PART SETTINGS

FART,CHR,CHR CDDE
} B 18]1-1@6

CHR CODE 1688

16315-71
L 11 1
106 1 B, 334
1&6 2 ®. 336
186 3 &.336
186 4 @. 338
186 a3 a, 33’
185 B A, 337
g 7 B, 336
18§ g @.338
186 2 B, 337
186 14 8,317
186 11 a.332
les 12 8,338
1B6 13 8.33%
186 14 B.336
igs 15 8.336
188 14 B.336
86 )7 R. 333
186 18 @.338
186 19 d.338
185 Z@A &, 339
aa 21 @.33>
188 232 d.337
186 23 8,337
186 24 a&,336
iBg 25 4. 335
CHR 186

S €.33672
K d. dgda

TIMEl&- 28,94 18: 12

CHE TUUE 10

L dl
196 1
186 2
136 3
185 4
i1BB6 3
186 6
136 7
136 a
196 =
1gg 18
a6 11}
gg 12
lvg 13
186 14
186 13
188 16
leg 17
188 18
lgg 13
lag  2u
g 21
e 22
1@ 23
186 24
188 25

CHR 146

X
R

W53
2

B.3306
¢, 31
&. 338
3. 337
@.338
R.336
&, 339
&.339
g.335
d.3339
¥,.339
g, 337
4, 337

B. 33588
2. 248

TINEiQrZ2B-,94 1002 40

CHR COOE 106
4G515-7
SHBRROF KO,
I~ »
[*AX MM
@2.333
MINIFLIN

H,334

. 4.3278@

d.33888

@. 34394

~ B. 3324
W, 3335~
. 3345~ 2
M. 2336559
Y. 3785~
2. 39805~

o A

MM O D
N

i

TOTAL 4

CHR CODE 186
45315-3
FIMTRIYL THART
2-R
SAMM F O S1#F
25
SHEGRONIT N,
1~ Zz
MIFMBEE OF DATA
58
FIAXE Mt T
8,339
MININLE
H.334
RANGE
2.9a85
MEAN
A, 336BG
FLUIATINN L8]
H.48114
Vg
2,379
Lrk
1.8@3
Cm
2.141
Crak
1.658
NEFECT (x)
.08 x
FET,DEFECT (x)
g.AARA X

Cav C
New
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PART SETTINGS

PART,CHR,CHR COGE
1 7 1e1-187

CHR CCCE 1B7

4E5in 4
L 11 |
ig7? i 8. 335
187 2 €, 335
1827 3 . 236
167 4 . 335
187 2 B, 335
187 G . 334
187 7 @.335
187 8 B. 336
187 g W, 334
187 1A #.335
187 11 . 437
187 12 .338
147 13 M. 335
187 14 g.335
182 15 B.33s
187 16 B. 336
162 17 ¥, 338
187 14 @, 335
187 19 g, 3324
197 28 A, 334
ia; 1 B, 334
187 22 4. 334
187} 23 B. 335
142 24 d. 330
187 25 ¥. 330
CHR 137

= B. 33530
[+ H. P48

TIME 1@~ 28~ 34 iz,

CHr CURE 1w/

qunly 2
L al P
187 1 a. 337
132 7 @, 135
% 3 o..34.7
197 4 v, 338
187 5 . 337
e’ b a, 338,
182 ? d, 336
182 8 .336°
12 9 @.337
187 18 @.335
137 11 4,336
127 17 {1. 336
187 12 2. 336
187 14 2. 336
187 15 9,337
187 16 #,335
@7 17 B. 339
47 18 a. 338
187 138 B. 336
1372 M B.334
187 21 a,337
187 22 B, a3
18?7 23 #4.337
187 24 B, 337
187 25 g, 335
CHR 187

" d, 33628
R @, ABZ0R

TINE1@-28-34 18153

CHR

CODE 1687
BT P

SHMEL T[T

MR

BIn

1= t

I

ntirt

[ e .- E.

LSL

bSL

@, 32798
@,33578

2.34308

mc oo D

@.3334 [
e 3335 14
1. 3355~ il
W, (325 1
8. 3325~

TOTAL L

CHR CODE 147
454515-1
Cum s CTHART
®=R
st P oIl dE
25
SIBGRMN P NOL
1~ 2
MUNBFE OF [DATA

5
1A% 1M
@A.338
MANMTIIN
R.33a
FiHEF
2. a4
HMF AN
B.33578
NEJIATIIN ZLRY
. PEATH
Cp
3.454
Cok
3.133
Cm
oL BEP
Cmk
Z.981
DEFECT (1]
f.eeR x
EST,0DEMEAT [x)
PR x
Cev D
(;1¢::7i~1au



EE9200 VB LHp-1,

PART SETTINOS

PART ; CHR,CHR CODE

1 B 181-128

CHR CODE 188
45515-3

L 1] 1
188 ] B. 333
188 s a. 336
188 3 8. 337
188 4q @.335
188 2 P. 336
188 ¥ @A. 335
108 7 a.335
168 B @#. 3735
196 a 0. 334
188 1@ 8. 338
188 1) |, 332
188 12 B. 336
188 13 8. 336
188 14 8, 336
g8 15 @.335
168 16 @.337
g 1> a.338
laa ig Y. 336
18R 139 @, 338
1é8 2@ A.336
igg 21 B.330
g 22 @a.338
e 23 p. 338
8 24 ¢. 23/
188 25 d.334

CHR 1e@8

R B. 13628
TR e, ey

TINE1&- 2d-94 | )it

CHR COUE

L g
138 |
105 2
188 4
148 i
188 L
188 g
1845 7
ia8 =®
184 a3
128 1@
g8 11
ivg 12
1R 13
18 14
lae 15
g8 18
igg 17
g8 .4
188 18
138 28
e 21
1eg 22
1898 23
188 24
1B 23

CHR 108
X
R

L
qguay
Z

a.33?
@.3238
A.338
A. 348
B.339
W, 33Y
&, 330
¥, 330
B.337
@.336
?. 336
&, 337
1 T
M. .339
a.33z
w138
2,33
#.335
@A. 236
@a,.337
@&, 338
B, 337
. 3368
H.3389
B, 335

H. 336ER
@, aa3an

TIME1IR-22-94 11:84

CHR CCODE 198

48315

SHRGRNLT M,
I-n.
PAZImIn

[ I R

MIKNIM

. g

]

LeL
@, 32700

=
@. 33038

LSL
8. 397388
A~ @.3334 )
8 a.33354 13
C ¥.3355+] a9
i) W 3375~ 1w
E | @,3395+| @
T0TAL | B

CHR CODE 108
45515-3
COMNTRDL. CHART
R-R
SAMPIE SIZE

)
SUEGROUP ND.
1~ 2
NIMBFR Of DATA

Sa

FaX TN

H,.338
MINIMIIM

B.334
RANGE

B, a4
MERMN .

R, 33638
DEUIATINN FIR)

B. 88889
Fp

Z2.9%95
Cak

Z.478
Cm

2.374
imk

1.985
DEFECT rx)

008 x
EST,PETECY (&3

a./%a =

Cus D
\fﬁLnﬁ !
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SAMPLE REPORT
REASON FOR AEPOAT vinmah [y FART Wl T
wEw BaAT of
BEFLACENERT OO, ACRENT WER B T 7] YT Iy
SSARTETES TP ' - e |&’:;il|==g |2 -20-7
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AEWES THE HEIREN HOICATES MELE AEPSEBINT TIXLL RAITRUGENTE Fmiiil) AERARDINE THE
=y AETAL VALUEE PN AL CHARLETERN SESAUBER. M ELAEY oy IRE o8 Tya, vALGEE MVATE
Fi THE MDD iR, THE INBPDE THEN FAST IECATE THE RMMNRCE ACTMM FOR
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HIGHLIGHTS %
Swephon B, Offiler o %

Week Ending 93-09-20

VALIDATION;

Rough drafts of bath the Pass Car and Light Truck ISR reports are complete: final reports are
being slightly delayed by the Humidity test. This should have completed vesisrday (Thurs. ),
however, the chamber in ETL was hit by an electrical disturbance during a thunderstorm
Tucsday night and shut down, We had compieted three full cyclea me this paint, 30 another
seven wene required efter re-stnt  This will complete this aftemoon st 4:30pm.  Jeff has been
scheduled to work unsil 6:3) sonight to finish final characterization on these devices so the
repora can be finalized

Unforunately, problems occured in both the Car and Truck devices during the testing; the ES
stacs "all devices must pasy," Car ix worse, due to the significant difficultics encountered
with Kapeon life, and the reacdon plan which finally led to running 24 manual-built devices
on an emergoncy tost without ony initidl characrerizations and without subjecting 12 to Fluid
Resistance, It is likely chat Pasy Cor will grant conditional opproval at best, ar no &pproval
at all, uneil we sraighten out the Kapwon problems and re-run the test "by the book".
" Problems cncountered with Truck are much less severe. and hopefully will not prevent
approval. The difficulty we had wus salt spray fnilures, where 4 of 6 devices filled with salt
salution which caused extremely high current kakage. However, careful scutiny of these
devices showed the leak path was via the mating connecror. and we have biamed ths design
of this connector in the writeup.

We plan to fax the final versions of the repors 1o Joe Schuck 30 he may prepare for telecon’s
with Bruce Pease and John Pelkey an Monday moring. The octunl flnished product will be
bound in 71 Test Report standard formut for inclusion with the rest of the [SR packege, and
shipped sarly next week,

KAPTON LIFE:

Now that the CCPS cycler has been treed up by completion of validaiion, we plan s condoue
with the various war-lots for Kapaon frilures. Testing ingludes devices widh limimd coaverter
travel (via modified washery): devices with modified hexpons w0 conoal Kapton clamping and
move it gutward; and devices u.rnh uwmchea versus without swiwhes, which the data strongly

suggests as a variable, - P L

AR L, - . § Ml PE VAL PARTE
ot P R

SPRING AND STATIONARY TERMINAL BREAKAGE: ”
When Q.C. ran their QAS pilot x5t procedure on LT 77°s off of the effectivity muns, spring
breakage wac noted on pans cycled ar 640/min on the production cycler. This had never
previgusly been an issue, although until thia tme all pars have typically been run only in the
CCPS cycler at under 130/min. A comparison 1est wad starred, ualng para picked at random
from the effectivity runa, running on the production cycler and the CCPS cycler in parallel.
Thin time, the production cycler wened up not only broken springs, but niso broken stationacy
terminals. Party on the CCPS cycker have not been completely analyzed, bur we do not
suspect any problems with these parts. ‘We've cir windows in 2 couple of devices and took
high-speed video of the spring ection on bath cyclers.  This foowmge will be analyzed as soon
as possible 1o tempt 10 deteemine che differences barween the cyclers. As far as stationary

TI-NHTSA 002835
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HIGHLIGHTS \fgy $
Stophen B. Offiler

Week Ending 91-09-20

Lo IHM :

c/&-?"
P’f-‘/“‘w

be Paiz Car and Light Trock ISR repons are comples; finel reports are
being ulightdy delsyed by the Humidity test.  This sbould bave completed yesterday (Thurs.),
was hit by an elecirical disturhanse during a thunderstorm
We had complated three full cycles ar this point, 10 anoder
séven were required after re-ytart. This will complete this aftemoon &t 4:30pm. Jeff hay been
scheduled to work undl 6:30 toaight to flnizh final characerization oa these devices so the
nepons can be finwlized. :

Unformnately, problems occured in both the Car and Truck devices during the tesdag; e ES
stves "all devices must pase.” Car in worse, due to the significant difficulties escountered
with Kapton life, and the mesction plan which flasily Jed o running 24 manval-built devices
o0 an emergency teat without any initial characterlzatons and without subjecting 12 w Fluill
Reslstance. It is ely thar Pass Car will gant conditdonal spproval at best, or oo approval
a all, untl we straighten out the Kapton problems and re-run the ®st "by the book”.
Problems encountered with Truck are much less severe, and hopefully will not prevemt
approval. The difficulty we had was solt speoy feiluems, whete 4 of 6 devices filled with sall
sohttion which caused extremely high current leakage. However, careful scutiny of these
devices showed the leak path was vin the mating connecror, and we have blamed the design
of this connactor in the wriceup, '

We plan 1o fax the flnal versions of the reports to Joe Schuck 50 he may prepare {or teleson’s
with Bruce Pease and John Pelkey on Monday momning. The acwal finished product will be
bound in 1 Test Raport standard foomar for inclusion with the rest of the ISR packnge, and
shipped early next week.

f
£%
3
B
F

KAFPTON LIFE:

Now that the OCPS cycler bas been freed up by completion of validadon, we plan o continue
with the various test-Jous for Kagton failures. Testlng includes devices with limiwd converer
travel {via mefified waahers); devices with modificd bexpocts o control Kapeon ¢lamping and
move it owrward; and devices with switches versus without switches, which the daw strongly
suggeity a3 o variable.

SPRING AND STATIONARY TERMINAL BREAKAUE: _
Whea Q.C. ran their QAS pilot exi procedure on LT 77%s off of the effectivity runs, spnng
brenkngs was noted on parts cycled st 640/min on the production cycler. This had never
previously been an issua, although umil this time all parts have typically been run only in the
CCPS cycler ax under 130/min. A comparisan test was smrted, using pans picked ar random
from the cffectivity runa, ruoning on the production cycler and the CCPS cycler in pa.rlllsl.
This time, the production cycler wmed up not only broken springs, but alsa broken starionary
terminals. Peren on the CCPS cycler have not boen complewcly snalyzed, bur we do not
suspect any problems with these pans, We've cut dows in a couple of devices and took
high-speed vides of the spring ection on both cycle  This footage will be analyzed a1 soon
al possible o artempt w0 determine the differences wen the cyclers. As far as statibaary

TI-NHTSA 002637




HIGHLIGHTS - 910920 - Page 2 ¥

terminal breaksge, we've discovered thar they were not cut off srip symmemcally on the
AMI, md the calibraror was deforming them improperly. Baoth these issues & being
addressed A toolmaker is preaendy working v midify the spring dending starion on the EA
equipment %o bring {t closer wm the spec, which should belp minimize bending stressss and

¥

We have received o urgene request foom Hilite Industries / Pitts™ hasd of purchaslng for
Pass-Car 711 for their validasinn. Thay wane these devices next Friday. We should be
00 mhaet this noed if we ctimp sénsors on the manual lne and comect the problemy with

springs and statlonary terminals,

TI-NHTSA Q02638
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=NEG M= iﬂ?!?! FRaUERN TO=PODA  SERT=O0/20/81 07103 AN

Rifmg95 ST DIVwg050 CO=g0101 BY=CERR AT=(39/20/91 07103 AN

SEPTENEER 19, 1991

TO: RUSTY STRUBLE RC52 CC: TON CHARBONEAL
HIKE DaNATTIA PCQA JOHN EOORTESIE
CHARLIE DOURGLAS CPPC STEVE MAJOR
DICK GARIEPY NFPC ANDY MoGUIRK
PADL KOTCH FRX1 O'NETLL
JOE LAZARE JMELE JOF SCHUCK
STEVE OFFILER 8801 GARY SNYDER
MATT SELLERS PCME HARTHA SULLIVAN
BILL SWERY PONE RAY TOURANGEAL
JIN WATT POQA BILL DORGDON
TON EBIURKE MFDC ETEVE HCCDD.EY’/'
CLAIRE BALTHAZAR PEWT BLAINE FOSE
MARGA GARANITO MFPC

FR: DAVE CEARN ZARKN

&8F: FORD CRUISE OONTROL PRESSURE SWITCH START=-0OP NEETING:
09/19/91 NERETING NINUTES

MEXTING

THE REXT MEXTING IS SCHEDULED FOR:

DATE: 09726 (THURSDAY}

TINE: 10:00 = 11230 AN  sbddddddddddod i d

PLACE: T.J.P. ROON #+#wikiPLEASE FOTR CHANCTEA S **
o o o oo e o oo o oo o o o

PLEASE CALL ME IF YOI ARF NOT ABLE TO ATTEND

* = ITENS THAT ARE NXN OR RAVE BXRN REVISED OR COMPLETED
SINCE PREVIOUS MNEETING

37 L/T (LS-2) WHO WHAEN
Haxport:
«» REFORT ON EXLCO ISBEUES FROM 7722 VISIT KGTCH ONGOING

- 10B21 STEEL/.0Q0015% MIN. PLATE/JS1Z S/
TRREAD CHANF. ANGLE/TEREAD CAP

* REVISFD HEXPORT FPRINT W/ RADIOS OFFILER 07/11
ON DOGPOINT DIAMETER 0$/12
09,12

%7 P/C (L5-3}

Eepvironmantal Seal:

« RECEIVE BLUE P/C GASKETS SELLERS TRD

® DEFINE GACIRG TORQUE KaTY ON HOLD
SPEC W/WHATHERHEAD & X-H

7708

Production Issues:

. PROD. LINE SET-UF (RTE CARDY, ETC) BALTHAERAR ONGOING

- UPDATE PRODIICYTON PLANS FOR ALL SWITCHES DOOGLAS ONGOING

- REPORT ON WEEKLY MFG. START=IP MTS. SELLERS ONGOTNG

TI-NHTSA 002639
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CPP

£33

ORIG.
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’ * I5 CALTHRATION ACCURACY ACCEPTABLE OFFILER/ 08/08 ORIG.
W.R.T. DEVICE PERFORN. AND MFG. YLDS ? gELLERS 09/26 REV.
» UPDATE PARTS LISTS 10 ADD AMI-FRODOCED OFFILER 10/10
SPACER AS ALTERNATE
* LAB IMPULSE TEST LOT W/FAILED SPRINGS OFFILER 08/20
* IMPULSE TEST SWITCHES W/CORRECTED ROSE TBD
STAT. TERM. CUT=OFF
# REDUCE PIN LENGTH & DEFLECTION REQ'D TO SELLERS TBD
EET STATICRARY CONTACT HEIGET

F¥ Testing/I8R: ‘
« CONDPLETE TESTING AND REPORT OFFILER o09/16 ORIG.

09/20 REV.
% PAT OF 6 L/T AND & P/C SWITCHES WATT 08/12 ORIG.
09/20 REV.
* PROVIDE PROCESS INFO FOR FAI SELLERSE 09 /12 ORTG.
09/12 CONP.
&« QAGE R&R STUDIES HATT 07715 ORIG.
09,29 REV.
« OONPLETE ISR FACKAGE FOR 092/20 DELIVERY WATT 09/1%
Nanufacturing Equipment:
* BQUIP, MWE TO B12 SELLERS 09 /12 ORTE.
0%/30 REV.
* COMPLETE B.A.N. STARER NODIFICATION SELLERS/ 07731 ORIG.

NCOODEY 03/12 REV.
03/1% CONP.

* MAXE QO P-T'ESTER DOMPAT. W/77'8 KOURYESYIS 10/10
¥ CHARACTERTAK H-L AND AMI CRIMPERS SELLERS 09/26
* REVISE 3rd KAPTON CHXK. STATION FOORTRESIS 02/2&
* DOCUNERT PROCEDURE TO DETERMINE IF EELLERE ©059/23

KAPTON CEK. STATION IS5 WORKING
DOCUMENT PROCEDURE FOR H-L F/U BENSOR SELLERS 09/23
BUILD S

. Miacellaneous:

- IDENTIFY SWITCH NOUNTING LOCATIONS & SCHOCK 10/1¢
SISE REQNTS FOR FUTLURE PLATFORME

. §7 TO 77 CONVERSION: PHASE 1 TESTING HOMOL 05/30  ORIG.
09 )f—= REV.

* QOMPLETE DESIGN FMEA OFFILER 04/18  ORIG.
99/26  REV.

* COMPLETE PROCESS FMEA SELLERS ©07/01  ORIG.

69/26  REV.

WE AGREED THAT ALY, 77 SENSORS WILL BE DUILT ON 18T SHIFT ONLY,
DNTIL THE XAPTON CHRCK STATION CAN RELIABLY DETECT WHEN THE THIRD
DIAPHRAGN IS MISSING. THE UPGRADE TO THIS STATION NEEDS TO BE
GQIVEN A RIGQE FRIQRITY (JOHN X.).

MATT WILL IMPLEMENT AN INTERIM PROCEDURE TO VERIFY THAT THE XAPTON
CHECK STATION IS WORKING. EACH 1/2 AGUR, THE 3RD KAPTON STATION

WILL BE DISABLED, 50 AT LEAST TWO CONSECUTIVE PARTS ARE BOILY
WITHOUT THE 3RD PIECE GF EKAPTON, IF THE AMY DETECTS THE MISGING

TI-NHTSA 002640
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KAPTORN, P!ﬂﬁﬂ'ﬂ!'m WILL RESUME. IF BOT, THE FREVIOUS 1/2 HOOR'S
PARTE NILL REED TO BE SCRAPPRD/BAINAGED.

NE'VE HAD FAILURES DURING IMPULSE TESTING ON THRE PRODUCTION
BOUIPNENT, WHICH CYCLES AT 12 hz AT R.T.. CONTACT ARN FRACTURE HAS
BEER APTRIBUTED TO SURFACE DAMAUIR QF THE SPRING ARN WHEN FRDTREROUGH THE SFRING/
TERNINAL ASM. BQUIPMENT. ADDITIONALLY, TRE

SPRIRG ANGLE DOBE ROT MEET PRINT. ALBO, THE PRESENT CALTARATION
TARGET REQUIRES SIGNIFICANT DEFLECTION OF I'AX STATIONARY TERMINAL,
AND LEAVES YTHE BPRING AT A LES3-THAN-HORIZORTAL FOSITION WITH
CLOSED CONTACTS; THIS CREATES ADDITIONAL STRESS AT THE POINT WHERE
THE PERDING (ARD FRACTURE} OCCURS. THE BQUIPNERT IASUES ARE BEIRG
CORRECTED, AND A CHANGE TO THE CALIERATION TARGET - SQ THE ARN I8
CLOSER TO BORIBONTAL W/CLOBED CONTACTE - IS5 URNDER EVALUATION.

A BECOND FAILURE NODE WAS FOUND - FRACTURE OF THE "BRIDGE™ OF THE
STATTONARY TERMINAL. THIS HAS REEN ATTRIBUTED TO THE AMOUNT OF
DEFLECTTON {OOLD NORK) REQ'D TO MEXT THE CURRENT CALTBRATION TARGET
DINERSION. ADDITIONALLY, THE TERNINAL CUT-OFF STATION - WHICH
CREATXS THE FINAL DIMERSION FOR THE LEGS THAT SUPFORT THEK ERIDGE -

DORER'T PRODOCE DONSISTERT FINISHED DINENSIONS. BOTH ISSUES ARE
BEING ADDRESSED; CORRECTIVE ACTIONS NEED TO BF COMPLETED REFORE WEB
BUILD ADDITIONAL PRODIICTION SWITCHES.

PARTE THAT FAILED THE INPULSE TESTER ARE ALSC BETNG TESTED IN THE

LAR, UNDER SLOWER CYCLING CONDITIORNS TO DETERMINE IF THE PRODUCTION
CYCLER'S PARANETERS ARE CONTRIBUTING IO THE FATLURES.

MILESTONES PLANKNED ACTTAL

57 /T ISIR 11/21/90 11/21/90
S7 L/TJOB 1 . 09/03/91

57 P/c ISIR - 01/15/91 01/15/91
57 B/C JOB 1 08/03/91

77P8 ISIR 09/01/91 ORYG.

09/20/91 REV.
77PS S0P (TI)edt. 08/91

PRODUCTION PLAN BY MONTH (THODSARDS)

psC LT P/C L/
57PELS=3 57PSL5=2 77PSL2=1 77P8LZ2 -1
JOUL & 2.3 o ¢
ATR: 2] 2.3 L] a
gBp 25 2.3 158 12. 4
squipment move te Bl2 starting last week of Septembar

ooT (4] 7 L] Q
nOv i) o A5 113
DEC a o 25 13
REGARDS

r

DAVE CEARN \28-FQORD

TI-NHTSA 002041



HILESTONES FPLANNED HCTTAL

57 L/T ISIR 11/21/90 11721790
57 L/T JOB 1 09/03 /91

57 P/C ISIR 01/15/91 01/15/91
57 P/C JOB 1 06/03/91

77P8 ISIR 09/01/91 ORIG.

09/20/91 REV.
77PE SOP (TI)aat. 68/91

FRODUCTION FLAN BY MONTH (THOUSANDS)

B/C _ L/T bsC LT
57PELE-2 57PEL5-2 77PSLa-1 77PSL2-3
APR 0 /] 0 r]
NAY 2 (COMP.) 2 o 0
JUN o a o r]
JUL o 2.3 2 o
ADG 0 . 2.3 o 2
SEF 25 9.3 _ 15 12.4
squipsent move to B12 atarting last week of Septanmbar :
o 7 o g
1] ] 25 13
a o 25" 13

TR
3:
>
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PROGCESS POTENTIAL AND QUALITY INDEXES SUMMARY DATA SHEP
FART & 2 = SUPPLIER CONTALT: LI
CO0E: —_—— FART DEECRETIO H
- ADORESY: L, ———
VENICLE BUILD [CIRCLE DNE}: w OTHER ]

CHARACTENATIC TYPE
V = FORD-CRITICAL S.C. » FORD OR BUPPLIER SIGNIFICANT
CHARACTERISTICS CHARACTERSTICS .
NUMBER OF ANDIOR BIGNIFICANT CHARACTERISTICS:
1; TWE XL X . Cp=__/F Cphm 2t
2. TYPE: _SC  Cpw¥ 43  Cpk= o P
& DAL -QVONE 2N Diggad, TYPE: 3G Cpam _______ Cphtw szl £g
& TYPE: — . Cp= W'M
5: TYPE: Cpe o _Cpk= ____
& TYPE: Cpm ___ Cpk~
T TYPE: Cpo o Cpkw .
o TYPE: Cpm . Cpk=
" TYPE: Cpm . Cpk=
W0 TYPE: __ _ Cpm . Cpkw _____
T TYPE: —___ Cp=____  Cpk= '
12 . TYPE: Cp= Cplm oo
13 e e Cpm ___Opk=
14: : TYPe: Cpm o Opkm
15: TYPE: e Cp= .. . . _ Cpkm .
PIST = ol x100 = _Z0S
PIPCo, = /L _ 2100~ 220 % PlPCqy = 2L X100 = @0 %
PHEHHEDBY;;— ] Q DATE: do -
e ] -

'
'
i. 0 -ta . - .
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PRERSURE SWITCH DATA . 218 yestno, 16E-¢3-3 ¢

'-’?7ff [ ANBUTaTaD cowe.

"PERFCAMSD 1LY
ff?‘sz‘ £~'£""" g _ =
moACTTNG: Sy ¥ TFE FL

. SMETOMER:

PRRCIEOR TUST: T _ .., gi_,_f" Jole /#rf:&.: _A-.-J‘r

noceoumt:  Lmpufre torf— stecderd presgfees

f =t} 2 Stasted «F O cocter Aduu A +% .
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1.0

1.1

1.2
1.3
1.4

1.5
1.8
1-1

1.4
1.9

ERNERAL

Customer: Ford Motor Conany, Fassanger Car Hraka Syatsas
Enginesring

TI Part Humbar: 77PSL2-1

Customar Part Husbari FavC-arili-AD

Speolficationm: Ford EInginescing Specification number
. {delita). BS-FIVC-2PRI4-AA

Dats of Coaplation: 910920

Juantity of UInits Tastwed: 104

Dispapition of Tasted Unlts:

1.7.1 Devicas 198-15-37 thru -432 wers destroyed in Burat
tasting (3.9

1.7.3 All othar devices sre ratained under gquarantina.

TT tant sariss nURberi 1565=19=104

TI Prassura JSwitch tast raport nusberi: PE/IL/49

TLNHTSA 002852
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This battary of tasts vis parformed to dsmonstrata the ability of
77P8L1~-1 to conforu to customer specifications given in (delta) Es-
FIVC=-3F9i4~-AA, in fulfillment the ramiraments of tha Initial
Sampla Raport. Units tasted wars bullt using fully qualified
production componants and praduction assembly aguipmant.

TI-NHTSA 002853
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All switches were tasted to Ford Enginesring Specification (delta)
ES-FIVC-9PF924-AA. A copy of this EE {8 inoluded in Appendix 4.1,
Pracadural detalls nre tharsfore ocnitted from the prasantation of
ramults in sost casas. In thosa instances wheces the EB

mathodology is modifisd, a2 complets axplanation of tha actual
procadurs is presanted. For all tests, raw data ig included in

Appandix ¢.2.1.

A flow ohart 18 included in tha E5 (frams 4 "of 18), as follows:
All tsst davices ars to ba subject t5 an lnitial characterization
conplating of Calibration, Voltage Drop, Currant Lsakaga, and
Proocf. Davioes ara than divided inte groups par tha flow ahart and
subjact to the !ndicatsd tasts in the indicated ordsr. Tinally,
davicas ara mubiect ta & final characterization. Rowvavey, it
bacama nacsasary to daviate from this siact procsdurs as desoribed
bealcw. Wa ballave that this alternata procedure still mests- thae
intant af tha Ef.

During the £irst phaws of Inpulss {3.10) testing (12 wvirgin -
davicaw} it was discoversd that tha pressura-sanaing asessbl
ware lmproperly hullt, resulting in a reduction in lifs of tha
diaphragm. During investigation of tha root zause of dliaphrags
problems, it was learned that the final crinp station on the
avtonatic sasenbly squipnant sxpsrisnoss this problesm only on this
particular part: all other dsvices bullt on this agqui nt are not
subiwot to this. Witness ths good results optained with the Lighe
Tryok (FITA-9F924-AA] veramicn of this test {sas data 1ln Appendix
4.2.7), Imilt on tha automatic assewmbly equipment, as supporting
avidanos.

TI-NHTSA 0026854
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while snalysis and permanant corrective actions are ongolng, it van
almso lsarnad that tha sanual asssxbly sguipsant which parforms the
finsl crizgp produces pratsurs-sansing assenbliss which have
acceptable life. This equipsent was used 4090 during validatich of
Fa2vC-9P924-B8 {TI P/N 57PSL5=3) uhiech uses aexactly tha asame
prasaura sansing assapbly, as well as to produce tha rabullt
Ippules davices {157-1%5-81 thiru -104) and will oconeinue to be used
until such time as tha perpanant corractive actions ara in placa on
the automatic sgquipment and re-validation is complated.

To axpadita completion of the switch validation, 14 of the rebuilt
parts wara not subjsctad to the Fluid Resistunce test {3.3).
Rowever, this will not affect the results of tha Iapuima tast in
any way, since the various fluids de not coms into contaot with ths
diaphrage. Invoking sinmilarity with the Light Truek (PITA-3T934-
ML) varsion of this test vhich was run simultanscusly, all devices
undergoing Fluld PRasistanoe in this test sasily passsd thelr

subsaguant Impulss taat.

TE-NHTSA 002855
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3,3 CALIBRATION

3.1.1 Prooedurs: cCallibratlon is chaoked at rooa tsaparaturs
using amhient air as tha prassurs madium-. <Calibracien
satEings, as speczified on the part drawing, arme actuation
{alectrical contacts opaning) at 100 - 100 pmig, and
ralsans [contacts raclosing) at 40 psig ainimum. Tor the
purposs of stabillization, Actuatien valuss ars reocordsd
on the slxth coycle, after subjscting tha switoh to two
(1) prassura cyclas to §00 psig ninisum and back to zera,
followed b{nﬂ'lrll (3} eyclem to 1.1 timss actusntion
presgure ninioum and back to zaye. The change in
continuity (s mpasurgd wvhilsa copducking 780 +/= 50
millinmps at 132.0 +7/« 1.0 wvolts DC.

3.1.2 - Equipmant; Custom TI dasigned and built prassura
check station, using Heies Hodal CMSEI62 pressure gage
calibratad on a reguler quartarly scheduls. continuity

neasured on custom TI designad and built equipsant
neat the above slectrical paraneters.

3,1.3 Initisl Results: All 72 original devicas tssted wars
- found to ha within specifiontion.
3.1.4 Final Results: 42 surviving original davices ware found

to be within specification. & wers destroysd in Burst
{3.5), 24 wara sportad frow Impules (2,10, - 24
additional devices whioh underwent Iapulse but had ne
lpitial characterization wara alme found ta be within
apecification at the completion of testing.

TI-NHTSA 00205
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1,2 VOLTAGE DROP

4.2.1 Equipsent: Fluke MHodel 8020 Digital - Hultimeter,
calibratad gquarterly, used Iin conjunction with tha
continujity aguipment in 3.1.2.

3.2.2, Initinl resultas: Tha averages Voltaga drop was 4.5
pillivolts, and the standard deviation wam 1.9, A1l
valuss are significantly below the spscification of 200
millivalts maxisunm.

3.1.1 Pinal resulte; The average voltage drop was &.4
millivolts, and the standard deviation was 1.9,

i=-04=134 ¥



:i:ll

1-3-:-

Equipmant: Associated Ressarch HyPot test unit used as
powar sourcs for 5080 VAR, S0 HE test circuit. PFluke
Modal 00202 Digital Multimeter, calibrated guarterly,
uséd t6 asasura voltegs crop acrass & saries resistancs
of ohd magohm (+/- S%).

Initial resulta: Mesasuring tarminals to case-with switch
clossd) seasuring terninals to casa with switeh opan; amd
naAsuring hetuwasn tha tarminale: the saximum surrant
lsakage ochesrved was 1.3 B. All waluss ars
wignificantly halew the spaglfication of 100 microamps.

Pinal results: Same thres ReAsSUrsments par devics as
3.3.2. All current leakage values Wars dohdistent with
initinl rasults. All values are significantly below the
specification of 100 microamps.

TENHTSA 002958
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5.4 VFROOF

3.4.1

1.4.1

3.4.2

3.4.3

Procadure) calibration readings vers racorded only aftar.
Eﬂ-ﬂw-ttnﬂ. Tast pressura was 1000 pai par the part
awing.

Zquipmant’ Ensrpak pedal P-3192 hydraulic pand pump using
Enurpak hydraulic filuid as the prassurs oDedium,
Hydraulic fluld is removed from the davicas uming a
copbination of wvacuum and Teasidoe~free solvent
Sprayon(TH} Hi-Tech 02002 TF Elsctriozl Contact Claahar.
U3 Gauge #33714 teading to 3000 paig with 100 pei
incraments, rapolvabla t¢ 50 psl., salibrated quarterly.
Custon 7T desiqned and built safety sanclosura.

Initial Fasults: ¥Na svidence of flnid lasskage and mo
drop in tast pressurs was ochsarved on any daviaows.

Final Results) HNao avidenom of fluid leakage and no drop
in tast prassurs VAS clhaarvad an any davica.

$1-09-20 ' 11




1,5.1
3.8.3

1.5.1.

3.59.4,

Davicas tasted: 158-15-17 thru =421.

Frocadura) A pressurs of 7000 pmig was applied and haeld
far 30 saconds minimum. Pressure vas than increaasaed
slowly until failure. PFailure is typically signelled by
a4 mudden drep in teat pressurs of savearal hundred pai,
vhizh ocorrssponds with the firse point at which some
intarnal component reacheas irreversibla plastic
deforsation and causes an increass’ in internal wvolums.
The peak preassurs Atrained as this occurs is dafined am

the bursting point.

Bquipoant: same as 1.4.1., with the addition of
gauga readilg to 10,040 rlu with 100 psl incressnts,
rasolvables to 530 pel., calibrated quarterly.

Aamultss All six devices mad 30 seconds at 7000 paig
without evidence of f£1 lsakage or drop in teat
pressurs. Thea failura point dafined in 1.5.2 was
racarded, and a Waibull plot geanarated. Eea data sactlon
41,2.2. Using tha statistical lﬂﬂlm.llﬂl criceria fxoa
the IB (fxams 1 of Ll2), & ¥a 1l slopa {bata) of
1.5 and a pininum Charactaristic Lifa (thata) of 78680Q.7
Pl wam calculated at 90% confidenca, The 0.72
raiiability at 90% oonfildsnom is 7414 psi. 7Thum, tha
parts sxceed the burst specification of 7000 psig 414
EH l“ the FPord-specified confidancs and raliabllity
AVEaLE.

T-NHTSA 002680
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3.4 VINRATION
3.%.1 Davicas testsdt 196~15-i] thru =4A.

1,5.4 Equipuant: vikration table, Ling, npodal A5 with
Hewlacc=-Packard modal 3437 oontrols. Alr tank with 3%o
palg minimm pressurized Nitrogeh used to actuats devicas
with at lsast 1.1 times maxizmus actustion specificatian

* on part dreawing: 100 petg * 1.1 = 330 pai ainimm.

3,.6.3 fasulte: All six switchas mat the accaptancs ariteria in
tha ES (frame 5 of 14) sactien III. I. 3.).

1=-0%-30 ’ 13




3.7 VAQIRM

1.7-1 Davices teastedr 1%6-15-49, =50, ~52 thru -55,

J.7.2 Equipmeant Kinney wvacuua pump. Sansctac pressutsa
transducar range 0-23 pela calibrated quartarly, with
Fluka model 80208 Digital Multimstar readout, callbrated
JUAKtarly.

3.7.3 Rasulta: All mix devices wet the aocspeancs criteria in

tha EA {frama 10 of 187 section IXIXI. K. 1.}).

T-NHTSA 00263
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3.0 TENVENATURE CYCLE
J3.8.1 Cavicas tested: 156=15=-56 thru -&1.

1.8.12 lq;uipnlntl Thearnotron model 3-4 Mini-Max environmental
chanber capabls aof =33 C <¢o +200 €, hupidicy
unaontrollad. Custom TI designed and bullt oyecler,
utilizing Enarpak intsgratad hydraullie preasura source,
TIi1% Programpabla DLaglo Contrullsar, Noog sacvovalve and
controllar, Sinpson nignal gunarator, and opposing-piston
fluid isclators, to produse a3 hydraulic=fluid fleou—typs
primary with a braka-fluld dJdsad-end-~typse seccndary
tarpinated with a 24-station manifold eguipped with
intarnal haatars. Capabllity to 5§ Hz at 0-14%0 peig
oycle. Custom 77 designed and bulilt 24 ltl.tl.ﬂ:t Eu.ttun
Monikar Cireult which autematically stopa c{:.d
thea evant aof abnormal switch actiun, dat am
continnity change which does not track tha algnal from
the mignal generator. Therbocouple readouts calibrated

quarterly,
3.3.3 pults: All wix duvicas met ths acceptance critazia in
Bs {frame 11 of 18) sectien IIY, L. 2.). Data shast in

sactlion 4.2.4 shows aotual fluld and anbipnt tmplcutl.t:-l
attained at each cycls.

TI-NHTSA 002683
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1.7 FLOID RASIETANOR
3.9.1 Devicas tastad: 186=1%=01 thxu =35.

1.9.2 Bguipwent: Fluids aa called cut in EB table {fremas 12 of
18); approprista baakers and storage apparatus; vented
he

3.5.2 Results: The 16 devices wers divided ilnto groups am
follows for mubsequant tasting. Results of thama teats

ara raported balov.
3.9.1.1 Impulse {3.10), =01 thru =il

3.9.3.4 Terniml Stzength (31.11}, -13 thru -14.
1.%.3.2 Humidity (3.11), -15 thru =30,
:v!-!." ﬂllt m‘? :J‘-l]}p -'3'1 thl'.'l.‘l. -36.

TINHTSA 002684
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3.10 INPULAE
3.14.1 Davioas testad: 155-15-81 th@a =104,

1,10.2 Froosdura: 34 vivgin davicem wers run as sad to 13
virgine and 12 from Fluid Fasistance. This 18 discussed
in datail in seotion 3.0. Tha paranatars given in thas ES
(frama 7 of 18, sacclon IIY. B, 1.] ars followad
axpliajtly, -

3.10.3 Bguipoent: same a8 3.8.2 with tha addition of a 12-
station inductive load bank, par tha schesatia found in
th.llﬂ {frams 18 of 18] figqura 4.) used in the last 25K
qﬂ | |

3.10.4 Basulte/Discussion: Fra~charsctarization wmas not
parforoed. Aftar complatlon of the 300K Ccycles, all 24
Aaviosns passsd tha accaptance oritaria found in the ES
(frade 7 of 1B, maction IITI. E. 1).

'l'h.i.ltut ragardsd am ths ons of tha most

mf- tast il run at slavated tanpsracare (138

¢ !:I.u'.l.dh alavated pl.'lll‘llrl {1499 palg, 2 Kx), and total

alas lying brakes tinem r;‘r mile for 100,000

lem) uh axaesd md:l.tiun-l typloally found in actual
motor vahiolsas.

TI-NHTSA 002665
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3.11 TERNINAL PTRENUTH
3.11.1  Davicas teatedr 156-15-13 thru -24.

3.11.2 Equipment: Custon TI deslgned and built fixtures for
goging tarainal movemant after foroe application and for
application aof impact via a panduluM. This equipsant is
regularly used on the S7PS5/77P3 assanbly lines in tasting

o to TI Cuality Assurancs Spacifications.

3.11.3 Results: All tvalva davices passad tha acoaptanca

oritesria found in the B9 {frume 10 of 187 sectlon III. J.
-

7I-NHTSA 002668
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3.12 HUGMIDIEY
3.13.1 Devices tested: 156=15=-35 thru =30.
1.12.2 Eguiphnt: Husldity chambar RE nodal 55.

3.12.3 Results/Discussioni Please note that performing a full
csharactarization per the ES <onsists of ackuation,
ralsass, mnillivolt drop, current lsakage, and proof.
This hattery of taste when performed on six (6) devices
takes apbroipataly 2 hours to complate. Therefors
"Within 13 minutes...” called cut in the EX (frame § of
18, section III. G. 3. 4.) is an ncosptanca reguiresent
that is physically imposaibla to meat. Evary sffoxt la
nade to canplate final ocbharactarization within ths twe
hour peticd statsd above,

All siy davices passed tha acoapeance oriteria found in
the E3 (frama & of 18) sacktion III. G. 2.).

TI-NHTSA 002667
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31.13 EAL? SFRAX

1.131.1 Devices tested: 186-15=31 thru =-38.

3.13.2 Equipmanti
31,13.3 Resultm:

Harshav aalt spray chambar.
All aix devices passsd the acosptance aritaxris

found in tha EEZ (frama 8 of 18, esocbion IXI. H. 2.).

1=04=10
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ix 4.1

Ford Enginssring dSpecificati

{dalta) ES-FIVC-3F334-AM
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DIAPHRAM LIFE TEST L6Q~03-36 JAD 91101la

1 LYCLES 19
IDEVIVE # | ORIGIN i ACT / REL | FALLURE
(- I FT e F PR U P b L P L P 0 L e B b L L L p L BT T ] F
1160-03-011 MUDIFIED HEXFORTS. .D03™ RELLEF | b 561K I
1 iM0--03=-021 TO CHANGE KAFTQN CLAMP | | 10408 '
11R0-03-031 CHARACTERISTICS. HAND BUILT. i | 4y 2K i
Viou—03-G41 | | 263K i
1e0-03-051 SENSORS | i 42BK '
i i60-03-061 BUILD DATE: 910921 | 1 Y33K I
1 ) | 1 j
| oL0=03~07| CONTROL GROUF FOR 1 - 4, ' + 1197% I
11s0-03-08) ALL YTANDARD PARTS. | A L1 70K i
pel-0:-0% HAND BUILT. | ( 1093K i
1 1AU-L3=100t | | 612K I
lipU-U3-111 SENBORS | i 413K I
11RO-03-12] BUILD DATE: 910921 I | 526K I
i | i | 1
r1n0-03-43)] CONTROL LOT Fud 49 - &0, ) 137 / 64 ) 126BK I
 ibl=03-44] aLL STANDARD PARTS. HAND KIT FOk | 13B / &0 | 1514K I
1160-03-451 AMT URIMP. RAN 581K ON 159-03-66.| 133 / &5 | 784K i
| loU=-U3-46] | 130 / &3 | 1159K |
1160--03-4T71 SENSORS | 144 7 59 4 FIBK |
:160=-03=481 BUILD DATE: 910905 | 144 / &2 | 751K
1 I i . | |
1160-03-49] REDUCED CONVERTER TRAVEL. WASHER ! 123 / 4T | B79K |
i1b0-03--301 THICKNESS REDUCED BY .CDs&". | 119 / 482 | 1220K
1160Q-03-51| HAND KIT FOR AMI CRIMP. RAN 581K | 11% / 43 | 311K |
1160-03-521 ON 159=-D3-66 | 121 / 54 | 1 703K |
VIRD-U3-53| SENSORS i 133/ 471 1 751K i
1160-03-541 BUTILD DATE: 914905 | 117 7 48 | 1531k i
I I i | i
| 160-03-551 REDUCED CONVERTER TRAVEL. .005" | 1Il7 / 48 ) 98K 1
| lo0-U3=58b] STEP IN WASHER TO PRE-DEFLECT { 113 /7 44 ) 1307K i
i160-03--37 DISC. RAN 581K ON 159-03-66. | 122 / 47 1 H10K |
tled—U3-58 | 120 / 47 | 1 ZeBK I
t160-03-59] SENSORS i 129 / S22 1 751K I
I lou-03=80] BUILD DATE:1 910945 Po110 ¢ 51 B79K
¥ | | | i
I leU-03-31| PASS-CAR VALIDATION PARTS. I | S2EK |
 160-03-B2| 500K COMPLETED SUCUESSFULLY. [ | 1250K |
1if-03~-83] HAND-LINE CRIMPED [ | 198F. |
CTED-03 -84 I | 11308 |
| i6U-03-d%1 DEVICES [ t 145K |
' 140-03-36: BUILD DATE: 910913 | b KVAE) 4 I

]
§




MANUFACTURING ENQINEERING PRECISION CONTROLS

S&3TTTPS SENSOR ASSEMBLY AMS
ATTACHMENT TO PROCESS SPECIFICATION

OPER 726
LK 5509
STD 5509

UNTIL FURTHER NOTICE, THE FOLLOWING CHECK MUST BE PERFORMED WHENEVER THREE KAPTOMN
DEVICES ARE ASSEMBLED. THIS CHECK MUST BE PERFORMED AT SET-UP, AND EVERY ONE-HALF HOUR
THEREAFTER. PRODUCT MUST BE SEGREGATED BETWEEN EACH CHECK.

1. DISABLE THIRD KAPTON STATION FOR TWO MACHINE INDEXES. THIS WILL SIMULATE TWO
KAPTON MISFEEDS IN A ROW,

2. ALLOW THE AMI TO DETECT THE TWOQ MISSING THIRD MECES.

3. THE AMI MUST HALT THE PROCESS ON THE SECOND MISSING PIECE, AND INFORM THE
OPERATOR OF THE KAPTON FEED FAILURE.

4. IF THE AMI DETECTS THE MISSING KAPTON - PROCEED WITH PRODUCTION.
IF IT DOES NOT DETECT THE MISSING KAPTON - HALT THE PROCESS, NOTIFY YOUR SUPERVISOR
AND RAM, AND SCRAP OR SALVAGE THE LAST ONE-HALF HOUR'S PRODUCTION.

,ﬂ./v::m(,/&ﬂ,@_ .
924/ 51

429700 YELHN-IL




=NBG M= 153761 FReDANZ TOwPCQA HERT=)9/23/31 09119 AN
Ri=137 STw DIVeQ0S50 CC=00149 BYwDAE2 Aw0$/23/31 083119 AN

Hemorandum

Saptamber 23, 1951

"2: Dave Csarn EARN Stave OIlller 8BG1
Charlle Douglas Jos &chuck WELE
Elaine Rosw Gary Snyder CPPC

0C: Dick Gariapy NFPC Nike DeMattia PCOA

FM: Jim Natt PCRA

SF1 77P8 Ford Cruise Control Pressure Switch ISW

The In.llwinghinitiﬂ Sampla Narraot {ISW) numbars are

assignad to Ford L/T & P/C switohes for our submission:

Style Switah r.I. P.N. Ford P.N. IBN Numbai
Light Truck 77FSL3=3 FITASFI24=AA 112383
Fags Car . 77F8L2-1 rave-9r924-A8 112384
Regards,

Jim . ext. 1719 msgr FPCQA

TI-NHTSA 002878




=NEG Mf=

163252 FR=VAGS TO=PCOQA

SENT=R2/23/81 12:33 PN

12:33 BN

Rfel5§ STmC DIVmO050 CCw00134 BY=VAGS 09/23/91

TO: STEVE McOOOEY NDES DICK GARIEPY MFPC
DAVE PERIFOLI PCNE RUSTY STROBLE RCS2
RUSE JOHNSON STEL RAY SNITH MDES
CLAIRE BALTHASAR PSHT WAYNE CARLSON MDES
LOUISE SAVARD PS¥T STEVE RODKXY MDES
LOU CAMARA AMED TON BURKE HFPC
ELAINE ROSE PCOA GENE GRAIKO GRAT
JIN WATT PCQA ED SMITH PCQA
NARGA GARANITO NFPC B0A BASSILIER ELTL

oCr TED BREDIKIN NFPC JOX LAXARY JMLE
STEVE OFFILER SBO1 DAVE CZARN BARK
BD XADISEVSRIS NDBS NIXKE DEMATTIA PCQA
RAY TOURANGEAD RGT2 BILL SWEET FCNE
JOHN XOURTESBIS NDES
ANDRE CHARPENTIER MOES

FR: MATT SELLBRS MT82

57¢ EFFECTIVITY NEETIRG NINUTES

NEXT MEBRTING IS MONDAY 8723 AT 3:30PN IN BLDG. 20 FIRST FLOOR BREAK

AREA. PLEASE PLAN TC ATTEND.

IF YOU CANNOT MAKE IT PLEASE SERD

SOMEOKE TC REFRESENT YOU. WE NILL UPDATE THE FOLLONING PRIORITY

ACTIONS.

EQUIPNEINT RELATED ITEMS

STATIONARY ARD MOVARLE TERMINAL CUT-OFF

FROBLEMS. BEEF UP PILOT PINS, AND ADD SENSORS
IO ENSURE PINS INSERT FULLY 100% QF THE TINE.

SBTATIONS 4 & 10 TERNINAL PRESENCE SENSORS.
IMPROVIMENTE 0O CLM=OFF PILOT FPINE MAY FIX THE
PROALEM NITEH THESE PRESENCE SENSORS. IF NOT

STEVE WILL EVALUATE ALTERNATE METHODS.
CALIBRATOR FORN TOOL GRONETRY.

20 DEGREE.

NO=CONTALT SENSOR. SHNORY TERN FIX TO AX

15 DBGREE ARGLE TO

IMPLEMENTED IS SENEOR ON AMI. NECHANIZATION 10
IMPLEMENT SHIFT RNGISTER SYSTEN TOD CUT-OPF AND
DOUBLE INDEX ON AMI TO REDUCE YIELD LOSE.

TERNINAL STAKER BACKUP TUXLS. UPFER ANVIL
BACK-UPS ARE CONFPLETE. MATERIAIL ORDERED FOR
BOTTON TOOL TO ARRIVE NEXT WEEXK. RUSS WILL

THEN FAB BACK-UP BOTTONS LESS THE CHANNEL SLOTS.

OOT OF NEST FROBE NEEDS TC BE FROGRAMNED TO EKEEFP
ERROR EFFECTIVE UNTIL OPERATOR PHYBICALLY CLEARS
O0T OF KEST CONDITION.

NORK QUT PHANTOM DATA DUGS IN REPORT GENERATION.
SER NATT T REVIEW DATA OQOLLECTIONS.

OVEREEAD MONITORS FOR B.A.M. AND F.A.M. B.AN. IS

STEVE M.

STEVE N.

COMPLETE

STEVE R,

TI-NHTSA 002679



COMPLETE. NEED MONITOR ORDERED FOR F.A.N.
SOBNIT SPARE FARTS ORDERS 7O DICK G. FOR APPROVAL

MEXY WITH K.F.BASSLER TO REVIEN NINDOW GEOMETRY,
NODBL SEOF WORK T BVALUATE AUTERNATE WINDOW
GIOMETRIES, NBED COMP DATE.

IZFFECTIVITY RUNS. 3ET UP SCHEDULE TO COMPLETE

3 RUN SERIES AFTER EQUIFNENT TRARSFER 1Q BLDG. 12.
NECHANIRATION NEEXDS T NAXE PLANS ROR EQUTPNENT
SUPPORT DURING RONS.

E.A. BQUIPNENT BERROR CODE DISPLAY ON B.A.N. SOFIWARE/
HARDNARE ACCOMMODATIONS.

E.A. MACEINE (S.N. SPIEIALJ

SPRING SKEWING. TWO SIDE PINS AFTER CONTACT INSERTER
ARE SUSFECT. REEDS CORRECTION.

BRING BPRING ARGLE TO 98 +/-4 DBGREXS,

ELIMINATE SCORING OF BECT SPRING.
ORDER SPARE DRIVERS/JAWS TO SUFPORT EFFBCTIVITY RUNS

TRACK-JAN INFROVENENTS TO ELININATE RIVET FEED
PROBLENS

ATUTOMATE ON-OFF CYCLE OF E.A. MACHINE. NEXED BYSTEN
DEVELOPRD AND IMP 'ED ASAP. STEVE 1O REVIEW
NITH MIRE GIOIA AND BOH BASSILIER.

ERROR CODE DISPLAY ON B.A.M. MACHINE SCREEN.
OONFLETE BY 9/186.

INSTALL TOWNSEND DRIVERSE. INPROVENENT T RIVET
HEAD EDGE CONDITION.,

Lo To

RING BOWL LINEBEAR TRACK VIBRATOR WILL BE SHIPPED TO
HENDRICKS FOR REPAIR WHEN EQUIDNENT IS BROEKEN DONN
FOR TRANSFER. NEBD TO OBTAIN RAPID TURN-AROUND
COMMITMENT FROM HEWDRICKS TO ENSURE NO DONF TINE.

SEAL LOADER UPGRADRS. NEERD TO ESTABLISH A PLAN
FOR IMPROVEMENT .

JAN RE=DESIGN OF UNLOAD STATIONS NECESSARY. LACK

OF HFOLDING POWER IS5 THE PROALEM. LOU/RUSSE ARF WORKING
ON A JAW RE-DESIGN. STATION # 17 HAS BEEFN DETBRMINED
7O BR THE HEIGHEST BTATION AND IE TO BR USED FOR

PICKX AND PLACE JAN HEIGHT.

F.A.N. SOFIWARE STILL NOT CONPLETE. LOU T FINISH
BY 9/17. ALSO, A PRINTER NEEDS TO DE SET-UP.

DEVICE/PART RELATED ITEMS

REPORT ON STATUS OF TEST ANOMALTES. REPORT INIE FRIDAY

STEVE M.
BOB B.

NATT /
STEVE Q.

STEVE R.

STEVE M.
STEVE N.

STEVE N.

STEVE M.

STEVE M,

COMPLETE

STEVE M.

STEVE M.

RUSS/LOU

TI-NHTSA 002680




CN DESIGN TESTER CYCLING. POSSIBLE CALL IN EXFERTS
TO EVALUATE SPRING-TERMINAL DYNAMICS. STEVE O,

COCRDIRATE ALL MANUFACTORING RELATED ITEMS. CPERATOR
FOR PRESSURE TESTER, MATERIAL KITING, MATERIAL
MOVENERTS, PACKING, ETC. . . . DICKE &,

SUE, FROM 57P8, WILL BE OUR DEDICATED PILOT
MAXEZR NEXT NEEK. TOM BURKE WILL OOORDINATE

SUE'S TIME TO COMPLETE PILOTS TIMELY. TOM
CODE ALUMINUM CRIMP RINGS AS REGUIRED. SUE/
_ DAVE

@.C. AUDIT REQUIREMENTS TO ALLON FINAL PACKING.
JIN SAY'S ED SNITHE WILL CORR. NEEXD TO TEST EACKN LOT

FOR DISC CRACKING, JIM/BLAINE
MODIFICATIONS TO FORCE GAGE TCQ TEST BENT ARME DAVE
CUSTONIZE SURPLDS TEST STATION TO ALLON OFF-LINE

BAGE GAGING DAVE

NOGIFICATIONS TC Q.C. PRESSURE TESTER. JIM WATT
WORKING WITHE BOPB ROBICHAUD.

ENSURE ALL REQUIRED PREPARATIONE ARE NADE TO ALLOW

PACILITIES TO TRANSPFER EQUIFPNENT BEGINNING 9/30 STEVE M.
BQUIFPNENT TRANSFER TO BEGIN 9/30/91 GENE GRAIKG
REGARDS . . . MATT

X142

TI-NHTSA 002631




=NE2G M= 1053402 YR=NHLE TO=PCQA SENTe(3/24/91 02:01 FM
Rf=007 ST=C DIV=Q058 CCagQ777 BY=NHLE AT=09/24/91 02:01 FE

September 23, 1991
, st
g =

rcer chariie Douglsas
Dave Czarn
Stave Major

Fm: Joe Sahuck
8]: Ford oopg ISIR

Nark Soholler, SQA Engineer, gave me the following direction as it relates to
the above;

PASSCAR

Bruce Pease needs to write an alert on the 77P§ with oanual Iine/34
virgin impulsa tested parts. I'll then hand carry this to Mark. He
wiil input a #0 day extenslon.

Wa nead to ISIR tha ?7PS (automated crizp/impuise tested) within 30
days.

The iaverted deita nesds to be part of the produclt stamped part number.

Did Bruce or TI completa a written digrificant characteristic sign off
sheet?

Product and process FMEA's along with control plans are dus now!

LIGHT TRUCK

Why {an't Lt Teuck using the new large United Techhnologies connector va
the 2.p.C. (poor salt spray performer) connector.

Ir Ford Lt Truck ataye with tha EPC connector, John Felkey or Ren Froats
{Body Elec) neads to lssue an aleri or spec changs.

If they go to Utag, Nark wants a full re-JSIR completed. I don't agrea.

Objactively, with dat;u, why did the E.P.C. connector fall salt spray ve.
Utag sonnector.

Na will have to nurse this one through.

Ragards,
Joe (WEL3) 313=553=1557

TI-NHTBA 002882




