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BILL SWEET WSSO0
STAN HOMDL SH2
Al. AMDRE Anl
DICKE GARIEPY MFFLC
FROM AGMNEE CARDODZIO ALC
SUEJ DWFONT PRICE [MNCREASE - P/N 27225-1 AND -2

I HARVE BEEN EBUCCESSFULL IN DELAYING DUPOMTE REQUESTED FRI1ICE INCREABE
THROUOH MARCH 31, 19%%2Z. AT THAT TIME, DUFONT EXFELTS TO RECEIVE A 4.45%
PRICE INCREADE THAT QUR PURCHASINQ ORQUF HAS3 DELAYED FDR THE FAST 16
MONTHES., THIS FRICE INCREASE WILL TOTAL APPROX #$10k ANNUALLY.

BOTH ED MCKENZIE, SALES ENDIMEER OF DUPONT, AND I HAVE AGREED TO SET UF A
TEAM IN FARLY JANUORY WITH OUR TECHMICAL PEOFLE TO REVIEW THIS MATERIAL,
(STaN HOMAL AND AL AMCRE) TO BRAINSTORM DUR MATERIAL SPECIFICATICONG

FOR PUSSIBLE CHANGEE TO HELF HOLD OR REDUCE PRICING. THIS IS A NON-STANDARD,
LOW vOLUME =-LAYER LAMINATE OF TEFLON AND EAPTON SPECIALIZIED TO OUR

REUQUIRMENTS.

THE PURFPDSE OF THIS MESSARE I8 TO ANNOUNCE THE PRICE HOLLD AND TO GIVE
THE TEAM THE ADYAMCE NOTICE ON THE NEED TO DEVELDPMENT THIMKIMG TOWARDS
FOSSIBLE CHANGEE TO COST REDUCE THIS MATERIAL.

REOARDS, AGNES ADG

TI-NHTSA 004041
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SAMPLE QRQER
ORDER NQ: CD91-5B
REQUEST OATE: 12/17/91
CREDIT ACCOUNT: 5902
COST CEMTER: 1D1
i PRODUCT CODE: &6 f§
CUSTOMKER: FORD MOTOR COMPAMY
CUSTOHER P.C. NO1  47-%-U640QL

T! PART NO: 77PELE-1
CUSTOMER PART MGQr F2VC 9F924 ax A8
QUANTITY : 25

PRICE: 210.00 EACH

DELIVERY PROMISED: 01/03/91

'y

FFL, rma !
SPECTAL INSTRUCTIONS:  THEE ARE STAuARD #lsbveliens THE Smag
. {/-.ff‘/ f‘/f*,’f
BILL TO: SHIP TOs
FORD MOTOR CONPANY FORD MOTOR COMPANY
P.0. BOX 1704 1800 BAILEY STREET
DEARBORN. M1 48121 DEAREORN, M! 48124

ATT'N: RILCK GALLI

*¥  PRODUCTION SAWPLES
ENGINEERING DEVELORMENT SAMFLES
CC: ENGINEERING: STEVE OFF1LER

PRODUCT ION CONTROL: wAL*LORIE EGGERT

SALES ENGINEER: STEVE MAJOR

TI-NHTSA 004042




3 . 9 ij
TEXAS INSTRUMENTS INCORPORATED
QAS 208
FORD MOTOR COMDANY
Il F/H CUSTOMER PN CUSTOMER
77PBL2-1 FavVC~9P924-AB Pord
77P8L2-2 Ford
77PBL2~3 FITA=9FO24=AA
TTPSLI~1 P2AC-57924~AA Ford
T7PELS-2 FIDC=-9F92d-AA Ford
T7P813-2 FSBA-0F974-AA
77P8LI~3 F3TA~5F524~BA
77P8Le=1 S40A-5FI24=AN Australia
77PSLE~-1 94JA=9F924-AB Australia
BEFAR-MCNTE [FHERAREN QUALITY ASSURAMCE QN5 WD REVY! S| ONS
e SPECIFICATIONS 204 f  DATE
!. h-' RATE 1BEYEP ‘ ‘—11-‘1
o o # Texas INSTRUMENTS | 12-17-:1
. Watt
| n |9-21-92
I - ATTLERQRD, WaRELAC = JBET™E OF 103 - 1 er L3

SIBIECT

Tiac 71, WP, QAS 208 - FORD MOTOE COMPANT

TI-MHTSA 004043




1.0 SCOPE

Thie =zpscificatiocn astablishas the inspaction criteria,
vatheds, standards and reaction plans for tha inspaction
of the 77P8 pressure switch. It ls the intent of thims
docunsnt to mast or excsed requirements set forth by
cuntomer purchase orders and enginesring standards,

2.0 DEFINITIONG
2.1 This speciticetion is applicable to all production units.

2.2 Unlass otherwise noted all sampling plans allow zaro
dafects (rajsct on ona dafect).

2.3 Every affort shall ba mada to anpley statistical methods
(X & R Chart, precontrol, atc.) to assurs ongoing process
contral aftar capabllity has bastt demonatrated.

2.4 A route card shall acconpany each sublot of material,
after it obtains identity.
2.5 A lot is defined as that quantity of devices which 1ls

hcacganous. A let shall not excesd 8 hours of produc-
tion or 4000 davicas. IF ona day’'s produation oxcesds
4000 devioes sub=lpt numbers may ba usad. A sub-lat of
the same shift’s production will be noted with a lattar
and will not excesd 4000 davices.

2.6 Unless otharwisa spacified, all tests will ba conducted
at roon amblent conditiconas.

2.7 Final inspection will be acconplishsd in accordance with
asction 1.0 of this QAS. A Rejact Notics (form nuobher
5341) shall be initiated and the applicable reaction plan
will be initiated.

2.8 Epnnial Inapactions and Requiranants will ba mlilhld
in aoccordance with ssction 4.0 of this QAS.

2.9 Relinbility tamting will ba acocmplished per mection 5,0
of this QAB,

# The route card ashall indicata the 1link nunbar,
dascription, data, operator numbar and inspection status.
{Whera applicabla)

DISC #1, WP, QAS 208 - FORD HOTOR DOMPANY
TI-NHTSA 004045




3.0 FLNAL INSPECIION TEST

The following inapactions will be accomplished on con-
plated devices. When a discrespancy is ancountared,
Quality Engineering will be notified by a Reject Notice
{(form 5341). Tear down analysis or other means will ba
anployed to ascertain the cause of tha diacrepancy and to
define what corrective actions will be initlated.

1.1 Post Iressurs Tester Inspsction

Fiva (5] devioss par box asalacted at random, will ba
visually checked for:

- Cods -~ Lagibility and corrsctness of coda.

= Crimp ring and haxport = free of dents; nicks,
scratchas, surface contamination and other
defornities.

- Sensors to he fres of metallic flakes and slivers.

- Chack hasa for cracks, bent or deformed termwinals
amnd larga surface dents.

’*— Record results on "Inapscticn Log Sheat®-
= Tarminal location with connectors or go no go gaga
- Polarity key - corrsotness of loocation

Check thresads

3.2 Packing
Check all shipping 1labals for ourrent Engineering
Revieicn number and sneure corrsckt customer part number
is on labe) and deavies. Ensurae lahels on hox ars in
corract position and legible. Auditing fragquaney of
packed davioas to ba set by Quality Enginsar.

id.0

The fﬂlln#ini chart is to ba usad as & guida for spacial
tasting of pileots pricr to build. Results will be used
am tha final inspection for thess attributas.

Hote: Those speclfic tests which r ire a hydraulic
snal to the hexport must have an 0-ring flitted to the

haxport, =.q., impulss testing, proof/burat testing.

PISC F1, WP, QAS 208 - FORD MOTOR COMPANY
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d.0 (Cont’d)
5 Davices 4 Devigeg
| Calibration ,..“\L" Ccalibration 51
\ 4.1.1 4.1.1
Impulaa Dim:nninnnl -
4.1.3 4 1.6 Y
cumnthnlug- ot
d.1. 2
S et
Proof | . =
d.1.
Ir
Calibration &y !
4.1.1
calibration Tatm Strength .,f e
7 4.1.1 _- 3) Push-cut et
£.r.7 !
ot .
.U:F / Current Leakage ?— Calibration [ . "
N /1 4.3 de1.1 -
. - ad
S Proof i " Currant Leakage -//1':'1'*"“
il d.1.4 A 4.1.2
- ey Froot
-er ) - H'.‘ ‘-1..*.
_— Hlll.'lt-

5 4.1.5%
Serap é ECrap
¢.1.1 Salikration/Yoltage Drop (Automatlic)

“ Nine (9} devioss frow aach disc lot will be 100% tested
a't" 4 for actuation, releass, and voltaga drvop using TI auto-

. tic tesat i
QL,L"‘” matic test aguipmen

¢ All tasts will ba accomplished after the third cycle with
the switech conducting 700-800 nA at 12.0 - 14.0 VDC,

Tha actuation and relesse pressura will mset the customar
raquirapants as indicatad on anvealops drawing.

The rate of pressura change {ramp=-up, ramp down) will be
50 PBIfaac.

The voltage drop across tha contact area ie automatically
chackad by thae test aguipmant.

DISC #1, WP, QAS 208 - FORD MOTCR COMPANY TI-NHTSA 004047
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4.1.1 (contimad)
The voltage drop will not exceed 200 MV with a 700 to 80D
mh currant flow through the awitch.

bevices which falil must be segregated from acceptabla
unita and appropriastely ldentified by category.

Raesultas of the calibration and voltage drop test shall be
maintained by inspection for 2 years. ./

Ngtay Tha automatic pramsura taster provides screen
indications for actuation, ralease, diffearsntial plus
valtage drop so discrepancies can be catagorizsd.

4.1.2 Current Leaakags

Four (4) davices par sample of nines (9] will ha measured
far currant leakage. The ourrent leakage is to be
seagured with 500 wvolts, 60 HX alternating ourrant
appliad. The current lsakags 1is to be checked as
follows:

- Batwesn the switch lsads with ocontacts open

-~ Betwvean the lead and switch housing with contacts
eloasd

~ Batwesn ailther lead and awitch houaing with contacts
open

For lot acceptance the measiured laakage current shall not
axceed 0.1 millianpersa. Eacord rasults on inapaction
charaoteristic data sheat. :

4.1.3 iopulge Test

The pressure »adiunm used shall be currently released with
power stssring fluid squivalent or braks fluld. Tha
awitches will ba cycled am per the tabla in section
5- 215-'-

Hatat Upon complation of impulsa tasting the switches
are to bs teated per Para. 4.1.1, 4.1.2, 4.1.4, 4.1.5.
Record results on inapection characteristio dats shest.

Erqof Test
., The test is to be conducted using power ataaring fluid or
;’i « _ wguivalant as pressure medium. Teet pressure is to ba
W ~F /' isolated from pressurs source ard held for not less than
" U"-' ll,r 30 saconds. For lot acceptancs, the switchas shall not

S A show any evidence of oil leakage, saspage oY drop in
i I J"'a\u prassure graatar than 62.0 psig. Becord results on
£ inepection log. L2~1 (P/C) 3000 paig; LI-3 (L/T) 4000

*HJ p.iq- .-?
Note: The test samples must be scrapped aftar taating. -

DISC #1, WP, QAS 200 = FOQRD MOTDR COMPANY
2 TI-NHTSA 004048




4.2 Inspacticn of Salvaged/Reyorked Material

All salvage material will be inspected prior to use. Ten
pearcent {(10%) of the salvaga parts or suhapsenblies will
be jinspectad to detarnine that they conform to print
apacification or sngineering standard. A defect requires
notification of tha supervisor or group lsader by a
reajeaction notice (Form #5341) and a resanmpla after
corrective action. .

4,3 Eecord Retention

Routa cards, control charts, inspsction charactaristics,
data shests, tast forms, laboratory test results, gage
repeatability studias, and anginasring specification cestc
methods must ba retained through tha currant model yaar
and for one year thereaftar, All racords will be avail-
able for review by customers and copies of ipdividual
racords will be furnishsd upon reguest.

5.0 RELIABILITY

Relisbility testing will be accomplished per the follow-
ing schadula:

Sampls
$.1 Iyps Tast Slie Fraquency Min. Red.
Humidity 5 2 /¥ Po0=,72
Salt Spray [ 2j¥y POO=, 72
vibhration s 2 /ir PI0=, 72
t Yacuum -] a/¥r PY0=, T2
# Temparature Cycls & 2/¥r POOw,. 72

Hote: Additional relisbility tasting may ba accompliahad
to sasurs product conformanca,

% Tha vacuum test will ba conducted by Design Enginesring
perscnnel, The tenp cycle test will bes conducted by QC
using Design Engineering equipment.

5.2 Tast Procsduras!
5.2.1 Humidity
£.2.1.1 Mount the switch in the test port in a humidity chanbar.

Currantly released mating alectrical connector wuat be
installed befora start of tast.

DISC #1, WP, QAB 208 - PORD MOTOR COMPANY
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4.1.3 Burst Test

The hurst preaasure madium shall be pover steering fluid
or equivalent. The switch ia to ba pressurized to 7000
peig and held for 30 asaonds pinimm. For acceptancs all
switches will not show evidenca of oil laskage or fespage
from the switch or threads. Racord data on inapaction
charactsristics data asheets. .

Note: Sapplas used for this test must be scrapped after
tenting is completed.

4.1.6 Dizmepsional Checks

Four (4) devices from sach disc lot, pllot will ba
chacked for dimensions as followsi

N/Jiﬁn,ﬁf" £
. st GIGE
L rEaS My COripe iV 0
Crizp Ring Dia. 1.280™ Nax
Hax .5%53 - 572 ;:l
, 1 -

Thread (torgus wranch go-no go) 378 - 24 - -2 A

4.5 in.-pow'ﬂ: nAX

connector and dimensiohs (per print)
Tarminal looation and dimensjions (go gagem)
Note: Record results on inspection log

4.1.7 Tarainal Biranath

The soame four devicesm used in 4.1.4 will ba measured for
tarminal strangth.

The awitch shall ba meuntad in a apacial fores teat gage.

A pendulum shall apply a 10.0 1b (.41% 1lb at 1.0 ft)
ixpact force to the switch housing at the connector end,
perpendicular to the center line axis of the switch.

BPush Qut Test

The same four (4) devices used in 4.1.7 will ba tastad
for push out force. The switchas will ba mounted in teat
stamd with a force gaga.

For aoceptancm, tha tarminals will withatand a 20,0 lk
axlal push forca,

Upon conpletion of tha teat, the switchas shall ba tasted
for calibraticn, currant leakagae, and proof test.

For lot acceptance all awitchez shall pot hava any
tarninal or housing fracture, and must pass test defined
above. Record reaults on inspection leq.

DISC #l, WP, QAS 208 ~ PFORD MOTOR COMPANY TENHTSA 004080
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5.2.1.2

5.2.1.3

5.2.1.4

5.2.2

5.2.2.1

5.2.2.2

5.2.2.3

5.2.2.4

B.2.3

5.2.3.1

5.2.3.2

5.2.3.3

DISC #1, WP, QAS 208 = FORD MOTCOR COMPANY

Sukiect the switch to ten {10} continuous humidity cycleas

as follows:

= Ralge temperature to 6% + 10/=29C cover 2.5 hours; at
g - 98% relative humidity.

= Hold 3 house at &% + 10/-29C at 90-38% relative
humidity.

= Lower temperature to 28 + 10/-29C over 2.5 hours; at
BC=98% relative huxidity.

Acceptance Reguirenants

Within 15 ninutes after cowplation of the tenth humidity
cycla, chack the switch to 4.1.1, 4.1.2 and 4.1.4.

Nonconformance ie definad as any switch not meeting the
criteria in section 4, Para. 4.1.1, 4.1.2, and 4.1.4.

§alt Spray

Mount tha awltch horizontal in the test port in a salt
epray chamber. Tha currently relaased mating electrical
connector and wiring must be ilnatalled prior to start of
tent.

Expoge the switch assambly to 72 hours of salt spray per
AETH B-117.

Aftar axposure, chack the switch to 4.1.1, 4.1.2, and
4.1.4 using the procsdurs eataklished in eaach section.

Nonconformanca ia defined as any switoh not meeting the
criteria in 4.1.1, 4.1.2, and 4.1.4. Samples used for
thizs test nust ba destroyed after all testing is

complated,

vikxation

Mount the wswiltch 1in tha teat port end atiach the
currently relsassd nating electrical connector bators the
start of test.

Switches area to ha vibratad in all 3 plansa with
plectrical contimuity being monitored during the entire
tant. ¥Yibration tests are to ba conducted at roonm
tamparature using brake fluid, anbient air, or egquivalant
ags the pressure medium.

Intarnal pressure shall be maintained at zero ¥Pa G when
the zwitch ia in the closed pomition and 1.1 times max
actuation pressure shown on print when tha switch is in
tha apan position.

TINHTSA 004051
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ADDEMDUM TO:

AEFOQRT OF ISR TISTING
FORD FASSENGER CAR
ELECTRONIC SPEED CONTROL
DEACTIVATION PRESSURE SWITCE
E5/9174%-A

TEXAS INSTRUMENTS INCORPORATED
CONTROL PRODUCTS DIVISION
PRECISION CONTRCLE DEPARTHMENT
34 FCREST STREET
ATTLEBCRO, MA Q2703

‘ TREST LOT NO- TEST et
TESTED uY
AEPREVED I‘r‘% Texas mATERIALY dconTRoLs [pee.
BATE L E T leUMEN'TE @ ATT I.,ll::::‘:l W G FAGQE .
FONM k332
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1.0 GENERAL

1.1 Cuatomer: Ford Motor Company, Pagsenger Car Brake Systems
Engineering

1.2 T Fart Wumbar: 17ESL2~-1
1.3 Customer Fart Numbegr: FIVC=9F024-RAB

1.4 Specificationa; Ford Engineezing Specification aumber
idalta) ES-FEVC-OFS24-3A

1.5 pate 2f Completion : 911218
1.8 Quantity of Unita Tested: 44

1.7 Disposition qf Testad Dalta:

1.7.1 All devicesz are ratained under guarentinae.
1.6 TI teat number: 172=15-24
173-15-24

1.9 ™I Prgsauvs Swiktch tedt zeport numbar: PS/31/45-A

TEST LOT NO. TEST gEvicE
TEETED &Y

ARERESYED BY m Q‘ H!fl!ll;:&:ﬂh'rﬂﬂu Do,

BRTE oz INSTRUMENTS ATTLINGRG, MA mm [RagE
FQAM §Japn

TI-NHTSA 004058




2.0 CERJECTIVE

ﬂ The criginal battery of tests reported in TI te’t report number

P5/91/49 dated 910920 was performed to damonstrate tha ability of
TI B/N 77PSLi-1l to conform to customar apecifications given in
{delta) ES-FIVC-SF924-AA, in fulfillment of the requirements of the
Initlal Sample Report. During thefs original tasts, problema were
noted with dispbragm life durlpy the Impulse test, It was
discoversd that these problems were related to the automatic
pPrassuzre szansor agsembly crimper, and furchermors that davices
aggsemblad on the manually-lgaded crimper had ne difficulty with
diaphragm life. In the interest of maeting strict ISR deadlinas,
the Impulaw portion of the test was succesdfully e—run using
davices assamblad on tha manually-loaded crimper. However, thasa
devices did net undergs the Fluld Rasistanca test dua to time
conatraints. A 350-day Mlert, # AlO166193, waa lzsued on 911002
{awe Appendix 4.1). During thla 30~-day peried, effcrts to
undearstand and gorrect the discrepancles of the autcmatic squipment
have been madq. The objective of this addandum is to report on the
succeasaful completicn of the tasts (Flulid Resistance and Impulsae)
which wers compremisad in the original ISR, using devices built
both on the avtomatic equipment and the menuvally-loaded aguipment.
_ Crimp dies from the manually=-loaded squipment were transferzed to
: ’ the automatic sgquipment in order to produce the successfiul test
daviceaa. Tha permanent correctiva action will be to produca exack
duplicates of these crimp diea for the automakizs lize.

ij LAT NO. T DEvICK
TERTHD NY
ARmOyEn BY TEHAE unﬂm.-a_: nluﬂ-nhl‘l'!uu —~y
CATE T INSTRUMENTS '% ATTLENGHD, N4 0700 | Pada ]
"OMma R

TI-NHTSA 004059



3.0 TEST FROCEDURES AMD RESULTS

~ All switches were tested to Ford Engineering Specification (delta)

ES~F2VC~9F924-RAA, - sectiens III. M. {(Fluid Resistance} and E.
{Impulse), with initial and #inal characterizations Conaiating of
ITI. A. {(Calibratlen), B. (Voltags Drop), C. (Current Leaakaga), and
D. (PFroof). Raw data ie included in Appendix 4.2 apd 4,3

’ TRNT LOT NE, TRST SEVICE
THTED 1Y
AEEwoyED 1Y TEXAE HATIHIA;: :llu:'mnuu Do,
RATE Pa12.15 INSTRUMENTS % ATTLYNORT, Ma 01702 [magE !
Foampd B2EY
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q 3.1.1

31.1.2

3.1.3

3.1.4

3.1 CALIBRATION

Procedure: Calibration is chacksd at room tempercatura
uzing ambient air 3g Che pressure medium. Calibration
sgttinga, as specified on the part drawing, are actuation
{electrical contacts cpening! at 90 - 160 psig, and
releasw (contacts reclosing) at 20 psig minimum. For the
purposa of stabilization, actuation valuas are recordsed
en the sixth cycle, aftar subjecting the switch to two
(2] pressura cycles to 200 pslg minimum and back to zero,
followed by three (3) cyclms te 1.1 timas actuation
pPreassures mninimum and back to =zago. The changa in
continuity is measured while conducting 750 +/- 50
milliamps at 13.0 +/- 1.0 wvelks DC.

Equipment : Cugtem TI designad and kuilt presaurs
check station, uysing Heise Model CMH9€3ES preasura gage
callbrated cn 5 regular quarsterly schedula. Continuity
¢hange measured on custom TI degigned and built egquipment
meeting the above slectrical parsnetars,

Initial Rasults: All 48 davices tmsted were found -o be
within apecificarion,

Final Rasultas: All 48 cdavices tested wara found te be
within spacification,

TET L&T NE.

TEETED Y

AFTROVYED BY

MATIRIALE & CONTROLS

1

TEXAS n
oATR Tt t3 4 INSTRUMENTS Q ATTLESORG, WA @709 (AR

"

FORy 4398
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3.2 VOLTAGE DRGCP

’ 3.2.1 Equipment:  Fluke Modal B8020B Digital Multimetar,
calibrated quarterly, used in conjuncticn with the
contlinulty equipmant in 3.1.2.

d.2.2, Initial rasulty: The Aaverage wvoltage dJdrop was 4.5
millivolta, and the standard deviaticon was 1.5. All

values ara gignificantly kelow the specification of 200
millivolts maximum.

3.2.3 Final results: The average voltage drop was 14,3
millivolts, and the standard deviaties was 22.7. &All
valuas are aignificantly below the specification of 200
millivoles maxizum.

l" TEST LOT HQ TEST ouVICE
TETED BY
ARPRDVED BY T Il.l'l"lﬂl.lll..: Iuﬂﬂhﬂ'!ﬂl._l Doc,
AT gy INSTROMENTS WP srrieadntiie sems[orai
FOAM 3308
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3.3 CURRENT LEANAGE

3.3.1 Equipment: Asscciated Rassarch HyPot test unit used as
pawar source for 500 VAC, 60 Ez test circuit. Fluka
Modal 80208 Digital Multimetar, calibrated guarterly,
used £o measure voltage Crop acsoas a series rasistance
ef cna megoho (+/- 5%).

3.3.2 Initial results:; Measuring terminals co case with switch
cleged; measuring tegminals to ¢ase with switch opan; and
neasuring batwsen the terminals: the maximum current
leakage cbhasrved less than 2 microamps., All valugs are
gigonificantly below the gpacificatien of 100 microamps.

3.3.3. Fipal results: Same thres measursngnta per device as
' 3.3.2. All current leakage valums were consistent with
initial reaults. The maximum observed was 2.7 microamps.
All wvalues arm aignificantly below the spacificatien of

100 microamps.

TEST LOT NO. TEST DEVICE
TerTes BY

AnPEwrrdl BY TE'm Hﬁ'rl.ﬂlﬂﬂ: EPENT'HﬂLI- B,

DATE B=12.19 INSTRUMENTS Q ATTLEBORG, M 83703 PAGE N

rFann 5359
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3.4 PROOT

3.4.1 Frocedure: Calibration readings=s wers recorded only after
Froof taesting. Test pressure was 3000 psi per tha part
grawing.

3.4.1 Equipment: Engrpak model P-392 hydraulic hand pump using

Enerpak hydraulis fluld as the prassura medium,
Bydzraulic fluld is removed £rom tha deviass using a
combination of wvacuum aad reaidus-fras  aclvent
Sprayon(TM) Hi=Tach 02002 TF Eleactrical Coatact Cleaner.
US Gauge 33714 reading te 5000 psig with 100 psi
incrementa, rasolvablae to 50 pai., salibrated guarcerly.
Cuatom TI designed and built aafety enclciure.

3.4.2 Initial Regultg: No esvidence of fluid leskage and no
drop in test pressure waa observad on any davica.

3.4.3 Fioal Rasults: Ho evidance of fluid leakage and no deap
in teat presaurs waa cobserved oo any device.

TEIT LT NS, TEST DEVICK
TESTED Y

ARENOVED WY TEK#AE mnnm;: u.t.ﬁm TRaua |poe,

QATE pioisnoas INSTRUMENTS $ ATTLRBOMO, MA 01703 [maan N

FO s pIRE

TI-NHTSA 004064



3.5 TLUID RESISTANCER

4 3,51 Devicas tested: 172=-15~01 thru =12
. © 173-15-01 thru -12.

1,5,2 EZguipmaent: PFlpids as called out in ES table (frame 12
of 18); appropriate beakers and storage apparatus: vented
hood.

1,5.: Reaulta: Tha 24 devicaes wers subjact to the Impulse test

Y

following cempletion of Fluld Resiatance.

TEET LAT MO, TEST BEvicE
TRTED Ay

ARERCAED WY TEXAS MATHRIALY S CONTROLE [goe
XS INSTRUMENTS B srmuanimams arm  {7acs -
ragk IRE




2.6.1

3.6.3

3.€.14

J.6 IMRULSE

Devices tested: 172~15=01 thru —-24
173-15=01 £hru -24.

Procqdyre; 172-18~13 thruy -24 and 173-15-13 thru -24
were run togather oo the Impulse tast parz the ES.
Devicea 172-13-01 thru -12 and 175=1%-01 thru -12 ware
aubject to the Fiuid resistance test first, then run
togather on the Impulma test.

Equipmant: Thermotron model 3-4 Mini-Mex envizonmental
chamber capable of =55 € to +200 C, humidity
uncentrollsad. Custeom TI desaigned and built cyeler,
utilizing Enerpak intagratsd hydraulic pressurs source,
TI31S Programmable Loglc Controlilar, Moog sezvovalve and
contxolled, Simpsen signal generator, and oppasing-
piaton fluid lsolatcors, to produce a hydraulic-fluid
flow=type primary with a brake-fluid dead-sand-typs
secondary terminated with a 24-station manifold equipped
with internal heaters, <Capabllity to 5 Hz at 0-1450 psig
cycls. Cuastom TI designed and bullt 24 station Switeh
Honitor Clrocuit which automatically atops the cycler in
the event of abnormal aswitch action, defined as
eontinuity change which doas not track the aignal from
the signal generator. Tharmocouple raadouts calibrated
Jquarterly. 12-station lnductive load bank, per the
schamatic found in the E5 (frame 18 of 1§:; figura 4.}
uasd in the lagt 25K =yclas.

Rezults; &All devicez passad.

TEET LT N,

TEST DEVICE

TEITED BY

ARERCYED BY

MATIFIALE & CONTRDLE BaC.

DATE

TEXAS &5 A
TP T ] EHSTRUMEHI.S ATTLEIORMD, MA 2700 FAGE

amou
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Appandix 4.3
Data # 173
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Appandix 4.4
Fluid Ragistance
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-M3G Nfm 205319 FR=ZARN TO=PCQA SENT=12/19/91 11:30 AM
Rimg70 ST=C DIV=OQSD CO=0010]1 BY=EARN AT=12/18/91 11:30 AM

DECENBER 19, 1991 _
™0: RUSTY STRUBLE Ros2 . OC:  TON CHARBONEAL e

NIKE DaMATTTZA POQA JOHR EOUORTESTS MDES
CHARLIE DODGLAS CPPC - STEVE MAJIOR NELX
DICK GARTEFY NFPC - ANDY MoGUIRX Pona
PAUL XKoTCH PRX1 ED O'NETLL FTOK
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MATT SELLERS BPONE NARTHA SULLTIVAN CcPpr
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CLATRE SANLTHAZAR FSWT STEVE Hccoag/ MOES
TERRY RODRIGURE NFPo ELATNE RGOSR PCOA
FR: DAVE CEARN EARN

Sf: FGRD CRUTSE CONTROL PREESURE SWITCH START-UP NEETING:
13/19/21 NEETING MINUTES

MEBETING )‘a ao-Ti
LA
THE WEXT MEETING IS SCEEDULRD FOR: . _,.J.L.J!w b= P
DATR:  1/2/92 (THURSDAY) Covan. Lt
TIME: 10100 - 11:30 AN T3 fNd wacas D ok
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EM J&.—y‘* .:‘:{J el
77PE e Dt
Hexport: : . \_']E,,;J_, 5 ,,__).L__u._i‘

----- ?'_' fjr"" a
Eloo indinatad a nunber of weeks ago that their J512 gage had (-P'" 4!/ Z%ﬁ:
unacceptable RER. Matt will follew up to detarmine where the '

a3 and what can bae dona to improve it,
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_ ; w#*‘” 2 7
Egvironmental Seal: s A s » '-"'t‘fa‘ 'J Jw_fé 4 SEM
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f«:-"1lONg ago¥) COME.
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SNITCHES LEADING TO 100K FOR ANORTIZATION 35 R e
Status Date Total Shippad . L ) ek
Dec. 19 5092 - 3T SHK
» UPDATR FRODUCTION PLANS FOR ALL SWITCHEE DOUGLAS ONGOING
v UPDATE PROPUCTION CGONPONENT AND ASM. OFPILER 2713

DRANINGS TO CURRENT DESYGN LEVEL
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. CHARGE FREQUENCY OF RING GAGE CALIB. GARIEPY 1709
FROM ONCE/6 WEEKS TO ONCE/QTR; KEEP LOG
TC DETERMIRS IF GAGES ARE OUR OF CAL.

Jim pointed out that the revision level of the ocustcmer release
drawing must bs on the shipping label, and that {C needs to have
a vay of knowing if it's correct. The team agreed that the Ford
relessa print rev., leaval :{prulnt.ly = A for L2=-2 and B for L3-1)
would he uved. A gystoem 15 already in place whereby marketing
intiﬂa: tha arffectad branch msnagers when a custeomer print changs
8 received.

Sensor Assembly Machina:

dvtonstad washer/converier assembly station is targeted to bs In

rce by lagt week of January. A new vacuum system will bao
nxtalled on the Ka plck and place station in this same tine
frama. Once thesa ilzprovEments are made, the nachine effectivity
will be evaluated, so the remeining upgrade itemsy can be
prioritized,

* UPERADE KAPTON PICK AND PLACE o, SELLERS 01/23

# INSTALL WASHER/CONV, STATION ON AN {5Y* SELLERS 61730

r PRIORITIZE REMAINING UPGRADE ITEME SELLERS  ONGOING

. CALL MTG. TVO REVIEW AMI}2 UPGRADE PLANS SELLERS 1a/19 ORIG.
12/19  COMP.

Base Assembly Machine:
Final! Assembly Nachine:

P Testling/1SR:

We ars on achedule to ship out all Infoermation on Friday, 12/20.
Good job by the team €to pull this all together within the 90 day
conditionsl approval wirdow |

* SOBMIT ADDENDUM TC PC ISR W/CORRECTED WATT 10/18 ORIG. %
BASE DIMEZNSION & PIST/PIFPC DATA' 2/20> REV. — CamilE
* STATOS OF L/T APPROVAL DOUGLAS 728 ORIG.
. a1/02 REV.
. CONPLETE PV TESTING & REDORD OFFILER 12,2 {ede
. ZEND BECOND ISR SUBMISSION TO FORD WATT /20 —_— tomf
AND TTER 1'S . _
- RO T D
_)f MF\_ — L I-'I'LI- A
piaphragm I'ir:.'. s erp s Téduts RE BAL
. INPLEMENT SOLUTIOR 70 DIADHRAGN LIFE OFFILER/ ONGOING (e K-H; A
SELLERS

* SKT JP NTO TO REVIEW RESULTS OF CRIMF/ OFFILER oi1/0%
DIAPHRAGN LIFE STUDIES

Low Differential Switch rfor MYad -
Ford intends to release g6k in January, &0 we can make the acfiwvare

changes needed for pilloting low dift'l {(quilet) pensorsa. The tean's
gqoal iz to be praparsd to zhip switches by the and of 2092.

+ ESTABLISH LIST OF ACTIONS REQ'D TO SELLERS 1/30
TI-NHT8A 004070



START-UP LOW DIFF'L SWITCH
* DETERMIKE IF ANY GUALIFICATION

I8 REQ'D

Miscellanacus:

. 57 0 77 CORNVERSICN:

« COMPLETX DESIGN FMEA

« SEND LETTERS TO FORD/GM AND TIER 1'S

» FOT" SYSTEN IN FLACE TO REFORT CPEK TO

PHABE 1 TESTING

DOUGLAS 1,30

OFFILER/ 12/1%  ORIG.

SELLERS 12/19  COMP.

OFFILER 04/18  ORIG.
02/14  REV.

WAYT/ 1/30

CIARN

NATT 127118

FORD QUARTERLY; DETERNINE WHAT TO REFORT

Dincussion: Will Ford SQA allow P chart data for cﬂlihrntim&?? y ’;/
l?
PRODUCTION PLAN BY NONTH (THOUSANDS) a"iJ- L £ 7 3715'_5 7
5 7L H & =
ByC L/r
F7PBL2-1 77PEL2-13
Novwr 5.4 13.68
DEC 35 g build plan
JAN 31.4 5.9 relesames
FEB 80 ast. 2.8 raleazes
MILESTONES PLANNED ACTUAL
77P8 ISIR 09/01/91 ORIG.
08/20/91 REV. 08/27 = INITIAL
12/20/91 FINAL
77P8 SOB (TY) 10,91 10/91
REGARDE,
DAVE CEARN \§6-FORD

TI-NHTSA 004080



MILARITY KEY IOC'N ON BLE/BRN BASES
Sensor Agsambly Machine:

:Iﬂhanizatiun has been raleassd to pake podifications to plck &
ace.

& (YORRECTIVE ACTION FOR KAPTON MISKFAED SELLERE/ CONP.
KOURTESIS

* CALL NTG. TG REVIEW AMISZ2 UPGRADE PLANS KADISEV./ 10/24 ORIG,
KOURTESIS 12/19 REV.

Basa Asgenbly Machilne:

* PRIORITISE WORK ON THE HEND STATTON KOODRYTESIS 10721 ORIG.
TG ADDRESS THE COMPRESSED THICKNESS 12712 REV.
# ZPUT PERNANENT CORRECTIONS IN PLACE FOR FOURTESIS ONGOING
THE EA EQUIPNENT (e.q., BLIMINATE THE
TEMPORARY SHIMS BY FPIXING TOOLING NODS., ETC.)

Final Asgembly Machine:

Nisc, Nanufacturing/0C Bquipment:
# NAXE (O P=TESTER COMFPAT. N/77'8 KOURTEEIS COMPT

™ Teating/ISR:

* BOILD 300 L2-1'S FOR PITYS FOR THEIR BURKE/  COMP.
ISR (W/CORRECTED BASES) SELLERS
* RECORD PIPC DATA FROM 300 SWITCH IOT RODRIGUES/10/1}  ORIQ, ,,,-;/ﬂ-
= v ROSE 11721 _Ravy (2

* STEMTT mmu@p{s ¥ /CORRECTED WATT 16718  ORTG.

(BASE DIMERSION AND P/C {INCLUDE 12715  REV.
wﬁ1(E;§EZ§£BG DATA “PIC) -

* % FAT ON P/C SWITCHABS ROSE COMP.

+ BEGIN RE-VALTDATION OF P/C SWITCH OFFILER 11701  ORIG.

11/01  OOMP.
. COMPLETE IV TRSTIRG & REPORT OPFILER 12720

Dlaphragm Life:

* REFORT ON TESTING OF WASHER LOTS OFFILER  COMP,
* SNAP ANI AND H-L CRIMP DIES AND GIVE SELLRRS;/ COMP.
SENSORS TO DESIGN FOR EVALUATION RODRIGUET
+ TMPLEMENT SOLUTION TO DIAPHRAGM LIFE OFFILER; OEGOING
SELLERS
Niacellaneonus:
. IDENTIFY SWITCH MOUNTING LOCATIONS & SCHUCK  CONP.
SIZE REONTS FOR FUTORE PLATFORMS TI-NHTSA 004081
. 57 MO 77 CONVERSION: PHASE 1 TESTING OFFILER; 12719
SELLERS
. COMPLETE DESTGN FMEA OFFILER 04718  ORIG.

10/31 REV .,




. CONPLEYE PROCESS FMEA SELLERS 07/01  ORIG.
16731  REV.
CIARNy 107063  ORIG. /

MCGUIRK 11721  REV.

¥ DETERNINE APPROACH FOR
GAGIRG ISSUE
¥ SREA TO PELERY -~ 314 GO GAUGING

PRODODCTIONR PLAN BY MONTH (THOUSANDS)

&
P/C L/T B/C L/h ﬁf»‘
$7PSL5-3 57PSLE=32 77PSLZ=1 77PSL2=3 P
ADG 0 .5 o o
SEP 2.1 11.2 o 0
ocT 15.2 13.1 .9 1
NOV 10 a &, 4 13, 5
DEC P o 35 10
MILESTONES PLANNED ACTUAL
57 L/T ISIR 11721790 13/21 /90
57 P/C ISIR 01715791 01715791
77PS ISIR 09/01/91 ORIG.
09/20/91 REV. 09/27 - INITIAL
12720791 FINAL
7708 SOF (TT) 10791 10/91
REGARDS,

DAVE CZARN \43-FORD

TI-NHTEA 004082
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TExAs
INSTRUMENTS

»

Tecamber 13, 1991

elegy-Hayes Company
4TS Cent ¥ Road
Fentorn, Michigan 42476

attn: Mr, Tromas G. Dian
Tuppiier Buality ASFurance

Ikl Fact Number J2EFOF0L Pressure Suteh (FOVC-FF524—AB1Y
Suppliar Manufacturing Change Reguest SMOR:

Raf: ¥our 12717491 Telepbnneg Gall
Lgar Tam,

Erclnssd, piwass find the S0 describing v-e propnced change
*or the Kelpey—HMayes prant romber 2530701, We Peliewve

thar the efrors ware inadys-cart ™y zregted -am L

Tagwent ECh nn, 35134 )

Sfter reaviZwing the EMCR, pioasy Tet me bnow [f ~ic
have any guastimar ar iF I can k2 oF ane Pooshgr Srslslanc..

Sogar-i,

T

Wart
& Enginesr
Frecywian Taskrgle Departmeot
Coantrel Produtts Divaision

tci TDave Czarn, MS 12=-3%: Charlie Dougims, M3 12-33
%ita Ounis, Kelzey—Hay=# Purchasing Dact,, Fenton, M1,
Andy Meliuirk, MS 12-07
Steve Majars, TI Formingten Hilla, Mic™igan

shels SCMR, ECN nmn. 25154

TI-NHTSA 004083

TEEAR RETFLASENTE NOOAPORATED * 34 FORINY STRRET » ATTLEROPG, WA BP0
MR s TRIFK FIDNEY « CAL T TRYE



& rmsevsaven SUPPL IER MANUFACTURING CHANGE REQUEST

FAAT WANE: Tressire Switeh AEUMST NUWMER wrek:pitm Gunis DATE: 12718,
Punt e, L225LTUL lemacuct Line: F.O.C.H. RUMMEN, WPl g

- SUFFOAT ING OATA AT TACHED?
WRPLIE N yux Tnstruments Inefs ™ VR LT wi i fard 1 DREs OO

REASDN FOR CHANGE/FURMSE: 1.} Undate and correct Helsev-laves drawing to reflect
correct Ford mnart number and Perd ES apecification numher.

2.) Yelsey-Yaves ECY "o, 25136 (9/5/91) created errorT,
PN No, 25136 conv Ls attached,

T 3
oRtcimaToR; 00 PETE NIy PPN FRET.  Toopane; ChoTiie Douglamy Prod. Trec

DESCRIFTION: “elsey-Payes drawing no. 1259070l-A shauld be chanped to reflect:

1,] Ford Yotor Co, Tart ¥o. V FIVC-9Pd24-AR
2.] Ford Motor Co, Sneciflcation No. V FS-FIVI-SF924.A4

PLAN FOR VERTFICATION B TESTING: Validation of these chariges made with Ferd Meotor (o,

I @ISPOSLTIGN - BY KELSEY-HAYES

REJECT BISTRIRITION [MSTRUCTIONS, QUMLIFICATIONS ANDLOR REASON FOR REJECTION:

=N FURLHAS LR

FLART WANUFACTURT NS
ERGEINEEA NG

FLANT OUALITY CONTRGL

WM PRODUCT ENG]EEERTWE

KoM SALES TENHTSA 004084

MAAELIREWENT & OIVISIONAL ISEN LEVEL MEQULANGE
QUALLTY AESUMAMCE gwss QO+ Or 0O
- ———




@ ausevsmrns  SUPPLIER MANUFACTURING CHANGE REQUEST
FAAT WA g' iy ...:-:.-. . %_ REUEET MNLER) H!ll_-ﬁ-?{‘ 5?‘”; L “H.yf r /s

— 1Fm7 L1 ] CAFOLCLM. ALNBER IIJF I.ﬂ'll.:*

FAAT MMREKR: rzs' q“ -? ” '[
ml.llﬂl-?'pm .,.-..- Jf!ﬂf mp E=H ﬂiﬁﬁlrﬂjm . SUPPORTING DATA ATTACHEDY E’fl! -

_—h

mmmw:” UQ"L'-" 'Lf"‘-'f. :be’!rh-_'?-;' .Lf'f:"'- o » DER;, wr

T’ E-L—;i{’-“ %_f’x":":f 'Qg - .f".-‘:""" fee 2% l‘-,‘I' .-"_:'1,"::!"!
P N P
~ f, * - - . . 5 - ._,: -\ - - - - ..i'l "ot
- — .“-'.. h-. £ . "‘{“ f"‘_‘_:. -.‘--.'.:""_‘-'l|I :‘F - oL H" h-l'l"-.":' f‘;c -4
oRIGITOR,_ L - TIRE QU4 - CMURKE_CBAC s bt aTIn HREL -
[DESCRIPYION: kL: i g Deac-w. Ar. 1.-5_-":-"-*9;-,-4 St ok
[ - . I-‘
Bo olips if Ge  Eloiv
-, . - . =] — ) .
'-,-fr.' o~y Zos o pc NP2 uC~A=404-43
T e fognen Tare 4 N Lo -r@ 0o 220 wAR
PLAN FOR VERIFICATEON B FESTIMG) '<a. mpe - =f. - . ..: ., 4 e =
_La.-_‘_ L] = - L] . -

DISPOSITION - BY KELSEY-HAYES

APPROVE [REJECT RISTAIBUTION INSTAUCTIONS, QUALIFICATEONS AND/OR AEASOM FOR MEJECTION;
Xak BURENAR TS '
PLANT WANGFADTLMI N '
EmiLWEEN |8
PLANT QUALITY CONTROL I

K=N FRODUCT [NBIREERING

TI-NHT8A 004088

K=H BALEZ

PROCUREMENT Ar DIYIBITWAL N LEYEL BNGVISER-
l QUALTTY ASTURANCL Qs i g 0O
14riwrey 'FII-_L-h.lil




ADDENDUM TO:
REFGRT OF ISR TESTIXG
FORD PASSENGER CAR
ELECTRONIC SFEED CONTROL
DEACTIVATION PAESIURE SWITCE
PS/91/49-A

TEAARS INSTROCMENTE INCORFORATED
CONTROL FRODDOCTS DIVISION
FRECISION CONWNTROLS DEFARTMERT
34 TCREST STREET
ATTLEBORD, MA 02703

TEAT LOT NO. TEST oEiCE
TESTED &Y
|arrnaven & Texas MATERIALY & CONTROLS |pae.
L INSTRURMENTS B arruensrdem oo [mace——
FARM G1en

TI-NHTSA 004088




TABLE OF COHTENTS
1.0 GEMBRAL ... ...ttt ama g mas 3
:Iﬂ GBJIHIE d B 4 F T I kK s m g by g ye s gygg =g == = g =myg dow 4
3.0 TEST FROCIDURES AMD RESULTS . ....--..a.-.. 5
3.1 CALIBRATION ... ciccccrarocaanraaraan &
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3.3 CURRENT LEAKAGE |
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3.5 FLOID RESISTRHCE .. ..-vcvccucemnnncn- 10
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4.0 APFENDICES :
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.2 Data ¥ 172 ... . ... .. cccieeiiecearaasan 15
4.3 Data F 173 ... ... iiiirnmram i a e raann le
4.4 Fluld Resistance .......-.cotuaucunnans 21
TEET LGT MO, TEST DEvICE
TEITED BY
AFPROVED BY Tm mn!l.;.w.r““ LG,
DATE IHE’]‘RUMEHTS Q ATTLEBOND. MA 2T [ PAc ,
R SZYE
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1.0 GENERAL
1.1 Cusateomer: Ford Motor Cempany, Fasaengar Car Brake Eystems
Enginaering
1.2 TI Part Humber: 7TP8L2-1
1.3 Cuatomer Part Number: FIVC~-SF924-AB
1.4 Specificaticns; Ford Enginearing BSpecification number
{delta) ES-FIVC-SF3Z4-AA
1.5 Dats of Completion : %11218
1.6 Quantity of Unita Tanstaed: 48
1.7 Disposition of Tested Drics:
1.7.1 All davices are retainsd under quarantine.
1.8 TI teat number: 172-15-24
172-15-24
1.9 TI Pragaura Switch teat repert numbar: PS/91/49-A
TEIT LoT Wo TEST DRICE
e & Texas aromngz oo Jos,  TWNHTSA 004088
DATE P ]NETRUMENTS¢ ATTULBORD. uA 63303  |SAGE - |




2.0 CRJECTIVE

The original battary of tests raported in T! test report number
P5/91/49 dated BL0920 was pyrformad to damonstrate the abllity of
TI P/H 77PSL2-1 to conform to customer specificatiens given in
lda:l._ta] ES-F2VC-9F924~Ak, in fulfillment of the requiresants of the
Initial Sample Report. During thefs origisnl vests, problens werw
notad with diaphragm life duorisg the Impulse test. It wvas
discovered that these problema were related to ths automatic
pressurse ssnsor asaenbly crimper;, woxl furthermore that devices
assenbled on ths manually-loadsd crimper had oo difficulty with
diaphrags life.- In the intersst of neating sxtrlet TR cdeadlines,
the Ispulse porticn of the test was succeasfally xzwe—gun using
devices asssmbled on ths manually-loadsd crimper. Howewax, thess
devices did not undergo tha Floid Resistancs test dus to time -
constraints. A 90-day Alart, # Al0166193, wes igwmed oca $11042
{ace Appandix 4.1). . During thia S~day period, efforts to
understand and correct the discrepancies of tha antomatic sguipment |
have besn sade. Tha cbjesctive of this addandom is to xeport on the
aucosssinl complation of the tests (Fluid Resistance snd Ispulsa}
which wers compromimed in the original ISR, using davices bullt |
both on the automatic squipment and the sanually-loaded squipmant.
Crimp dies from the manually-losded squipmant wers transferrsd to
tha astosatic squipmsnt in order to produce ths smccesaful test
davicas. The parmanent corrective action will ba to producs smact
| duplicates of thess crimp diss for tha aotomatic iime.

TEFT LOT Na. TE:T DEVICE
TEETED RY

:FF“\"I# Y Tm Q Mﬁﬂlinmuq’uuﬂnq Do

pATE INSTRUMENTS ATTLERONO, MA 02763 |PADE 4

FOMM B2S

TI-NHTSA 004086




1.0 TEST PROCEDURES AND REEULTS

All switches weare taated to Ford Englneering Specification (delta)
ES-F2VC-9F924-AR, sections III. M. (Fluid Resistance) and E.
{(Impul=e), with lalilal snd final characterization2 consiating of
III. A, (Calibration), B. (Voltage Drop), C. (Current Leakage), and
D. {Proof). Raw data l3 inelvded ia Appandix 4.2 and 4.3,

TEST LOT NO. TEST ORVIGE
TEITED BY

AFFROVED BY Tm IlhTIHIA:;Iﬂ'ﬂHTHDI.ﬂ Do,
L INSTRUMENTS W srrusesndine mes [raoe

FEAM 3305

TI-NHTSA 0040080



3.1 CALIERATION

3.1.1 Frocedurs! Calibratjion 14 clecked at room tamperature
using ambient sir as the prassurs nedium. <Calikration
sattinga, as apecified or the part drawlng, are actuaticn
(electrical contacts opsning) at 90 - L1560 paig, and
relasss (contacts recleging) at 20 pslg minimum. Tor the
purposs ¢f stabiliration, actuation values are recorded
on the aixth cycla, aftar subjacting the switoch to twa
{2} prassurs cyclas to 800 palg minlpum and back to zerc,
followed by thres (2} cycles to 1.1 times actuation
Prasgure minimum and Dback to =zaro. Tha <hange in
continuity is maasured while coaducting 750 +/- S0
millisaps ™€ 13.0 +/- 1.0 volts DC.

3.1.2 Equipment: Custom TI dasigned and bullt prassura
chack station, uasing Heiss Mcocdel CM96365 pressurs gage
calibrated on & reqular quarterly achadule. Continulty
changs measured on custom TI designed and bullt eguipmant
sesting tha above elactrical parmmetsrs.

3.1.3 Initial Rasults: All 48 cavices tastad wera found to ba
within apacification.

3.1.4 Final nnsulft: fall 48 deavices tested were found to ke
within specification.

TEET LOT NO. TEST EVIGK
TEET

Arm“ .: i TEK.I S MATEFIALS & CONTRCLE |Doc.

TATE - INSTROMENTS WP arvusstnsis oree [Fage——

TI-NHTSA 004097
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3.2 VOLTAGE DROP
3.2.1 Equipment : Fluka Model 8020B Digital Multimater,
calibrated quazrterly, used in conjunction with the
continuity equipment in 3.1.2.
3.2.2. Initial rasults: The avarage wvaltage drop was 4.3
mllilivolta, and tha standard deviation was 1.5, RAll
valuss are significantly below the specification of 200
mililivolta maximum.
3.2.3 Final results: The avarags voltage drop was 14.3
millivolta, and the standard daviation was 22.7. All
valuas are sigqaificantly balow the apecification of 200
millivolts maximom.
TENT LOT MO, TEST [T
TERTED mY
APPROVED BY TEXAS Q’ MATER Aoy o [oac.
BATE , INSTRUMENTS ATTLENGRO. WA 02763 |PAGE
FORN IT44

TI-NHTSA 004082



3.3 CURRENT LEAKAGE

3.3.1 Equipment: Associated Rssearch HyPot test unit vaed as
power sourcd for 500 VAC, 60 Hz test circuit. Fluke
Model BD20B Digital Multimatar, calibhrated quartarly,
uzad €5 msasure voltage <Igp ACroas a aeries realstance
of one megohm (+/- S4).

3.3.2 Initial results: MsAsuring tarinoals to caze with switch
clossd; measguring tarminals to cana with swltch opan; and
medsuring betwaen the terminals: the naximum current
laakage abserved leas than 2 microampa. All walues are
significantly balow tha apacification of 100 microamps.

3.3.13. Final resulte: Same thras measurements pear device as
3.3.2, Ml cuzrent leakage value3 were conajatent with
inicial reasults. Tha maximum ocbasrved was 2.7 microamps.
All valuas are gignificantly halow the spacificaticen of
100 migroamps.

TEST LaT na TEST BeOICE
TESTED Y

ARBROVED BY Tms w.'l'lnua.: :u.ciﬂuﬂnu pory

BATE . e INSTRUMENTS ATTLEDGRO. A 07103 [PABE 3
FORay I3

Ti-NHTSA 004093




3.4 PROOF

3.4.1 Pradedure: Calibration reaadings were rocerded only aftar
preof testing. Test preaszure was 3I0CH pai per tha part
drawing.

3.4.1 Bquipment: Enorpak model P=319%2 hydraulics hand pump using

Engerpak hydraylic fluid as tha pressurae nsedium.
Bydraulic fluid is removed from the deviee: uging a
combination of wvacuum and rTesldus-free  salvant
Spravon (TM) Ei-Tech 02002 TF Elactrical Contact Cleaner.
US Gauge #33714 reading to 5000 peig with 100 pal
incremants, regolvable to 50 pai., calibrated quarterly.
Cuaton TI desaignad and built safaty snelegure,

3.4.2 Initial Results: Ho evidence of fluld laakage and no
drop io test pressurs waa obaerved on any device.

3.4.3 Tinal Rasults: Ho evidence of fluid ieakage and no drop
in teat pressurs was cbssrved con any device.

TENT LOT MO, TESt BEVIGE
TESTEG BY

AFSROVED BY TEXAS MATERIALE & SONTROUE [DoG.

i — INSTROMENTS WP armesoneos s [Fase .
FOAM T8

TI-NHTSA 004084



3.5 TFLUID RRSISTANCE

3.5.1 Davicag taested; 172=15=01 thru ~12
173-15-01 thru -12.

3.5%,2 Equipment: Fluids as callaed out 1ln ES table (frame 12
of 18); appropriata beakers and atorage apparatus: vanted
hood.

3.5.3 Results: Tha 24 devices wers subisct to tha Impulse test

tollowing completisn of Fluid Reaistanca.

TEST LOT NO. T CEvicE
“‘l'-'l';.:::: iy Tms m*rtm.n;: gutl:.uumnu ooc,
DATE 2330 INETRUMEHTS * ATTLEBOMO, ua 97702 [waaE 0

TI-NHTEA 004096



3.6 IMPULSE

1.6.1 Davices tested: 172=15=01 thru =24
173-15=01 thru =24,

3.5.2 Procedura: L172-15-13 thru -24 and 173-15-13 thru -24
wera run together on the Impulss tesat per the ES.
Davicaa 172-15-01 thxu -12 and 173=15-~f]1 thru =12 ware
aukject to tha Fluld rasistance teat firat, then run
togeather on the Impulss test.

3.6.3 Equipment: Thermotron model S-4 Mini-Max envircamaental
chamber capable of =535 C +tp +200 €, humidity
uncontrallad. Custom TI damigred and built cyclsr,
utilizing Enarpak integrated hydraolic pressure acurce,
TI312 Programmable loglc Contreller, Mogg servovalve and
contralle?, Simpacn 3ignal generator, and eppoalng-
plston fluid isolators, to produces a hydranlic=-fluid
flow-typs primazy with & Dbrake—Ifluid dasad-sad-type
sacondary terninatesd with a 24-station manifcld squipped
with internmal heaters. Capability to 5 Hz at 0-1450 pslg
cycle, Custom TI designed and huilt 24 statlon Switch
Manltor Circuit which auvtomatically stops the cycler in
the evant of abnormal switch wacticn, dafinad as
continuity change which doea not track the aignal from
tha signal gaserator. Thearmocoupls rsadouts callbratmd
quartazly, 12-ptation inductive load bank, per the
schemakcic found in the ES (frame 18 of 1B: figuze 4.)
usad in the last 25K cycles.

3.56.4 Raaunlta: All davices passed,
¢ [TasT LoT W TEST CEVICE
° [resreo ey
APPROVED WY TeExas nﬂnm;.: ;ﬁmmu Doc.
DATE IR INSTRUMENTS Jw ATTLEBIAG, mi 23783 [madl =
) AORAM 1399

TINHTSA 004098




Appandiz 4.1
Alert
TEET LOT NGO, TEST - [OEvieE
TESTED 87
APRTVED BT Tm Q Hiﬂﬂllﬂnluﬂrﬂﬂm [- %78
B INSTRUMENTS ATTLEROND, MA 0T76  [RADN
AOAM

TI-NHTSA 004087
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1.0 GENERAL

1.1 cCustomer: Ford Meter Company, Passenger Car Brake Systens
Engineering

1.2 TI Part Wumbar: ITpSLE~1
1.3 Customar Part Humber: FIvC-9F924-AR

1.4 Specifications: FYord Enginesring Specification numbear
{dalta} ES-FIVC-BF924=-AR

1.5 Dats of Cooplation: 910520
l1.€ Quantity of Unity Testad: 104

1.7 Dispomition of Tested Dnita:

1.7.1 Cavices 136-15-37 thru -42 were destzoyed in Burst
teasting (3.5)
I.7.3 All other devicas are retainad tnder qunrintina.h

1.8 TI tast zarlss numbe:z: 156=-19=-104

1.9 TI Prassure Switch test report number: PS5/91/49

TEST LOT B, TEST aAcK
e 5 TExAs Ry g = THNRTRA D04t11
OAYE ul INSTRUMENTS ATTLLBOAO, MA @703 [PAGE . ]
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2.9 OBRJECTIVE

This battery of tasts was parformed to demonstrate the ability of
77F5L2-1 to conform to customer specifications glvan in {dalta) ES-
FIVC-SF924-AR, in fulfillment of the requirsmants of the Taitial
Sample Repart. Units tested were built using £ully gualified
production components and production assembly aquipment.

TENT LOT KO TEST aEvieL

TESTED &Y

e Texas waTIMaALES GoNTROL [Boc, TI-NHYSA 004112
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3.0 TEST PROCEDURLS AND RESULTS

All switcliss were taated to FPord Engineering Specification {dalta)
E3-FIVC-3F924~-AA. "A copy of this ES is inecluded in Appendix 4.1.
Procadural datails are therafore omitted from the presentation of
results in most cases. In thasa instances whers the ES procedure
mathodolegy LIs modified, a complate axplanation of the actual
pProgeduze is preasnted. For all testa, raw data is included in
Appendix 4.%.1.

A flow chart is included in the ES {frame ¢ of 18), as follows:
All test davices are to ba subject to an initial charactarization
conslating of Calibration, Voltage Drop, Current Lasakage, and
Proof. Davices are then divided into groups per the floaw chart
and subjact to the indicated tasts in the indicated order.
Finally, devices are subject to & final characterlzation. Howaever,
it became necessary t¢ deviate from this sxact procedura as
dascribad bealow., WHe beliava that thias alternate procedure still
meets tha intant of the IS,

Puring the firet phase of Impulse (3.10) testing (12 wvirgin
devices) it waa discovered that the prassure-sensing assemblies
ware lmproperly bullt, resulting in a raducticn ir lifs of the
diaphragm. During investigation of the rocot cause of diaphragm
problems, it was leanxned thac tha final c¢rimp station on the
avtomatic asssnbly aquipment expariences this problem anly on this
particdlar part; all other devices buillt on this sgulpment are not
subject teo this. Witness tha good results obtained with tha Light
Truck (FITA-3F924~-AA) varsicon of this test (see data in Appandix
4.2.7), built on the automatic assembly equipment., as supporting
avidenca.

TEST LoT NO. TEST OEVICE
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3.0 TEST PROCEDURES AND RESULTS, CONTINUED

Whils analyais and permanant correctlve actions are ongeing, it wasz
also learned that the manual aassrbly squipment which performs thae
final  cerimp preduees pressure-sensling assemblies which have
acceptabla life. This equlpment was used 4090 during walidatian
of F2VC-9F924-BE (TI P/N 57PSL5-3) which uses exactly the =ame
prasauzre seansing assambly, as well as to produce the rabullt
Impulye devicas {157-15%-81 thru -104) and will continue to be used
until anch time aa the parmanent corrective actioans ars in plage
oh the automatic aquipment and re-validation iz completed.

Te axpedita somplatlon of the switeh wvalidation, 12 of the rebuilt
parts wers not subjected to the Fluid Reaistance Ltest (3.9},
Howaver, this wili not affact the results of the Impulas tast in
any way, since the variocus fluids do not come into contact with the
diapbragm. Invokiag similarity with the Light Truck {FITA-9F524-
Ah) wersion of thias test which was zun simultapeously, all devices
undgrgoing Flulid Rasistance in thizx tesat wsasily passed their
subgequent Impulsa tast.

TEST LET NG, TEST oEvicT

TESTED BY s TI-NHTSA 004416
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3.1 CALIBRATION

3.1.1 Procadura: Calibration is checked at rocm temperature
using ambilent air as the prassure mediuem. Calibration
settings, as specified on the part drawing, &re actuation
{alectrical contazcta c<pening) at 200 -~ 300 psig, and
release {contacts recloaing) at 40 psig minimum. For the
purpose of stabilization, actuation wvalues are racordad
on tha aixth ecycle, aftar subjecting the switch Lo two
{2} presaure cyclas to 800 peig minimunm and back to zere,
followed by threa (3) cycles to 1.1 times actuatien
Fresaura minimom and Dback to Zera. The change in
continuity is measured while conductiag 7350 +/= 50
milliamps at i3.0 +/- 1.4 volts DC.

3.1.2 Equipment : Cu=tom TI deaigned and huilt preasura
check statico, using Heilse Model CM36365 praaasurs gage
calibrated on a regular quarterly achadule. Continuity
chanyge measured on custom TI designed and built squipment
maeting the above alectrical paramaters.

3.1.3 Initial Results: All 72 original devices testad were
foynd to be within specitication.

3.1.4 Tinal Reaults: 42 surviving original devicas were found
tc be within specification. & were destroyed in Burat
{3.%), 24 wmra abortad from Impulss (3.10}. 24
additional devices which underwent Impulsa but had no
initial characterization wers alzo found to be within
specification at the completicn of testing.

TEST LOT NO. TEST [GEVICK

THEETED @Y L
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3.2 VOLTAGQL DROP

3.2.1 Equipmant: Fluke Modal 8020P ©Digital Multimeter,
calibrated quartarly, used in conjuncticn with tha
continuity equipment in 3.1.2.

3.2.2. Initial results: The avarage valtaga drop was 4.9
milliwvgles, and the standard deviaticon was 1.9. All
valuea are significantly balow the apacification of 204
millivolts maximom.

3.2.3 Final results: The average voltage drop was 6.4
Billivolts, and the standard deviation was 1.5,

TEET LOT NO. TEST s

TEATED ¥
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3.3 CURRENT LEAKRGE

3.3.1 Equipmant: Aasociated Research HyPot tast unit used as
power scurca for S00 VAC, 60 H:z text circuit. Fluka
Msdel B020B Digital Multimster, calibrated gquarterly,
used to meagure veltage Srop acrosa a series resistance
af one megohm (+/- 5%).

3.3.2 Initial resulta: Measuring terminals to case with switch
closed; 'mnuring terminals to case with switch cpen; and
measuring batwesn the tarminala: tha maximum current
leakage cbserved was 2.3 microamps. All valuag are
significantly below the spacification of 109 microamps.

3.3.3. Final results: Sama thres maisurgments per davice as
3.3.2. All current leakage valuss wera consistent with
initial reaulta. All values are significantly below the
spscification of 100 microamps.

=T Lot vo. TEST oEACE

TEXTRO BY
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3.4 PROOQT

3.4.1 Procedure; Callbration readings were recorded only after
proof te=ting. Test pressurs was 3000 psi per the part
dzawing.

.41 Equipment: Enerpak modael P-392 hydraulic hand pump using

Enerpak hydraulic fluid as the pressure nedium.
Hydraulic fluid ia removed from the davices .uzing a
combination of wacuum and residue-fraes  solvent
Sprayon (T4) Ri-Tech 02002 TF Electrical Contact Cleaper.
US Gauge #33714 reading to 5000 psig with 100 psi
incremants, rasoclvable tc 50 pal., calibrated quarterly.
Costom TI deaighed and built safaty enclosura.

3.4.2 Initial Resulta: Na svidence of fluid leakage and no
drop in teat pressure was chserved on any device.

3.4.3 Final Results: No evidanca of Eluid leakage and nc drop
in test pressure was observed on any device.

TEIT LOT NG, TEST , DEVICE
TESTED 8Y
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3.5 -BURAT

5.1 Devices tested: 156-15-37 thru =42,

3.5.2 Procedursa: A prassure of 7000 psig was applied and held
tor 30 seconds wminimum. Preasure was than increased
slowly until failure, Fallure 1s typically signalled

by 4 suddan drop Lln test pressure of several hundred pai,
vhich corresponds with the first point at which saome
internal component reachas irrevaraible plastic
deformation and causes an ingrease in internal volume.
The peak prasaure sttained as this occurs is dafined as
the bursting poilint.

3.5.3. Equiprent: same as 3.4.1l., with tha addition of Enerpak
gauga readiog to 19,000 psig with 10¢ pal incremants,
rasolvable to 50 pai., calibrated quarteriy.

3.5.4. Rasulta: All aix davices passed 30 seconds at 7000 paig
without evidenca of fluid leakaga or drop in test
prassure. The #fallure peoint defined in 3.%5.2 was

tecarded, and & Weilbull plot generated. See data ssction
£.2.2. Using ths atatidseieal aceceptanca criterla from
the ES (frame 3 of 18), a minimum Waibull slepa (beta)
of 31.5 and a minimum’ Characteristic Life ({thegta} of
76R0.7 psl was ealculataed at %0% confidance. Tha 0.72
reliahility at 90% confidence ia 7414 pal. Thua, the
parts excead the burst specification of 7000 psig by 414
pai at ths rord-szpecified confidesce and reliability

lavals.
TEET LAT No. TEST _ DRVIGE
TEsTEG Ay
APEROVED BT EXAS MATEMIALS & CONTAOLY [oac, TI-NHTSA 004120
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3.8 VIBRATION
3.6.1 Devices tested: 156-15-43 thru -48.

3.6.2 Equipment: Vibration table, Ling, model A395 with
Hawlatt-Packard model %427 controla. Air tank with 350
paig pinimym pressurized Nitrogen used teo actuate devices
with at laaat 1.1 times maximum actuation spacification
on part drawing: 300 paig * 1.1 = 330 psi minimum.

3.6.3 Tesults: All aix switches met the acceptance criteria
in the ES (frama 9 of 18; secticn III. L. 2.}.

TRET LT WO, TEST DEVICE

TRSTED BY

AREROVED 8 ¥ TEXAS UATERIALE 8 CONTAOLS (noc. TI-NHTSA Q04121
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3.7 VACZOUM
3.7.1 Davices tested: 156-15-49, -50, =52 thru =-55.

1.7.2 Equipment : Einnay vacuun pump. Senactec Ppressure

- tranaducer range 0-25 psia calibrated quarterly, wikth

Fluke mpdel 80208 Digital Multimater readout, calibrated
quartexly.

3.7.3 Rasults: Ail aix devices met the accgptanca oritaria in
tha ES (frame 10 of 18; sectlion III. K. 2.].

TEAT LOT NO. TEST DAVICE

TESTED Y

APRROVED T MaTEMIALS & CONTAOLS |goe.  TI-MHT3A 004122
»Y BAs & Lea O ooe.
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3.8 TEMPERATURE CYCLE
31.8.1 Davices tested: 136=15-56 thru =61,

2.8.2 Equirment: Thermoatran madal S=4 Mini-Max epnvircomental
chamber capable of =55 € to +200 €, humidity
uncontrolled, Custom TI designed and pbullt cycler,
ntilizing Ererpak integrated hydraulic prassure source,
TI31S Programmable Logic Controller, Moog sarvovalve and
controller, Simpason signal generataor, and opposing-
plstan fluid isslators, to produce a hydraulic-fluid
flaow-type primary with a brake-fluld dead-end-type
sacondary terminated with a 24-atatiocn manlfold aguippad
with internal heaters. Capability to 5 Ez at 0-1450 psig
cycla., Custom TI deaigned and built 24 station Switch
Monitor Circuit which automatically stops the cyeler in
the wevent of abnormal Awiteh action, deflined as
aontinuity change which does not track the =ignal from
the signal generator. Thermocouple readouts calibrated
quArterly.

3.8.3 Reaults: All 3ix devices met the acceptance criteria in
ES (frame 11 of 18; gection III. L. 2.). Data shest in
saction 4.2.4 showa agtual fluid and ambient temperaturas
attained at sach cycle.

TEST LOT NO. TEST GEVICE

TESTED &V

AFPAOVED &Y Texas MATERIALEL CONTAOL [Bos, TINHTSA 004123
O INSTRUMENTS W armastns s ovvea [rass ¥ |
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3.9 FLDID RESBISTANCE

3.9.1 Devices tasted: 156-15-0L thru =3§. -

3.9.2 Equipment: Fluids as called out in ES table {framg 12
of 18); appropriata beakera and atorage apparatusg; vented
hood.

3.9.3 Rasulty: Tha 36 devices were divided into groupx as
faollowa for aubsequent teating. Results of thesa tests
ara repartad balow.

3.9.3.1 Impulas (3.10f, =01 thru =12

31.9.3.2 Termina) Strength (3.11), =13 thru -24.

3.9.3.3 Humidity (3.12), -25 thru -34.

319!3-4 Salt Ep:l'.'ly' 131.13‘; -31 thru "35-

TEST LOT NO. TEST DEVicE

TEATED BY

AFERVES LY Tm ﬂ‘.“'l.ﬁ..mﬂ"f'm [~ n‘“mh m1 2‘
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3.10 IMPULSE
1.10.1 Davicas tasted: 156-15-81 thru =104,

32,10.2 Procadure: 24 virgin devices were run as cpposed to 12
virgins and 12 from Fluid Rezistance. This L3 discussed
in detail ip seectien 3.0. The paramgters givan in the
ES (frame 7 of 18, section III. E. 1.} are followmd

. axplicltly.

3.10.3 Equipment: same as 3.8.,2 with the addition of a 12-
station inductive load bank, par the schematie found in
the E5 (frame 18 of 18; figure 4.) usad in the last 25K
cyclas.

3.10.4 Reaults/Discussion: Fra~characterization was pot
perfermad. Afrer completlon of tha 500K cycles, a1l 24
devices passed the actceptance criteria found in tha ES
(frams 7 of 18, section III. ®. 2).

This tast may be regarded asz the one of the most
Ligorous. Thia test le run at slevated temperaturs (135
C fluid), alevated presaure (1450 palg, 2 Hz), and total
cycles (applying brakeas 5 times par mila for 100,000
Riles) which exceed conditions typically found in actual
motor vehiclas.

TEAT LOT KO, TEST GEVICE

TEETRED BY

ARPROVED WY TExas MATENALS & COnTAOLE [Boe. TI-NHTSA 004126
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3.1} TERMIMAL STRENGTH

in.l Cevices testad: 156-15-13 thru -24.

11,2 Equipment: Custom TI dasigned and built fixturea for
gaging terminal movement after force applicaticon and for
application of impact wia a pandulum. This equirment is
ragularly nzed on the STPS/7TPS argenbly linas in tasting
to T Quality Assurance Spacifications.

3.11.3% Basults: All twelve devices passad the acceptance
eriteria found in the ES5 {(frame 10 of 18: section III.
Jl E '} L]

TRIT LOT MO, TEST DIV | 8

TESTED NY

ABBROVED B TEXAS waTRRIALS B conTROLS [ooc, TI-NHTSA 004427
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3.12 EUMIDITY
3.12.1 Devices testad: 156=-15-25 thru =-30.
3.12.2 Equipment: Humldity chamber RK nmodal 55,

3.12.3 Resultsa/Discusaion: Flease note that performing a full
charactarization pear the E5 conaisty of actuatlon,
ralsase, millivolt drop, current leakage, and proof.
This bhattery of tesats when performed on 3ix (6) devices
ctakes approximately 2 hours to complste. Therefore
"Within 15 minutas..." called out in tha ES (frame 8 of
18, saction III. G. 2. a.} is an scceptance requirament
that 1z physlcally imposaible to maet. Every effort is
mads to complete final characterization within tha two
hour pericd statad above,

All six davices pasmgd the acceaptance criteria found in
the ES {frame 8 of 18; section ITI1. 6. 2.}.

TEST LOT MO, TEST OEVICE

TESTRD BY

ARPROVED BY TEXAS MATERIALS & EONTHOLS GG, TI-NHTS8A 004128
OATE . INSTRUMENTE % ATTLRACRO, MA 03703  |maaE " |




32.13 SALT SPRAY
3.13.1 Devicas teated: 156-15-31 thru -36.
3.13.2 Equipment: Harshaw salt spray chambar.

3.13.3 Results: All aix devices passed the accaptance criteria
found in the E3 (frame B of 18, sectien 1IT. H. 2.).

TEST LAT Ha. YEST . DEVICE

TR &

ﬂlml: Y Texas MATERIALL & canTaaLs (ooc TI.NHTSA 004129
DATE Alsfin.sn INS'IR!JM ENTS ATTLEEGRD, s 2707 PAGK 15 r
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Appandixz 4.1

Ford Enginsaring Specification
{delta) ES-F2VC-SF524-AA

TEIT LOT ND. [TEST VT
TEATED 8

Arllml: oy TEXAS MATERIALE & CONTROLS e, T-NHTSA 00413p
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This specificaticon covers the test Tequirsments for cthe spesd
canzrol deaccivats swicch -9¥924- uvaed 1y chw aleccromic apasd
:~pcral ayscam. CDesign changes on cha swicch assembly or its
ccapovanca shall wot ba mads withouc coppliance to Section ¥ of
chis spacificacion and writcan appreval from the ralaasing
Productions Ingloesring Office.

Thisx engiosaring spacificericon is a supplament o tha reliayed
draving ov cha shows pare, and all requirsmsncs herein musc ba
mat In addicion co all ochear requiremence of Che gart drawing.
Xinlous oeasures twcassary for demonscracing compliance ©o chase
requireamants are given in esch asccion.

The sngioesring taacs, sampls alzes, snd cest fraquancies
concalned within chis enginssring specificacion reflece che
Binigym cequirsmencs sscablishad to provids a Tegular svaluation
aof conformance to dasipgn inesnt. Tha senginaszing tesc progris
is intanded as a supplesent Co norsal macecial inspsccions,
dimensicnal chacking and in-process controls, apd shauld in o

| vay adwverssly influsnce othar Loapsction opezacioos.

01 suppliers may loplepenr diffavenc casc sampls sizes and

: Erlqulniill praviding thass changes have basn inciuded in an
! ‘Albarnaca Coneral Plan approvad by che dasign rasponsibls
Prodiier Enginaaring (ffice and comcurred Ln by S04,

. r:;m:m hl..td-l:tun {H} 'l'nu sust ba complsted satisface-
terily with parcs freom production tooling (and proosasas
vhars possible) bBafore ISIR approval and anrharization fot
shipment of producetien parcs csn ha affsatsd. Parrts must be
ravalidatad complacaly, or par Saccion ¥ vhenaver any changs
13 nade vhich eould possibly affscr parrt funcclon ar
parforzanca.

= In«Procass Tast Fhaze 1 (IP-1) - IP-1l cCeats sre ussd £o
dapopsarrace procass capabilicy and muse be compleced using
initia]l preduccien parts from produerion cealing and
yrocessas prier ta firsr production shipmeanc zpproval. IP-1
Casta ars to continue in effact uncil process capabllicy ia
desqouetraced.

* In-Frocasa Tests fhase 2 (IP-2) - 1¥-2 cest progras may ba
implanentead enly aftar procesas capabilicy has besn ea-
taklishad. Tasts must bs completed with production parts on
& contipuing basis. Samples for thess tascs sust be sslactad
on & tandom basis co raprasanc tha antirs prasdustlen
populacisn ax much a9 possible. In tha aveanc that any of cthe
raquirasmnty iz Chess Easts 1s not met, tha raaccion plan
spacified In Ford Ql01 Searfon IIX.E.3, "ES Tesr Parfucmancs

| .

2 18 WV E5-FIVC-57924. A4
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Tas: Hame
Funerional

Jtsm. __Tests =

Calibration
Voltaga Brop
Cutrrant laskage
Proof Tesc

Burat

Hbration
Taruinal Strength
Vacuwm
Tampararture Cycla
Fluld Resiacance

Pugsbility Tasks

I Impulas
3 Hamidicy
Il Sult Spray

SECTION YII. TARLE OF TESTH
— IN-PRACCESS 1E-1 JN-FPROCESS JP-2
Scatiscical | Scatistical ScatIntieal
Hinilmus Tear HInyi o TaczkL Hinoiws Tank
Eampls Accaptandte Sample Accaptanca Sample Acceptancea

_I.lll__iﬂ.tlﬂl__.iln._ﬁlﬂﬂ.l__ﬁhl___ﬁtuﬂll_

11 pO0- .96 101 All Huck Pazs 10D% Al}l Mazc Pusy
1 ro0- 95 . 12/Ho. ES0- . Bk & flor - = -
12 ro0- .95 Mo, Fa0-_ 56 4sLloL - - -
72 T90- .95 12/ Mp. PF90- _ B4 4/Llot - - -
& rP- 72 Mo P90- . 56 /Lot - u -
& PFOD-, 72 3 Ho. POO.. 55 8/6 Ma. PO .72
12 [ -1 1 6 Mo Paa- .72 LY F .14 All Musy Pass
& ra0- .72 3Mo. P90- ., 36 6/6 Mo. rg- .72

& PO-. T2 /Mo, F30- . 56 6/8 Ha. B~ . 72

s FoD- 94 }6/12H P20- 94 16/12M0. FID- . 954

24 POG- .90 12/Ma . "e0- 84 /) Ho. F30- . 56

B pon-, 72 1/Ho. P90- .56 5/6 Ma. Fon- . 72

B PoO- 72 3 Ha. ro0- .56 /6 Mo, ran-, 72

uopesioeds Bupssuitun R
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7 TEIT SAMMLES
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2P Enginesring Specification

3. Suwicch calibration is ta ba chacksd ac feom
Esaperaturs {14"C-32*C) using anbispc alr or
aquivalant,

b. Galibration gsacrings whall be spacifiad on cha parc
drawing with the ssctings checksd afoer 2 ar oore
pressurs cyclas wich smbient ailz, or squivalmmc.
Presaurs cyols zange 41 co be dacarmined by cthe
mavufacturar o insurs switeh calibracion stabllicy.
Tha euc-in and diffsrencial sat pointy ara Co be
msasursd wnila comducting 750 3 30 millisoperss
while 13.Q + 1.0 voles D.C., i1 applisd. The cuc-in
point L3 to bs cheskad with inersasing pressure.

c. Tha cuc-sur point is co ba checked with deeraaning
prasmuxe, and cha differencial ssc poinc iz co be
caleulacad using the cuc-in pressurs mious che cuc-
AUt pPreAEuUCe.

1. Accapcance Rasquitemency

#. Honcomformatioa {s dufinad as any suvitch paint which
falls outsids tha colsrance band spacified an the
parc drawing.

E. ¥alsags Dran
1. ILaat Hequitsmsnta

. Volecaga drop iy £o ba msasursd aftar 2 of Soxe
cyalaz with amblant air or squivalant from 0 ko
10,000 & 172 ®¥Pa (1450 & 25 PSI) while conduccing
TH + 30.milliasps snd 13.0 + 1.0 volca 0.G. L3
spplisd to cha gwitch. Under thess coadicicns with
the swicch closad the wolcags drop is Co ba
adasurad, Millivelc commaction incarfacs at
earminals ko be lass than 10 oillivolits.

2. Acpepcance Baguirsaagty

a. Noomcomformance L3 definad as & voltage drep in
axcadn of 200 millivolcs.

5 18 WV 13-F2VC-3F924-44
FRAME oF AIVSED NUMBER
Yk PD 304782 rovere miirrmor v 20 oame TH-NHTSA 004136




. QCurrsoc luskags is to be checksd wich 500 wolts, 40
Hz altsrnacing cuczsut.

b. Currsnc Laakage it ta be checkesd!

(1} Batwasn che switch leads with che concaccs apan.

(2} Matwean cha laad and cha ewitch housing witch
contacts clomad, _

{1} Barvasn sither lead and switth housing wich cie
concacts opss.

i. Accestance Reguirsnancs

4. HMHonconfornancs {s definad an soy Leakage cuctsnt in
sxcass of ana tundced (100) wicroampers.

a. Subjser saspla swicchas to Ssetian A to matabliszh
thair ioitial swicching pressuces.

b, Proof rest 15 co ba conducted waing brazke fluid ot
squivalent aa tha pressurs asdium. Tesc presiurs
shall ba s specifiied on cthe pett drawizg. Test
prassurs shall bs fzolatsd Erca preassurs zocutros and
hald for nar leas chan 30 saconds.

¢, Rachack ths switchas ta Section A.
1. AccARtAnOs RacUlLapancs
L. Hoa svidence of fluid leakage, saspage, aor drop in
tast prassurs graacar chan 430 KPa, (62 PS1) 1s
parzittad, .

b. A changs in cuc-in and cut-out Pressurss SERACAC
than + 3% from che {nitial valua {g noc parmiczed,

€. The tast faoples must ba destroyed after vascing.

TI-NHTSA 004138
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a. Tast tha swiech for a tatsl of 500,000 cyelas.
Cyels presgura bavwesn (low} 9-276 KPa (0-40 psi)
and (high) 10 400 »> &% ¥KPa (1830 = 50 psi).

1) 0 - 475,00 cycles: 13 1 1 wvaoles,trace curyesnc teo
paniror funcrion.

2) 475,001 - 500,000 cyelas: 13 & L welca B.C., 750
+ 50 aa,, par f{gura 4.

b, Braks fluld cesparature £o ba I35 + L4'C apd anbhisnc
tanparartura Co be J07'C min.

¢. Cyols race iz ea be 1l10-130 cveles par minuce.
d. Swirch susr cpsn and closs sach cycls.
2.  ASSeusAncA BeduiIwianck

4. Aftar impulss rest check to ssctioms a4, B, ¢, & D
using cha procsdure establiszhed {in sach asccieon.

bh. Honconformance 1s dafinad as any swicch not zaacing
ctha eriraria in sections A, B, C, & B.

c. Samples used for this test must ba descroyed after
all cascing {3 complacad.

a. Burst strangch i3 to ba checked using braka fluld er
squivalanc as chs prassucs oediuo.

b, Praawurizs tha switch vo &b, 3 MPa {7000 PSI) minimum
apd hold far 30 saconus minimm.

<. acuspcance Raguitsasota
2, Homcenformance is dafinad as any avidanca of fluid
leakage or zsepare fram che swietch or chraads.

Satsglay ussd for thia test must be dasctroyed after
tescing is complated,

TI-NHTSA 004137
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a. Mount che awitsh in ths cest port in & humidity
cthanbez. Currencly teleassd matcing elaccrical
tonnactor must be ixstalled befors stave of easr.

b, Subjecc tha swiceh te tan (10} concicuesus humidirty
cyclas x9 follows:

(1) Awise tazparature ta 63 +l0/-2 *C over 2.5
hours; ar 90-90% relative husmidicy.

{2 Hald 3} hours at §% +10/=-2 *C at 90-98% calacive
Triidity.

.I'.J‘.i Lowvayr tampsratuzs te 25 +L0/-2 *¢ ovar 2.5
hours: ac 90-93% relative humidicy.

2. Aggaucance Rscuirsmencs

a. Within 1% minuces aftar complscion o«f zhe cench
humidity cyels chack cha ywinech Ea ssecions A, B. G,
D, wiing tha procadurs adevablishad {n sach asctloh.

b. Hongconformancs 1s dafined as any svitch moc amacing
che critaria in saacioma A, B, C, or D,

¥. Salt Sorav
1. Iasc Raquirewents

4. Hount the switch In the tesc pact lo & salc 2pray
chasher. Ths currwncly releasad macipg elactriczal
cormmatar and wiring must ba inazallad pricr co
segre of taat.

b, Exposs tha switch assambly to 72 hours of salt spray
par ASTM B-1l17.

1. azcapumos Raquirapsnsa

a. Afrer sxposura, chack tha switzh tao saceions A, B,

C, D, using tha procadurs sstablishsd in each
sacclan.

k. Honcouformanmea {3 deafined as any ywiksh moc meeting
the critezis In seaviona &, B, €, or D, Samplas
usad for chis cest must ba dearroyed afrar all
casting {3 complatad.

3 14 WV ES-FIVC-5FI26-AA
FUAME or PEVISED NLIMIER,
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2D Engineering Specification

iiI.

[conc'd)

Hount tha switch in the cast por: and actach che

curyancly relsased macing sleccrical coomwetor
bafors scarc af caarc.

Switchas ars to bs vibracsd in all 3 planes with
alscrrical contimiiry baing sonitored curing the
antire tasac. Ses Figurs L for switch orisncacion in
the 3 planas. ¥ibracion casca ars to bea conducted
at Ivom tampsrature using braks Fluld, ambisnc air,
or sdquivilent 4s the prassurs osdium,

Intetnal pressurs shall be maipntained st 0 KPa G.
whan rhe swiceh {x in che closad posicion aod 1.1
timas sax actuacion pressurs shown on princ when the
suwicch Ls in che open posicion.

Vibracs chs swicch nc 1.5 zm displacemenc {paak-to-
paak) uwhils vacying tha fraquency uniformly Erca 5
toe M te 3 Hx over a ! minute period.

Vibraca che swicech ip altarnate onse-hour pariods in
the opan and closad positions for a cacal of i hours
in aach plars. (Total tasc cima iz 24 houras).

AccapTynce Asquirenencs

Aftar che enrire vibracion ssquance check tha
swirches ta sacciona A, B, C, or O usipg cha
procadura asranlishad in asch fscrion.

Heoconfarmgncs Ls defined as any svidenca of laskage
ot iy change in slacrrical contimniry/discontipuity
durfng tha vibration cyclss, or any switeh noe
sasting ctha cricsria in saccions A, B, C. or D.
Samplag used for chis tesc must bs dastroysd after
all tcesting ia coopletad,

FRAME

qgr
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a&. Hount che swiceh i{n the Tesc parrc.
{1) Apply o 89 & 9 N axial Fares tc sach Carminal.

{2) With a pendulun apply a 43 £ 3 H {mpanc farce to
the svicch housing ac che cannector and,
parpandicular to tha capcarline axis of ctha .
switeh. Sas Flgura 21 for fores applicacion
point and dirsccion.

ALl .

2. Accantance Reguirsgencs

a. Chack chs swicch to secrieps &, B, C, and D using
tha praocedurss satablishad in sach taczian,

t. HNHonconformance fs dafined as any carninal or housing
Ezactura, oar any svitsh pot saeting tha cricaria in
asccions A, B, C, or D,

K. Yacwum
1. ZTaat Raguiramenca

s- Meunt the swikch in ths tast port. Vacuum tastt ars
to ha condurted At room cemparacurs using ambisnt
41r Az the praszurs msdiunm,

b. Subjacc che awiteh to 5 cyolas of vacuum fzaom
atmospheric preasasucs (760 mm Hg) to an abaoluce
praagurs of 3-& sa Hg. Maiprain cha vactno far a
mivisun of 50 ssconds.

2. Actgptancs Reguirsoenty

a. Theck the switch to saccloma A, 8, &, sand D ualng
che procedurs sacablished in ssch sactiem.

b, ¥soconfermsnce is dafioad as any wwiceh noc mascing
tha eritaria in saccions A, B, C, and D.

3-.....15 * 0.058 9% ¥ Gukio K fa
§ wamm ’-\5 ? oStk Pn’ = O, oo < Pu
10 18 ¥ E-FIVC-9FT24-AA
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€8> Engineering Specification

iIl. REMENTS {cont'd)

i. Hounc suicchas in tast porta; Ceat to ba Puml using
currantly releassd brake Fluid.

b. Rapent ths follewrlng procedurs 23 cioas,

{1} Lowsr the swritch and fluid eszperacurs to at
laasc -40C,

{2) Cycla che svicches ten timas at L9
saconds/cycles. Ona cycle conalats of &
praasuce varlation £zom O - 276 WPa.C (D-40 pai)
ea 10,000 + 345 KPx_C (1450 + %0 PBSI).

Hers: Switeh oawt opan acd closs aach cyela.

£3) Raise svicch and fluid cempsrzacure co I8°C
miniwun.

(4) Rapuat Seap 2,

<. AL completion of Scap b, check swicchms per seccions
A, B, T, and D.

2. Accantanca Aasuiramsnts

a. Homcomformance iz daflned as any evidance of awitch
fluid lsakags, senpage, or nct msating tha cricaria
of seaviota &, B, €, and D,

i, Hounc the swicch in the cest port anod crlenc as
inztallad in ths vehicle.

b. Install tha currsmely ralsasad maring eiectzical
conneetor (wich wvirs lsads) to che awiceh,

e. Ssguantially, immarzs cha swicch ines sach of che
apenified fluide, at a tamparature of 23 + 2 °C, for
3 # 1 ascond, Resove tha sviceh and drain and stors.
the switch for tha zpeacified time at voowo
cemparaturs, prior to immersing inte the nexec fluid.
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&> Enginsering Specification

III.

Tluid SDrain Time ~aEeEdge Tipe
Bafaranca Fusl C 50 + 5 min. nons
ASTM D471 )
10¥a0 Engipa 011 26 + 1 hour 14 days
Echylena Glycol/ Watar 2% £ 1 hour 2% + 1 hour
30/30 by Volume
Brais Fluid 14 £ 1 hour 4% £ 1 hour
COT 3
Autonacic Trangolsslan/ 2% + L houz 14 dava

Poway Stsaring Fluid
{sama) ESP-MIC133.0T

Luapropyl Aleohal/ Wacar 14 & 1 haur nana
50/%0 by Valumas

Rufarance Fual €, 24 ¥ L hour none
ASTH Da&T1 wich
dachyl Aleohol
815/13 by Valums

d. Par cha Flow Charr, suhjact ths prascribad nusber of
Irmariwd awicches £o Cha post [mmerzion CeatTa
spacifind balow:

II1. E. Izpulna

II1. C. Humidicy

II1. H. Saie Spray

III. J. Tamminal Strangch

AscARtAnGe Eaquirsmeanca

a, Swirchss sust fully oest the raquirsoants of cha
spacifisd post immsrgion cast.

b. Honconformance is dafinsd as any switch nac seating
cha critetia in seccioos A, B, C, or D. Samplas
usead for chia cwsc ousc be dastroyed aftar all
tascing i= complacad.

1
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&2 Engineering Specification

™.

vi.

SLATISTICAL SALYSIS METHOUS

A. TFor PV, IP-1 and lP-2 tmars, all sanpies tasCid DUsES pady.
Having all the requizéed saople £iis pass vil]l provide daca
"o support the sonclusion chat che swiceh has a nipjoum
raliabilicy B, at a given conffdancs of C. The nacaciom
Pe-B i3 intarpretad as mindmm reliabilicy aqual co E, ac 2
confidenca C; thus P90- .80 masns & minimum celishility of
0% at 908 confidence.

B. All samplas mesc pass i tha scacizfical casc accapcanca
critaria scacad for tasta wich 100% fraquency; or sanples
from loca, which eould have a variable siza.

A. Yo change in damign, nacsrial, process o companent supplisc
shall be mads withour prior approval from che relmasing
Producc Enginssring Offics. As part of approving i change,
che ralsasing Producc Enginesring Cffice will sscabllsh che
portion of tha Product Valldatisn tsats Teaguired To bhes Tun
to ravalidare tha swicch., The following cabim is to ba uaed
at & guide in datarmiping che typs of camcs required fox
cavalidation requirements.

Procass or Matarial
—ERETENt Change ot Now duguliar

1. Tarminaly, Cantactd, ar III, B, €, E. G, H,IL,
Commactar J. L, M.

i, Gasa or Howsing ALl Tests

3. Dise or Disphrape 111, A,0,E.F.I.K,L.

&, Fleving er Fluid.Connmction III, o, E. F, H. I. H.
3, Ammul revelidatien is not raquired on carryover switches.

LT _DEFUITTION

A lor is dafingd as no sors than sight (8) hours of production
up to &,000 piscas. If shifes axcand bayaod aighc {8) heirs, or
mors than 4,000 plecas are produced {n a shift, che product mut
b asparaced Lots at lsast EWO lots.

-

FRAME
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2> Engineering Specification

vIl.  EGERD_RETRITION

A. BRecording aod recokd recancicn shall cenform with Ford Q-
oL

3. Production Validation cest reswlts and analyais ara co bs
farwardad to the talsssing Producr Enginascing OZfice befors
approval for shipmeac of production parts can bs granted,

C. In-Procass cast fesulry shell be availabls ac the suppliasrc’s
warafaceuzing facility for ths vslassing Praduct Epginasring
Offics and Ford 504 ov {es raprazencacives to Taviaw on
raquast.

YI1I. IHSYRUDCTIOND AND BOTES

All gwicchas ara co be {deprifiad with che Fard part nuobar,
suppliazr ldantification, and a daca cods indicaring fimal
atanmbly.

All ceat squipoent and teat procaduras for cesting co this
spacificacion must ba approved by tha releasing Product
Engineating Gffice and no change in squipasnct or procsdure oay
ba pads without cheir writzen concurzsnpds.

Tasc pore confipuraciaon {4 showm in Figura 1.

Q-rings, Lf used in the dasign, shail be Fres from curs. nicks.
abrasiang or any achar damige which would result in & fluid
leak.

All swicches oust havs a shipping cap Lnscalled ovec che port
chrsads co pravant contamination, All shipping caps must be
approvad by che relsssing Produce Enginearing Cffice prieor Co
predustian {ocarporacien.

All switchas chac do. ooc pass the calibracion test ate co
sither ba rsadjustsd and rachecked, or scripped. (Saivage of
SOEPODANE PATES pavndered wick 1006 reinspeacion).

1f produce noncemfermsnca occurs For teat Sacrioms IIL, B, €, G,
E. F, and J, producrism shall he stoppad and tha problans
corrected. All production lota shall be sorcad 100% priar To
shipmane, 5Suspeaccad nonconformsnos of any shippad parts shall

ba teported immadiacely to ths ralsasing Freduct Enginsaring
Office.

1f nonconformancs of tha scaristical accaprince critsria ocnurs
for cest Seccions I1I. G, H, 1, K, L and M, & causs to racall
the subject wasks praduerisn and to scop produccion may resulc.

1% 18 Y ES-FIVC-9F9264-AA
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@2 Engineering Specification

Lx.
ASTH B-117. Salt Spray Teacing
Fard Q-101, Cualicy Syscam Scandard - Edition
ES-FOEE-l4Aab4-AA, Specification - SLY Asay - Wirs Conomctor
ES-FIVF-9CT13-AA, Spaaificacion - §Sarve Assambly Spaed Concral
»
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€& Engineering Spacification
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VIBRATION TEST - SWITCH ORIENTATION
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&> Enginesring Spacification
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2D Engineering Specitication

-~ + J3 V + v

l 750 mA + 50 mA

JLTRA FAST
XECOVERY Py
DICDE X ~17.3 1

G0 1L X g JO0 mM  MINIMUM
+5%

DEACTIVATE SWITCH:
TEST SET UF

FIGURE 4
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Appandix. 4.2.1
Injitisl and Final Characterization

TEFT LAT NE, TEST DEviCw

T

::: e Texas MATERIALE & EGNTAALS (Do, TI-NHTEA 004148
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Appondix 4.2.2
Burst data and Weibull

TEST LOT NO. TEST oEvice
TEITEID By
ARPROVED BY

TI-NHTSA 004154

A I

MATEMIALS & CONTRADLY
RO

Bl

TEXAS w g
DATE om0 INSTRUMENTS ATTLEBORG, M4 12703

FORN Ja




ESTIMATE AND TWG SICED T ¥ COMFILEWCE
INTERVALS FOR DISTRIBUTION PARAMETERS
Lt L R AT T R e A e R T R T e e

SHAFPE(BETA) FARAMETER =
LOWER LIMIT :
1

UFPER LIMIY
ECRLEITHETQ.'! F'FIRFIHE'I'EFH
K LIMIT
U R LIMIT l
MESRAL

271858 e Lo mimtyee @ 905

L120.53202¥ | 740047

J7LE, 77
FLBG . TRO s sow whPEAME € 70 5%

FOE7,. 743

YiME VALUES FDR SPECIFIED LEVELS OF RELIABILITY - uima L VALIES

H AT U T e B A e A
TS0 TR

# WEIBULL SLOFE 33].%50
# CHARACTERIBTIC LIFE *

0. RELIJABILITY (%)
1 72

Mﬁmnﬁ

Pllawn  aMeJl
il Ml
7414, 0854
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Beta=63.7
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Appendix 4.2.3
Vibration
TEET LOT NO., TEST
TETED By T MATERiALS 8 CONTROLS Jpoc, TI-NHTSA 004157
::.m aY IN rﬂml IMENTS ¢ m._..:'.'.";,“.... arm [eAGK o ]
el e B D e

FORW N30k




] ENVIRDNMENTAL TEST LAR REQUEST FORM

{ONE TEST PER REQUEET)

DATE _M?'f 7/ mEoUESTED By T effrey Dlsmreic 2
REQUIRED COMPLETION DaTE __ TP 5%  oerpvmon _J2¥ ¥ un 2442

pevice FHEECIt | J7AIL AT

CHANGE DEPT. NO. ﬁ:"__mm l{"':! AEPOAT MO, Q E-I‘GE'
REFERENCE SPRC. NO. B = £ 2 ve- 4K ViT-4 4 TEATED BY '

S0URcE of TESTaamsLls Jeriea Aad | covemsTionoare __9-3-9/

QUANTITY OF TEET JAMPLES "—L /2
THET REDUIREMENTS: [TD BE FILLED IN BY REDUSSTOR]

Ser qff-frj«f, VeideraFran.

TEAT PERFAORMED: per | - o

TEST RERULTS:

See dttocdad, sfests.

b ]

EMIIFMENT UISED; CALIFNATION DATE: NEXT DUN DATE:

TI-NHTSA 004153




;-

POST TEST

”y

EVY DS87-081 RUN 1 B-28-81 Y AXIS G=0OK D—REJ LF

SWEEP & 192 DOWN

AN

AN

\
\

=

-3

|
1 I | ]

S00 1000 1500 2000 2S00 3000 3[S0O0 4000 4500

10 2 HZ LIN

77Pel2-3 SINE VIBRATION

TI-NHTSA 004150



/
/

EVT O0887-081 RUN 2 8-3a0-81 2 AXIS 8«0K O=REJ LF

POST TEST SWEEF & 192 DRWN
aN ¢
4
]
=
- |

N

500 1000 1500 2000 2500 35000 2S00 4000 4500
10 =2 HZ LIN 7T7PSL2-3 SINE VIBRATION

TI-NHTSA 004180
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/
/

EVT DBA7-081 RUN 3 9-3-81 X AXIS B=0K D;'IREJ.LF

oPOST TEST SWEEP o 192 DOOWN
" ::ﬂ
//
%/

- : ! |

=00 1000 1SDO 2000 2500 3000 S500 4000 4500
10 =2 HZ LIN 77PSL2-8 SINE YIBRATION
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Appendix 4.2.4
Thermal Cycle Day/Time/Temp

TEST LOT w4, TEs'I' DEVICE
TESTED aY

AFPRAYER BY Tm MATH .M:.“;ﬂmmu -y TI-NHTSA 004162
DATE 3% 08,30 IHS'I'RUHENTS ﬂa ATTLEACRD, WA (7a1 | WAGE . I

FOAM 1imE
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Appandix 4.2.5
Fluid Resistanca Test

TICIT LOT NO. TEST DEVICE
TEATED 8Y

MPROVED BY TEXAS @ uaTERIALE S COMTAOLE [hoc, TI-NHTSA 004164
DATE A INSTRUMENTS ATTLEGORD, M& 03703 SPAGE

CT F|
SO S1E




FONM NS TEESE e

we]07831 ek | = 07631
7= i ‘ ’hz-'s

e R 2 dd"'!ﬂl'fi"

WAL FTETWN - Jf- :
e IR
DATE AEGNRED ffffu
mLorsueas| 0. -

cowrosnion:- | spi e -
REBONT OF REAUL TS

UATE AECIIVED {A{/f f AaTHE cur 9- q

ENFLOYER W

400 N,

Nd. ANALYELD

TH-NHT8A 004163




Appandix 4.2.6
Bumidity
TRST LOT MO, TEST DEVICE
aar
:l'l'n::r: wr Texas MATERIALS & CONTROLE |00 TI-NHTSA 004186
BATE INSTRUMENTS # ATTLESORO. Ma 02763 | ACE " ;

FOAM Says



Porm 078 ENVIROMMENTAL TEST LAB REQUEST FORM
. {ONE TEST PER REQUEST)
L1 ]
ff . . - !'
OATE f/ 74 MEQUESTED Y J:rr_"zfﬂg 'rﬂ &y £2/C
RecLInED comevenion oars 3¢/ — = 7
oevice 22LILE-1; 22/rL ). 3 . Y s/

GHARGE DEPT. NO. /29 _wo.no, Jef288 _ | amonTig, 2933091
AEFERENCE S0eT. MO, L1 = BV -1 ¥-AA TRATHD av Lods

SOURCE OF TET SANPLES _&L.u_t.é_.__ COMPLETION DATE T 803/

QIANTITY QF TEST SAMPMLES

TEST REQUIAELENTY: (TO 3 FILLED IN BY AEOUETTON}

Plessrs paa «fa-;wf'!r ferf per -h‘m'q’_' s

TEST PERRORMED:

Lesa®i (81  g53s doaRS
S2P Q-0 430 poudts

TIEST REBLLTH

MEXT QUE DATE:

- - . S, - =T e

THNHTSA 004167



Appandix 4.2.7
Salt Spray
TEET LOT NO. ﬁ_ DEVICE
TEETED &Y
AFPWOVED 3 Texas UATARIALS E CONTAOLS ﬁ TI-NHTSA 004168
gatx — INSTRUMENTS $ ATYLEBONG, MA 01703 [PAGE 4, |




Fomn B1H ENVIRONMENTAL TEST LAB REQUEST FORM
fONE TEET PFEH REQUEST}

DATE l ﬁf,f REQUESTED oY Jef¥rey 2 Pamvaie s
requvRED coueLEmon OATE 200/ EXTENSION T ) _ed 42
pEVICE M i ﬁé s

>
cHaRGI o@PT.NO. LIS 1o.wa (20242 | mmorTie, o934 09|
REFERENCE rec, NG, F S FIVE- T 110~ 44 | Tesracwr é’L

sounct of vesrsawenes Jetica Sad | couramon pare .9:-9-91

auANTITY on TeaT samrree S

TEST AEQUIREMENTY: (TO BE MLLEC W BY ATQUEETON)

F/nse ran sa/? Tpray Tor? P -H‘J"M-(-ra(

TEET PERFORMED:

IV, (480 9-4-9]
Out: 1430 9-9-91

TAST RESLLTE

to be diirvmimed. by requedtse,

EQUIPMENT USED: TCAL INNATION DA TE: NEXT DUE DATE:

TI-NHTSA 004180



Appandiz 4.2.8
Light Truck FITA-9F%24~-AA Data

LarT we. THST . BRVICE
bl ' ——  TI.NHTSA 004170
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