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tuapis OB G GAOE STUDY FOR REFEATABILITY AnND REFROUCIBILITY (LONG METHOD

L=
TUATION

MUMBER OF OFPERATORE

~NUMBEER F FARTS
~UMBER OF TRIALS

JATA SUMSARY

LRERATOR

el i AR Wby

MIN {BAR 33%. 75
¥ XPAR I2L. 23
ARD 1FF 0. 575

REPEATREILITY)
REFRODBUC IBILITYY
SPT & REPR {RER)T

L T

AVERAUE RANGE

331.328 1.1%
330.78 0.3
T31. 2373 0,327
MNA NA

MA NA

MA NA

WA MNA

A L

NA A

MA NA

331.1041 O.508333

MEASUREMENT
UNIT
AMALYSIS

2. 320548

L. 31585

2. 8567725

MIM SPEC 700

MAX SPEC 400
TOLERANCE 100

ETOLERANCE

NOTE! ALL CALCULATIONS BASED ON J.15 SIoMA (59X)
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SRR

"'jTEF. STUDY YITLES IM CELLE AE.AY.A10.

STATICN

wIMAeAE SPEC 1N Biz. BlZ2

mIN EPEC 0D
A BRED SO0
TOLERANCE 100D
CATA FOR CPERAYOR
TRIAL
FART 1 r 3 4 AVQ RANGE

1 BEIV. 2 330.2 age. v

2 22k, 4 224, 4 928, 4

3 9.9 A04. % a5a. 4

L) 3.1 30,3 230.8 Q.

5 MA

[ NA

7 HA

L] MA

4 NA

{0+ 5

3 MA

12 NA

13 L[]

15 T+

® NA

L4 MNA

17 Py

13 111

W T

z20 MNA

21 MRy

il % M

Za []-]

=4 MA

= MA

URND Avidl 331,325

AVO RMGE! 1.19

GJOL FOR INDIYIDUAL RANGES 1.440730

OCOCCOCO0DDO0ODOODDOCORDO-
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Cddaws0B TDATA FOR OPERATOR &

TRIAL
.F"ﬂHT 1 ] 3 4 -] avao RANGE

i RS,y =28, ¥ 229, 7 ]

2 a2, 7 329.7 239, 7 1]

= 237.1 a3z =a7. 08 a.1

A YL.E a31.a 331,33 0.1

b [ 1]

o M Q

7 NA Q

a ] o

o ) O

10 MA o

11 MA O

12 ) o

15 NA o

18 MNA Q

13 A Q

15 ) o

17 MA 0

13 MA o

19 L ) 0

20 " e

21 NA Q

22 MA (]

23 NA o

5 A o

® = n o

BRAND Y01 330. 73 . AV} RHOE: Q..
L FOR O INDIVIDUAL RARGES 1. 4480729

TI-NHTSA 7484



LoGgasol
ATA DR CPERATOR =

FRART 1 Z o 4 ] AVYE FRAMGE
1 IEF.2 AEF.2 Iy ) aQ
2 Tis. g J23 TR ET 0.3
= J3v.4 Jav.8 [EP.L 0.4
& 330.7 3.1 FaA0. P 0. &
= MA o
& MNA 1]
T NA a
-] ] a
] MNA 1]

D NA Q
11 L[] 8]
12 ) Q
13 MNA 1]
19 ) [+ ]
19 NA [ +]
LY T o
17 L[4 0
13 By 0
19 MA Q
0 T Q
21 MA 4]
22 NA Q
. =3 (1] L +]
24 A Q
-3 NA L]

GRMD @AY 331, 2Z37s AVG RMGE! 0,353
oL SOR IMD1VIDUAL RENCES 1. 480025

TI-NHTSA 7485




Ardu@roE oM SAGE STULY FOR FEFSATABLLITY AND REEPODUCIBILITY (LMD METHOD

=

Q—un—54
e

AUMBER 0F GFERATORS

H MIN SFEC 1240
MYMBER UF PARTS3 S MAX SPEC 250
MUMEBES OF TRIALS Z TOLERANCE 2230
SATA SUMMERY
OPERATOR AVEROGE HRANGE
1 180 .3873 0,225
=z 180, D373 Q. 475
3 179987 0.o07s
4 MNA NA
3 NG NA
& R MR
f Py 1,
& HA A
st M MA
10 MNA MA
AVERASE 180, 1041 0.291485
MIN X3AR 17%.337/1
AKX XBAR 180,.397%
ARDIFF 0.3
MEASLREMENT
LMIY
ANALYSIS ¥TOLERANCE
~EPEATARILITYR 1. @] &z o, 38X
REPRUODUCTRILE TYY 124320 (LI L
=PT & FEPR (RERIT 1.93T7524 L. 80%

NOTE1 ALL CALCULATIONS BASED Eﬁ B. LS Sioha (9%L)

TI-NHTSA 7458




DUETLF R ETE )L F Ax) -

il SOR INDIVIDUAL RANGES 0O. 752673

sTER ZTUDY YITLES In CELLES £3. M. nl10. MINJHAXK SFEC 1N B13. B13
LTSS
-lM SFEC 120
A SPEC 380
TOLERFANGE 250
DaTA FOR OPERATIR
TRIAL
FRART 1 2 H ) A ava RANGE
1 197. 3 184, 5 187. 0% 0.8
= 1T 7 179. 2 179, 4 0.2
) 174.8 178, & 17h. & Qi
o4 1680, & 180, 2 180.3 0.2
3 MA ]
& MA [r]
7 -] L]
] [ 0
¥ My [+]
10 N 0
L] NA Q
12 - Q
13 (L] o
. 14 MA [} ]
1% ] a
id NA' 4 ]
17 MNA 0
1% ™ 0
B MNA Q
20 A a
21 MNA o
&2 - A o]
=3 NA Q
25 MR Q
25 NA Q
IFRMD AvOr 130, 873 AVD AIED 0. 324

TLNHTSA 7487




S50 TATR FOR DPERATOR 2

TRIRL
. FART 1 2 3 L) avyQ RANGE

L 195.3 185 184, 1% n.3

£ 179,55 179. G 179, 4 D.2

3 L74.% 173.6 174.2% i.=

) 180.3 180. 4 130,33 Q.1

] NP 1]

F) A +]

¥ HA n]

3 M Q

o il a

10 N#Y o

11 MA [+

12 NA o

W3 A Q

14 twhh o

15 rhA ]

14 NA L+

17 K o

1= NA Q

1¥ nNA e

20 L] qQ

21 A a

2 NA L +]

frac MA L

P [ L4

® = -

GRND A0 LED, 0378 AVG RN 0.472

UCL #OR INDIVIDUAL RANGES O.992873

TI-NHTSA 7483




wggsOR

eTﬂ FOR QPERATOR =

]
TRIAL !
AaRT 1 2 3 4 AY0 RABNOE

1 194.1 1BE. 2 186,19 0.t

2 178,92 17%.1 17y Dud

F 174.1 174. 1 174.1% o

L 180.:3 180.3 150.3 o

3 M a

& NA Qa

7 HA Q

a8 [ 1]

- Né& s

10 MA i)

11 MA 9.

12 MA o

13 MNA O

14 NA a

15 MA a

15 11 o

17 M Q

18 MA Q

1% NA o

20 (- Q

21 NA Q

22 MA 4]

et A o

9 - A o
23 [ a

SRND AVOon170.8878 A3 RNOEL Q, 073

UCL FOR INDIVIDUAL RAMGEE 0, 93ZE7S

TI-NHTSA 7488
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REFCRT OF ISR TEETING

ELRCTROMIC SPEED CONTROL
DEACTIVATION PREEETAE EWITCH

P8/91/49

TEXAS INSTRUMENTS INCORPORATED
CONTROL PRODUCTS DIVISION
PRECISION CONTROLS DEPARTMENT
34 FOREST STREET
ATTLEBCRO, MA 02703

TEST LOT N T DEVICE
TEETED BY

ARPROYED BY iﬂ ﬁ : TeXas WATRRIALE & EONTROLS Do,

DATE £0-09-20 | INSTRUMENTS % ATTLE®anO. WA m203  |PAGE N

FOAM BEE

TI-NHTSA 7493




2.0 OBJECTIVE

L3 L) L Lo [ L b Lo B G L Bd L3
H oo g @ ol gy L e L R

L ha = O

4.0 APPENDICES

TABLE OF CONTENTS

lin mm R L I B R I R N # u d A1 A s dEEEr '-3

3-“ TEST PmnmsmmuLTS I‘I‘IIIIJIIIIII 5
mmw:ﬂ“ lllllilililhill'l-riliIIlI-T

VOLTRGE DROF . .....vnvumnannannrnnana |

. CURRENT LEAKAGE .....-uuveusssranvnnn 9
0 1+
' BORST S hdramrErE s rramEen s vienaws 11
VIBRATION .......cunvanmranrananrrnonrs 12
................. e B

TEMPERATURE CYCLE  ......uveeraviaraass 14
FLUID RESISTANCE srrascasssanrarenanas 13
IMPIILSE ... ....vvvrctnmrnnranwarrrrans 16
TERMINAL STRENGTH ....:i:nvvenanrrnsnns 17
HUMIDITY sessimsiarinsanrannansnrsnan LB
SALT BPRAY ......:.tiviau-ancannnpanas 18

4.1 TFord Enginesering Specificatiaon

(delta) BS-F2VC-SF924-AR ............ 20
4.2 Data
1.2.1 Initial and Frinal Charact-
arization ... .ciiairiiiarana 39

1.2.2 Burgt data and Welbull ..... 44

4-2.3 ?1brﬂti°ﬂ ------ tdrsarncr [ a7

4.2.4 Thermal Cycle Day/Tima/Temp.. 52

4.2.5 Fluld Reaiatance .........u-. 54

4.2.6 Humidity ..cvovnnssnnsnssnna S8

4.2.7 Salt SPLAY ..:cvevecnenrencs S8

4.2.8 F3ITA-3F924-Ah Dakad ........-- 60
TEST LOT MO, TEST omvick |
TRITED Y
AFPROVED BY Tm . IIATINA;;HIHEEHTHULI DOG,
DATE INSTRUMENTS # L
FOAM 9298
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1.0 GEFERAL

1.1 Cuatomer: Ford Motor Company, Passehger Car Brakq Syatems

Engineering
1.2 TI Part Numbar: TIPELI=1
1.3 Custonar Part Number: F2VC-9T924-AR
1.4 Spacifications: Ford Enginesring Specification numbar

{delta) ES-F2VC~-9F924-AR
1,5 Date of Campletion: $10920
1.6 Quantity of Unita Teatad: los

1.7 Diaposition of Tested Onita:

1.7.1 bavicas 156-15-37 thru =42 wars destroyed in Burst
teating (3.5}
1.7.2 All othar dewvices are retained undezr quarantine.

1.8 7TI teat seriss numbar: 1586=-15-1D4

1.9 7TI Presaure Switch teat report pumbher: P5/91/49

TEST LOT N, TEST DRV ICR
TEATED 9Y

s EXAS MATERIALS & CONTROLE [nae,
::-rn = |NE'ITHUMEHTE Q ATTLEOORD. 4 037 [FAcw n
ﬂ

TI-NHTSA 7485




2.0 OBJECTIVE

F2VC-5F924-RA,
Sanple Report.

Thia battary of teats was performed to demonatrate the ability of
TTPSL2-1 to conform to customer speclfications given in {delta) EB-
in fulfillment of the requirements of the Initial
Units tasted were built using fully qualified
producticn compopents and production masembly equipment.

TEET LoT MO, TEST DEVICE
TEITED BY

AARROVED BY TEKQE @ u.n-r:mn:: :u :Puwrnm.: Do,

CATE o INSTRUMENTS ATTLESORG, WA 09702 [Racs -
FOA SIE

TI-NHTSA 7496




3.0 TEST PROCEDURES AND RESULTS

All awitchas were tested to Ford Engineering Specification {(delta}
ES-T2WC~3F924-AMh. A copy of this ES is included in Appendix 4.1.
Procedural detalls are theraefore amittad frem the prueasntation of
rasulta in most casga. In those instsnces whera the ES procedure
mathodalogy 1la medified, a2 oomplete explanation of tha actual
procedure is presented. For all tests, xew data la included in
Appandix 4.2.1.

A flow chart is ineluded in the ES (Framea 4 of 18}, as followa:
All taest devices are to be subject to an Llnltial characterization
conalating of Callbration, Voltage Drop, Corrent Leakage, and
Proof. Devices are then divided ianto groupe per the flow chart
and mubjaat toc the indicated tests in the Iindicatemd order.
Finally, davicea are subiect to a £final characterization. However,
it became npecessary to daviate from this exact procedure ax

deagcriked below. Wa belisve that this altarnate procadurs atill
nests the intent of the ES,

Curing tha £irat phasa of Impulse (3.10) testing (12 wirgin
devices} it wag diacovared that the pressurs—senaing assemblies
were improperly built, resulting in a reduction in life of the
diaphragm. During investigation of the root cauvss of diaphragm
problema, it was learned that the £inal crimp atation on the
automatic asgembly squipmant expariances this problem only on this
particular part; all othar devices built on this equipmant ars nok
pubjact to thls. Witnass the good results cbtained with the Light

‘Teuck (FAITA-IF524-A7) version of thia teat (see data in Appendix

4.2,7), built on the automatic assembly eguipment, as supporting
avidanca.

TRET LOT NG, TERT DEACE
TEETED BY

ARBROVED Y Tms MATERIALS & CONTHOLS [peney

OATR INSTRUMENTS Q ATTLERGND, WA 00 |PAGE .
FORM KIS

TI-NHTSA 7497




3.0 TEST PROCEDURES AND RESULTS, CONTINUED

¥hila analysis and permanent corrective actiona are cngeing, it waas
alao learned that the manual assembly equipment which parforma tha
final crimp producesa pressurs-szensing assemblias which have
accaptabla lifa. This squipment was caed 4090 during walidation
of F2VC-9F524-BB (T P/N 57P5L5-3) which uses axagtly tha sane
pressura aenaing asserbly, a3 well a3 to produca the rebuilt
Impulsa davices (157=18=81 thru =104) and will eontinue to be uaad
untif such time as the permanent corvective actiona are in place
on the automatlc egquipment and re-validation is completed.

To axpedite completion af the switch wvalidation, 12 of the rebullt
parts were not subjacted to the Flold Resistanca test (3.9).
Howsver, thils will not affect the tesults of tha Inpulas test io
any way, since tha varicua fluids do not come into contact with the
diaphragn. Invoking similarity with the Light Truck (F3ITA=-SF324-
AL} varaion of this test which was run aimultansoudly, all davices
wndargoing Fluld BReslatance in this test easily pasasd thair
subaaquent Impulse tast.

TEST LOT NO. TEST BEVICE
TESTED &Y

APFRVED WY TExas WATRAIALS n;uiu"lmuu vy

LI INSTRUMENTS ‘ﬂ‘ ATTLERORO, MA 62703 [RADE.
ORM 280

TI-NHTSA 7498




3.1.1

3.1,2

d.1.3

3.1.4

3.1 CALIBRATION

Frocedure: Calikration is checked at room tampéarature
using amblant air as the pressurs medium. Calibzaticen
aattinga, a3 spmcified on tha part drawing, are actuatlion
{slactrical contacts opening) at 200 - 300 paig, and
raleasa {centacty reclaosing) at 40 paig minimum. For cha
purpose of stabllizatlon, actuation values are recorded
oo the sixth cycla, after subjecting the awitch to two
(2] prassura cycless co BOD palg minimum and back to zaro,
followad by thrae (3) cyclag to 1.1 times azctuakion
prassure minimum &ad back ko iera. The changea in
continuity ia measured while cenduckting 750 +/- 50
milliamps at 13.0 +/= 1.0 wolts DC.

Equipment.: Custom TI designad and puilt prassuze
check station, using Reise Model CHMY6365 presaure gage
calibrated on a reqular gquarterly achedula, Continuity
change neasured on costom TI designad and built egulpment
magting the above slectrital paramatgra,

Initial Results: All 72 original davicas testad wera
found to ba within specification.

Final Reauclta; 42 surviving original devices wara Found
to be within specification. 6 wers deatroyed in Burst
{3.5), 24 were aborted from Impulas {3.1d). 24
additional deavices whieh onderwant Impiilaa bk had no
inltial charactarization wers alsc found to be within
spacification at the completion of tasting.

TEST LOT MO,

TEST

TENTED BY

AFFROVEDR Y

N3

MATLRLALS & SONTROLE
GROuUP

DATE
FONM DINE

[t s
IHSTRUMENTE ATTLARGRS, uA oo [mAaR .

TI-NHTSA 7499




3.2.1

3-2.2-

3.2.3

3.2 VOLTAGE DROE

Equipment : Fluks Modal 80208 Digital Multimeter,

calibrated quarterly, used in conjunction with the
continuity equipmant in 3.1.2.

Initial results: The avarages voltage diop was 4.9
millivolta, and the standard deviation was 1.9. All

valuas are significantly helow tha spaaifigation of 200
millivelta maximum.

¥inal resultas: Tha average wvoltage drop was 6.4
millivoles, and the standard deviatlion was 3.5.

TEET LT M.

TESY OECE

TEATED BY

AFFROVER BY

OATE

FOMM 5288

MATEMLALE & CONTROLY e,
n

IHSTL!JE:EMlIEE NTSQ ATTLERORD. A w7!  [PAGR

TI-NHTSA 7500




3.3 CURRENT LEAKAGE

3.3.1 Equipmant: Associated Research HyFok test unit uaed as
power source for 500 VAC, 60 Hz teat circuilt. Fluka
Mcdel 8020 Digital Multimetsr, calibrated guatrterly,
usad to maAsure voltaga crop acesas a sarias rosistance
of one megohm (+/- 5%).

3.3.2 Initial results: Measuring tarminals to case with switch
cloged; measuring terminals to case with switch opan; and
measuzing betwean the tezminals: the maximum cuzzent
leakage obsarved was 2.J microamps. All valuas are
siganificantly below the epeclfiocaticon of 100 microamps.

3.3.3. Final rmsulta: Same thiee xeasuzrements per deavice as
3.,3.2. All current leakaga values wara conslstent with
initial raesulta. All valuss aze aigaificently bglow the
spacification of 100 microamps.

TEET LGT NO, TEST DEvVICE
TEETED BY

AFBROVED BY TEXHE IIATIHIAGI.:;UGPEHTHHLI Do,

DATR INSTRUMENTS b ATTLESSAG, MA 02708 [PASE R
— R e

FORM 8208
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3.4.1

3.4.1

3.4.2

3.4.2

3.4 FROOF

Procedure: Calibration readings were recorded only after

proof testing. Test prassure was 000 pal par the part
drawing.

Equipmant: Enarpak model P=-392 bydraulic hand pump using
Engrpakx thydraulic fluyid as the pressure medium.
Hydraulic f£fluld i1s remowad from the devices uaing a
cembination of wvacuum and residue-free solvent
Sprayon {TM} Ri-Tech 02002 TF Electrical Contact Cleaner.
US Gauvge #33714 reading to 5000 pamig with 100 pai
incremanta, rasoivahle to 50 pel., calihrated quarterly.
Custom TI desigmed and built safaty enclosurs,

Initlal Reaults: ¥Ha evidence of fluld laakage and na
drop ln test pressurs was obaarved on any devica.

Final Rasults: No avidence of fluid lesakage and no drup
in tast prasaure waa observed on any davicae.

TEST LOT May. T DEVICE
TEATED &Y

AMFROVED BT TExas H-lTElIAé.: & coNTRoLs [oac,

OATE ol INSTR‘JMEHIE ¢ ATTLENCGAD, MA OITD3 Ipm 10
F oM k298

TI-NHTSA 7502




3-5-1

3.5.2

3.5.3.

3.5.4.

3.3 BERURST

Davices testad: 156-15=37 thru -42Z.

Procadure: A preassura of 7000 peig was applisd and hald
for 30 seconda minimum. Fressura waa then increased
slowly until failura. Failurg is typically sigoalled
by a suddan drop in test praasurs of several bundrad psi,
which correesponds with the first polnt at which aome
intexnal componant reaaches irrevaraibhle plaatic
daformation and causas an inerasase in iaternal voloms.
The pesk pressure attained as this otcura is defined as
tha burating point. '

Equipment: gama as 3.4.1., with tha additinn of Tnarpak
gauge reading teo 10,000 paig with 100 pal iIneraments,
rasalvable to A0 pai,, calibrated quarterly.

Reagulta: All aix devices pasasd 30 seconda at TO0Q paig
without evidence of £luld Jieakage or drop in kest
Frazauza. The failure point defined in 3.5.2 was
*ecordad, and a Welboll pleot generated. S3Saa data secticon
{.2.2. vUsing the statistical acceptance criteria from
the Ej (frame 3 of 18), a2 mialmum Weibull 3lope (beta)
af 31.5% and a nminimum Characteriastic Life (theta) of
7680.7 psi was calculatad at 50% confldencs. Tha 0.72
raliahility at 90% confidence :3 7414 pal. Thua, tha
parts exceed tha burat spaclfication of 1000 paig by 414
pai .at tha Ford-specifisd confidenca and raliability
lavels,

TEST LOT .

TEST caviEs

TEATED &y

ARFROVEDR WY

MATEMIALE & CONTROLE | g
anaur -

QATE
FORM G2an

TEXas s X9
INSTRUMENTS ATTLESORO. Wk 32709  |BAdw 1x

TI-NHTSA 7303




3.6 VIERATION
3.6.1 Davices tested: 1%g-15-43 thru -48.

1.6.2 Eduipmant Vibration table, Ling, modal A395 with
Hewlatt-Fackard model 5427 contrals. Alr tank with 350
psig minioum pressurized Nitrogen used ta actuate devices
with at least 1.1 timea maximum actuation spacification
on part drawings 300 paig * 1.1 = 330 psl mindimun.

3.6.3 Rasults: All glx awitches met the accaptanca critaria
' in the E8 (framea 9 of 18; secktion III. I. 2.}.

TEST LaT HO. TEST DECE
TENTED BY

APEROVED BY TExas MATERIALE & CONTAGLE [noc.

OATR R INSTRUMENTS # ATTLRRORD A R {PRGE =

T-NHTSA 75604




3.7 YVACUUM

3,.7.1 Cavicgd taeated; 15&-15-49, -50, -52 thru -55.

3.7.2 Equipment - Kiptay wacuum pump. Senastdc presaura
transducer range 0-25 pala calibrated quaxterly, with
Fluke modal 802(B Digital Multimataer readout, calibrated
guartarly.

3,7.3 Bagsulta: All aix deviceas met the acceptance criteria in
the ES (frame 10 of 18; secticn III. K. 2.).

TEST LOT Na, TEST DEVICE
TESTED BY

[ArProvan av TEXﬁE # m‘rnnu;: n-uﬁ“"o“ =y

DATE IHE‘IRUMEH‘I‘B ATTLEBDO®T, MA 03703 [PAOR -

TI-NHTSA 7505




T —rr— T T ——

3.B TIMNMERATTINE CYCLE
3.8.1 Cavices testad: 156~15-56 thru -61.

3.8.2 Equipment: Thermctron model S-4 Mini-Mar envircnmental
chamber capablea of -55 € to +200 £, humidity
uncontrolled. Custem TI designed and bullt coyelar,
utilizing Enerpak integrated hydraulic presgura scurca,
TI:l5 Programmable Logic Controller, Moocg amrvovalve and
conkroller, Simpaon signal genarator, and opposing-
Piaton fluid isolatporas, to produce a hydraulie~fluid
flow=type primary with a brake-fluld dead-and-type
sacondary tearminatad with a 24-station manifald agquippad
with internal heatsra. Capalyllity to 5 Hz at 0-14350 paig
cycla. Custom TI dasigned and built 24 statilon Switch
Monitor Clircuit which automatically atops the cyclar in
thae &svant of abnormal awitch action, defined aa
continuity change which dnas not txack the signal from
the aignal generator. Tharmoaouple raeadouts calibrated

quartarly.
3.8.3 Fasulta: All six davicaes met the accaptanca criteria in
ES (frame 11 f 19; sectiopn IXII, L, 2.). Data shaeat in

saction 4.2.4 shows actual fiuld and anbient temperatures
attalned at sach 'cycla.

TEST LOT NO, TEST OEvICE
LT'A::: [ 14 TEXAS % MATHRIALS & CONTROLS | oo,
DATE P INSTRUMENTS ATTLEBORG, WA ETT  |PAGE "

TI-NHTSA 7506




3.9 FLUID RESISTRNCR

3.9.1 Cavicgs temtgd: 156-15-01 thru -36,

3.9.2 Equipment; Flulds az callad out in ES tabla {frame 12
of 18); apprepriate beakers and storage apparatus; ventad
haod.

4.%.3 Feaulta; The 36 devices were divided into groupa aa
follows for subssquant tasting. Results of thase teats
are raported helow.

4.%.3.1 Inpulse {3.10}, -01 thru =12

3.9.3.2 Terminal Atrength (3.11}), -13 thru -24.

3.9.3.3 Humidity (3.12), =25 thru =30,

3.9.3.4 Salt sSpray {3.13), -31 thru -36.

TEST LOT Hiy. TEST OEVICE
TEETED BY -

Y p——— TEXAE Hl.'ll!l.l‘l'.l‘guliuﬂ'l'ﬂnu DO,

CATR P INSTRUMENTS I? ATTLLROMD, MA QTG [PAGK ™
RO X

TI-NHTSA 7507



h‘d

3.10.1

3.10.2

3.10.3

3.10.4

3.10 INFDLEE

Devices taestad: 156-15=-§1 thru =104,

Procedure: 24 wvirgin deviceas wers run as oppossd to 12
virgine and 12 from Fluid Reslstance. Thias Ly disguased
in detail in section 3.0. The paramsterz givan in the
ES (frame 7 of 18, ssction III. E. 1.) ara followed
eXplicitly.

Equipmant: asame az 3.9.2 with the addition of & 12-
station inductive load bank, per the achematic found in
tha ES (frame iB of 1B; figure 4.} used in the laat 25K
oyclas.

Reanlt=z/Discussion: Fra-charactarization was not
parformed. Aftar complekion of cha 500K cyclas, all 24
devices passad tha agoeptance criteria found in the ES
(frame 7 of 18, amction IIX. E. 2).

This teat may ke ragarded as tha ona of thae nost
rigorous. This test 1§ ruon at alevated tempsratura {135
C fluid), mlgvated pressura (1450 p=ig, 2 Hz), and total
cyelas (applying brakes 5 timax per mile for 100,000
niles} which exceed conditiona typlecally found in actual
notor vehicles.

TEET LLOT NO.

TEEf CEYICE

THENTED BY

ARenirvyig 1Y

MATEMIALE & CONTADOLE B,

BATE
FOAN A2l

EXAN
hqsﬂ?thdErrnsilgl nﬂmngmxﬁm:nnn FAE 1E

TI-NHTSA 7308




3.11 TERMINAL STRENGTE

3.11.1 Devices teated: 156-15-13 thru -24.

3.11.2 Equipment: Custom TI 'da::l.qnqd and bullt fixtures for
gaglhg terminal movemant after Force application and for
application of impact via a pendulum., This squipment ls
reqularly used on the 5725/77P3 assembly linea in tasting
to TI Quality Assurance Spacifications.

3.11.3 Rasulty; All twalva davices passed the accaptance

: critaria found in the ES (frame 10 of 13; saction ILI.
Jg. 2.).

TREIT LOT KO, TEST DEVICE
TEETED &Y

APPRGVED WY _Texas ot i G

BATE [INSTRUMENTS ¢ ATTLEROND, wn w10d  [Faom -
ﬂ‘_

FOAW Fxea

TI-NHT3A 7508




3.12 RUMIDITY

3.12.1 Devices teated: 1356-15-25 thru -30.

3.12.2 Fguipment: Humidity chamber RK model 58.

3.12.3 Results/Discusaion: Pleass note that performing a full
charucterization per the EE conalats of actuation,
relaase, millivelt drep, current leskaga, and proof.
Thiz battery of tests when perfarmed on alx (6} devicas
takes approximataly 2 hours to complata. Therafora
"within 15 minutes..."” called out in the ES {frame B cof
18, sectien IIT. G. 2. a.} i3 an aoceptance ragquirament
that is phyaically imposalkle to mest, Every effort is
made to complata final charactarization within tha two
hour pariod stated above.

All aix devices passed the accaptance criteria found in
tha BES (frame 8 of 15; aection III. G. 2.].
TEST LOT WO, TEST oEVICE
THRETED BY
ARPROVED &Y TEXAS MATEFALD & CONTROLE | DOC,
BATR o INSTRUMENTS WP arriemovi, e [iaas ”
FOWM 1288
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3.13 BALT SPRAY
3.13.1 Cavicas teated: 156-15%-31 thru -16.

1,13.2 Equipnant: Harahaw salt apray chambar.

3.13.3 Besults: All six devices passad the azceptance criteria
found ‘in the ES (frame B of 18, section TII. H. 2.).

TEST LOT HO, TEST DEncE
TEATED BY

APFROVED WY TeEXAs MATIRIALE S CONTAOLE Fron.

DATH INSTRUMENTS Q ATTLARGRO, WA 0170 [PAGE e
——LE 0

FOAM 518

TINHTSA 7511




Appendix 4.1
Ford Enginearing Ipecification
(dalta) BS-F2VC-SF324-Ah

J TEST LOT NO. TEST oEvicE
THEETED BY
APEROVED BY Texas MATEPLALE & CONTASLY [nae
GaTE o INSTRUMENTS T arromsa el oo [rras =
FOAM B2

TI-NHT3A 7512




Y2 Engineering Spec.ification
TPART NAME
SWITCH ASGEIMELY - SPERD CCNTACI, DEACTIVATE

o

ot P

o

e ‘,:;I

FART NUMBER

7 ES-FIVI-OF5RU~Ak

T |
m
LET
FR

QATR LaT

e ——— e p—

PRESAREDY AFSROVED oY

CHEGKNR Y | CATALID 8

COMTURNENGIL AR OV
JENATUNE

g S —wereprsie-
ONSON ENOMEERING SUPERY

———
CEEAN BN EENING uaT

MAMLFACTURING ENdAA.

E——
QUALITY CONTROL.

PURCHARING

T — x-S re———
SUMALIER GLUALLTY ABEIETAN

ELECTRONICE DIVISIC

RAME 1

oF

18

V BE-F2r0-orozi-Ak

TI-NHTSA 7513
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This spacificarian cevers cthe test requiremsncs for the apesd
concral dasceivacn switch -9F924- uged in ths elsztronic spaed
srnErel systam. Design changes on the switah azsszbly or its
comporanes shall noc ba mada withour conplianas te Sascicn V of
thin zpesificacisn and weictan approval frem cha zelsasing
Frodugeion Enginesring Offfcs,

This sngiosscing spacification is s supplement co the ralsased
drawing on ctha abova parc, apd all raquirananca hazwin suac be
mat in addition to all sthar requirecsnts of tha pare deswing.
Hipiwuy oeasuras nacassary for damonstracing compliance to chese
caquirsmants ara givan in sach seetiom.

Tha sogiceszing cascs, sample slzam, and caat £rsquencies
asmitained within this snginesring specificacisn esflacc cha
ninimm ragquirsssnts sstablishad to provids a ragular avaluaeion
of conformance £a design incanc. Tha snginesring tasc program
is intindsd an & supgplasant to noroal cararial Lnapacclions,
dimansional cheoking snd in-process contrels, and should in ne
vay adveraaly influsnce othsr lnapaceiom cpmracions.

Ql zupplisrs may implament diffstent casc sampls cizes and
frsquangles providing chsss changes have basg locluded in an

‘aleeroacs Contrel Flan appraved by cha design responaiblie

froduct Enginearing 0ffica and concurTed Iin by SQA.

Prnd.un::l.un ?llid.l:iuu {:nn 'I:uu gusc ba complacad saciafac-
corily with parta Erom produccisn coaling (and procazsas
whar4 passiblas) bafars ISTR approval angd authorizatiaon for
shipment of production parcs can be sffscced. Parcs must be
twvalidatad complecaly, ox par 3sction ¥ whenaver aoy change
iz mada which could possibly affeor parrt funczion or
parfocaance.

* la-Process Tesc Fhasw 1 (IP-1) - IP-1 ceecs arm usad ca
damormtracs proceass capabilicy and musc be completed uwiing
initial praductien parts from produstion toeling and
procaases prior co firsc production shipmame approvel. IP-1

cadta ach ca confimue in affsse uneil procass capabilicy is
demoratrated.

+ In-Frocess Tsat: Phase 1 (IP-2) - IF-2 casc program oay ba
implesanced culy sfcar process capability has besn ex-
tablished. Teats must be cuspleacsd with producrion parts an
a continmuing basia. Samples for thesa casts pust be selsccad
o0 4 vandoa bails co reprasent the sncite production
population asm ouch as possihla. In the avent chac any of che
raquiressnies in chess testz ix noc ssc, the teactiom plas
ipucified 11: Ford Q101 Sestion III.E.3, "ES Tast Ferfarmanca

1{7-9

V ES-FIVC.GFY24-AA
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I11.

]

ErKa-mmpmphmk

Toeat Mams
Nuncrional

- .

Calibration
voleags Drop
Currant Laskagw
Proof Tost

huregt

Vibration
Terainal Scrength
Yacuum
Temparatuce Cycle
Fluld Raxixtanca

ursbilicy Toste

Z

k]
'

Inpulan
Humidity
Salt Spray

HMilnimum

Accaptanca Zample

a1l Musi Pass LOO%

4 /Lot
h/Lan
&/Lot

i /Lot
6/6 Ro.
4/Lox
6/6 Mo.
656 Ho.
16/12Ha .

/3 Ho.
&/6 Ho.

Scacimtical
Teak
Acceptanca

All Husc Ppes

» » [ ]
Ma 72
411 MumL Paas
Pe0- .72
Pb-.T2
k- 95

P50- .38
PO0- 72

SECTION Tif. TABIE QF TKSTS
Seaclacienl Sracistical
Hinimum Tasc Minimum Toast
Ssnpla Accaptancs Sampln
Sige  _Gritexia  _Glze _ Lpiterds = _Size = __frixecis
12 Pod- .96 100%
72 P90- .96 12 /. Pe0- . B5
12 P90- 95 1/Ha. PO0- .56
712 PoD- .98 12/Ha. Po0- . B&
& BaG- 12 3/Ho . P90- .55
] M- .12 3 Ho, F}- .56
12 YD - B4 &/Ho. PoD- .72
6 - Pab- .12 1/Ho. PO0- .56
& pG- 712 IMa . PoL0- . 56
s MIG- .95 I6/12M0  P90- .94
14 E90- . 90 12/d0. PM1-  B&
[ P0- 72 IMa. PY0- . 54
& IMa, Pa0- . 56

raG- 72

6/6 Ho.

poiy-. 72

uchESyOeds Buuseuituy (R
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@D Engineering Specification

FRODDCTION VALIOATTON FLOU CHARE

12 TEST SAMPLIS

Itl. :. CALIERATION

VOLLASE mEnoP
k. PIDOF TEST

g, CUELENT LEMIADE

72
34
18 TIE. M. FLUTD EEATIETANCE
b1
& i 5 4] L2 1z [} )
tit. ». LIz, 1. LLI. ¥. I1t, L. 1L, E. 1z, 1. IiI. 11I. H.
MWt VIARATICH VACTION TOMFEEATORE IMFULAER TIRMINAL | | WMIDITY IALT
—— CYetE STENCTH SPAAY
5 ] ] 2a 12 & [
ALL HUTT FAID
.1
III. &- CALISRATION
b, VOLTAGE DROF
¢. CUMAENT LEAKAGE
D. PROOF TEST
[ !
ALL, MATAT FAAS
4 18 ES-FavC-9F9ai-AA
FRAAME oF AEVIRED NUMEER
Yo PD 394782 irevmwn surrmas mev wor ue nesm
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&. Swizeh calibvation i3 te be checked at roca
canparacurs (14G-33°C) usiag anbimpe air or
sfpuivalant.

b. Calibrarion ssctings shall ba spacifisd an cha parc
drawing with cha sactings checksd after 1 or more
ptassurs cyclas wich ashisnt air, or squivalenc.
Fragsura cyals cangs i co be dacarmined by che
mamufsccurar to insure avicch calibestiom stabilicy.
The cuc-in and diffsrsncial zec pointa ars co be
anasuced while conducting 730 £ 3¢ milliaoparss
while 13.0 ¥ 1.0 volea B.&. {5 applied. Tha cut.in
point ia to ba checksd wich increasiog presaurs.

¢. The cut-out polnc i ko be checked with dacreasing
prasaurs, and che diffaremcisl ssc polnc {4 co be

caleculaced using cha cum-in prossurs sinus Che cuc-
out PEASAUrA,

2. Asoancants Ramuivefects

a, Honconformamcs i1 dafinad aa any awviceh point which
falls outsids che tolarance band spacifiad op che

part drawing.
B. Sgloaxa lzan
1. Isak RBsgquirspency
4. Valtage diop is to be meamuxad afcar Z or oors
agyelus wich ashisnt alr or equivaludse fram D o
10,000 &£ 172 ¥¥a (1430 + 15 PSI) while conducring
10 3 3. eilligmps and 131,40 % L.0 volta D.C. 12
spplisd to rhe switch, Undar chess conditiona with
the switch cloasd che volcags drop la co be
weasuzed. Hillivolt conosctiom intsyfuca ac
esrminaly tg be less than 10 mfllivelts,
2. Acosucancs Raquiremescs
&. Nonconforpancs is Jdeafined az a voltagpe drep in
axcass aof 200 aillivolts,
14 V ES-FIVG-9P924-AA
FIUAME or MNIAED NUMEER

‘.'-‘EPB 394?-12 IPrisimpl AR Sy SSOT B vl
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FI3 {comre'd)

a. Current lazksgy f3 to ba checked wich 500 vales, 60
Hx alFarnacing surysnre.

b. Curranc lsakags ix co he cheaksd:

{1) Batwesn the switch leads with tha concacta apsa.

{2) Eatwesn tha lasd and tha switoh housing wirh
concaces closed,

(1} Bacwaan afcher lasd and swicah heusing with cha
CONLACTE Open.

2. Acceocancs Rscuirspentx

a, Honconforsanca Lz dafinad as any leakags cuxrzmmt in
axcass of ona mundred (1) miarcanpars.

'1‘1‘-' PD 3947-!2 mmu-—unwu-

D. Exoof Tesg
1. ZIsat Bsquiraganta

. Subject anmple switchas ta Seation & to satablizh
chalr inicial swicching prasaures.

b. Proaf taat iz to be conducted using braks fluid or
squlvalent 3u the pressura nadiim, Teef peataure

n shall ba as specifiad on tha paet drawing. Test

prassurs shall & isolaced from pressurs scucce and
bhald for noc less chan 30 sevends.

c. Rachsak che wwitchas ko Ssctiom A.

2. Accapnanca Rsgulrjssncs

a. Mo svidsnca of Fluid leakage, sswpage, or drop in
tagtc prassury greatar thap 430 WRa. ({62 PEI} s
parmiccsd.

b. A changs in corc-in and cur-ouc PEeSSUCes EERACAT
than 3 5% frem che initial valus is nat paroiccad.

. ThHa tsst samplsa must be destroved afesr tasting.

| ]
18 -V ES-FIVC-9P925-aA
FRAME o MEVIBED NUMBER
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§ {zonc'd)

Tasr the swicch for a eatal of 300,000 cyelad.
Cycle pramsurs batween {low) 0-276 KPa (Q-40 pal)
and (high) 10,000 + 343 KFa (L1430 + 30 pal).

17 0 - 475,00 cyelaa: 13 & ) voles,crids currant to
moniter funecion.

2) 47300l - 300,000 ayelms: 13 3 L volom B.G., T30
+ 50 ma., por flguzm &,

Braks fluid ceppsraturs ©o ba 115 & 14°C and ambienc
Capparaturs to be LO7T*L min.

Cycln Tata 15 o ba 110-130 cycles par ainuta,

Switch must open and closs sach cycls.

1. Accentance Bscuirsmency

Aftar ispulse tsst check to zections A, B, &, & D
uzing cthe procedury sacablished in aach sscticm.

Homoonformanca 1s dafinad as any swicch not omsciog
the cricaria in ascocions 4, B, C, & D.

Samples ussd far this tast muat ha destooyad afcar
all teating is cooplaced.

Buxac strength iz to ba checkad usizng boake fluid oz
squivalant as tha presmurs oedim,

Yressurizs che swizch oo 48,3 WPg (7000 BFRI) minloum
and hold Eaxr 10 swoorwia mindisxes.

2. Accaptapcs Rscuirspencs

Noaconformancs 19 dafined ap any avideanze of fluid
Ledakaga or ssapams fram che smitch or chresds.
Saoplas usad for this tast must be deactoysd aftex
taating is completad.

7 18
or

W E9-FIVC-9F924~Ak

it PD 304782 isrvrews it may uov ve vasy
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| @B Eninesring Speciication

L R R R TR TN

=il W)

Mount ths switch in cha tast port in & Imidicy -
cbaasber. Corrancly Zelsased macing alaeryical
COMDAGCoT masE ba inscallsd bafore start of tasrt.

Subjact tha switch Ta ten (10) continuaus bumigiey
tycles as Eollows:

(1) Raisa tempararura ea 6% +10/<2 'C cuar 2.5
houts; at 70-98% ralative humidity,

{2} Hold 3 hours ac &5 +10/-2 *C ac 90-98% relative
humidirey,

.(3] Lowar tampararurs co 25 +10/-1 *C ovear 2.5

hours: atc 80-58% realative mmidity.

2. Accaptanca Reguiremapps

a, Wichin 15 oinutes aftar compiscion of che rTench
humldity cyela check che awirteh co sactions A, 3. ©,
D, uaing chy procadurs sstablished in sack sacclomn.

b. HNomcemforsance is defined as any awitch mot meacing
the criteria in ssecions A, B, C, or O

H. 3alz Sozay
L. Tsac Reguirmmencs
[ ]

&, MHount tha switch in the tsst port in & salt Iprary
ahanher, Tha currsncly caleasad pacing slescrical
cormacter and wiring ousc be lnscallsd prisr =a
SeRre of cast.

h'l

Exposs che switch ssssmbly ca 72 hours of 1alc spray
par ASIM. B-117.

1. Acoancancs Bsguiressnca

Aftar sxposurw, check the swicch co sscciona A, B,

€, D, using the procacura established in each
usction.

Neneomfsroancs i dafinad as any swiroh noc mmecing
the cricaria in awations &, B, &, or D. Sanplea
ugad fay chis test mast he daycrayed afesr all
casting 1l complacad,

FRANE

1s
on

V 28-F2VC-9F926-A8

.ru-' 2 3547:!2 |Pronrain Silierm mey ROT b v
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(cont'd)

&. Mount tha switeh in the test pore and ittach che

SUrTeRTly ralassed macing slsocrical conreecnr
bafars atare of tasc.

b. Switches are co be vibratad in all 3 plapes wich
slactrieai continuicy baing ammitored during che
- sncire tasc. Ses Figurs L for switch orisntacicn in
the ) plapes. Vibracion tasrs ara £e be comduaread
&C IDOWm Camperatura using bralks fluld, soblact air.
or suivilanc as che praasurs oedium.

¢, Incarmnal prassure shall bs maintained ac O ¥Pa G.
whett ths awizch 15 in cha closad posicion and 1,1
tioes max actuation presaurs ahown on print whanm cha
switeh i in the apan pasicien,

d, Vibrace cha swiceh st 1.5 sm displaceasnt {pask-rco-
peak) whils varying tha fraqueney uniformly from §
j tn 30 to 3 Hz over o 3 minurs pariod,

a. Vibraca che atitech in alteroata ona-hour pariads in
’ the opan and closed positions for a cotal of 8 hours
in sach plane. (Tatal test cime la 24 hours).

2. Agceprance Recuizeasnca

‘a, Aftsr che sncice vibriction ssquanca chask the
switches ca samctiona A, B, €, or 0 wyiog the
procsdurs ustabllshed in sach ssctlon.

b. Yonconformenes is definsd as sy evidance of leakage
Rr any changs in sleerrical comeinuicy/disconesinuicy
during cha vibration cyclas, or any swiceh not
meating tha critaria in ssctions A, B, C, or 0.
Samples uied for this casc sust be degtroywd aftar
all cesting {s completad.

9 18 Y ES-FIVC-9F925-A
ERAME oF AEVEED NUMEER

Yoot PD 394702 \rvviove surmiana mey vaT 40
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&. Moume the switch 1o the tsst pors.
f1) Apply a B9 + ¢ N axial faoras to sach zarminal.

{2) Wich « pendulua spply & &3 + % N tapact foras oo
the swicch housing ac chs copmwecor and,
perpendicular to ths centetlioe axiz of rha .

avitsn. Saa Figurs 2 for force applinariom
point smd dirsecion.

2, hccapcapce Baguirsoancs

L. Chatk che switel £o seociowma a, B, C, and D uaing
tha procadurss ssceblished in sach section.

b. Haopconformanas i3 dafined as amy cerminal or housing

Eracturs, ar amy swibch noc mescing the coiceria in
asccions A, B, C, or D,

a. Mount thas switch in the test port. Vacuus TSt 4@
to ba conducztad at room tempsraturs using amblant

alr am cha prassurs oadium,

B. Subjece ths avitsh co 3 cyclas of vasuum from
atmospheric prasgurs (760 oa Hg) to an abaeluce
prazsura of 3-6 mm Hg. Maincain che vasuua for &
mioizum of 0 seaonds.

1. Accaprancs Reguiransncs

a. Chaok ths switch to seccicns &, B, G, and D uning
tha procedurs sstablisbed {2 sach saction.

b, Yencomformanza is defivad as any swicch not zasting
ths arfitsria in ssstioms A, B, C, and D.

B By = 20581 x Q0 K Pa

Emeem Hy 3 otk pri =z O B0 1< Ea,

10

18 WV ES-FIVC-9F324-AA
oF ATVISED NUMSER
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Hount swirches in caac ports; cest %o be run using
curzencly ralsased braks fluid.

%. DRapmat cha following procsducs 33 tipas.

{1} Lowar the swireh and fluld cssperacurs o at
. 1-.-“: 'ﬁu-c.

(2) Cyals cha switches tem cimes ac 10
muconde/eyeles. One cycle coneists of a
prasaurs variscion from O -« 276 KPFa.G {0-4&0 pal)
Ea 10,000 + 3453 ®Pa.G {1630 & 10 P51},

Hoew; Switch mumt gopan and closs sach sycls.

(1) Ralme mvitzh and Fluid cesparaturs to 38°C
oinimom.

(4) BEspwat Stap 1.

) ¢. AL completlon of Step b, chagk swilitchas par aaztions
J' A B, G, ad D,

2. pccautancs Raguirapankx

8. Bonconformmon Lx definad as any weidanow of swiech

fluid laakags, saspage, or not oeacing the criceria
a of pactiona A, B, G, and D.

M. Eluid Bsaistance
1. Iasc Baguizsmsnce

a., Home ths swritzh in the test part and ofisne as
iontalled in cha wvahicle.

b, TLascall tha currsmcly ralssssd oacing elecrricsl
compector (with wize laads) co thae switch.

d. Sagumrially, iooetss chs switgh inco sach of tha
spacifiad fluids, at & temparaturs of 23 ¥ 2 °C, for
5+ 1 sacond. Eswova cha swiceh apd dealn apd acore,
tha swiech far tha spagifisd tims at room
temparacurs, prior to fmeersing inco the nexe fluid,

1 14 WV IS-FIVG-9F52h-AA
FRAME Qr VSO | NuMaER

TI-NHTSA 7523




Rafarance Fusl C &0 + 5 arn, ROTIN

ASTH D471

10Wa0 Exgine Gil 26 + 1 bhourx lé days
Echylana Glyccl/ Wacar 24 + 1 houx 24 + 1 hour
50790 by YVolims

Beaks Fluid 24 + L haur &4 + 1 hour
DOT 3

Aucomacic Transalasion/ 24 + 1 hauxr 14 dave
Pawar Sresring Fluid

(mama) ESP-M2CL1B-CJ

Isopropyl Alachol/ Wacar 4 + 1 hour nans

50730 By Volwume

Rafarance Fusl ¢, 24 + L hour aons

A3TH Da7l wich
Machyl Alcahol
35/15 by Voluze

Per the Flow Charc. subjses the prascrilied nuabsy of
iloaesrsad swicchas to che poxc imwarsion tests
ipheifiad balaw:

ITI. E. Impulse

IIl. G, Humidicy

I111. H. Sale Spray

III. J. Terminal ftremgth

dccEntinse Esgulirsssncs

Swicches cuat fully oesst the requirsmancs of cha
spaoifisd posc lmmersimm taac.

Wonecnformance is dafinad a5 any switch noc peating
che ericeria in seccions A, B, G, or D. Saoplss
usad for this cest pust be dsscrayed aftar all
tasting ls completad,

12

13
oF

% ES-FIVC-9F924-AA

Illg PO 384707 rrevrms st e war ve e
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@D Enginsering Specification

» Iv. SIATISITCAL AMALYSTS METHODS

4. For PP, IP-1 and IP-Z teacs, &ll samples cascad cust pass.
Having all tha raquizsd sample sizs pass will provids dara
"8 supporz cha conclusion chet the swircch has & pindisum
calisbiliry &, ac a given confidenas of C. Ths notacion
Fe-2 in incerpraced as winiosum reliability squal to R. at a

confidevcs C; chug P90-.00 means a sinioun relfabilicy of
80s ar 90% confidance.

ALl lazplas muse pass is che statiscical cest accapcancs
eriteria statad for ceecs with 1004 fragquancy; or saaplas
_ fTom lots, which could hava a variable aizs.

V.  REVALIDATION REMRZNIES

A. Yo change in design, macerial, procaas or componsnt dupphier
shall ba aade without prior appreval from the raleasing
roduct Enginasring Cffice. As part of approving m changs,
the raleasing Product Engiossving Offfce will wstablish cie
poerrion of ehe Product Validation tsacs requirsd ca Ha run
o revalidace cha svitch. The fallawing tahls L5 to ba uzsd

as & gulde in datermining cha cype of teats requirsd for
ravalidacion reguirsments.

RINNING GHADGE REVALIDATTON
Froasss or Haterial

—Cowuonanc Shanxs ox Hew Supnlisz
1. Terminals, Contacts, az IIT. 8. C, E, G, H.I,

Connaator J, L, M,

Cass or Houping AlL Teata

Disc or Diaphragm III, A,0.5,F.I.K.L.
4, PFitring or Fluld.Cormwetisn 1IL, O, §. F, K, I, M.

%. Ammal revalidation Ly oot Tequiznd on carryovar switchms,

Vvi. Lo DEFDUTION

A lot is dafined 43 no more than aight {8 heurs of praduction
up ta 4,000 places. If sbifes axcend bayomd eighe (B) hours, or
mora than &,000 plecas ars neoduced in a shife, cha product ot
ba sapavatad inco ac least locs,

>

13 18 7 E3-TIVC-SF9Z4-AA
AN o AINVARD NUMBER

.1':-' FD 394?-!2 LFetoymiis. dnbinantan ey WY b ppaly
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@» engineering Specification

vIil.

TTIII.

SECIRD RETEMTION

A. Eargrding and racord recancion shall confore with Fard Q-
oL,

Produceion Validarion test rasults and analyiis ars eo be -

forvardsd to tha raleasing Product Enginesring Office hefora
approval for shipsenc of produseicon parts can be gramced.

C. In-Procasz test cesulcs shall be availabls at the supplisx's
sanufacturing fasilicy for cha ralaasing Producc Eaginsevisg

Offics mnd Ford SQA or its repressntarives ez review on
FRqUARE.

AlL switchan ars o be ldeneified with the Ford part oumbar,

suppling idantificarisn, and o dara cods indicating final
asasmbly. :

All caat squipmsnc and tsac procsdurss Iot tescing ta this
spacificacian must b approved by tha ralsasing Product
Enginsaring Office and no changs in squipment or procedure may
be moids without theiz writfen cOOCUTTATICE.

Tast port eonfiguracion is shown in Figura 1,

O-rings, i uyed in the dasign, 3hall ba Eres from cuts, olcks,

abzasions or any athar damage vhick would Tesult in & fluid
laak.

All svicches must have a shipping cap inacalled over tha port
chreads to prevenc concaminacioo. All shipping caps cuat be

appcavad by the zslsasing Producc Eagineering Office prier o
production lnaorporacion.

All swicchas that do not pass che calibracion test ars Co
althar ba raadjusced and rschecksd, or scrapped. (Salvage of
CUNpOnENS PALCE permittad with l00% rainspacelon).

1Ff produce nonconformanss scours far casc Seceioms III. B, G, D.
L, ¥, and J, produgscion shall be scepped and the probleas
corranced. All produceion locs shall be soread 100% priaz fo
shipment. Suspeatsd nonconformance of any shipped pazrta sball

be zaporrad {mmediacaly co chs raleasing Producc Engioaering
office.

1f nowconformance of tha statiatical accepcance critaria ccocurd
Ear tasc Seccioms L11. G, H, I, ¥, L sod H, a causa to recall
the subjsct wesks produccicn and ca stop produccion omy rasulct.

e

18 & E5-FVC-9P928-AA
o ARIND NUMEEN

'{'ﬂ PD 3947"2 LSy iy bt vy ST W s
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AITH B-117, 3Jalt Jpray Tescing
Ford Q-101, Qualiry Systam Scandard - 1722 Bditioan
ES-FOEB- 14AbEG-AA,

ES-F2VF-9C733-A4,

Spacification - SLY Assy - Wlrs Conpeecror

Speoificacion - Servo Assaobly Speed doneral

PRANE

15

11

Qr REVISED

NUMEER

W E1-FINC-9F524-AA

Yl PD 3847-22 rrovs soviom sav wor o0 ween
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2> Engineerng Specification

Ml )
<1
| = lY
1 f—-—-1
i
VIBRATION TEST - SWITCH ORIENTATION
Flgure 1.
SaN AXIAL |
FORCE
45N
I'!l,: ,EI (| I™PAcT
— FORCE
§ ‘
TERMINAL STRENGTH: LOAD ORIENTATION
FIGURE 2.
16 18 ] 7 ES-TRNC-IT92i-dd
FLAME OF RENAED NUMBEN -

22 DD BB47 22 soerros vemrees e 0w o2 ot

TI-NHTSA 7326



@ Engineering Spacification

P - 24 UNF-2B THD.

r— $ 10,0 x 45 2.0 MIN DEPTH
| / FuLL THREAD

3.25 -~
3.10 [l 42" °
?s 3. 9%
3.84 ReFerence
SAE T912 OCT 80
figure SA
. TEST FIXTURE PORT CONFIGURATION
FIGURE 3
17 18 V B3-TC-51624-4i
RAME oF D Im

VAT P 2847-83 sreview sitiens mev 0¥ ba mon
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@) Engineering Specification

¥

+ i3V j:j'v

| 750 ma £ 50ma

JLTRA FAST
RECQVERY N
pI00E X ~i7.3 0

100 N \ % 300 mMH  MINIMUM
5%

DEACTIVATE SWITCH
TEST SET UF

FIGURE 4

8 18 V E-FC-57924-hk
FRAME op l!lﬂllq NUMEBER
#ﬂ' FD 3947'!2 | P i LNV W HOT B G
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Appandix. 4.2.1
Inltial and Final Characterization

, TEIT LOT Mo,

ERVIEK
TEATED &Y

ARFROVED BY TEXAS WATERIALE B EONTROLE [D0C.
DATE ALxE%aX0 I‘NSTRU MENTS Q ATTLE lnnn. MA 03703 [RAOE ua
FORL I8
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J TRET LOT NO,

Appandix 4.2.2
Burat datra and Waikull

TEST DEVICE
TENTED BY
ARBRSTD By TEXAS MATRAIALS & GONTROLE |[nawm
TaTw INSTRUMENTS WP avriesins e smo [prag—
FORM 8284

TI-NHTSA 7538




i"—-"f EEBTIMATE AND TWO SIDED 20 % CONFIDENCE
INTERVALE FOR DISTRIBUTIUN PARAMETERS
L R At S L L TR F TR R T TR e e i

SHAPE({BETA)Y ~ARAMETER 1 - &AL F
LOWER LIMIT 1 31.5%""‘-‘“" rrtgng @ 405

LUPPER LIMLIT 1 L1289, P2R0Z9 1742047
SCALEI{THETA) FPARAMETER1 7748, 737 .
IMIT ] FEA0, 70— v FXMEME B 7O S

LOWER L
UPPER LIMIT L] 7RST. 741

e VALUEE FOR BPECIFIED LEVELS OF RELIABILITY = Wfiath Lifas vALuE T
RN AR W 36 N0 S0 A Bt N AR R 2T o e S I
P P Anp &

#+ WEIBULL SLOPE 131,30
# CHARACTERISTIC LIFE r 2&39.74 v z

. NO. . RELIABILITY{(%} K
1 _ 72

£ T
7314, ¢354
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0ecs YBIHN-1

‘;
99.
94a.
:3.2......
i
10.
3.
) Enter desived confidence level(:)? §
' Betazb3,
i. Theta= 79
15 + 4 fL—F':-— + 4 b i e e ] .
1086 16604 2 3 100630
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Appandix 4.2.3
Vibration

TEET LAT N

p—
TESTED &Y

TEST

AERYED Y

OATE

INSTRUMENTS

TEm MATERLALE & CONTROLE
anoup
ATTLENDAD, MA BIYRY

TAGE

F |

"ONM BN
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v T !ﬂ\flﬂlﬂmEHTﬁL TEAT LAR REQUEST FORM
{INE TEST PER AECLIEET)
»
DATE _Eff /7 nsouesTeD By X ey ' D:femeaic &

ARGLIAKD COMPLETION DaTE _ TYTRE0C B/ ooromon 3/2%Y we 2442
pivice Al » 2725 2=

CHARGE QEFY. MR, 247 o0 no. L21854 NEPOAT NG, ogan-08i
MEFERENGE SPEC. NO, EL-FA V¢ 4F Plt-4 4 TNSTED BY :
SOUNCE OF TRST SAMPLEY 287 ga (o d | comsmion cats - 2-3f

anenTy o T sanrnss W A 12

TEET REDUCREMENTA: (TD BE FILLED N BY REQUERTOR|
Ser q LFa réﬂ‘{, (A ){'Fﬁ .

TRET FEAFORAMED: Pi.l"' ot ’ ! -‘ - b .

TRET AENATE

S ditnadacl shects.

EQLAPMENT L&ED- GALIINATION DATE: NEXT DU DATE:
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EVT DBB7-081 RUN | B-25-81 Y AXIS B=0K O=RES LF
POST TEST ~ SWEEP # 192 DOWN
oN g

N\

500 1000 1500 2000 24900 3000 S=00 4000 4500
10-2 HZ LIN 77P5L2-3 SINE VIBRATION
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"EVT DEE7-081 RUN 2 B8-30-81 Z AXIS Be=0K l'.':l-ﬂE.f LF ~
POST TEST SWEEF 192 X)WN

\
A\
A\

N

-
=30 1000 LS00 Z00Q 2S00 S0DO 3%00 4000 4300
10 € HZ LIN 77P5L2-3 SINE VYIBRATION
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EVT DBE7-0B1 RUN 3 9-3-G1 X AXIS B=OK O=REJ L&
~POST TEST SYEEP 4 192 DOWN

1o® G
a

\
A\
A\

Z

-2
s00 1000 1500 2000 2900 3000 3ISO0 4000 4500
10-2 4z LIN 77Psi.2~3 SINE VIBRATION
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Appendix 4.2.4

Thezrmal Cycle Day/Tine/Teap

TERT LOT 4. TEST DENCE
TRETRD WY

AFFROVED Y TeEXAS MATEAIALL & CONTROLE [Soc,

L INSTROMENTS WP arruasona s cres [Paes =
FOAM K

TI-NHTSA 7344
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Appandix 4.2.5%
Fluld Feaistanca Taest

TRET LOT N,

TEST DEVICE
TESTER BY

APERSVED BT MATEMIALS b CONTROLE [pgws

Tt INSTRORENTS T areiahiiihs, s [
FORM NS
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Appandix 4.2.€
Eumidity

' J TRAT LOT NO. TEST ORVICE
TEETED mY
ARPROVED BY TeEXAS MATERIALZ & CONTROLE [goc,
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