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Kelpey—Hayes Company
475 Contar Raad
Fenton, Mickigan A8430

Attal  Mi. Mary Coonsy
Ehipping Daparkmankt

Bubjl  Part Nunber 12804301 Pressure Switch (E7SC=3ND24-AA)
Fart MWusber i29a0T0L Freceois Z.ztzh (Fivie=tFPESg— D)
ISIR 2ubmispiong

Denr Mary,

A package containing prersure switches and test documents
was 3ent via UPS to Ms. Rita Ounia of your purchasing
departnent on Movamber 20, 1991, The package was

rigned for by " F. Dvington " at the Kelsey—Hayws receiving
facution.

Could you please lat ma know if ths package was inudvertantly
reutsd to somesne othar than Mp. Rita Gunia, or If you know

of the lndividusl " P. Ovingten " 7 A copy of the shipping
dozument is attached.

I can be reached 4t1 (SoA) &499-1719. Thank you in advance
for your help.

Regards,

.

Mart
A Enginwer
Frecisish Contrals Department
Control Products Divieinon

€ct Dava Czarn, M3 12-29; Charlie Douglas, ME 12-33
Rita Gunin, Kelsoy=Hayss Purchasing Dept., Fenatan, Mi.
Andy Meduirk, MS 12-27
Steve Majoars, TI Farmingten Hills, Michigan

ancly S Shipping Document & 214070

LS00 + THLEX 1 a0 + CARLE TExmS

TIDUAS ITRLAAINTE INCOMNFOMATIED & 4 POREST FTREET » ATTUBROAD. A OF T'_Hm un:“?



[15~0/-73

SAMPLE ORDER
ORDER Q1 CD91-53
REQUEST DATE: 12/0%/9
CREDIT ACCOUNT: 5902
COST CENTER: 101
FRODUCT CODE: S68° 3 2
CUSTOMER + FORD MOTOR COMPANY

CUSTOMER P.O. NO: N/A
T! PART MOt 1IPsL3A-1
CUSTOMER PART Wi /A

QUANTITY: 13
PRICE: MsC
CEL IVERY PROMISED: i2/11/91

2
SPECIAL INsTRUCTIONS: 5o/ ! /e
f'ﬁ"l’?“’ g fevpart s Fred pundes

BILL TCa . SHIP T
FORO MOTOR COMPANY
L5050 N. COMMERLCE PARK OR1VE
STHULTANEOLUS ENGIMEERIHNG CTR AMMEX
DEARBORK. MI 48120

ATT N1 TED COMMONS

XX PROODUCTION SAMPLES
ENGINEERING DEVELOPMENT SAMPLES
CCa ENGIMEERING1 STEVE OFFILER
PRODUCT ION CONTROL: vAL'LORIE EGGERT
SALES ENGINEER: STEWE MAJOR

Ti-NHTgA 003995
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Tt Tom Burka MFPZ Jos Schuck WHI.Z
Jeff DiDomenico ELB Matt Sellers BCME
Charlie Douglms chpC Rusty Btruble RCE2
Faul FKotch PRE1 Jim Watt PO

(alu]’ Ton Charkaoneaud {dalivered separately)

Dave Czarn
FR: Steve Offilaer SBO1

BT Weekly Highlights

e sl S T A W B A T RTINS R
FORD MY¥'9: ELECTRONIC SPEED CONTROL DEACTIVATE PS

DIAPHRRGH LIFE:

The tast of round diaphragms continuge. Five of six controls
{standard, sguara Kapton) have failed with a beta of 7.5 and theta
of 1245, which is guite good. However, only twe of tha tventy tast
devices (round Kapton with varjcus hexport steps) have failed,
baginning at nearly 1700K. We are presently working on a new set
of controls, which use sguare Kapton cut from the exact =ane
material as the round parte. A "standard" control lot will again
be included.

We have axpanded the plang for the determinpation of tha machanhizm
of teardrop formation. We are now loaking at procaps and design
gontributore, Tast lote are baing built using all standard parts,
as well ap lote without gaskets, and lots with modifled converters
to predocs 2 zero-height bump. These will be crimpad to various
stages af completion, including removal prior to air-klast, prior
to final [stage II) crimp, and pricr to stage I orimp. In ordsr
to examine the diaphragm in the pre-crimp condition (prior to stage
1), we plan to have the modal shop modify hexports to make tham
into 2-plece units which match a standard hexport whan assemblecd
but allow a2y Temoval of the hex portien from the flange.

The tast of possible asymnetry in the crimp procedure has been
partially complated. Wa have cbsarved no real corralation hetwsen
the location of tha teardrop and the orientatich of tha deavics
ralative to tha naxt. Bagad on this, wa‘ve decidsd ta skhort the
regt of this tast in order to place snphamis on tha above taat of
teardrop mechanism.

87 TO 77 CONVERSION:

To date, using 77 awitchas callibrated to .0S89"™ and 57PALE-1
sensors, pinned high, we have had one spring break (in the axpscted
location, at the top of the rivet head) at Spi¥X cycles. Tha
remaining 9 have passed 1250FK cycles, and the test continuaa.

We are forpulating a gama plan to hegin a datalled test, bassd on
tentatively positive resulta from the above., Thimx will include a
study at tolerance extremes, using high=- and low-calibrated
swltches, pinned at mach extreme of the pin window. The tesat will
use the actual sensor assewbly in guesticn rathar than the worst-
case as above. Cycling will be done on the CCPS cycler rather than
the production aguipment, at the ES specified temperatures and

TLNHTSA 004003



pressuTres.

Co=ocrdination with Markating is plannad, to ensure that our testing
progran ig aimed at tha high-volume S7PSL product(e), and te dscida
on the correct approach for customer approval and validation of the
naw praduct., At same polnt & dacleion will be reached on a TI part
nunbar designation for thasa; it is {nappropriata to call them
E7fe, and lt may be risky to call them 77/a dues to the price
differenca hatvwaan thess and crulse contral 77's. It has basn
suggestaed to uea the neaxt avallahle series numbar, probably 78PS.

DFMER:

We plan to get work undervay again on the Design PMEA., <Given the
nunber of parts and an astimate of the time required tc completa
aach part bagad on recant haxport work, it looks like tha
completion date will ba wmid-February 1f all goan well.

Regards ,
Steve O,

TI-NHT8A 004004
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Wezk Ending 91-12-06

twenty wast devices (round Kapton with various bexport steps) have failed, beginning st nearly
1700K. Wo are presendy working om s new set of controls, which use square Kapton cut
from the exact same matrial oy the mund parts A "standard” control lot will sgain be
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TExAs
INSTRUMENTS

Dacembar 192, 1991

kelsay~-Hayss Company
F4TS Centar Hoad
Fenton, Michigan #8430

Attnt Mr. Thomas O, Dan
Bupplier Huality AsSurwpce

Sub 1 Part Number 1240430% Presssure Switch (E7TSR—38Z4-a0)
Fart Mumber 12970700 Baprsure Switsk 'E3 T =SF s 0-4T)
1%IR Zubwmizxsions

Denr Tan,

Just & shert note to thank you for your efforts in locating
the ISIR sybmission packages for the two preprurs switches
that were 3#nt to Kelsey=Hayss an Novembar 20, 1991 and

signed for by " P. Ovington " at the Kelesy-Hayer reacalving
Tazatian.

ATtér reviewing the submirsions, pleass lat ne know if you
have any quastlons or if I con ba of any rurcher asslstence.

Pregislen Contrels Departmant
Control Products Diviasion

cel  Dave Cracn, M2 12-29; Chearliie Douglas, MB 12=-33
Rita Gunia, Kelaey—Huyes Purchasing Dept., Fanton, Mi.
Andy FieQuirk, WS 12=-27
gteva Majors, Tl Fearmington HMills, ®Michiguen

mmw-uwm-mum
‘Fol-pirl-Licy » TELES Figadn « SARUE THXIM
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CRIMP PRESSURE EXFERIMENT

DEVICE #

l67=-03--01
LE7-031-02
167-03-01}
167-03-04
Le7-03-05%
167-03-04

ls7i=03=07
167-03-08
L&7-01-09
167-03-19
167-031-11
L6 7-03=-12

1£7-031-113
1&7-D3-14
167-03-15
167-N3-1a
le?-03-17
l&7-3-18

1e7=-03-19
lA7-031-20
l&7-0a3-11
147-03-22
leT-01-23
L&7-03-24

167=03=25
167-01-26
167=-03=-27
147=033-28
1a7-03-29
167-03-30

167-03-31
la1-03-32
le7-03-31
147.03=-34
1&7-04-35
17-03-34

CRIMP
| PRESSURE |
45 /40
45 J 4
45 F 40
45 / a&Q
45 J 4Q
45 / 40
50 f G4
E0 /4 44
50 / 44
20 / 44
50 7 44
S0 / 44
55 / 48
35 / 48
55 / 48
85 / 48
55 5 44
55 F 43
&0 5 52
&0 f 52
&0 f 52
&0 f &2
el f B2
&1 £ 82
L5 f 56
A% / 56
&5 f 5k
&5 7 36
&5 / 54
65 / 56
Ta /&l
70 7 80
0 F &40
107 80
0 7 60
0 / al

—— L e o T M EE G S e B e B e B e — e —— — A o — .

F BULLD
OATE

TEST 167-03-34

JAD 12411731

I CYC. Td | C¥C,

T |

FAILURE | SUSPEND |

I 911011
11011
91111
91101l
911011
211011

9lloli
?11011
211011
211011
211011
#1101]

211011
211011
211011
%11011
211011
311011

211011
%11G¢11
911011l
311011
911011
91101%

911011
Flloll
911011
211011
91141L1
711011

211011
211011
F110l1
211011
| #11011
i 211011

e e e —— —— —————— i ————— o o o e rm — —— — —— — ———

450K
T1ZK

4TOK
ST0K

547K
TI6K
561K
T40K
V126K
408K

505K
605K

s 3K
542K
398K

126K
37T
BisK

490K
190K
542K
147K
835K

740K
B57K
63K
542K
445K
588K

i1

arzK
arix

anik

B72%
a7rix
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PR ISR L ¥

Week Ending 91-12-13

SRR B

2 % 4 HIGHLIGHTS N’ “

) L TWL tartsvag A sw B, Offiler q‘.{}
all M SR AR SEELD) KL HAL e’

DIAPRRAGM LIFE: The twest of round disphragmy is nearing completion.  Approx. nine
survivors from the various test lots are presendy wt 2250K cycles, running in parallel with the
ibove reval teat The control lot, with ail standard comgonents, is complete with Beta=5.3,
Thetam1369, and Rel ar SO0K=09.52%. The lot with roend Kapeon and all other
has enly 3 fallures (beginning &t 1933K) and no soar's calenlated yor. The Lot with
reumd Kapton and 003" step in the hexport 1o control Kapeon clamp bas 56 dead, Bem=102,
Theta=2090, and Rel at S0K=99.9000%. The other rwo experimental loty, with various size
the haxpor, dlso do noc have enough failures w allow stat’s. Thess results certainly
suggest thar the round Kapwn has much beawr Jifa expectancy relative to square, but other
significant problems exist, speciflcally device culibrstion drift'snd manufscturing concerns.
el WL AP Plpds NI ARTL LeTr KT AdusiED

|

2
5
;
|
;
¢
8
R
#
i
E
i
7
:

effecaively conmrained and the bending sircsses are concentrated per cantllever beam theory.
Welbull anulysiy sbows Botas2,]l and Theww3z}) with Rel @ 223K=09.63% and Rel §
1000K=0183%, wgeo SEHENLE F:*:" L
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W ég?a{;ﬂidéar

TEXAS
INSTRUMENTS

%

Iwcamber 13, 1991

Foluey-Hayer Cempany
SadFE Conter Road
Fanten, Michigan 45430

Attnl Mr, Themas ., Dan
Fyppliler Quatity Assurancs

Lobj: Par¥y Mumbar 12&043201 Prassyrs Syitek [Ef%ﬂ-ENBE#—#ﬁ}
Fart Number 12590701 Prascure Swikteh (Fro =aFe-4 _LE!
THIR Submiskians

Fa11 Your (27116791 Talaphone Canvarsatian
Diear Tom,

Confirming vour agreamant that the ISIR aubmiss,orm docimants
that Tewxap Instruments oger nesd not pe Felvay—Haves asrgclifi:
dogtumenty, We currantly utiliza Ford formattar décumuarts
for osur ISIR submissions. In the event that Keisey-Hayas
has contant specific requiremants that are Jiffa-ant froam

sur current 1SIF submission, we will proviaos thiss

spaerific requirements on Kelsgy-Haye?' documents.

After reviewing the ISIF submisstions, pleases lat me knoyw i you
have any questions or if 1 can be af any further assistanco.

Ragerds,

%

att

Enginewr
Pracisien Contrals Dapartment
Contral Products Divieion

cel Dave CZzarn, M8 12-29; Charlis Douglas, M2 12-33
Rita Gunia, Kslssy=Hayes Furchasing Dapt., Fanton, Mi.
Andy MeQuierk, ME 12-27
Steve Majors, TI Faralngton Rille, Michigan




~MEC Mi= 45285 FE=SBO]1 TO=CERC EENT=12/13/9]1 08:32 AN
R#=249 BET=C DIV~D05(Q CC=0Q1l01 BY=SBOL1l ATw=32/13791 08:32 AM

TO: Tom Burke MFPC Steve Major WHLZ
Jeff DiDomenjico ELB Matt Sallers PCME
Charlis Douglas chPC Rusty Struble RCE2
Faul Kotch PREL Jim Watt PCQA

(n Tomn Charboneau {deliversd separataly)

Dava Czarn
FR: Steva Offller S5B01

8J: Weskly Highlights

- all] W ol A el Y o

FORD MY792 ELECTRONIC SPEED CONTROL DEACTIVATE PS

VALIDATION:

Tha two lote of PO revalldation parte (AMI built and RL bullt} have
conpleted tha Fluld Resimtance teat, and are presently undergoing
the Impul=a test. Thie teat will be completed by Tussday nmorning,
with final charactarization tc commance immediately, and final tast
reaport writsup to take place Wadnesday in order to prepare ths ISR
package addendum by Friday., Thse plan ie to report results from
both lota, hopefully to galn approval from Ford for both processes.

DIAPHRAGM LIFE:

The tesrt of round disphragms is nearing completion. Approx. nine
surviveora from tha various teat lots are pramently at 1250FE cycles,
running in parallel with the above raval test. Tha contral lot,
with all standard components, is complete with Bataw5.3,
Theata=136§%, and Rel at S5D0E=5%.52%. The lot with round Xapton and
all other compenente standard has only 3 failures (beginning at
1933E) and neo stat’sm calculated yet. The lot with round Rapton and
003" atep in the hexport toc contreol Kapton clamp has 576 dead,
Beta=10.2, Theta=20%0, and Rel at 500K=55.9999%. The other two
exparipantal lots, with various siza stepe in the hexport, alsp do
not have enough failures to allow stat’s. Thess resulte certainly
suggest that the round EKapten has nuch bettar life expactancy
ralative to aquare, but other significant problems exist,
apacifically device calibration drift and manufacturing concerns.

The teat to determine ths mechanism of teardrop formaticn ia
partially cemplsata, and moma initial conclusions can be mada.
Standard parts, parta without gaskets, and parts nodifisd t€o
produce zaro-haight oconvertar buttons are baing erimped to various
stages of conpletion, in order to track the progress of teardrop
fornation. We’ve peen parte with the famlliar teardrop atter final
crinmp and air bhlast having a twin-apex teardrop {(Mickey Mouss) pra—
air blast, and a soomewhat fuzzy suggestion of the Miokey shape pre—
£inal crimp {gnut 45 degrea crimp). The next significant nileatone
in thias experiment is to check the condition of the dlaphragm pre—
45 degrea crimp (post precrimp). The only way to do thie ia to use
2=pisca hexports, which allow norpal precrimp assenbly action and
also allow inspectlion of the diaphragm without nesding to lathe-
cut the hexport. The model shep is prezently working on thame,

The parts without gaskets are also very interesting. Pre-air blast
{post final crimp) there is significant sxceas matarial which has
beenh moved radlally inward, although there is no suggeaticn of a

TI-NHTSA 004020




taardrop shape. At the previous proceps step, pra=-final crimp
(poat 45 degrem crimp) the same sort of cenditicn 1s apparent, but
lazy naterial has been moved inward at this point. The 2-pliece
haxparts willl be used ta complete this saguence as well. At this
point, we are dafinitely seaing a progressive apction taking place,
which is tending to move matkrial radlally ilnward ag the crinmpa are
made. Without gaskKets, much more material seems to be allowad to
nova,

57 To 77 CONVERSION:

Using 77P5 switcheg ralibratad to .08%" and E7PSLE~1 senacrs pinned
high, we havae maen 7/10 devices fail on the production cyelar dus
ts frarctured springe. all are breaking in thae expected lacatien,
at the top of the rivet haad whare the spring 15 effectively
constrained and the bending stresses are concentrated per
cantilavar beam theory. Weibull analysls shows Beta=2.1 and
Thata=3230 with Rel @ 225K=99.63% and Rel £ 10C0K=51.53%.

Charlis Douglas hand-carriad 6 msamples of the 57PESL2-2 convarsion
to Tom Etrauss at Ford Powar Stesring. These were well=-recelved.
Charlie discussed revalidation requirements, and also found out
that they’re planning te swiltch to the more rohust UTA mating
connactor.

Regards,
Stava D.

TI-NHTSA 004021
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