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CORRECTED MOLD DIMENSIONE

F2VC-2Fo24-AB
————————— !-——————-——----——--l---'
CAVITY # | SFEC. 2. - 1.85 |
--------- L

Al I 1.92 I
--------- R
A { 1.94 |
--------- I-r-r-—---——--—--u—---i--q---t
Bl ! 1. %83 |
--------- |mmemammwaemm -
B ' 1.99 I
——i--———l--f--I-I—--I——————-l—--r-ll--l-I
ci } 1.%835 i
--------- R CETEEE PP PR PRy
c I 2,00 !
......... |rm e ————————————a |
o1 ! 1.99 !
---------l-u--l—---r---n--r-—--———I
o I 1.975 i
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Cpk indax (ENatera) Tolernnoas)

A el Bnola e L B e

A hrwrmiES

B3RS AEUHYMY RERGEEBERUESERRERBEESS

0.34520
0. M0
D.M&0
0. 4820

0. 34520
LE
0. M0
0.34620
0.34600
0.34650
0.34650
0.34660
0.34560
D.3436)
0.346%0
0,345
0.346%0
06N
43469
O.34650

D550

G- 34500
0. 34600
0.:610
0.34610
0.338610
4.34610
0.34610
&.34610

Davice: 38000-1 54
Mensurement Typa: . GAGE-2A~

Lower Spec: 0.3430
Uppor Spec: 0.347
Spoc Range: 0.0040
Averags: 0.3453

Sid Dev: Q.0003

Mit Rending: 0. 34565
ivinx Reading: 0.3463
Rangs: 0.0012

Cp 2660

Cpl: 3.540

Cy: 1792

Cpkc L.792

TI-NHTSA 8105



Cpk Indax {Bllataral Tolaranoes)

Number

— B WM~ kK =

R i v R i

BEESSARLASE LB UREsBgEuRRREBEY

Foter
Yalses

0. M550
¢TI

0. M530
0. 34330
0. 4355
43470
L.MTH)
.M
Q34980
0.3:4530
017X
4.34m0
0.34850

0.34012

780
0. ME55
0. LSS

0.34705
0. HTY
0. 34750
0.355
0. 34805
0.34730
0.7
034780
0.3
1.31513)
0.M4758
0.34530
0.347Thi
034800

0. 20000
.33005
M7
0. 34584
035030
034380
1.34510
0.34750
034380
0.34730
034300
0.344%0
4340
0.34005

Dewice: 36900-1
Maasuramant Type: J. GAGE 3A
Lowryr Spoc: 0.2430
Uppas Spoc: Pk T
Spes Hangs: 00049
Averngo 0. 34009
34 Dev: 0081
Min Readiag: 0345
Max Baading: ©.3%13
Range D.OMS
Cp: 0.h43
cpk 1.B64
Cpu: -0.137
Cpk in the leasst of Cpl and Cpa
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Cpk noiax (Bilatersl Tolorances)

L-BN B BE- N T ST R

mae RGN -0

BELEAFS LA LRMYRUYURBUNEBENRERUBERS

0470

2347180
0. 34530
0.1
0.34E8)
0.34830
034780
0.34905

Device:  38000-1
Maasurameni Type: J. GAGE 24

Lowes Hpac:
Upper Spec:
Spec Range:

0.3430
0.3468
0.0038

Avargge:

Bid Dev:

Min Reading:
Max Raading:
Range.

0.34829
0.001
0.3488
0.3613
0.0045

cp:

Cpl:
Cpu:

Cpk is the iasser of Cpl end Cpu

1.654
0. 526

o e e e o e o i o o m fom e m m m m ome fm m e — — _L
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Cpk index (Blateral Tolerén cos)

=
T R R TR W, I__E .

1

SPEMPRBRYEBREBRERERNEBRRURBREES

SSaaREELRDR

FE

ik L]

Davice: 38800-1
Measuremant Type: J, GAGE 34

Lewer Spoo: 0.3430
Upper Bpas: 4.3409
Spwc Rarge: 10048
Araage: 034829
Std Dewe ool
Min Reading: 0.3468
Max Reading: 03513
Range 00045
Cp Q.483
cal (N0
Cam: -0.137

Cpk is the loewer of Cpl and Cpa

SRS, EOUS) IR N

TI-NHTSA 8198




iCpk ey (Dilateral Tolaranoss)

SRR RBR2ERRERERENNRS

2x

Sssassrahry

034780
1. M7
L 2T30
0. 34080

034750
D 4580
0.34030
0. 34945
&4.34455
0.34780

034353
0.
034708

0. 3470

43470

Davica: 38800-1
Megsuremant Typa: J. BAGE 24

Lower Epac:
Uppar Spac:
Spec Range:

0.2430
0.3488
0.0030

Average:

Sid Dev:

Min Anading:
Max Raading:
Ranga:

0.34820
0.01
0.3408
0.3513
0.0045

Cpe

Cpl:
Cpu:

Cpk |a the lseser of Cpl and Cpu

1.884
~0.525
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TI-NHTSA 8199




Cpk index (Eliatecsl Tolarances)

Eampls Euiesr
MNumber Yalwen

LI I B - ST R
g

siiigati

C.34720

:

= hEEY
o
3

0.347%0

BEELRAREAZASH YRR YH PR M RBYRYYE
:

Bevica: 368001

Measurament Type: J. GAGE 3A

Lowar Spoc:
Upper Epeo:
Spec Bmge:

03430
0349
0.004%

Arvrage:

e Do
Min Readbog:
Max Roadia
Rauge:

0.34%29
2.00¢
03458
G.3313
140045

Cp
Cpl:
Cpu:

Cpk In the Insser of Cpl asd Cp

L

0.363

TRIT

n
| — e A e — S R e T T e e et o B o ml S e e e e e s e E L S oy R Sy o T T e e e e e — — — —
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Cpk index (Blateral Tolormnces)

Seneple Eatas
Number Yaluce

0.Me80
04730

WM o o e W BT e

— - -
[ I —
gg

0.34730

FLE G
1t

0.34888

0.4Ks
i1aino
0.4 T80
034955
034805
04730
0.3478
034730

0.33130
0.34 745
0.34930
0.34730
0. 3450
0.34800
0. 34480
&, 15005
0. 34T
0. ME%
0,13330
0. 2440
0. 4530
0.34780
0.34580
4.34720
0. MBE0
0. 34330
L.3WTEQ
0.34806

ES A E P L E N HER Y BNEBERNEREEERERE RS

Davice: 56900-1
Magsuremerd Typs: J, GAGE 24

Lower Spaa:
Upper Spec:
Spac Ranga:

0,330
0.3458
0.5038

Average:
Sid Dov:
Min Fiending;

0.84820
0.001
0.3468
0.3513
0.0048

Cpk la the lesser of Cpl and Cpu

0.889
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DISC LIFE TEST OF .C1J2™ PASSIVATED AND .0l3™ NON-FASSIVATED DISCS

| RISC INIT

| DEV INIT | DEV FINAL |DISC FINAL |
{DEVICE # | MATERIAL 1 ACT | RBL 1 ACT | REL | ACT | REL { ACT | REL |
I ] | | f I | i | I !
{122-09-0L) 0122 PAS (20,4 |10.2 § 109 ¢ 47 | 103 (| A2 120.2 110.2 4
1122-09-021 .0122 PAS (21,3 (10.8 ) 121 | 55 | 1l | &7 (21.3 110.8 |
1122=09=03] .0122 PAB (21,8 111.3 J 132 1 42 | 1k2 | &1 i2l.7 J13.5 1|
1122-09-04| .0122 PAS 132.6 [12.% | 122 | &7 | 119 | &8 122.5 )112.9 |
1122-09-05| .0122 PAS {22.9 112.8 | 127 | &6 | 142 1 68 i22.8 ¢L3.1 |
| | ¥ | I | t | i 1 |
1132=-09=-0&| .0122 PAR 123.7 (13.5 | 134 | 93 | 128 | 78 123.7 J14.1
1122-09-07| ,0122 PAS 122.5 111.6 | 131 1 &2 | 122 v &6 122.3 |11.8 1
1122-09-C81 .QL22 PAS )23.0 (1l2.9 | 127 | 73 1 128 ¢ 73 |123.0 |12.9 |
1123-09-091 0122 PAE 122.4 J11.4 | 128 ) 463 | 120 1 &7 [32.3 I11.7 |
1127-09=10} .0127 PAES [23.6 {11.4 : 13 1 74 I 131 1 76 123.5 \14.4 :
| I | I I I I I
1123-09-11) .0132 PAE 28.6 |13.6 263 | 112 | 260 | 114 139.1 114.3 1
1122=09=12] .0122 PAE 127.6 113.4 ) 236 | 112 |+ 252 1 111 12A.0 |13.6 )
1122-09-13] .0122 PAS J30.2 [)3&.4 | 27 | 117 1 269 ) 115 (31.3 114.5 |
1122-09-14] 0122 PAS 126.8 L12.8 | 26D | 102 { 245 | 104 t26.9 113.0 |
1122=09=15] .0122 PAS |26.0 113.1 | 278 | 112 | 2464 | 112 128.3 113.4 |
| } 1 i I } I I } | t
11320916 0122 PAE [29.6 144 | 2376 ) 114 | 249 | 114 1319,2 J14,] |
il22=00=1%] ,D133 PAE |2%.4 J1&.4 ] 249 | 211 | 243 | 111 129.6 |14.5 |
1122-09=181 .0122 PAE 127.7 |12.5 1 2%y | #7 | 2%0 ( 100 |28.1 |12.6 |
1122~09~19] ,0122 PAS i28.8 |1l4.0 | 27t | 110 | 265 | 112 |DAMAGED |
j122=09=30] .0k22 PAS 128.8 JLI.9 1 271 | 104 | 263 | 107 129.0 113.1 |
I | ! | | | I I | | |
§1282-09-211.013 HON-PABI23.5 F10.4 1 236 | 5% ) 12% | &7 (23,0 130,27,
i122-09=-22].013 WOW~PAB|23.8 J10.2 | 131 | &1 | 121 | 57 (23.0 |11.1 i
§322-09-23|.013 NON-PAS{123.1 § 9.9 | 132} 32 | 114 | 51 +23.0 | 9.9 |
pL22-09-24].013 HON-PAS{34.0 (11.5 } 127 1 60 | 117 | 56 |123.6 |11.6 |
1122-0%=-25].013 NON-PAG|23.3 §11.3 | 128§ 54 | 115 | 57 122.9 |11.0 |
i I | 1 ] i k l. I | |
1122=09=24].013 NOM=PAB|29.0 |13.3 | 267 | 115 | 261 | 105 |28.6 112.9 |
1122-09-27| ,013 NON-PAS|27.8 |13.32 | 250 { 117 | 250 | 9% |27.6 |13.0 |
t122-09-28] .013 NON-PAZ|28.8 113.6 | 254 | 122 | 245 | 105 )1268.2 113.0 |
1122-0%-29).013 NOW-PAS[28,7 |13.3 | 266 | 117 | 261 | 108 |28.2 |13.3 |
1122-09-30[.013 WON-PAS|268.2 12,7 | 287 | 107 | 246 102 127.9 |10.5 |

TIHVHTSA 8203
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MATERTAL ANAL

PARTS LIET

FART MNAME

.....
: | BASE a4815.2 YES
T Ve e s
_____ Aol
> | MOVE.CONTACT 743081 vE3
T e T e ws
——r—m e | m—— o m e ot W e w ot N o
5« MOVE.TERM. 153371 (g
T mem e T izge-t s
v i weeRr weeat ves
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e e e
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o e e 72281 res
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RELIABILITY LEVELS FUOR SPECIFIED VWALLES OF TIME
************H**i**i*****i***ﬂ***i***********i**

WEIBULL SLOPE @ -

M :HAnm:TERIET:: L.IFE 1 1133.00 &
NO. TIME RELIBHILITY (%)
1 5O 99, 2041 PO LB, HL ca\m P

RELIABILITY LEVELE FOR SFECIFIED VALLUEE OF TIME
S NG B A O U 0 Bl 3 K O A A 2

* WEIBLLL SLOPE 1 7.00

% CHARACTERISYIC LIFE 1 740,00 {3}
1 TESS RELIBIVEELSY s cow, Avt) cemP

RELIABILITY LEVELS FOR BPECIFIED VALUES OF TIME
335 30 S Tl T e B N O G B BN B0 BN B A S

* WEIBULL SLOPE 1 5.70

» CHARACTERISTIC LIFE :  #46.00 @
he. TimE RELIABILITYCH) (w8 A co1mP T

RELIABILITY LEVELS FOR SPECIFIED VALUES DF TIME
********i******i**ﬂH***iiﬂ**i**i******ﬂ!*i**l*#

#* WEIBULL SLOFE ¢

# CHARACTERIBTIC LIFE : 123731.00 @
NG. TIME RELIABILITY (%)
1 Sa0 97.46343° M3 (W Wi (RIS (ene)

RELIABILITY LEVELS FOR SPECIFIED WALUES OF TIME
S e 3626 06 20 2 U T O B B 30 36 2136 U e

# WEIBULL BLOFE : &,%0
#* CHARACTERISTIC LIFE 1 1208, 04 Cj
ND.
1 T RELIRBILITICO ppp rep, aumr ctrmp IT

RELIARILITY LEVELS FOR SPECIFIED WALWES OF TIME
***********+*iuﬁi*n**********ﬁr*************i**

4 WEIBULL SLOPE & 3. i 1

* CHARACTERISTIC LIFE § ASE-00 1447 ©
ne. TLE RELIABILITYIX) oo yip awns fRim P

P NG A tRImP

RELTAPILITY LEVELE FOR SPECIFIED VALUES OF TIME
***ﬂ**ﬂ******************i****i*********iii#***

* WEIBULL S9LOPE 1 ?.3

% CHARACTERISTIC LIFE t 100800 (D
NO . TIME ¥
1 200 RELIASINAIEY™ nesp wp, wi cimp

Wil Ammi MREERIm P

TI-NHTSA 8205



RELIABILITY LEVELS FOR BFELLFIED VALUES OF TIME
F U AR E IR 0 300 4 20 - 36 DI S R

* WEIBULL SLOPE : &,F0
* CHARACTERISTIC LIFE 3 1208,00

ND TIME RELIABILITY (%) G‘”’ f%>
1 500 P9.7725  Keob euff mmt cRimf T

RELIAFILITY LEVELS FOR SFECIFIED VALUES OF TIME
U T B 00 S A B T
* WEITBULL SLOPE 1 3,50
# CHAERACTERIETIC LIFE 1 14&%.00
w/b.‘
IlID. TéEE HELIﬁg;E%E;éI} i ap A F&inaf

(eeraevcr 76 t)

TI-NHTSA 8206
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T7Palz-1 P&A1/28
TIPSL2-3 PS8

TIPSL3-1 PSM2/62

7TPEL31 PSM2ME2
T7PEL3-3 P3MA280

YIPSLE-2 PRB2AED
77P5L6-1 PSMANA2

77P5L3-2 PEMRLED
TTPSL3-2 P3E2M2
7TPEL3-3 PEM1/48

ETPSL11-2  MMWALBTRG

5TP5F33 PWRATRG

H7P5L2-1  PARSTRO

87P5L2-6 PWRSTRA

a7PSL2-5 PWRETRA

ar0me PSA1M4E-A
20m1 N/A
(nobe: calt apeay fakurea)
41392
anriez
41027 PSB1MEA 1219091
201
82192 {(-CA ADDENDUM}
20m1 MNIA
a8Hre2 A
&12/02 NA
5/353 purple o-ring)
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FORD P/ANI F2YC-PFeZ4-Q8

ACTUATION 9FECE wO-1&0-PET N=224
RELEASE SPEC: 20 FEI MIN

ACT. REL . ACT. “REL.» ACT, REL.. ACT. REL .
145. 1 59.8 14%2. 9 AB. & 138 46,7 144,7 * 6.4
195, 5 43,2 133, 7 &1.7 140.9 55, & i41.8 7.1
134, & 525 142.2 =1, 4 129. & =1, 4 144, 2 s4.5
13%_4 45, 2 140, 4 S0, 7 1562 47, 4 195.5 S, 4
140, 4 5E,. 2 1398 RE, 4 193 =53, 7 143, 2 4%, &
141, 51 14i.9 S22 140 39,3 13%.3 4%, &
143.8 &d 137,68 51,8 141.8 =4, 7 137, 5 40,7
133, & nZ 122.5 = 0.7 135 50,4 133 34,1
141.1 %2, 1 192.5 54,3 i81.5 g, B 1A%, 2 S0, 3

140 =3, 19 199, 2 4w, 8 130. 4 - 12¢,. % &1, &
129 0, 9 140, 1 4%, & 127, 4 4%, 3 143, 4 B, 2
LB LA Ny 3 1. 57,13 13,7 o8, LAE.L L i

addi Ta. 4 14341 Da.e 135, ] Lo Las, o T
L He Tw. 2 ey, 537 135 . % i w oo, 2 bl
LT P g 3G, LS PR S L, el
B, an, ¥ T S50 Loid, % ) S LiS¥ kL
Lk I 1SFLT Lo NET L Y [ .=
L LLHV ! LRCE b ™ LT T Ly B B, L GLLY
£1f L, g YIG.E Skl FrLA ELa & B
T, [T S ey iz LEmr o
i Sl e Lo, A o : n S PAE, & v
1 e e 3 SlmAH sEn L L LR v
LRI Pt d LT, ok Fh W IRET
37 CTC Lk nak L LR LR -
L s LTI s Mty T latn T e
LEe it L3, A R T, bt 4 S
YaALS *H IRl g4 e, LAELty eF,
TR, E 3T | L PR GRS q9. 1L LRC1 T | T P
LG HTLS 47,1 e SFLV YA0LT T2
142, 2 Sy b 13%5.6 e S5l RC = =5
yET VT 133.3 b W S5 PR a7, 7
VR ML T 131, 2 IO & A L5E_ = Fe,or
Lt W, 1 el T, Sioan 1 EDLE .
1w i, W i, S T 1k A R
1% SR PER A G, -y, [ Ly
Ll g, 2 Las, = EL =T Y} i BT
=T aAg. = 14%, 7 al. & Lo oh (R AL W
LT3 He, R R s, LN pHaL A ax.
L) Ha PATH B O Tl R Paige, 2
(R CIR Y SR i A i R minl
L K 1. LI L FI o .
1T LI LR | vz P A tah
TR . En -, SRCI A iRt b -
Yo a i g HP P E = FIL YET [T -
[ S FT T i RGN T Mt % LR, &
Nk T hed W [T L, e el - S F]
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1372 4=, 4 13,2 52,8 142, 9 S, 7 195 43, &
134.7 53 142, 1 =13 RS B2, 3 137,14 Mo
124,86 L5, 8 13%.3 6.7 i33.4& 45 122, 2 AL
143 =2 129, AE. 4 Law, o SxH. 2 1453, 4 S, 4
14E, & Aw, 2 130, 1 ag, 4 137,72 5&.5 142,39 53,5
#1455, 1 57.8 ias 48, & 1435 LG W 133, & S
140, & Sy 141.1 53,7 143, & 593 144, S57.7
128,% . s;o.d 136, 3 54.4 141,72 4%, o 140, 7 b
144, 3 62,5 137.9 55,7 ez, & 50.8 144, 5 3, 2
140. 2 4&,8 124 £ 37.4 142, 3 47,9 144, 8 B, o
V45, 3 &L w 126,19 50,2 132,13 43,4 139, % 54, 7
138,35 S0, 4 139, 9 =T 148, % 52,5 IZ4,.5 S1.2
123,35 S2.7 147 B3l 1421 B, 3 i8%,1 A0,
12,9 e, 7 i4:1.8 5.5 143 & dg, 145, 4 &0, E
136, 4 59 135 43,9 140, 3 47 . @ 135, 1 ag 2
127.9 S5:.4 134, 7 &, S8 iv4. =5 A, @ 141,z thla?
139 534 1. 50, W 138, 7 51,9 129.1 e T
159, 7 S1.1 142.5 S5&, 7 135. & = S 1480, 4 53¢
18, 5 S5 132.4 Tk, 4 139.7 s2.h 1:3%. & e
Th7 .4 SR 154, 7 A, @ 129, F bt 120,2 T Y
143,y 1 ) 138, 5 A o 14, LAY L o PR
141 .3 51,1 158, 1 57,0 HE P S, 4 Lo, &=
1L, S 45,7 LA, 7 S, L1ag G,y REETI B
[ E A 147, A7, = 245 A5 & Brg i S5, 7
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vha tiird Xapton station gontinves to be problematicy e sensor
built for design englneering eveluation wvas found to have ap
sndarsized 3rd dlaphragm. The condition iz likely dua to a
niafsady wa nead to understand why the senas station is not
deatecting thie.

* CORRECTIVE ACTION FOR KADTOR MISFEED BELLERS/, 10/24

FOORTESIS
* CALL NTG, TO REVIEW AMI#2 UPGRADE PLANS KADYSEV./ 10/24
KOURTESIE

Basa Assembly Machipa:

The EFA eguipment 1s compreesing the thickness of the arm at the

band ptaticn, which 1g an vnacceptable condition and needs to be

addressed immediately. In gararal, the EA sgquipnent needs to get

:.h .Eighcr‘kpriarity to get completied, as we're beginning production
s waskl

+ PRIORITIZE WORK ON THE EEND STATION FOORTESIS 10/21
O ADDRESS THE CONPRESSED THICKRRSE

¢ PUT PERNANENT CORRECTIONE IN PLACE FOR  KOURTESIS 10/24
THE EA FQUIPMENT (@.g., ELININATE THE
TEMPORARY SHINS BY FIXING TOQLING MODS., EIC.)

Final Assenbly Mackine:

Migo., Manufacturing/oC Eyuipment:

* MAKE OC P-TRSTER COMPAT. W/77'8 KOURTESIS 10710  ORIG.
10/24  REV.

P¥ Testing/ISR:

Tha ra-agbmlttel date has besn set by the team for 12,20
{dalivery). The tsapm has doeveloped & plan for corragtiva actlons
to o cowpletad by 10/31/91.

218 p/C switches were shipped to Pitts for thair ISR work: tha
balanos will ba shippad naxt waak.

* MODIFY BASE MOLD — pacand iteration SELLERS 10/14 ORIG.
10/18 CONP.

* BUILD 100 L2-1°'S FOR PITTE FOR THEIR BURKE/ 10,04 ORIG.
ISR (W/CORRECTED BASES) SELLERE 1G/34 REV,

« RECORD PIPC DATA FRON 300 SWITCR LOT FOCRIGURE/10/11 ORIG.

ROSE 10,/24 REV.
(walting for balanca of ordar to be made)

* SUBNIT ADDENDUM TO ISR'S N/CORRECTED WATT i13/18 ORId.
BASE DINERSION ~ L/T AND P/C (INCLUDE 10/25 REV.
PIST/FPIPC DATA FOR P/C)

% OOMPLETE FAI QN F/C BWITCHES ROSE 10/31

. BEGIN RE-VALIDATION oF P/C SWITCR OFFILER 11701

. CONPLETE P TESTING & REPORT OFFILER 12/20

biaphragm Life:
Inpulse testing of the test lots AMI-crimped at various cylinder

e - TI-NHTSA 3222




preasires hag thu= far been lnconclusive. Each of ithe & lots
sbowed at leasat 1 Iallure pricr to 500K cycles. All lots were
bullt with the "U—-cui® washers. Foliow up testing with varied
wvaghers le underwvay. We plan also to swap the ANT and H-L orimp
dies and evaluate.

* REPORT ON TESTING OF WASEER TLoTs - CFFILER ONGRING

& SWAP AMT AND H=L CRINP DIES AND GIVE SELLERE/ 10,22
SEENSORS TO DESTEN FOR EVALIIATTION RMDRIGUEE

* INPLENENT SOLUTION TO DIAPHRAGHM LIFE OFFILER 1as31

Nilgcellanmous:

John Palkey of L/T has verbally agresd to the IA ponst-plats PD;
precedenca was set by threaded plugs that they purchasa from
another suppiier. Elco, however, has not bean abla to demonstrate
capabllity to the 3A tolerance after plating to .o0063i* mip.. I've
reviewsd the Issue with Ron Williams (ELCO (.C. nanagsar) and will
updaie the team at the next meating.

. IDENPIFY SWITCH MOUNTING LOCATIONS & SCHUCK 10710 ORIG.
SIZE REQNTS FOR FUTURE PLATFORNS 10717 REV.
. 57 TO 77 CONVERSION: PRASE 1 TESTING FOHOT, on hold
« CONPLETE DESIGN FNEA OFFILER 04/1d CRIG,
10791 REV,
« COMPLETE PROCESS FMEA SELLERS  07/01 ORIG.
10,31 REV.
* P/ RITH JOBN PELKEBY CEARN 10716 ORIG.

10717 REV,

ies17 COND,

% DETERMINE APFROACH FOR 2A/3A THREAD CZARN/ 10/03 ORIG.
GAGING ISSUZX MCCUIRR  10/24 REV.

PHDDDCTIDN PLAN BY MONTH fTHDUSAHDS}

Wa have 77 P/C releases from Dana (NYP2.5 Tlar 1) for 15K switches
in Novembar and 10K in December. We will coatlnue to provida 57
ByC ewltches to Pitts (MY92 Tiaer 1) untll wa exhaust our invantory
of appravimataly 17X bages; probably through Noverber. Wefva
reachad an agreement with Fond BA to accept their last shipment
of 57'z on 10721, maaning that tha rirst production shipment of
77's will be on 10/28. 77 L/T volume ia 31X/week ithrough Novaember,
and 8X tobal for the month of Decambar.

B/C L/T B/C L/T
57PSL5-3 57PSL5=2 77PgL2-1 77P3L2~3

AOG o ) 2.3 g o
SEF 25 j,,F 9.3 ¢ o
ocT 17 4 7 g o 3
ROV o 0 s ¢ i3
nec 0 o 10 min. 8

MILESTONES PLANNED ACTUAL

87 L/T ISIR 11;21;95 11/21/90

57 P/C ISIR 01/15/91 01/15/91

77P8 ISIR 08/01/91 ORIG.

09/20/91 REV. 09727 - INITIAL
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TEXAS INSTRUMENTS, ING. ISIR SUBMISSION
TO PITTS INDUSTRIEES
FOR PART NUMBER F2VC-9rF824-AB

TEXAS INSTRUMENTS, INC. ISIR SUBMISSION
TO PITTS INDUSTRIES
FOR PART NUMBER F2VC-9F524-AB (77P5L2-1)
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Trse & Grode  SC-4345 AISIIOLIO SAF g1 7 4 #34/1-5
N cicaie S.0# 14055
Tapaid T, i Call Ho. : w, .‘1.-, I -,,:','iu i ] ."'1" ® -.|m u-"!m F?'IU 'Iiﬂﬂ ﬁﬂu HT'I'N H*&ﬂﬂ
Cher -p3! i ’ Fr
- l}{lﬂq
s | DOGBTOA | 0021 10 llq T /] 21 1 1 2 25
[ ) -
oD22 |
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AUTO SENSOR & SOLENQID APPLICATION TEAM FORMED TO ....

BETTER UNDERSTAND COMPONENT FUNCTION & REQUIREMENTE TO
HETTER GUIDE MANUFACTURERS IN MATERIAL SELECTION AND PART

DEVELOPMENT

DEVELOP AND FORMULATE IMPROVED RESINS FOR APPLICATION

DEVELOP PROCESSING AND DESIKAN EXPERTISE SPECIFIC TO SENSORS
AND SOLENOIDS

DEVELOP KNOWLEDQE BASE THAT HELPS CUSTOMER TO SHORTEN
DEVELOPMENT TIME AND REDUCE DEVELOPNMENY COSTS

. MAKE DU PONT THE PREFERRED RESIN SUPPLIER AND DEVELOPMENT
PARTNER FOR SENSOR/SOLENGID MANUFACTURERS

T-NHTSA 8232




AUTO SENSOR MARKET

MARKET GROWTH 10 - 16 % PER YR
AVERAGE COST PER SENSOR $3 .48
AVERAGE RESIN CONTENT PER SENSOR 20 - 80 GRAMS
AVERAGE RESIN COST PER SENSOR $0.20 - $0.40
(5% - 15%)

1O Semora/tm...

TINHTSA 8233




KEY ACCOUNTS IN SEGMENT

System Suppliers

Dsiphi E&E

Visteon

Siemens
LucasVarity-Keisay-Hayes
Bosch

Denso

{TT Automotive

Bread

m liers

Hi-Stat

Texas Instruments
Motorola

CTS Comp.

Wabash Magnetics
Phillpa Technologles
S81 Technologies
Motorola _
Honeywell Microawitch
Accutex

Custom Molders

Baker Electric (GP/ Hay)
Syncro (Tonay)

PNC (Solenberger)
Thermotec (Trefl)
Multicraflt (Boyer)

Fasco (Tobar)

Huron Plastics (Fisher)

UFE (Treff)

ATS (Canada)

ITW Insert Molded {Al-Aaser)

TI-NHTSA 8234




RESIN REQUIREMENTS UNIQUE TO SENSORS

THERMAL CYCLING DURABILITY

PREVENTING FLIND INTRUSION - LEAKAGE

ADHESION BETWEEN PREMOLD AND OVERMOLD

ADHESION TO POTTING COMPOUND OR GASKET MATERIALS
KNIT LINE STRENGTH

LOW PRESSURE MOLDING

DIMENSIONAL STABILITY OVER WIDE TEMPERATURE RANGE
INSERT LOADING AND CAPTURING

RETRACTABLE PN TECHNIQUES

TI-NHTSA 8235




AND R

RESIN DEVELOPMENT AND SELECTION - FIRST SUPPLIER TO DEVELOP AND
FOCUS EXCLUSIWELY ON SENSOR APPLICATION MATERIALS

HIGH FLOW

WIRE FRIENDLY (COPPER WIRE CORROEION)
LOW PRESSURE MOLDING

IMPRQVED ACHESION TO INSERTS

PROCESSING TECHNIQUES

OVERMOLDING / INSERT MOLDING GUIDELINES

OPTIMIZING MOLDING CONDITIONS AND EQUIPMENT TO REDUCE DOWN
TIME AND SCRAP

MOLDING CONDITIONS TO MINIMIZE INSERT MOVEMENT

DESIGN PRINCIPLES

GUIDELINES FOR OPTIMUM DIMENSIONAL STABILITY AND PART
PERFORMANCE

INCORPORATE PART FEATURES THAT OPTIMZE MOLDABILITY
CONCEPTS AND RECOMMENDATIONS FOR PART INTEGRATION
FINITE ELEMENT ANALYSIS TO PREDICT INSERT MOVEMENT

TCOL DESION

WN-HOUSE PROTOTYPING TO DEMONSTRATE TECHNIQUES AND RESINS

DESIGN GLIDELINES TO INSURE OFTIMUM RESIN FLOW IN MOLD

GUIDELINES ON SPECIAL FEATURES SUCH Al RETRACTAISLE PING,
CORE DESIGN AND INSERT PLACEMENT

TI-NHTSA 8238



Wire Fri High Flow Sensor Resins

Zytek® FES3B2 BKZ76 - 33%gr 9,12 w/ organic stabillzer & carbon black
{"wire frondly")

Zytok® FE5355 BKG31 - 33%gr 6,12 w/ HS and dye

Zyted® FESIES BK278 - 33%gr 6,6 w/ arganic stabllizer and carbon black
(“wive friendly")

Zytel® FES406 BK278 - 33%gr 8,8 w/ HS and carbon black

ZyteKD FES414 BK278 - 13%gr high flow 8,8 nylon wiHE and' carbon black

Rynits® RES231 BKE3) - 38% glass/mica, high flow PET

Crastin® HRE015 & HRE0JD - 18% gr PET modified for Improved
hydrolysls resistance and high flow

Zyted® HTN 51G35 HSL - 35% gr high temperature nylon
Zenlte® 8130 ~ 30% gr liquid crystal polymer

TI-NHTSA 8237




IN P AND IR CONSE C

TREAT RESIN AS COMMODITY AND DG TROUBLESHOOTING - REACTIVE
VERSUS
WORK CLOSELY WITH OEM AND MOLDER DURING ALL PHASES . PROACTIVE

- 'RES|N BELECTED BASED ON COST OR PRIOR EXPERIENCE LEADING TO
WRONG CHOICE

- TIME AND RESOURCES EXPENDED TO EVALUATE MANY RESING

- PART DESIGN DOES NOT TAKE INTO ACCOUNT RESIN CHARACTERIETICS,
HANDLING OR MOLDABNITY

. DITTO WITH MOLD DESIGN
» END USE TEATING RESULTE IN PART FAILURES DUE TO RESIN DEFICIENCIES
. IMPROPERLY BIZED MOLDING MACHINE, INJECTION UNIT, ORt SCREW

’ IMPROPER TYPE OF HOT RUNNER SYSTEM, COOLING LINE LAYOUT, RUNNER
AND GATE DEBIGN, VENTING, ETC

. PRODUCTION MOLDING SET UP GIVES OUT OF SPEC PARTS DUE TO
DIFFERENCES WITH PROTOTYPE MOLD

- PRCDUCTION PARTS INCONSISTENT BECAUBE PROCESSING WINDOW VERY
NARROW OR EQUIPMENT I8 INAPPROPRIATE

| HUNDREDS OF THOUSANDS OF DOLLARS ARE LOGT THIS WAY EVERY YEAR i |

TI-NHTSA 8238




TEXAS INSTRUMENTS, INC. ISIA SUBMISSION
TO PITTS INDUSTRIES
FOR PART NUMBER F2VC-9F824-AB

TEXAS INSTRUMENTS, ING. ISIR SUBMISSION
TO PITTS INDUSTRIES
FOR PART NUMBER F2VC-9F324-AB (Y7PBL2-1)

TI-NHTSA 8239
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01 SWEERT BOME
CEARM ZARN

STEVE OFFILER 8801
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CLAIRE BRALTEAIAR FCME

Th: HMATT SELLERS MTa2

57: TTPEL3=1 CALIBRATION SHRIFT ITUDY
s M Y D S A M

ATTACHED AFE TEST RESULTA FACH A 3TUDY TO DETENMINE THE CADSE OF
CALIBRATION BSAIFTING THME LIME HAS BEEEN EXPERIENCING ON THE NEW

77P9L3-1 QUINT SWITCH.

IN ALL, 13 TEAT LOTS WERE AFT UP; EACH WERE MADE FROM THE SAMB
COMEOMENT LOTS. MANUFACTURING VARIABIES ARE OOTLIMED ON THE
ATTACHED SNEETH.

WE HAD EXFECTED THAT AN INCREASE IN DISC PRE-DEFLECTION WOULD
FOTENTIALLY INCREASE ACTUATION AND RELEAAR VALUES. ACTUALLY WE AAN
THE CFFOSITE. LOTS 'R’ AND ‘G AEFAESENT THO ATTEMPTE TO I[RCREASE
DIAC PRE-DEFLECTION. ‘B’ HAD 2 SPACERS WHILE Fal’, *G27, AND *G3’
HAD THE DTEFFED DOWN WASHERS AT INCARAJITNG LENVELS. IN ALL CASRS
ACTUATION AND RALEASE VALUES DROPRED FOR LOTE 'R’ AND 'G'. DOES TEE
PROBLEM LIE IF FLAUING EXCESAIVE FAE-DEFLECTION ON THE DISC? IF 30
TEERE SEEMS TO BE A VERY MNAKROW WINDON BETWEEN LOOSE (MATTLING
DISC) AND EXCESATVE FRE-DEFLECTION. THN DESIGW LAB CRIMPED PARTS
;Lu?:lﬂm WERE SUDSTANTIALLY EIGHER IN ACTUATION AME RELEASE

FLEASE REVIEN AND ADD YCUR CONMENTS.
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TO: Dave Czam crs92-45

Matt Sellers
Stave Offifier
Bill Swegt
CG: Tom Charbonsay
FR: Dale Sogge

&]: 77ps3-1 preload capabikty: VSA

tn the process of carmcting 1he preload for the quiet disc | wanted to understand the
tolsrance range we could hold on preload. The resulis show thet the deslgn was not
évan capable as toleranced on the prints.

I&@E THE ASSUMPTION THAT WE ARE TARGETING .PRELOAD TO ZERQ +-

ERINT GAPABILITY

Disc preload |z defined by the print dmension shown in figura 1, assuming no crimp
shifts. If the print tolerances represent three sigma limits, which they must by contract,
then ihe stack capahility can be calculated by root sum square method {assuming all
parts have a normal distribution). Since there is no iolerance on the disc height,
ac{ual measursments are used.

Disc 0188 D007
Kapton 0020 + OB
Convertor bump to convertor diaphragm surface (CONVTOP) 1650 +-.003
Converter diaphragm surface to washer suface (CONVMID) 1040 +-.003
Cup washer aurface to bump {CUPBUMP) 0910 +-001%

EQRT (.00072+.00032+.002"2+.00342+.00172) = +/-.0044

THIS IS A RANGE OF 8.8 MILS, FAR IN EXCESS OF THE TARGETI! CLEARLY
NOT A CAPABLE DESIGN.

in addtion there is & crimp shift ¢flect. By measuring 7 cross sections | found the
ghift ia an average of 0028 +/-0.0023". Adding this to the abowe lolgrances gives:

SQRT {00072 + 00032 + 0032 + 0032 + 0012 + .D023'2) = +-.0050

These two calculationa show that based on prints the deeign doss not work since the
praload spread leaves no room for our groduction pinning tolerance.
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ACTLUAL CAPABILITY

AS a check an the real capablfty; actual data from the suppllers on the critical
dimensions was wsad in a Venational Simuiation Analysia (V8A). VEA was chosen
bacauss root Eum squara ig an inaccurate estimate; because t assurnes that all
lolerances era normally distributad and that they are ali perfectly centered about the
mean, VSA gives a mone accurate picture by accounting for the low probakdity of ajl
tolorancas being at the worst case simultaneously and accounting for non-normal
distribufions {gup i non-normal). |f you have more than two aasamides it is highly
ur:ﬂkahr that they will all be at worst cage at the same time, 0 VA provides a greater
folerance 2one.

Variagional Simulation analysls {/5A] of the n without the crimp ahilt effect shows
that the mean prelcad is -.00B5" with a ihree sigma spreac of 0.014" {figura2). The
- disc contributes 7% of the varation (figure ). .

VA of the design with the erimp shift effact gives a mean= -.0058 and three gigma,
range = .0054" re 4). The cimp is now the key contriberor (figure 5 & 6).

VSA with shear bumps added to the converior to increase preload by 4.5 mils gives
a mean of -.0014" and 3-sigma range of .0054". (figures 7-9).

VSA with.the cup bumpad up higher gives the =ame mean and spréad as changing
Ihe convertor. You woukd expect the range 1o decreasa because the Cup has &
smaller sigma, but the cup skawnass causes the resulis to be tha same.

The analysis also reveala that we can ba 95% confident that samawhere between 22.1
and 28.6 % of the product will be out of spec and cur CPK will be only 0.2263. ’

Thia high perceniage out of raisas the queetion; “ls plsiminus 002 really
required.” 1 beleve the answer I8 yes, becauss our q_ﬁ:l pinning iolgrance plus temp
shift puts the prelpad at 150C at 1.6 mile or lesa, refora wa can't glve up mars
than two mils of the disc throw.

I have pu not centered the preload because | believe the crimp shift effect can
be larger nmyunihdsamphmwmdandlmthﬂmmnmimumm
are iwo mils loosa (The Kapton will prabably take wp the two mi diferance).

CONCLUSION

Wa arm missing 5.8mis of preload Thers 18 & la read In ability to hit the
reload. Bmunlnfﬂuagfr:ndmdmr fndnrnmiiﬂw target shoukd be -1.4mila,
g ulﬂhll:hiiwdb'rmodlfﬂngtlmwp,mmﬂnr.mhrurhmahalﬁﬁ
ngr decides.

We are not capable and have 8 lang way 1o go 10 be plus minue alx sigma capability,
a8 our new comorate phllosophy drects.

VSA perfonmed at an earller stage in the project wouk! have focused us on the
mag of the problem much aconer and possible redvected our gotution.

A
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@ rasavines SUPPLIER MANUFACTURING CHANGE REQUEST

1

f1Ry

Fak? vapE: Pragsure Switch FEQUEST MUNEER: CYERrR] L g Cunia DME: 11
FanT wgupeg: Lo 2P IPTUL FAAALET LINE: F.O.£.0. WHEEN: B/P LEVEL: A
WPPLEtraxas Instruments Ine/*™ Y "WT yriirord SUPPONTING OaTh ATTATMED!  rees  Coue

RENSOM FOR CHANGE/FURPOSE: 1.) !!mdate and correct Xelsev-"aves drswing to reflect

correct Ford nart number and Ford F5 specification number,

] ¥plsev-Yaves FC¥ Mo, 25136 {0/5/91) ecrasted error.

2
T

£% No, 25136 conv ls attachad,

ORIGUATR: ~ M WELT et Tiie: PR FRET . |cowuineNce: ATI1® Touglasyyy . Prod. &n

——

BCi:

DESCAIFTION: “elsev-Maves drawine no, 12590701.A should be changed to reflect:

1.)] Teord ¥oter Co, Part No. V FIVC-OPFIJ-AR

2.} Ford Moter fo. Snmecificatizn o. ¥ ES-FIVO-O0FS2d.AA

PLAN FOR VEA[FICATION ¢ TESTINMG: Validation of these clanges made with Ford Motor (o.

DISPOSITION - BY KELSEV-HIYES

APRROVE [REJECT DISTAIBUTION INGTRICTIONS, QUALIFTCATIONS AMQLAOR REASCH FOR REJECTION:

WaH FURCHAN ] B

FLANT MANFAETURINO
ENaINEER] NG

FLANT QUALITY CONTRGL

K-H FRODUCT ENdjiHEIR|NG

E-H SALES
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“#27¢39
TOLLWAY STERL CORPORATION
25th Ave. & Haln 5t.
Helraose Park, IL 50160
Phona [T08) 681-2190
Cuatomer___ DIENASTERS MFC.
ANALYSIS REPORT
ITEM # ORDER # [PART # SIZE JRADE | TEMFER
- e e T R L T T L L ]
i CROSAAD
013642 117158 098% x 1,375 x =] cln5) ARSLD
2. . " Y]
QuALTY R R
5 WK 39 02 i
rL-""-'.-._.-._.'T_" O T T o - — — - — i —"
rram s | aos (o | mm [ v
1, ' .
X £64332 - | .51 69 013 002 .27
| 2. |
|
!
|
|3 |
ITEM B |ROCXWELL . TENSILE JYIELD ELONGATION |OTHER .I
1.
I 1
' B 78 -
|2
!
1 3. |
| |

. " ~REAAL TSR
'  CERTIFLED BY:./f
' THUH&E% BULWAN 27539/
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