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TO QLLOW COMPLETION. OF YOUR INSTALLATION WORK FOR MWD & &248.200.
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ETAYISTICAL PROCESE CONTROL, —— BOBT YL IPCO7E1

RELEARE 2.84 , . DATE: 92/085/24

FhﬂﬁﬂETER EPECIFICAT ICNG TIME? 1214?=§?
procasal R2ESHZ _
discripfionl SENSOR HEIGHT : amp]l oyag idi g#ﬂD?

maximum records?
TER R

1E1S

unenaturaxl pattarn chacket

celculated Timitsr

min observationst

input formzt:

tanhtrell

1595 -#11l fulls STGF CONTINUE pet fullz 100
0.30200 >t wclf 0.2BGY4 ¢ uclr 0.0050D
0.27400 % lglf 0.27738 o 1ectr.0,00000
CURRENT EXTENDED NONE -
YES MO halt pending procesc chtngqlg?EE NO -
S max obeervations! ©

NORMAL p_CHART ¢BAD/GODD BAD/TOTAL)

X-RANCE X_GIGMA

- fi12
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STATISTICAL PROCESS CONTROL —- Eﬁé? g¥YIn IPCO7R1

RELEASE 2.8& - DATEr #3/05726
FARRMETER SPECTIFICATIONS . TIMEI 1Z2k%ira2
procass) H7FS~HI -
daperiptiony SENSDOR HY. AMI | amploywe idl 7202

maximyum reccrds
usll

Tl

un—natural patiwtn -checks)

use cateetatad 1imitst

. min‘obzervativnae

imput foarpath

coantrain

1000 File fulit STOP GONTINUE  pet fulls 400
0.B0200  x uclr 0.20678 - ucli 0.00500 o
Q. 27440 x telt 0.27738 r 1eltl 9.00000

CURRENT EXTENDED WONE | |

YES NO halt pending process Eh;nﬂll YES MO

A TR uh:;rvltlnnll =

NORMAL 5.CHART (BAD/GOOD BAD/TOTAL)

X.RANCE X_SIGHMA
£12

=
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BTﬁTIETICﬂL PROCESY CONTROL ~~ 3087 © 0 gYID: TIPCO7eL
RELEASE Z.84 DATE: %3/0S/72&
PARAMETER SPECIFICAT IONSG TIME: 12302141

proacesst Y7SENHTA .
descriptionn ?7PS EEﬁEﬂH HEIGHT amployes 1d: 752025
maximum records: 13500 File Full: BTOP CONTENUE  pet #Full: &2
usl11 0,30200 ® ucli 0-295?4. rouell G.O0600
1;11 0, 24700 » Teln Q27738 r Tell $.00000
al pattarn chacks? CURRENT E;TENDED NONME ¢
calculated limitsl YES NO helt pending procasa change: YES NQ _
min sbsarvations:, % maulub;orvntinnnl 5
bnput Formatt FDHHAL p=CHART {Ehﬂfﬂﬂﬂﬂ PAD/TOTAL }

conterol: Y_RAMGE X_.SI0MA
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*Illﬂllihiililiiiilillillijllll*iI!lililii!lilwﬁlﬂlililii
* u.gaﬁﬁ- ; | 0.2660 i *
= 0. { 0.0032 Range | 0.2830 0,0048 Range »
* 0.2844 7 0.2829 X Bar ! 0.2820 0.2833 X Bar- - *
*  0,.2540 * 1 0.2812 P  #
LI Nl ! 0.2842 ' _ #
'*t*i****i*l..ll*iiIII*II*'.II'*?**.*'i*l.*ill.ﬁ**i*lll*i
" p,.2816 ) 1 0.2832 . _ »
. u.ggnz 0.0048 Range - | 0.2823 0.0032 Range &
« H,2824 0,2025 X Bar ! D.2884 0.283]1 X Bar %
®  0,2832 P 0.2824 *
& (0.2850 2 1 0.2822 B a
.i***llll**ll*ll*lllil*il**illl*..illil*l*‘liiilll**lll*l
" H.EESE ' l u-2304 *
* 0,2838 0.0024 Range ] 0.2804 0.0054 Rangs = %
* 0.28%¢ 0.2830 X Bar 1 0.2934 0.2682% X Bar

" D;%gﬂﬁ 1. 0.2806 Lo

..‘ UF' _,}‘ a ] I ﬂ-lﬂﬁﬂn - ' E . .
*ili*l! ‘liﬂillll*lliillllll!ﬂil*ﬁ'll*ﬂIIIllIﬁilli'lliiﬂ
*« 0,28486 1 0.2876 , , "
* 0.2808 D.0040 Range 1 0.24810 0.0076 Ranvs .
% 0.,2838 0.2833 X Bar 1 0.28i0 - 0.2820 X Bar A
- & 7 (0.28598 : ! »#0.2800 &— . . »
Q. 2 4 ! 0.2804 9 LI
I*liﬁ.\!illl!i'.ll!'*iil*i..l*ll*.lﬁiii’iii**'*lI*ii**ii*
b 0-2554' I I DpZBE‘ "
* p.2@24 0.0058 Range | 0.2830 0.0040 Range *
* p.2H40 0.2844 X Bar | 0.2824 0.2841 X Ber *
l 4 - 1 0.2864 ¥
"0 . 288 20 5 ! 0.28%2 0 ., "
2 2 T XXX J hlil.I**i*l'*****l**i*ll*iﬂ'**ﬂl*ilﬁﬂﬁ*ﬂl*ilﬂ*i!ﬁ

ﬂ‘*‘ﬂ**i*iilTntat!iI'IHIII*iﬂl?ﬂ!**t*“‘ﬂTutalIil*lli*ill*

“Range Bar 0.0040 lRange Bar 0,0050 »

T>ax% Dbl Bar 0.2832 I1X Dbl Bar 0.2829 =

HAREEE AR AN A RN TREEE AR RN RSN
I*ilﬂlil*lils|nm=lﬂlﬂﬂlliiﬂii'*I.iiﬂ{::’51nm.!i‘.'llilﬂl'

"8 Sipgma 0, 0048 13 Sipma 0.0088 w=— #

*E Sigma  0.0080 15 Sigma  0,0105 « "

i*l'*iiﬂl*il*ﬁl*iilillﬂli.'.ﬁlliil*ﬁ'..i'ﬁ*iﬁ**'*il.*iili
'ﬂlllllcnntrul L'mlt,ﬁ".*.**.*#'iicnntrul Limit"?*"“.l

- JCL X bar 0.386 . ILCL X bar . 0.286 3
* CL X bar .28l ILCL X bar 0,280 .
.*lll*ililil*i‘llllli**lli*’llIﬂl*!liillliilihl!HI!I*"!II
*UCL Range 0.009 IUCL Range 0.0%1 "

_*LCL Range 0.000 ILCL Range  0.000 - .
Iiillliilﬁiiliiﬂlfl!Il*iii*iliiii*Iiﬁil*iiﬂll**lﬂlllliiil
RUSL 02904 : LusL 0.2924 »
TR 0.276D LS. 0.2754 »

*liiﬂ*lﬁlI!tl*lF!Ill**i'*ﬂi*iﬁi'**.ilﬁiiilll*i!*.i*l*ﬂll'
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X-bar B
Chart | 9,2980 19

SIPSHZ | 0,290

UsL: 9,320 | 0,2838
5L 0, 2748
0.2756

CL: 90,2980 -
AVG: @,2830 | @, 2681
L Cl: 9,2770 ‘
(fixed) | €,2607 g

Range | 90,0078+
Chart 0,068 F
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pYG: 9.9027 | 0.0022+
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*DATAK*

DATE

P OB/ 24
B ION /5
Sa/09/21

FRIOB/2L

3/08/21
RBION/2Y
QR/0%/2],
93/0%/21
o3/ 0320
PEIOB/20
. 93705720
93/0%/20
53705720

fald

SPEONS

I sO0soL Z
:  RDATA*

e e g gbde——

DATE

P/ O8I 20
93/ (%420

TIME

oS3l 09
OB L2
jon 3521
7S 22
160 45227
DAL LTIRL
Dits15]
OLLoS 1%
L1041 3%
i8: 04148

1103517
10837 5%

TIME

03117
olr27er22

93/08/1
00/08/1
00/0%/1
OO/ UE/ 1
0G/ 05/ 1
D0/ CE/ 1,
Q0 /05/1
' 00/05/1
00 /0871

. Q0/CN/ S

| SPLOOE

f

-1
L
1

OB /051

13031 88
ODISTEOS
T4 44
2B Os
21115184
171291 0N
131 95 52
11141129
101504 21
GRETLHEOT
oE1EYI 40

17100128

EMPLOYEE
10

FROTII
7a99ls
7o0E0s
50386
TEOIBSL
TAPLh
74FP1L
TAFRLE
FRO3aL
TH02Rs
7503894
T2AWED
FES933

EMPLOYEE
D

TARSLE
7a991s
FRENI0
TF&FILE
750326
THOZRAL
P 1ozl
730 3I8E
TR0
TZRIDC
T24550
P T24530
TE4TE0

EThTIETIEAL PRDEEEE CONTROL ——~ 8087

RELEABE 2.86

"EDLT DATA

MEAN RANGE COVMPMENT
0.2012 0.0020 +

0. 220 0, 0020+

0, 2844 0, 0030

0. TS0 0. 0080 -
0. 2020 0. G040 ¥

0, 2818 —BTTTE0 ¥
&, 2802 0, 008 I}
0. 2024 0. 0010
0.2892  0.0030+
O, IS0 G. 0020

0. 2BIL "

o, 2838 n.o¢4n:§z '
0. 2838 0. 0020

it tgiraph Ctlop (B)ottom {qluit

STATISTICAL PROCESS. CDNTHDL — BOB7

RELEARE 2.86

ERIT DATA

MEAN RANGE ' COMMENT
0.2826  ©.0016v
D.2814 o.

0. 2848 . ~u“f -
G. 26808 n.mzuu/
0.2038  O.00AD " -
9. 2830 0. 00RO

0. 2892 4,00

0. 2634 . 0030 v
Q.2824 0. 00304

0. 2840 0. 0040

0. 2840 0. Q030 W

G, 2887 0. 0040 7

0. 2880 . aupf/

(a)dit (gireph {(tlop (blottom {glul%

, B00X01 %
ﬂDﬁTH*

SsTATISTICAL. PROCESE CONTROL -~ 3087 .

RELERSE 2.

-1

EDIT CATA

SYIBL 1PCO?EI
DATEE $3/05/24
TIME: 191232922

35 & £12

IPCO781-
PIIOG /24
L31EH1 40

S?Inl
BATE:.
TIMEN

£5 §& F12

Y1 IPCO7TE
DATE: PI/,05724
TIMEL 13:14:&5
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el TDOTE T TIMETT T ENELOYEE TMEBN T T URANGE C COMReNT T T e
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ooO/OTN/LE  O%1051384 745916 D.26E30 a.unznif’ .
00/0S/18 00158119 749918 0.28i2 0.0090V" o T
D0/0T/1T 2352144 7e03es&  O.280A2 Q. ;
OD/05/17 16114130 THOI6SE  0.2002  TUL0020
QO/05/17 tAr17e1é 725933 O,2822 0. QO30
OO/0B/17 QZREPR4S  72%93R 0.2854  0.0010 v
QO/O%/LE O%1Q1z02 7499146 0.2024 0.0020 ¢/ -
%1 O0/0%/1i7  OAL06230 74991E  Q.2822 H.0 T
00/05/17 OV 17134 749%16 ~0. 2804 SO0V
QO/0S/17 GliR6T48 7499186 0.7804 0.0020
QO/OS/1s 146250122 750308 0.25834 a.anmvv‘//
oO/OS/13 14251139 730386 ©C.26806 | 0.0080

] _" "

(erdit {glraph (tlep (brottom (qluit

SPCOOS
_{soosar T
| #DATAR

DATE

QOroS/148
Q0514
SOr05/ 14
QOrrs/1a
oD/ 051
Os05714

Q0/0%/33 |

OO/ 13
/05713
Ga/05/13
00/05/13
GO/OS/13
QO/O%/ L3

(#)dit (giraph t¥lep tblottom {qlult

- STATISTICAL

 TIME

o9 20101

OB:01:32

oz 07155
I 49134
OZI31t 1S
oLIQQuIOY
pac 15 ) e
22132107
14214224
1508255
13200 LT
10:231145
05150 %9

EMPLOYEE
1D

72T
724550
749916
749916
749916,
7495914
TBOBEE
T30E8E
7500686
57
724550
725933
745916

1

£5 £& F12

PROCESS CONTROL — £087 SYID: IPCO79I
RELERSE 286 DATE: 93/05/24

EDIT DﬂTﬁ_ TIME:® 139 534: 34

MEAN RANGE COMMENT

c2me _o.comy

0. 2676 :

6. 2810 0.0030./, WROMG DATA P.WEE
“G.56810 0.002
0. 2000 0.Q02

0. 2804 ° a.aoioﬁ

0.2834  ®-OLEOY, -

0.2030  0.0020~" -

0.7924  0.0040/

Q, 2844 a.ooau:j.

o.2852 _g.ogmov’

0.282¢ 0.00£0

0.27814 D.0GLO

£3 £4 £12
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V= 0,28430

d= 0.00119

. 30 =0.00537
= 0.00 302

SPC File Name:_77SENHTA

Tit1e: _77SENHTA
IIil*lii.ﬂi'lii!'!I*iliil*ﬁilllilil!lli*lii*iil.ﬂ*liiii!i
* 00,2828 1 0.2850 _ »
# 0.2836 0.0028 Range i 08854 0.0036 Res "
* 0.2828 0,2841 X Ber | 0.2838  0.2857 X *
*  0.2856° 1. 1 0D.2874 - ' ..
¢ {g.2858 C] 1" 0.2868 & - *
ﬂi*illiﬁlIlhiﬁ**iIli*ﬂiiiiilllili.l*i*ﬁ*i.i***iilIlﬁﬂl*[l

0.2866 ! 0.2836 *

0.2838 0.0028 Range . | 0.2872 0.0044 Renge "

D.2844 0.2050 X Bar’ ! 0.2834 0.284! X Bar *

0.2860 .1 D0.2834 -

0. 2842 2 1 - 0.2828 7 ..

ﬂiﬁﬁ!ﬂi*ﬂilﬂiiH*I*lii*ilﬂillliiﬂ*‘iiliillhltliillﬁl*ll!*

0.2860 . | 0.2822 o

0.2832 0.0028 Range | '0.2818 0.0030 Range  *

0.28356 0.2840 X Bar 1 0.2038 " 0.2828 X Ber

0.2836 . .1 0.2816

0.28356 i 0.2846 - 8

REEARS RN NN ENERN iI*‘.ll*'.l.*iﬁ.*'ii***ﬁ!il

0.26844 ! D.28%6 . :
0.2832 0.0012 Range | - 0.2838 0.0060 Rangs=
0.2888 0,2887 X Bar ! 0.279¢ 0,2832 X Bar
D.2834 ' 1. 0.2826 '

¥

. 0.2836 4 " 0.2846 -
i*!i!llllii*lli}iflllll.ilil*Iiliillﬂiﬂl**ilﬂliilllli*l
- 0.2838 { 0.2852
0.2842 . 0.0052 Range ] 0.2814 0.0046 Rangs
0.2866 (.2864 X Bar 1 0.2834 0.284]1 X Bar
0.2882 , 1 0.28456
9.28%0 5 | 0.2880 10

RENARERHGASEFFESANR RN AR NHE R AN SN

I?*l!lliilllTnt.II!I*l’l'*l*lFl'*i'lllllTht.l*Il*l**i*lll

*Rwnhge Bar 0.0030 IRangs Bar (.0043 .

‘X Dbl Bar 0.2846 iX Dbl Bar 0,.2840 '

e Y e e T T Y e T T T T LT
LT L LY Y L e LT T e R T T e T AP e TP T T L T T
*3 Sigma 0.0049 ' {13 Glgma 0.0056 u
*5 Sigma o.0081 . 15 Sigma 0.0093 -

III'I.!IH!Il“IH*ll..'lll'l!.ﬁ'ﬂl
i**'!*.l‘cuntrnl L’m'tﬂ....'..*

""{:“Cmtr'u'l LimiEakes

SUCL™X. bar © 0.286 y) IUCL X bar  0.288 - *
*LCL X =_-n:aag“' _ICL X bar 0.281 - .
EREUNSAREAEER R RN R RENRR ] SRARNN TR AA P EANEARENE NN T ANEE
*UCL Renge 0.006" " {UCL Rangs 0.009 .
*LCL .Range 0,000 . JLEL Ranga 0.000 - .
ilil'ill?ﬁ*llI*IIH***IW"**Itlill*ll*illllllillliiqil*hii
*USL 0.2919 JUSL 0.2923 .
*[SL 0.2773 ILSE 0.2756 “

HERENS RN ERAS AR RN S BRGNS BN SRR NNB SRS AR RN AR
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77SENHTA

| SL: @.247¢

UCL: 2, 2909
AVG: @,2843

[ 0.2

1(fixéd)

U5l 90,3020

,2843

@,2815

0.2785 8

9.2738

Range_‘.
Chart

- HCL: 9,8100
- PNG: 0.0030
- LCL: @, 0000
??PS SENSOR HETGHT

8.0078 1
98,0058 1
9,0845 1

8.0034
0.0822

9,018
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IATE

10,0514

/08714

10/05/14
005414
D/0B/13
YO/08713
10/O8/ 1%

Y408 /13
0/08/12
0708712
W0/0%/ 12
W/05/12
300% 12

.

IME

21 {0545
P12 37
1112127
Q106128

AT %17
L2821

Ddk17019
DLE471T9
oL AP LY

11 5FE148 .
19t 50153
18 DLy -

R0143104.

EMPLOYEE

m
780384
=038
7240

C 7240

TEOREE
" THOSES
TH0a8s
720584
750384
TEOIEL
ToPLA

TaRPLL
749916

MEAN

0,283 . -
0.2878 -

o, 2ase

0. 2834

0.287%2
0. 253&
0.28%4
¢.2020
0. 2922
0.2818
0., 28328
0, 2684

" RANGE

0.0050
0. Be20
0. 0030
0,00

&, 0030
0. 0040
0. 0030
0.0030

N

Q. 0020
Q. 0030
08,0010
0.0010

(a)diy (giraph (Elop th)ottom {qluilt

PCOCS
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DATAS

PATE

OO/ 0%/ 10
0C/08/10
GO/ 0%/ 10
H0/0%/08
3/ 05/07
/08707
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93/QS/07

PA/05/08
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Celdi

TIME
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231 10vA2
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1anasI0l
GOn 84154
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201553
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7S0E8s
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. 749946
. 7R0386
THO SR
IROBEE
7S0385
TAPR1A
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TECABL
N0
750385

L ERepreree b b EEE e R A 1w

RELEASE .85

G 2814

RANGE  COMMENT .

, ELIT DATA
MEAN
Q. RASE Q10
C. 2054 0. 070
0.3838 0. Q020
ﬂpi??ﬁ . DOR0
0, 2825 . 0000
d. 2846 L Q010
Q. 20N2 0.0020
Q. 2814 0.0020
0, T 0.0040
0. 2834 0. QS0
Q2840 =]
D.2844 . 0,0040
. 0040

t tgiraph (tiop (blottem (giutlt

COMMENT

ETATISTIEhL FROCESE EDHTHUL -= BOR7
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SYINr IFCO7814
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TIMEN 13142:5%

8 b fi2

“TI-NHTSA 011762
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|rous e s s

el ST T

v tal

SPLOOS |-
SO0S0L TH
HNATAS

DATE
SR/0S/2] ZESZO005
$3/0%/2] 21135138
93/0%/2] " 20120152
1. §3/05/2] 15147107
9ALOS/21 1MIHIOT
FAFSr2]  121%%138
_93r0Es2) 12304118
P30S/ 22148) 44
PASOTS2 ZirS2g
FASOSS 20152027
QPALSOSST 113934
PB/0B/1 ZHABNER
22117150

P3/05/1

- BPCOOD
TEHOCN0
#DATAN

' DATE

_ $3r05/1
23/05/1
G0/08/1
OO/05/1
OQ/0B/ Y
QQ/O%/1
o0/05/1
. DQ/OS/Y
o0/O%/1
D005/t
. DO/O%/
QO/ 05/
OO/ 05/

(axdit

SPCO0YS
S0OB0O1
#DAT AW

' BTATISTICAL PROCESS CONTROL -~ SO87

TIME

-:EI\EFFE??EFE!&

STATISTICAL

EMPLOYES
0

7R038s
750728
TE03ABE
- 730386
724550
TERB%0
FZRTIO
7HO3BL
~ 78058
Ta0Ies
725933
TrEas
To03Eh

T talfit (glraph (tiop thluttun;tqﬁuit.

TINE EMPLOYEE
in
21v23+ 950 L TEODES
20 1507 - 1T
22133 14 TRORBS
2113719% . 7E0I684
20 40 54 FEO38L
181800 24 7TEOTOS
2137142 7FECOIES
12eEqe37° | 750386
111300 2% 75933
10355021 F25933
O¥13&143 F2OEX
C B 112N T2Eead
il Rl PR TEO384

RELEASE Z.84

0. 000

FROCESS CONTRRL —= BOO7

RELEASE 2.8&

igiraph {t¥ap (blettom fgqlult

ETHTIETICQL FROCEES EHHTHDLI-ﬂ eoa7

RELERSE 2.0&
ERIT DATA

BYID: IPROYL
DATE: ¥3/795/724
TIMES 13138140

COMMENT

v

EBIT DATA

MEAN RANTE
0.2828 0. OOR0
0.2838 0, D4
0. 292R 0. 0020
. 2856 0. 080
Q, 2856 QL OR3% .
Q. 2864 u.ng;b
0. ZE3a 0. 0O40
0. 2844 0. 0040
0. 2840 0. 6050
0. 2842 0, ahas
. 2850 0. 0020 -
Q. 2832 0. bO2Y
P.2836

Y fb Fiz

YIDa IPCOTELY
DATER DA/ 05524
TIMED 12141142

COMMENT

v

EDIT DATA
MEAN RANGE
0.2636  ©.0040
0.2856 -
Q. 2844 ‘E.oégg“-
0.2032  0.0020
Q.2838 . 0.0020
0.2085  0.0030
0.2034 0,004
0.2638  0.0020
0,2842  $0.0030
0.2866  0.0030
'Q.288%  ©.0030
0. 2870
0.26850  ©.0020

_ THNHTSA 014763

5 £2 §12

ayIiDr IPCOTOLA
DATEY $3/0%/24
- TIME: 13!’&:22
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-JURE 2, 1993 _ _ MNO $252060218
PO MATT SRLLERS '
cci|  BILL SWEB? " DBOB- BARTOBH

TIN SPOOWER ' STAR STELIGA

LOU ROCHA ROE VIEMS

473 PROPOSAL TO MODINFY S7PS ROTARY FRESOURE: TESTER (UPGRADE OF FREVIOUS

PROPOBAL CF KOV. 13, 1393)

i FOLLOWING MWODIFICATIONS WILL BE REQUIRED:

MIMMW;MMMMWMH
GREATER VARIETY OF HEXPORT LENGTHS.

KEN NEAT INSERTS (12), (PERMANENT, HOT 70 BE CHABGED FOR DIFFERENT
PRODUCTE) .

NEN BOLD-DOWMNE {1i), WITH INGERTS {(l1i). THHSE INMBERTE MAY HAVE TO BE
CHANGED FOR SOME PUTURR BABRES.

NODITIED TEST STATION PRAME HEMBERS,

ADDED PROBE CYLINDERE (4}, WITH MOUNTS.

NEW “QUICE-CHANGR" FROBE INSULATORG WITE GUIDE SYSTEM.
mn!'!ﬂlﬁﬂﬂ!'ﬂlﬂll!lﬂﬂﬂ!ﬂ'ﬂﬂﬂﬂ!ﬂ?'ﬂ'ﬂ TESTER) .
ﬂxammxmmm

2.0
. 29,2

—dad
$32.3K

TI-NHTSA 011785




'ESTIMATED COST FOR CONTROL COMVERSION FOR S7PS TESTRR:

ELECTRICAL :
DES1GN 200 HRS @ §57 81l1.4X%
DRAFTING 2% HRE @ 546 1.2
FORCEMRBR PARTS ) 20.0
BUILD 180 Em8 § $319 7.0
DERUG 40 HRB & $3%7

§132,6K §29.3K

'rm::: EIFENBE 924.1K CAPITAL $61.6K
ADD 10% CONTIMNGENCY: —tn —tird
TOTALS: EXFENSR 536.5% CARITAL $#67.0K

MODIFICATION WILL ENARLE THE NACHINE TO TEST ALL ABOVE-LISTED DEVICES
MECHANICAL SET-UF CHANGEE, EXICEPT THE 7TOP4.

: m7usm:ummmimcm. PLUS INSERT LINERS FOR BOTHE YHE

3 AND THEA BOLD=-DOWNS. mnmmnmmuma. Ters
RE UNLOADED BY THE OPERATOR.

BEETINAYAD COST TO TEST 70PB1

DESIGH 20 ERB § §46 §.9%
BUILD 280 ERE 0 $39 I:Eﬂ
: ' 59K $7.6%
TOTALS 1 $.9K $7.6%

ADD 5% CONTINGERCY ! . 4
TOTALH: = BXPENSE §.9K CAPTTAL 58.0K

& mmmﬁw:nmnmnmmmmmmm-mz.

DEBTGN 20 ERE @ 546 B.9K
BUTLD 140 HRS @ $39 _;_,;
$.9% ' "$6.0K
TOTALS: - 8.9K §6.0K

ADD 3% CONTINGHRCY: — —
TOTALS: EXPENSE §$.9K CAPITAL $5.5K

TI-NHTSA 011768




— mr mAETTTRE L . T e

b

e rmsancawamu

1. MWMIBWRIHM!HMMMHMW“BIIHM

ROTARY VALVES.
2. mmmmmumarmmnmnrnmnmmm
WWMNMMMMMB

BERGTHEERING 10 HRE @ 457 $.6K
DESIGH : 15 BERB ¢ 46 7
FARTE 5.0
BUILD 60 HRE & §3% N —haid
§1.3K ' 87.3K
TOTRLA 1 $1.3K $§7.3
ADD 5% CONTIMAERCY: —rmnem 14
TOTALS EXFENEE $1.3K CAFITAL &£7.7K

LDING AN EXISTING MACHINE. FIVE TO SEVEN WEEEE DOWETIMNE WILL BE
D+ THAT INCLUDES IMSTALLING ALL ABOVE OPTIONS.

.EMA!IEDWEWMN!EMMII

TI-NHTSA 011767

GRARD TOTALS OF ALL YYEME: EXFEESE 929.6K CAPITAL $90.0X
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o Auiality System surm Report

Shaat I"_-{._
. e Sroue ! : : ey
| CD /gD m.. 19§ 93-1 6/4/93
o _ — mmmttmi rummhmsi MeGuirk, Watt,
e : e ¥ ' . Swaat
: T.Hl.;ui'hltrmtl W snburkar, Bartosh, Congdon, St.:‘l;th

KLharbensau, Sullivan, Bnrinqhmu.

Fﬂﬂiiiﬂn'ﬂuntt‘ﬂll . {E?I";I'I £§99=3432 t:n:'n. Lassas, Freda, Kost

ﬁﬁfornt Btreat ® o

?er.r:m, -

PresEurs hitl:hn md Swltchan

Gwm Tahn Hros -
Funhuiing Tarry Elemozak

Moty Evpinesrng Prgd Bohroweder
Camieemar Marie

Fﬂ'ﬂuhalﬂﬂﬂﬂ. mmm&mmm—wnm “ﬂ-mnm

| Suoring Guidetines.
PLANNING POR QUALITY .

1. IthhMﬂMﬂMﬂﬂmmmmmlmhﬂﬂ
mmhmmm-m
mmmm _

. = Wediante raporting . relziicnehips.
ummmwmmmmmmmmm

.,

-3 mmmmmummmmmmwm“

 ha abasia for aetapleiing quality. programa for new (snd specifiosily-\cemifiad existing) products?

- Mmmrmmmmmmm?
A-mhm#hwﬁmmmm -

a mmmmmwm-mmmuw-ﬂmm
prir to implernaniation? :
-mmwmmmmum-muwm
-ummmmwmmmm )
.I-Mlmmmmlmmmﬂmm-mmm

changest
- mummmwmmmm-m-

STATISTICAL METHOOS

4, |smwrm—=mmwmm-uunmnuW{ ]Mmmlm
and grocess pearmnsters?

» How are the signifioant aharasteristios chosen?
mmstmmummmmmmmmmuMM?

» Evaluate the producers reaoton o outs ef-control conditians. ts the resctian aa spacified in'the
Gorirol Plan? What is the rols of the cperators? OF the apervisors? -

Evclyete tha producer's applcstion 'of SPC, thusd on the svidence of thnl unnti'nl shany. procoms
lunl and olhar lpprﬂpril'hl documentation.

T W1z

10

10

10

10

== 295-5. . | o THNHTSA 011783
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< Quakty System Survey Report | pazar

[ Freauci _ - dais
STATETICAL RSTHODS {Continues) . ' Rating
5 Are preiimingry stafisticsi stucies nllﬂ:lu:hlll on new produat charectaristics and prooass
paramptarn? L

8. Are oontrgl charls Being used siectivaly o monitor the processms? Do the charta indicyia thal
atatiliesl oomircl hil Dasn achiswed and 1Ll proowsE capabiity has bean demonatratad?

« Ir i casee whar procesi capability has not yet bean demonginsted, iy tham a plan o improvethe

procemET | MAproprite ITtkm l:liun (s 100% Ir:mlﬂinm baring b b pravent shipment of

nancororming pasts. -

7. m:upmm:mmummmmummmqumm
productivity?
- » Damcyilre the program. thhmm-ﬂuﬂlﬁM“hpﬂmmmnﬂmﬂ
 Emprevamant.
.mmmmﬁmmmmmmm —_—

& mmmmm“mmmmmmumupm.u
sprviond (8.9, plsting. hast treating).
= Ard suppliers sncouraged to mast G-101 requiremania?
-mwmwmmmhmmmmmm“m

mpm
mnmmmumm-n- 49
GENERAL '

9. Arn proosse/procuat auditng funotions and respaneibiitiss clearly defined?
-lMﬂhpﬂMuﬁhwﬂuﬂmnﬂmlimmmm
tion opersion, labarstory techmitians). 10
Asawed the sdequedy of tha producer's auditng program.

10 mﬂmmmmmwmmmmﬂm
« Ars thawy pridddures apiraprists taend scsquate for the produoar's oparstions? (8.0 is thars an
adaquite pidesdurs for reasting to EX teet fallurée?)
.mm-pmnmmqm ) _ 14
= In thare u fofmal review systam to varify implemantation? :

11, Aumﬂtmmmmmlmmﬂmmmmmm
Inboratary, levout. inepection and autgoing auditng?
-mucmmmmmmmmmmmm

durabitity snd appearsnost
. mmmmrmmmummmmmnHIHth invartea

dlltllpﬂﬂl'l"
« Ard AAMDM Im-ﬂfrminﬁll aianuata? 10
« Is appropriate sintisticsl analysis spechied? '

12 Are apprapriets GeQes, medswng facilties, laborstary squipmant. and test equipment avakabie to
Muciltate prooams control?

+ It the paisotion of significant charectertica atectively Mmiarporated In gage panming And Sesign?
» Arq Ghges End test ecuipmant and parsonnal spprogriataly loosted throughout the producers

apsrations?
« Are adsquate, weli-lightsd arsas l'ulllllhli tor gaging, I'Hllllmllﬂ. and tuuling the nmduuﬂ
Evaiuste the producer's gags planning and sxecution. | 1

. T Linkd?
T 29-',5 1 . - - o | THNHTBA 011770




' @ Quality Systsm Survey Report

==

Shaet 3 If?__

| GRNERAL (Contrued)
13 Daas the pragducer have sn sifective gage and test squipment maitenence program?
-MHMMMWIMMMMWWHHWW
baing
+ Do regords Indicats that gagee and test squipment are pariodically inspsoted and oeborated?
« Dosa tha producer usa stutistionl mathoda to Geterming the stabilty and capablity of phgea,
measuring, and tesl squipmen?
Anysed the sciquacy of the producar's gege end terl squipMant MaiMananca program.

14. 'What comrols cosd tha praducer Use to indicsts the procssaing and Inspsation styduy of produsts
throughcut the producer's sywiem?
» Arg sitentiva oonirols in piace 1o provide aoctrate part numiner idestifiewtion througiviul proces-
alng. sonvgs, packaging and shipping?
« Arg CONTOls edequats to prevem moveman of relested iIncoming matenal inte tha production

ayahn? .
« Arg nonaoionming products separeted from the siresm of prodection? Are there sfisctive
gontrots 1o prevent thar movemant?

18 Ooss I producey heye compiets roOros wpportng el sample certificstions?

16 Dose the producer resct appropriately to customar gonosrna?
» Are In~plat and customer quality concema sieotively communicated to sl memben of the
organizallon? :

» Arg nopoonfcrming parts retumaed by sustomne s anlyzed? s the root cssss of fallure detetiningd,
variied, a0 corraiive action igdan?
« o & discipled mathod of probliem solving (the gt Discipdine Methvod) uiized?

TOTAL GENERAL (Total poire avalabla = B0 =

IN-PFROCESS AND OUTODNNG

17. Are Inepections, relturements, ind testa being performed sooording to te instructions?
» Arg thers scaqualin mcords of napections, MeLsuramants, and tasta?

A Ars dotunsbetad REwor S/ or RetAl proetturey anvd sl SvalinbisT Arg reworiced oF sorind
products aydited lor comformancs to g custonmes cequirements” Assess the adecquany of rpwork
and sorting operations,

19. A e harding, siorege wrxd pecking adegquats 10 preservs prociuct quality?

» For production e service peri, doss the producer mast LppRoable: Cackeging speolfl cations?
» Ara sifaCthvl COMITON In placd 1S sasure cormect marvios part idemifiossion?

20 Are plant oleeniiness, housskeeping, Mvironmarrial, armd working concitions. sondudive 10 qualily
Improvemant?
« Ars thars working conditiors that cauld be detrimental te quaity improvemen?
« What actionas hiwe bl thken 1o mitigeis thess factarg?

TOTAL INCOMNG, W-PROCESS aad CUTOOING (Totel pointa avaimble = 40) =
TOTAL RATING POINTS FROM GUESTIONS 1-30 (Maximum = 200 pointe) =

TINHTSA 011771

Rating

10

10

10

10

10

i

i L ]S

S 2856-3 (Uss Form No. 20E8-2 for Cantiniation)
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‘Texas Instrumants

93-1 |6/4/93

R ‘Supplsmantal Rewerks and Supplier Commitmants

5 More refined use of SBC Lats 1n£|rprttitinn {f.»., training, trend

analysis; bettsr dooumantation of corrective actions, detarmination

'of root cause of out of contrel),

Identify which charts are used for data collsction and which ars not.

Fasdback deoisions to floor personnel., (Many 5.P.C. discrapanta

were provided to the snginears and comtrol limits modiFfied by thenm

but floor perscnuel wara oot fully awars).

TLNHTSA 011772 -




gmmm o 5 .1
___Texas Instruments 83.1 |EHH!.
e L N WHMHMHW '
14 Mr llbll ' - und, wron
col h:.nluldf tionable st tull =I:.
= Inwtituts across the board unlfam colar ﬂ ﬂ bins.
ass of poe o mishandiir d or . ble stock
Hhilc ue azes is in a rq iza t:u-ition status.
= Bere refined raject ¢ : 45 operptor lsvel) _.
- In interim st use of red binm ares [ART line) or paint

cardboard red,

TINHTSA 011778

"jmgs.s-'z-._,' . . 3
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) SQA Survey Report

v _5_ o7

L . Ho. Dty —_i
Taxas Instrumants : 93~1 | 6/4/93 |
}8 | More rafined mathod of rework tracesbility for-product failure for . |
soldar rework oparation,  {i.ws., mark reworkad parts)
visual dids to dsscrihe theas. ' :
| : . ' .
I ' - ' ; TNHT3A 011774 ]
I N L:! 28552 - ._ _ " )




QA Survey Report et 7 4 1

. 1.
Taxas Instrumsnts %?- |E§h!!3

Supplemants! Remarics and Suppiier Commitments

Unfriendly work environment around; open container wash freon, mcom

| araam appear cluttered (i.e., Xan Ban cart location, genaral stock

location, ;g;lct Xan Ban location).

—_— - -

TINHTSA 011778
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Namber of ; : '
| oy .l $0K Eaglaeer I Wayer .
s :-—mm- Hulr::-—iﬂm Yes 196 930611

Faord Moter M”m-ﬂjﬂmdﬂmmiﬂw
mﬂmmm Compury

SLILLO YSLHN-LL

Fage !
T 0013344




T™0: BILL ' - 12-29
o R

CC:  JOHM GORMLEY 20-25
‘J0HN XOURTESIS 2028
LOUIS ROCHA - 12-30 -
STAN STELIGA 20-0]
'ROM;  ANDRE CHARFENTIER 20-25

:  PROPOSAL Fﬂﬂ CONVERTING THE 55P5/56P8 MI9C CORTROLLED
. PREBSURE TESTER TO A VAXELN CONTROLLED TESTER .

8 proposal covers the conversion of the 5SP3/56P5, TM990 controlled
rptary presaure testesr to VAXELN based control zimilar to the 77F8
essure tester.  Tne. cdntrolling computer will be changed a3z well as
touch screen crt and the printer. Most of the existing 6MT 1/0
ring will be left intact and the 6MT racks interfaced to the new
tor. The product continulty and cresp detection circults will be

d to be the same as the 77P% tester. This tester will only have
fnaturuu that are pragpently on the 77P8 tester. Any othee
atures wiil have to be quoted.

Eptimated cost for control conversion for BEPS/SEPS tester:

DESICN ‘RATE HRS
CLEC DES TOTAL #55 3q0 311 100
TRAFTING #4740 31,BB0
EXFERSE TOTAL 519,280
DESICH | RATE HRS
o - DEBUG "45€ 120 ° $6,96C
o _ BUILD 740 220  ¢8,800
N 331,460
847,220
L 665K

TWNHTSA 011777
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PROJECT DESCRIPTION

HHERAARATNM

VEBLHNLL -

SLLLL
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. YELLOW — ORGINATORE COPY



vimea B o -

Y

LOT IDrs-1%
DEVICE ID:77PSLZ~-1
1LOT STARYED:14~JUN-1993 2213%5:129.680
107 FIMISHEDE1S-JUN-1993 92135:08.7%4
DLARATION o 02:/59133.%8

CALIBRATION SEETUP PARAMETENS

INITIAL CAL -84.25 MILS

MOUIFIED CAL-B4.2T MILS CAL TOLERANCE:
CHiK POINT) 88,25 MILS CHk TOLERANCE)

CHECK MEAE SORT LIMIT: DISABLER
CAL/CHK DIFFERENCE LIMIT1 DESABLED
SPRINGEBACK Al MODE DISABLED

CHECK FEEDBACK AI MDDE DISABL
SEFAULT SPRINGBACKY 1.00 WMILE

TOTAL PIECEB CYCLED 2437

LIECES G000 2574

PLECES Q00D {9TA DISABLED) 4]

-~
L%

FIECES EBRD

. 'NO BASE

ND STA TERM

NG STAKE STA TERM
© NDMGV TEEM

NO BTAKE WV TERM
NO CONTACT

FAILED CALIBRATION
FAILED CAL CHEDK
GAL/CHK DIFF FAILURE
FAILED UNLOAD
EMERGENCY STOP

ﬂﬂDMGE*ﬂ

" .
om Ceoa

BPRIMNG ARM MISFEEDE
CALIBRATION CYCLES

EFFECTIVITY

INITIAL MEAE DATA MEAN SIamMnA
=75.12 Q-TE

EALISRATED DATA MEAM SIGMA

9g.37
0.00

1.63

..
33323358224

L] [ ] " a L] n -

CORO000000 07

48.14

LPK

TS BASE ASSEMPLY MACHINE LOT REPORT

g -

Ha e N

COUNT
24603

EOLUNT

FINAL SPRINGBACKT ©.00 MILS :

Fo ot s mm e ——— e L ddd

i o




LOT TDaé-1%
DEVICE IDi77PELZ-L
START TIMEr14~JUN-1933 23:35:127.80
FINISH TIME115-JUN-19%3 0Z:33r05.7&
DURATION: 0 Q2 15%05. %0

OCCUREMCES

CODg DOWNTIME REASON
V'3 STATION =2 LOAD STA=-TERM 15
:é CyCLE BTOP 12
SETATION 7 L.OADG MCV-TERM 10
v:}ﬁ STATION i3 &
Z| SYATION 2 SENSE BASE z
T ZOME GUARD INTRUSIONM 1
23 MACHINE SETLE i
TOTAL DOWNTIME DCCUREMCES 4H

77PE BABE ASBEMBLY MACHINE DOWMTIME REPORT

ava
#.51

a * = & 1 -
$3%EES

SCoO0o0o

——
L
N

TATAL
40,12
9.98
8.75
2.31
R Y
0.77

% OF RUN

% OFf DOWN
&3, 1

TI-NHTSA 011780




 FORD NEXT GENERATION SPEED CONTROL (77PS)

PROCESS S1CP PRODUCT _ EVALUATION . CONTROL  FREQUENCY . REACTION
DESCRIPTION CHARACTERISTICS  MEDOD MEINOD  OF TSy PLAMN |
SASE ARGi gy TEAMINAL HEHAHT = DIAL INDICATOR XIR Spcit. SORY SINCE LAST CHECK
{AME ALV ORA N _ o _ I
_ TERMINAL PUSHOUT,  FORCE GAGEZ R SpeAHr. BOAT SINCE LAST CHECK
| . DIAL INDICATOR :
TERMINAL SEPARATION PLUG GAGE X/R Speftic. SORT SINCE LAST CHECK
ALIGNMENT _
SPRING ANGLE [B) - COMPARATOR X/R SpcraHr.  SORT SINCE LASY CHECK
SPRING CONTACT WIDTH CALIFERS AR SpCHr SORI SINCE LAST CHECK.
SPAING TORQUE FORCE GAGE Am SPC/HY. SORT SINCE LAST CHECH
SPRING BUMP HGHT (8) CALIPERS %R SPc/aMs.  SORT SINCE LAST CHECK
A . -
NVT F HEIGHT OIAL INDICATOR xR SPLMr. SORT SINCE LAST CHECK
LALIBRATION GUSTOM CONTINUITY XA Spoita. SORT SINCE LAST CHECK
DEFORMAYION SYSTEM )
VISUAL OUALITY (Cj VISUAL P Spcitr. SORT SINCE LAST CHECK
SLNSOR ASSIMBLY  CAIMP DIAMETER  CALIPERS  wm SpcMr.  SOR1 SINCE LAST CHECK
GRIMP HEIGHY " CALIPERS xR Speitee. SORT SINCF LAST CHECK

VISUAL QUALITY VISUAL ' P SORT SINCE LAST CHEGK

Rewisign: C
13 Ay 1993 WISicre TTCONTLFXLS (0500094 " '

yaLLiD




m CUNET smrc:-:
PROCESS STEP PRODUCT EVALUATION CONTROL  FREQUENCY REACTION
PESCRIPTION CHARACTERETICS  METHOD ‘METHOD ~  OF TEST PLAN .
FINAL ASSH r.'*mg . CRIMP DIAMETER (8]  GO/ND-GO GAGE p Sporr. SOAT SINCE LAST GMECK
(AME ALITOMA " 1ON) - : ' . -
CAIMP HEIGHT (B} GOYNO-GO GAGE f Sperty. SORAT SINCE LAST CHEGK
BASF TORCLE TORQUE GAGE MR Spert SORT SINCE LAST CHECK
' CODE CRMP RING/ : . L
DIAMETER-LEGIBILITY  PLUG-VISUAL p Spory. SORT SINCE LAST CHEGK
PIN HEIGHF (B} DIAL INDICATOR P 100% SEPARATE FAILED LOT..
PRODUCT TEAM REVIEW,
JUNCEION 1 S1F R ACIUATIONJRELEASE  MASTERS : 7 EACHSHFT ENG INEE A | N'G
L USTOR} POINTS Euuunnn-ns
1Ford Siguitscant Char ) _ _ _ ¥
ACTUATIONRELEASE  RAMP THROUGIH P 100% YIELD YRACKING
POINTS (C) PRESSURE HAHGE _ SCHAP CONTAOL g
\[ord Sigailicant Chae) . - ..}
IPRODUCT AULdLS MIGH PINNING [1.]] CUSTOM HYPOT SYSTEM/P . 20PCNOT  SEPARATEL FnlLEﬂ LOT.
{HHQDUIC LION) | _ . PRODUCT TEAM IIEWEI!
' LOW BINMING {8} " QVEM/CONT METER P 0peAol  SEPARATE FAILED LOT.
| PRODUCT TEAM REVIEW.
GC AUMIS () * OUTLINED SN DETAIL IN TEXAS lmm (QAS. znl: Flm ,
\THREADS / Feed nt Chist. }
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FRY © MATT SELLERS © omJEZ

REV © 77FPS/27FS IMFULSE TESTING

Jiﬁﬂ

: F'I.EHEE EVALUATE THE FOLLOWINDG PROFOSAL FI'JR REQRCANT Z INO
. SUBMISSION PLAN FOR ALL 77PS AND ©7P8 DEVICES. THE NEED I
STREAMLINE THE FROCESE WHILE MAINTAINING ADHERENCK TO- K%
GLIIIJE' INES AND ENGINEERING CONCERNE OVER SPRIND X Dm LI

IF T'HE PLAN CUTLINED BELOW DDES NOT SATISFY ES OR DAS REEUIEEFEHT!-
PLEQEE HIOHLIGHT THE AREAS OF CONFLICT AND RETURN. @I AM CONFIDENT
THAT THIS NEW FLAN WIL! SATISFY EMGINEERIND CONCERNES AMD ACTUALLY
WILL IMFROVE THE REAL. TIME ARPECT OF REPORTING.

OSED SAMSLE SUBMISSION FLAN

:uuqs_mzn ES SPECIFICATIONS: ~ PFP24 (77PS) & INEZ4 (B7PS)

. 1f-3 FHNCTIONAL TEST

; e
RECOMMEND SUBMISSION OF IHI DEYICES FROM EACH ABBIONED BENSOR LOT,
{2000 DEVICES). G.C. YO PERFORM ALL REGUIRED FUNCTIDONAL TEET AND
R!FqHT RESIE T8 BACK TO FRﬂDUETJBH.

NOTE: FHIS EUBMIZSION FREGUENGY ACTUALLY SLRPARSES oNe2e
. REGUIREMENT.

o

IF-Z DURARILITY TEST :
T REEEH"I#END SUPMIBEION OF (2} MINIMUM DEVICES SACH nunnrﬁn FOR
IMPLLSE TESTING ACCORDANCE WITH E& SPECIFICATION OUIDEL INEN.
II'EUFEE TYPES &L TFIB NEFTE. TO BE DETERMINED BY -MRE.

: ﬁl..!l:l RECOMMEND ﬂ.-‘lllitﬂ# G (1) 77PS HENSOR-LOT EACH WIRK WOR
- TRADITIONAL IN-PROCESS IMPULSE TESTING TO MONITOR: CHRONIC LEVERL OF
I'JIEL‘ CRACK ING,

T el g A ——— -

. ENDINEERING DURABILITY TEST
j mn--n-“mml
. 8) DEVICES MINIMUM PER OPERATING DAY, OR LIPON ANY MAJOR TEMMENALASEEMELY MACKI
. 'NE TOOL WORK - (A DEFINED BY mmszn:ua:. SAMPLE
BUILD AS FOLLOWS:

> BHRE ASSEMBLIES NEWLY MANUPACTURED ON THE SUBMISRION DAY,
e ATEE_Z-7 SENSOR ASSEMBLIES (WORST CASE), y
" w DETEEY LALIPRATION PES ENGINEERING REQUIREMENTS.
qu FUNWCTIONAL.Y TESTED SOR PROPER OPERATION DY BRODUCTION.  TIJNHTSA 011783
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TOIL Fill Swamt Wil4
Aziz Rahman Il
Andy Mcluirk PCRA
Elaine. foss - OAMY
Dlek Garispy RW3
FROMI  Jim Watt JHOZ

SUE. 77PS/87PS fapulse Tesiing

Dave Czarn Z AN
Matt Ssllera MJa2
Charlis Douglas - CMPL
~im Gramma™ . JOOE

Riek Conlin RALCL

The propossd sanple subaisaion plan for the 77FS/97PE pressure
switches will mmet the requiressnts of wpecification WFPZAI(7TM) snd

aNB24 (HTPE)1
Tast weas
IF -2 Functional tests " &flat

{valtage drop, proof, burst)

1F-2 Durability tests :
(Impulas tmsting) ' 3/2 mon

Enginegring arability &/& man
(Vacuum, telp eysls, .
Pumidiety, vibrationl

Aegards,

Jim Watt MEGE  JWO2 ‘Exts 1719

NS4 Sub Flan

-l wk -l e L L L b 1 1 & |

3/ wos  4/wansor 1ot 17PE
q week 8PS

-

3/3 mos I guarter

&/6 wos S davices impulwe
par operating day
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Mamor andum
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T Bill Swest HEA Dave Czarn . TARN
Arlr Rahman ZIi Matt Sellers MJEZ
Andy MeBuirk [y wir- Charlis Douglas CHMF1
Elaine Ross oaAMY

FROM Jdim Watt 02

g auBJs.. 77PEL2-3/77PEL3-2 iBase No. 34515 Assessmenk)

We characterized tha p.n. 44515 bass for the 77P§ gressure switches

and found the pertinent base dimsnsions for connector ¥it to

be within spescification. The black bame is from the Fisld
return wnit {77PS5L2-3), while the red base 1f froa the field
returt unlt (F7PELI-Z). The brown and grey. bases wire selectesd
from production basmss in the production area.

Two additional measursasnts (not on the componant Hase drawing)
were aleso completedi

Measurament Black basm ‘Red Base Brown Bame Gray Dase
s --—— (Fimld PBT} (Field PBT) {(Prod PRET! (Frod PBT)

Flatness (tap of
bauml LODAT ® Q012 = 0034 " 0028 v

Farallaliam ofFf
top of basw t&

jocking tab feature =004 " D027 ™ el o014 ™
Regards,

Jim Watt ‘MBOI  JWOZ2 Exts 1719 M/81 12-27
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AZIZ RAHMAN

3 & ¥
g_
:

11553

MONDAY, 11/1/93 - DIEMASTERS

1PM-SP
TL AZIZ BAEMAN

GLENN MARCANTONI, TODLING SUPERVLIOR

THE QBJECTIVE OF THE VISIT WAS TO DONDUCT A FINAL DESIGNAMPG REVIEW OF THE
PMROPOSED CHANGES TO WASHER 27630-1. THE DESIGN CHANGE INVOLVES COINING A
CHAMPER ON TEE BACK SDE OF THE WASHER TO PROVIDE A RELEIFFOR THE RADIIE AT
THE BASE OF THE CONVERTER. THIE CHANGE MROPOSAL 1% TRE KESULT OF THE 8-D ON
77PEL3-3 FSERIES FIHLD RETURNS.

mnammmmmmmmmmm
AUTOMOTIVE AND ODNSUMER INDUSTRY. TYPMCAL PRODUCTS MANUFACTURED HERB
INCLUDE LEAD-FRAMES, HOUSINGS, FMALL ASSEMBLIES, CASINGS oo THEY HAVE 90
EMPLOYERS AND ARE LOCATED IN ELMAURST, IL. THE MPRERSES ON SITH RANCE PROM 40
TONS TO 120 TOMS, THE T HYDRAULIC WASHER I3 RUN ON A 60-TON PRESS, DIEMASTERS
mmurmmmmmmtmmm

DURING 993 DIEMASTERS HAD FABRICATED A-SINGLE STATION PROTOTYPE TOOL TO
EVALUATH MANUFACTURING FEASIBILITY OF TEE DHIKIN CHANCES, THRY ARE
CONFIDENT THAT THIS CAN BB DUPLICATED IN PRODUCTION. THE INITIAL THOUGHT
WAS TO COIN THE CHAMPER IN THE IDLE STATION AND RE-PERPORATE THE PINAL LD,
TO REMOVE THE ROLL-OVER TIPS. GLENN VGIEED HIS OONCERNS THAT THIS WOULD
ALMOST BE A BEAVING PROCESS RESULTING IN SMALL CHIPS DESPERSING ALL OVER THE
PUNCESES, HIf PROPOSAL INVOLVED UNING IDLE STATIONS IN THE DIES TO INCORPORATE
A PILOTHED CHAMPER COINING PURICH FOR THE REVERSE CHAMPFER. THE RADIUS ON THE
TOP CHAMPER WOULT BE COINED IN THE NEXT STATIGN WITH A PILOTED PUNCH. THR
FILOTED FUNCHES WOULD PREVENT MATERIAL ROLL-OVER INTC THE LD. IMEMASTERS
mmmmmumnmm

THE ABOVE CHANGES TO THE TOOL WOULD EE REVERSIBLE. THE DIES ARB "CLASS C
INBS, AS IN "CHEAPEST IN CLASS*, MEANING THERH I8 NOT MUCH SOPHISTICATION IN
BOW THEY ARE PUT TOGETHER. ( CLASS "A" DIES WOULD BE FULLY BUSHED AND

- DOWELED, WITH TIGHT CLEARANCES , THICKER EASE BLOCKS ETC. ) THE ONLY-LONG

mmmmmw&mmmmw
MMMWMMTWTINWMM

THNHTEA 011811
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THERE ARE THREE DIES WHICH PRODUCH THIE PART, IT SEEMED LIEH ONLY ONE OF THE
DIES HAD SUFFICIENT IDLE STATIONS TO INCORPORATE THE ADDITIONAL COINING
PUNCE. DIEMASTERS WILL HAVE TO ADDAESS HOW THEY ‘WILL MEET VOLUMER IF ONLY
CONE DIE IS RE-TOOLED.

WE ALSO DISCUSSHED MODTS SDOGESTIONS OF INCORPORATING AN LT, GAGING SCHEME
IN THE DIE ITSELF. THIS WOULD ENSURE TRAT THE LD,, WAS LARGER THAN THE MMC OF
THE CONVERTER ON EACH WASHER. THOUGH MIKE WAS RECEPTIVE TO THE IDEA, H8
'WAS BESJITANT TO INDORPORATE A GAGE FIN IN THE DIR. BE ACHEED TO GO RESEARCH

FORWARD FINAL FRINT AND RFQ) TO DIEMASTERS RAHMANTOTCH llﬂ‘/
REVIEW DESION CHANGE STRATEGY AND QUOTE  ARRENT

FROPOSE IN-DMIE 1D, 0AGING SCHERME ARRENT ' 11
EEY DIWS CAP STUDY ON PARTS FROM 3 DiBS ARRENT 11119
OBTAIN DESIGN CHANGE APPROVAL FROM FORD  RAMMANDOUGLAS 1110
RELBASE DESION CEANGE  SHLLERS 121
RBOARDS

AR,
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_MEG M=  S07944 Wssm-aen?ms OF14% AM
STwC [ITHRRETE PBY=MISZ AT=08/19/03 09145 AM

TO: TERRY RODRIGUEIX TER?7
CLALDE RICHARDSON ' CER
<JIM ORAMMER JG01
PAUL FERREIRA FJF4
77FPS SMWT MFEPC

22y DICK GARIEFY RWG2

FR1 MATT BELLERS - M. JS2

FE: Q.E. SAMRLE SUBMISEIANS

t—— -] -t b - - - ]

THE REVIBED &.C. SAMPLE SUBMIESION PLAN FOR 77PE AND BYPS LOTS HAB
BEEN PLACED INTO TYPING TO BE- ADDED TO THE 7788 PILOT MAKMER PROCESE
SPECIFICATION. FOR YOUR CONVENIENCE I HAVE PROVIDED THE LINE WITH

A HAND WRITYEM COPY OF THE REVIGION FOR IMMEDIATE [MPLEMENTATION.
FLEASE EMSURE THAT ALL SPFERATURS ARE TRAINED ON THIS NEW PROCEDURE
AND UNRERSTAND IT. FiLEASE CALL IF THERE ARE ANY QUESTIOUNS REOARDING
THE NEW FLAN.

THENKS & REJARDY. . (MATT
MO MLIRT '
HET 124

TI-NHTSA 011820
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-HBE M= la7red FR=MAYR m EENT=O0®/17/73 . O2vdg PH .
R#=0230 3T=C DIV=0030 BY=MATR. AT=09/ 1?!"‘!3 3148, FH.,._.

‘T BILL SWEET wWa4

MATT SELLERE MJBZ2
FRv LOU ROCHA

HU1  CONVERTING S2FS PRESHSURE TESTER TO RUN sr,n:r 77 PR

ME TOOK A LODK AT THE TESTER AMD MADE THE_FOLLOWING
DBHEHWITIEHHt : . P

i. S7P8 DEVICEEB #WILL NOT FIT IN NEBTS DUE. TO THE (VERALL
. THICKNESS AT THE MEGK. THE THICKNESS INCLUDES THE. usn'r::hl.. -
TAB WHICH IS THE PROBLEM.

2. THE ©7PO DEVICE WILL FIT IF A SMALL RADIUB CUT IN THE
NESTE TO CLEAR THE CORNERS. THE FRESSURE RANOES ALSD SEEM..
T BE E:EHPATIBLE WITH THE 352 FE DEVICER, AND THE, LH.DHDER‘ 'I
SHOULD BE ND PROBLEM. i
THE 8778 ARE PROGRANMMED DIFFEREMTLY IJH THE 77 T‘EITE? THFH'I
WHAT THE 32 TESTER WILL ALLDM, S0 YOU WOLLD. HAVE TH CHANGE _
YOUR BPROCESS SpEca.
IEr LA, HA, LR, HR, MIN DIFF ON 7/P8 TERTER .
LA, HA, LR, MIN DIFF ON.52P8 TESTER.

3. THE ??F‘E DEVICE NWILL H.Bﬂ FIT IF THE NEEATSH ml nnuIFIEn '
Fﬂﬂﬂm mmmmmmm'rmu. —
20P81, THIS MAY REBULT IN A LONG CYCLE TIME, SINCE THE. -
RAMP RATES ARE SET FOR THE HIGHER S2PE RANOES, TI'E..I.II'IITEE... Tl
HERE ARE PRODRAMMED DIFFRREMTLY AR WELL.
IE} LA, HA, |.n 'HR, . MAX DIFN m-rn-lzrm"rm_._
LA, HA, LR, MIN DIFF ON THE.S32P8 TESTER.

4. PRINTED LOT REFORTS WILL NEED TD HAVE_ 928 BART_ wﬂ
SINCE MECHANIZATICN CANNT CHANGE PROBRAMS. .

=, In:nmﬂimmmrmHEMIﬂEﬂ__
AND RAN THEM THROUGH, WITH B2PE LIWITS. THEY .DID.SEAL AND .
CONTACT, nmwmnmmﬁmmw.w.."hm,,. _

IN BuMMARY, IT APPEARE A MINOR CHANDE TO THE J2PFG _TESTER
wWOULD EI\'E LS 7P CAPARILITY. WE NEED TO DIG. A LITTLK . .. .
FLI'HTHEH TO BAY THE SANK POR 77P8 CAFABILITY. .

I
mmmumwmmm._ S ' ‘d“

o1
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~MEG M= 2%6021 .[R-EJEE TO=COPY BENT09/21/93 02145 AM
: STmC DIVEOCT0 CCe00134 BYWMJSZ ATEQR/21/93 OR14& AM
TOs 10U ROCHA - . MAYR -

_ . BILL MILLARD FCME
" per BILL SWEET Wea
DENNIS HATALE ~  DJNI
77PS SMWT MFPC

FRi MATT SELLERS MJgZ -

RE1 S2PS PRESSURE TESTER MODS

PLEASE UE TH1IS MEMO AB AUTHORIZATION TO COMPLETE DESION AND BUILD.
' OF 32PE TESTER MNEST MODIFICATIONS TD ENABPLE TESTING OF THE 77FE AND
'87P8 BASED PRODUCTS. WE WILL NEED TO EVALUATE PROPLEMR ASSOCIATED .
WITH THE LOW RELEASE PREBSUREE ON THE 77PS PRODUCT AFTER I.IIE nEVELOP

. THE CAPABILEITY OF AT LEAST TESTING THEM. :

REF: LOU ROCHA MEMD & 187%E8 DATED F=17=-93.

i . THANKS % REGARDE, MATT.
ME6. MJB2

A ) - o  TRNHTSA 011824
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" 'etr BoB BABILIERE . 'F)g (5‘5

: HOWEVER, WILL NOT ACCOMODATE 57P8 DEVICES. . | b

anka - . .

e - A #—‘°€/C"(
I FR1 LOU ROCHA S \ /
SUr S2P8 PRESSURE ‘TESTER MODIFICATION -y M‘A"‘ﬂft‘ <<"‘P

| X
.FREEEUHE TESTER NESTS HAVE BEEN: MODIFIED TD eLCEPFT 77FS AND . _ M .51’

' RpxG7L STal DIV=DOT0 Vo ﬁT-iO!O#!ﬂ'E oDrS1 AN

. TOH . BILL SWEET

‘MA&TT HELLERS

\o(

DAVE PERIPOLI -
PILL MILLARD \/b

,gf

L\
HE rou REELPEETHD A EDUFLE oF WEEKE ﬁGt'l THE B2PE

87P5 DEVIEES BY CUTTING A RADIUS INTD THE NESTS. THIS CHANEE 1

ALSO, WE HnUE PROTPTYPED AND TEETEE' THE Tﬂ.ﬂLE BEAL IDER

H"IIIITH EE'HE SUCCERS.. THAT 18, A POLYURETHANE SEAL THAT SITS IN:

# BTEEL.. INSERT AND INETHLLE IN THE DIAL TABLE HOLEE AT EACH

FIXKTURE. THE MMEE WE SEE ARE. LONGER LIFE SINCE EACH
oo BEAL GONLY SEEE ONE THIRD THE BERVICE AND THE ABILITY OF THE:
- DPERATERS T CHANGE SEALB.. WE PLAN DN DESIONING A UNIVERSAL .

SEAL S THRT ALL TESTERE UBE THE SAME ONE AND THEN ADDING
THIS: FEATURE TO THE 7798 TESTER. I WILL ALS0 BEE THAT. ED K.

 THCORPORATES THIS ON THE T2P8 TEBTER UPORADE.
- '__REEHRDE |

CTLou
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RISK ANALYSIS REPORT -
INTRODUCTION/BACKGROUND:

* In carly Jime 1992 Ford Australin asked TI if the speed control deactivate pressuré switch
could withstand & vacuurn of 0.2 millibar. The explanation was that this level of vacuim is
needed during factocy fill to avoid spongy pedal feel. TI's initial response was that the ES
calls for 4 - 8 mBar, and we had never characterized the device at harder vacuum levels.

* In mid-Tupe, 0.2 mBar was revised to 0.4 mBar by Brent Franks.

* In late June, TV completed some inisial testing down 1 1.3 mBar, which was the vacuum
capability limit of equipment available at the time. Inspection of thesa test devices revealed
that the diaphragm (forming the fluid containment cavity) was being displaced by the vacyuum.
This was cause for concern since the wrinkled condition observed had been previously
associated with shartened diaphragm life. A failed diaphragm resulte in 2 brake fluid leak.

* In early July, it was learned that Ford-Australia was doing work to confism the vacuum
requirement, taking actual vacuumn readings with a calibated gauge. A fax from John Peck
dated 4 Aug 92 confirmed that actual measured readings ranged from 0.4 to 1.0 mBar across
the vehicle population. This fax also contgined miestone dates of 1 Nov 92 MRD for PPB,
and 14 Apr 93 MRD for PCB which John indicawes is the latest possible OTS subsmissian.

* TI immediately began to put together a plan to scope the issue, including characterization
testing of the present design, as well a3 simeltancously proletyping possible raodifications, plus
comprehension -and scheduling of sample and validation requirements.

STATUS:

At this polor, the present design has been characterized for diaphragm life after exposure o
0.4 mBar, with a conirol lot {no vagwm), plus four prowtype designs. While all devices in
alk vest Joms actually passed the SOOK ¢ycle requirement, results indicate statistically that the
high vacuum level has a demrienental effect on the life of the prosent design. It was confirmed
that the wrinkisd condition thsorized to cause reduced life was again present, as also seen in
the initial testing in late June,

Two of the fome prototype lots produced excellent results, exceeding e life of the standard
dinphragm ion by a significant amount. These are the full-round Kapton and che
rubber diag) The full-round Kapton prototype Lot differs from the standard design only
in that it in in shape, whercas the standard design is the inscribed square of the full-
round circle. The full-round design gives much greater clamping area, hence greater resismnce
to vacuum expomure. The rubber diaphragm basically replaces the sandard lathe-cut interal
gasket with a solid rubber disc, having the same thickness and O.D. as the gasket (hence
fiing in the sarme gland). Tt uses the standard 3 pisces of square Kapton,

Toxas Dustraments Incorporated Pege L of )
13 October 1993

Ti-NHTSA 011820
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ALTERNATIVES:

Option 1:  Use the standard design, unmodifled, and the high-vacuum assembly plant
il procedure,

Benefits. % The wandard design is fully production toled, ISR’ed, and in full-
scale production for various applications

* No cost or schedule impact relaeed o diaphragmn redesign

Risks: * It has been shown in @ controlled experiment that the Ford-Auseralia
vacuum level has a negative impact on diaphragm life. Weibull analysis
of the data indicates high vacuum cxposure also results in decreased
staristical certainty abous diaphragm life; Le. dizphragm life becomes less
predictable, and demonstration of a given life expectancy during an ISR
test may not correfate well with field experience.

Option 2:  Use the standard design, unmodified, and reduce the vacuum level of the
assembly plant il procedure.

Benefits: ¥ The swandard design is fully production tooied, ISR'ed, and in full-
scale production for various applications

* No cost or schedule impact relaed to dlaphragm redesign

* No issues with dinphragm life are expected w arise, which is backed
up by field experience.

Risks: * The spongy pedal issue will result, according to information from
Ford. Therefore, this is not considered a real option.
Option 3: LUse the rubber diaphragm design approsach
"‘“‘!—‘ * In one experiment, this design has shown a dramatic improvement in
kot diaphragm Kfe under high vacuum. Test aborted at 2.7KK cycles with
s . ™o failures in this lot,

*  This design could be built ost existing mutomated production
aquipment, with certain modifications.

Texas Instrumeniy Incerpovated Page 2 of 3
13 October 1993
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Gption 3: Use the rubber diaphragm desigh approach (continged)

Risks: * The performance over the full mngc of expecid conditions must be.

further quantified
3

i | * The i.mpu.:t of any variability of matertal pmp:rﬁns Over ime must
! be quantified
- | * The impact of production process variability mwst be quantified

* Bench-testing only, no an-vehicle experience exiss.

Opticn 4: Use the full-round Kapton design approach
Bernefits: * In one experiment, this design has shown a significant improvement
in dmphragm lifc under high vacuum, but not as good as the rubber
digphragm.

* This design represents essentially no departure from the standard
design in terms of pressure- and Fuid-exposed marerials and geametries.

Risks: ¥ The performance over the full range of expaceed mnd:uuus must be
further quantified

* The Implt:t of production process variability must be quantified
* Bench-testing only; no on-vehicle experience exists.
. * To automate this design would require major tooling modifications to

existing oquipment, which is unfeasible due to the fact that other
applicationy also use this equipment.

i
. r.

Toxai [nstramends Incorporated . Page A of 3
13 Ociober 1993 . .
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~HSG M 19086 FR=MAYR W SENTR10/21/93 Q7108 AM
R#=133 9T=C DIVe00S0 CEw00B4S BY=MAYR ATwi0/21/93 07108 AM
TO1. MATT GELLERB MJSZ
CCr BILL SWEET WE4
BILL MILLARD MAYR
" FRY LOU ROCHA MAYR

v .SLII CONVERTING SzP8 TESTER .TO TEST S7/77/67 DEVICES
). T THE FULLOWING CHANGOES ARE REQUIRED TO BE ABLE TD TEST

S7/77/97 DEVICES. ITEMB 1 THRU 4 ARE NEEDED BECAUBE THE

B EXIESTING %2 PROBE ASSEMBLIES DO NOT REACH THE LOWER T.H"Bf

DEVICES. ITEM S I8 TO ACCEPT THE LAROCER ALUMINUM CRIMP RING
FOR THOSE DEVICES THAT I.EE THOSE. RINGE.

1. MODIFY F'H'.'I.EE MOUNTINDG FPLATE TO ALLOW PROBES TO HEHI:H
- 77/87 DEVICES. (140438-12)

2. MAKE B NEW OGUIDE POSTS. (140430-20)

3. ALTER PROBE TIFS TD ELIMINATE INTERFERENCE HI“‘I ??!B?'
- BRASES. (i40439-12) :

4, ALTER CONTACT BLOCK HOLDER TO ACCOMODATE LONGER

- BPRINGE, (140435-19)
5. MAKE 12 NEW NEBT INBERTS TO ALLOW FOR L*BER I.'IIﬂHETEH
" ALUMINUM CRIMP RINDS .' {140437~14)

B. THE FOLLOWIND CHANGES ARE OFTIONAL, BUT RECOMMENDED TO

 MAINTAIN ORIENTATIOM. I.AM CONCERNED THAT THE OPERATOR MAY

HAVE DIFFICULTY IN KEEFING THE. TIOWT ORIENTATION NEEDED EOR
THE PROBEE TO HIT THE 7797 EIEUIE_EE. I AWM. mm A H:F‘I'
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