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Molacylar Characherization
{FTIR, Quuktative, Conwentional and Microscopic)
Hexport Decoait '

Spacira aa m»mmw-m basad mabterial [probably mmlid]und o mustal
silt [probably an oxmiate],

mﬁmummmlm-ﬂmmmuﬂumhm raterial {probably brake fuid]

Bpactra of the Inaoksbles are characteristc of sssantially a matal salt [poul:ﬂ‘ an oxalatel
Conyarter Deocelt _ - _

Spacira an raceived are charactersiic of a glycol based meterial [probably breks flulkd] and a medsl
adk [probably an cxalate].

' apumnfmamm:mmmuammmnmwmlmmummmmm
eatar, bnd otfier materdal,

Specira of the Muhhmmlmhﬁtﬂndwamlnﬂwm an oxatata]
Soacer Deposdt '
smmmmmmmmmmmmmwmmm:
giveol basad matedal [probably brake fluid]. .

Specira of the deposlt [aa raceivad] are charscteristic of a glycol besad martsral [probably brake
mi:]lndarrullulhnﬂﬂnnunlm].

mummmmmﬂngwmmmmmmnnummam .
ask [posslbly an cxaista). o
Wabd Cantant, % by weight! ~10 |
{AB'I]ID1?44] . i
1 MGHHMmhmuﬂmmﬂmmthﬂlmmme

prasent In the caposlt and the fiant :
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@ Cantral Laborstory Report 9804108
INFORMATION?
Chemical lans | Polylmida (Uttern 8] Polyestar [Valox ©]
Reslstance [Tefion &P )
Brake Fiuld no information listed no Infarmation Aatad no absarved changea
($D0%conc./734F/ no fensde strengih change
180 daya] |
_' Sulfuric Acld mﬁhnmodchums -mubumldmm no ohasrvad charges
=2% tanalis changa _ 3% tenslla change -4% tansie change
[30%canc212*F 8w [20% conciT3FA00 days] | [38%cono7FHBG cays]
wﬁmmﬂun % | =t 0.24-0.34 0.06-0.08
| 1128 n thick nmpl-
D] [30% glsen filed]
Environmeintal
Streas Cracking
‘Brake Fluld no information listed >34 hours - no fallum na lnformation Exted
[100% conc2500 pal
riresniT2F] -

wr

2 Infarmafian abiainad from Modsmn Pasior Encyclopecia, October 1084, November 1996; Twlon & manulfichuned by
DuForr, Utiemn & wnd Vsl @ ary maunsinciured try Ganirsl Elscire. Utien & le a polystharinics material simiiar in
Kapton @ polyimica which [a manufactured by DuPont. Uthen & wee subsituled for informational pumdaes andy since
Kapton @ Inhmﬂunmndmdlymﬂﬁ[uﬁnhupﬂmﬁumﬁmkhrﬂwhnﬂ.”ﬂmhﬂﬂ]

3 'Hnmumhwmwmmmwmmmﬂ-mmw Today's
Mﬂtm.llm-ylm

Camrbutor: V. Coopar, M Haga

bunmm

Mary Hnga

Organle Sacton

Garle D, Guken gwﬁu}

Product Materale Enginesr
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' EIJS'_ X-ray spactrum materal from the ped {ares 3).
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'EDE K—raj' a-pudmn of tha fracture aurface {aread).
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EDS X-ray apactrum of tha black depaalt from arsa T.

Moka: Honiirel magniloniions e fir phabomiorninh.
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ONLINE SEARCH RESILTS
. .
MO 11563 SAL ' Searcher: Tracy Primich, x43625
PROFS: tprimich
Asquestar: Norm Lapointe ' Fabruary 8, 1999 ;
Phone: xid2600
Dept. No.: TBUO/AVT
Thme 3pent & hours
. | TOPKC: rxn of broke flukd and brass -
HEAHEHEI'FIATEH\" WMH.MMMIMM
o Saearched for brake fluld, ydraulc Muid, wummummmmw
[ . ghycola), typas of breke Muld {e.g. DOT 3, DOT 4], Searched for capper, Gu.r:upmh-.bruu copper
: alioys, precipkates., iwﬂirluhdnwlmmppurwm
f ' RESULTS:
' | ginuckoutls What follows fa & it ot any articia or patant vagusly conneating brake Mid and coppe.
. ' Lld AHDWER 2 OF 3 CAPLUOS COPYRIGHT 1999 ACHE
AN 1881:5B6€13 CAPLUE
DN l15:186613
T Bydraulio fluids for autcoobils nmkes with pmip!.ut.im cesigtance :
IN  Arakawa, Yoshe; Suzukl, Nacmli; Yammds, Tsunayorhl: Nakahayasbi, ;
Osaom; Endo, Hiru-hir ﬂnki, Hisao ) i
EA Nisssan Mator Co., Dbtd., Japan; Ethylens chemical XK. K, !
' 80 Jpn. FKokai Tokkyo Keho, 4 pp.
CODEN: JEXKAF
DT Datant , .
LA Japanace r
. FAN_CWNT 1 . s
) PATENT HO. EIHND DATE " AFFLICATION MO, DATE
PI. JE D31=21§3 A2 1&51&52i JE 859-258504 - 1s99i005
0B - MARPAT 115:186613
AR The fluids are mixks. of nonmineral ydreulie £luid far autanobile
brakas mnd 0.005-0.%% pptn. preaventives of RIARIC{18)5nC(:S)¥MR1A2
.. (Rl-1 = £1-5% nlkyi} n=1, 2, 4] andfor [RINRIC(:3}3]oM (M = Na, X,
. - Zn, Cu, Fb, 3b, and Ta). Thus, tetramethylthiuram dlsulfide wans
: " pdded to & lpdraulic fluid for heakes, contyg. polyoxyslkylsne . . .
- monomlkyl ethar boric acid astar, and heated with a Cu plats. PFpka. |
of Cu, which cloge the fluld path, vas pravanted. !
- L1 IAHEH!R 1 oF 1 CAPLUE CDPTRIGET 1458 ACE
AR 1552 ;434295 CAPLIY
v}

117:30395

[ 3;’;3.7351



TL Hydranlic flulds for brakes in sutowobiles
IN Arvakawn, Yoshie;. Iida, Norio; Yapada, Tmmeyoshl; Sski, H!.:am
Macquzakl, EKoxo
FA Hisamn Jidnuha E. K., Japan; Ethvlens Chedical E. K.
& Jpm. Eokai Tokkyo Xcha, 4 pp.
CODEN: JIIIAF
DT Patent
Li Japangas
FRM.CNT 1
FATH‘HT HG. EIND DATE APFLICATION NMO. DATE
BT JP ﬂlﬂEEISQ Al 15930324 JP 90-165684 139N0GE2a
415 HARPAT 127:-30355 ' d
AE Tha fluide contain 0,00%5-0.05 wt.® of N-contg. conpds, (a@ pp':.n.
"inhiblterd] having tha qmll:nl formula R1C (0] NHOnHInNEC (0} R or
%msl:‘lmnmﬂm.ﬁcm (Al, R2 = B or BhOH group; ol = 0-3y and m =
x| ANFMFER 3 OF & (CARTIA GDFEEIBH'I" 1999 Aﬂs . F
M 1387.:1320% CAPLUS :
O 106:19207 ]
TT Daric ssters £or hﬂh flulds - i
IN Miosgawa, Kemichirer Tekano, !nnhinmr.i. : ' .
FA Mippon 0ile ardl Fats Co., Ltd., Japan
& Jpn. Nokel Tokkyo EKoho, "||' PR-
CCDRY: JEIXAF
DT Patent
Lk Japaneae )
FAN.CRT 1 '
PATENT K. EIMD DaTE ' APPLICATION NO. DATE
T JP 51103535 Ad 19860533 JP B4-335541 © 19841026
JP 02046028 Hd 19901011
AR  Antioorromive titla coopds. nrs propd, by adding 1-10 mal I\fl-
active H) C3-4 elkylars oxidas to active H-ocontg. (‘.‘del in the
prapaccee of alkall oatalyatrg, pgutralizing the resuleing polysthara
by 0.5-1.5 mquiv. (ws. alkall catalysts} hydroxy acids, and mdding -
horon compdn. Thum, 7.4 kg BudH was sdded to 17.6 kg sthyléne oxida
in the E:ru--nnﬂ of 536 ¢ KOH to obtain 34.9 kg polysthar, which wan
neutralized with 90% ag. lsctic mcid (I), and thar 1.24 kg boric :
acdd wvas added at 100-1320.degres. and 310-70 mm Hy to obtain 35.5 kg i
borie sater which chowed viscoslty 2510 oSt (ak -40.dagres.), ond :
JIB E3233 coxxomion hehavicr againat tloplaie, stesl plate, Al, oost
iMr hruﬂ.- I.ﬂ.d Cu 0; -ﬂ.ﬂz- -ﬂJ 0-03- ﬂ.ﬂ'i. mﬂ -ﬂ-ﬂE . . .
o /oond, Xesp., ve. 3534, -0.17, -0.31, -0.16, -0.5&, -0.28, and .
=0.35, resp., uaing 104 ¢ 35% HCl inscead of I. ) )
T3 ANSWER 4 OF .5 CAFLOE COCPYRIGHT 1999 RCE . )
. AN 1964:36904 CAPLUB 1
N 10G:36904 :
Tf COsrroplor inhibhitars for hnrnn-cmtlmnq lubtiumtn
IN Holatedt, Richard h.; Jessup, Facer .
FA Oodem 0il Co. of Culi!amin r UBA
sz U.45., 10 pp. cml:.-in-pa:t of U, s. Sex. Ho. 219,073
. CODEN: USIAN
PT Fatmmt . i
. Lk English F
FAN,.CAT & . :
PATENT MO. EIND HOATE APPLICATTON MO . I:II-."I_'H !
PI  UE 4412928 . A 18831101 Uz 81-333998 19811233 :
U8 4410435 A 198317018 us 81-313073 1911149 :
08 4633474 - 19851118 o 81-3233d5 19B11310 :

aM3 7ap2




AR Online Search Reasula Fisbruary 9, 1998
J . ] U3 4629575 A 13861218 OS5 84-679286 19941307
e OB 4557H43 A 13851210 T8 45-695024 198501239
U5 44627930 X 19851209 03 A45-635959 19850124
a5 448335080 A 15B85613156 .08 35-694005 . 198501319
o8 4657606 A 13870414 o8 as-eEa6035 10850119
Ch L257&06 Al 13850718 CA 35-4B0025 1985042%
I Us 4756342 A 19880712 I8 ag-p7a203 10860625
] ug anglTan. A 13890131 o8 87-1&0153 158713310
. FRAI US B1-319073 19811103
UB B1-329385 15811210
Us ao-158848 © 198096513
Us BD-1589381 15800513
. Us Bl-32%384 19811210
U8 81-3339%8 19811323
US. 82-41815%56 19820915
DR B1-434402 19821015
08 8§3-+4T8%13 138340301
vB B1-47E513 1389345318
. s BI-483941 19839407
I N8 81-535691 15830823
Us 93-5357T14 19830823
T8 81-53%T19 18B30HA3
s A3-535730 19830823
T8 ad-5TS484 18841207
U8 a5-~535953 19854139
J A a5-5340048 19950129
U8 85-535035 198513289
Us 86-804980 19860711
AB -Dndnwlimimbintphwlathmm} borate {I) [88431-7d-3] mnd similmr
rudction products of HIBO3 apd N-alkyl (or phenyl)disthanolmminss ara
: load-carrying afepts in lubricaking ails ¢ontg. 2,5-bim{octyldichio)-
I ] : 1,3, 4-thiadiazole (II} [1I1B315-13-i] and l:“hl:hllil: acid

| g
La

§Y 2¥HAEy

matifd. from ootyl marcaptan
) i,5-dimarcapto-1,3,-thiadiazols
. . 2,5-bia{decyldithio)-1,3, 4-chiadiazola (93433-75-4].

ANSKEA 3 OF 5 CAFLDYS COPYRIGHT 19599 ACS
158436300 CAPLOS
14040:-36300Q .
Lubricabing &il fontaining & borem conpodnd and ¢orrosion inhibitors
Bolatedt, Hichard A,; Jeasup, Fetar

Oolon 011 Co. af Califnrnin , TSN
UHEIJ lu w-
CODEN =
Patant
Engligh

4410836
44132928
46539573
4557843
4627930
4529580
4657506
1357606
4756042
4724099
4801729
8Q-150628

80-158581

USXHAM -

rrbgw#rrrrr

KIND DATE

15831101
1§8&1216

139861309
- 19861316
13870414
15850718
12320712
153380209
19350132
19800613
132005612

“19811018

19851210 .

pésesdeangs

[111-88-6F,
[1072-71-5].

[134-33-1] and etyrera oxlde (S6-08-3].

CI, and

#41-319073
81-333004
24-&79286
45-695024
a5-695259

BE-GUELDS

a5-B98025
45-480025

86-6876203

46-ERADAD
£7-140153

'[1nﬂ-2:l. 01 am zorrosion inhibitors for Cuo  and Pb, rcesp. I
. . is mamufd. by tredtssmt with HHBO3 &f the reactlon prodoct of
. Aodecylanine

IiI ia

1981110%
10811223

- LOB4120T
'19085012%

19954914%

198ED13S.
. 1985013%

19850435
19060525
15860711
13871230

Aimilarly panufd. ia

3713 7383
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RLIS Onfire Ssarch Reaults . Fabnary 8, 1960
o3 81-319073 19811109
UE 81-33%384 15811314
UES El-31%385 19811210
U3 31-313335% 19811233
U3 81-331998 18811233
D8 82-418194 15820815
o5 A2-434502 15821015
ns 83-47851) 19830341
U8 83-476513 15830318
Us B3-482941 © 19830407
U3 H3-535691 1583048211
U8 A3-535714 19830823
UE B3-525719 15630323
ug A3-535720 19830813
oS B4-573388 15841307
U3 85-595550 19850139
U3 85-559&£006 15850139
US 85-695025 19850119

g RG-BEARE0 19850711
AR Dodacylimlnnhﬂ‘.n [phaylethylsne) E borats (I} [BE3T5-27-37 and

gss-sanaaaa

A

sinilar reaction producta of H3BII and N-allyl(or
pheryl) dlethanolasines are load-carrylng ageats in lubricmting oils

‘ocntg. 2,5-hie(ootyldithios) -1, 3, d-thisdiazedls (II} [1353%-13-d] and

thqphthﬂlic -nid [i00-31-07] am corrosion lohibkieion for cu
and Pb, resp. I ix mernfd. by tradcmine with $3w03 of the reaction

" product of dodacylamina [114-33-1] and atyreas oxids [96-05-31.-

IT i manufd. Ffrom oetyl peroepean  [111-88-61, €1, and
i1,5-dimercapec~1,3,4-thiadiarsls [1073-71-83). Simllerly sannfd. is
2. E-hd.nt:lndnqﬂd.ithinl-l 1,4-thisdiavole [13539-132-3).

1 GF 4 CAPLOE COFYRIGHT 1939 ACH
1975: 76708 LAPLUG
S4:T7ETOR
Funcbicnal flulds contalning epoxides acabilizars
Harbar, John P.; gtrest, Robart W.) Richard, William R., Jr.
Monaanto Co., USA
Ger. offen., 15 pp.
CODEN: GHNIXAI
Fatant .
YA -
JONT 1 '
FPATENT HD, ETHD DATR ‘APFLICATICN MJ. DATE
DE 2512351 -Ad 18731009 DR 75-2512841 19750334
DE 3513441 B3 19810507 .
DE 25132831 k) 139930318 P
Us 3541709 . A 19760301 8 Td-d54550 18740325
HL 7503404 A 19750925 L TE-3dld 157503121
ML 180010 R 19B50718 .
. HL 180020 e’ 15861216 .
EE 435881 Al 19761316 EF 75=415881 19750331
IR 3270481 Al 19750034 BE 73-1544649 19750334
. PR Z2&5A540 Al 19751034 FR .75-9143 197503354
PR 255850 Bl 19820507 : :
JF 50134550 A2 19751035 JE 75-2524%5 13750334
JF 57055352 Ba 19421203 ) L : .
AO THTOALA AL 19760930 A} 75-7941% T 19750334
. GB I479410 A 18770712 . QB 78-12250 . 19750324
Ch 1045624 . ,ll 19730102 Ca 15-32209% 197ER3:d
CH 515945 19800229 CH TE-3709 197850324

PHAT U5 74-454650 1!74D325

Acid Eumul:i.mi }a ratardsd ;.E “}q;d::uﬁ: ﬂno.:id et o
coopig. cobpriaing .groredg. .3 ephorus AIN. lﬂﬂU
carbouylic acid esters, and/or ssters of polyhydroxy umﬂn by

.'i 743 7384

-

e -




RLIE Oniine Search Rasulis

e e . e em et me et v e we e e B oLmea e emm ap Wk =kt ee e omte et

B3 BREREEL

BN

§5Y B3 AEES

1)

addr. of 1-10 ot % of Ad opoxy coopd., such as dibutyl

5, f-apoaynorborpane-2, 3-dicarboxylate {I) [%8130-55-5]1. Thum, to a

basa fluid cantg. dilmcy] phenyl phosphate [3528-36-1] 94.3,
poelyialkywathacrylate] 5.1 and A20 J.3% vie sdded 4.79% I. Upon
[~7-14 at 135.dagres., for 150 hor, the acid no. was 0.5, and che

Fabruary 5, 1999

corrosion of natal blanke in mg/cms was ¥7 1.33. Al -0,01, ©d -0.18,

cu -0.43, and Ag -D.06.

ANSWER 1 OF & CAPLIYS COPYRIGHT 15‘9‘5‘ ACH

1575:173425 CAPLUS

B2:173425%

Eoter base fluid ccogwoaitions

Thompeon, (uantin Elwwm) H.-:I.d, Ztanley Lyla 'H'l.i.Il. Richard Walf
Eonsante Co,, TUSA

Mit-; lu pp'l

CODEXN: BRIXAA

Patent

English

FAN.CHT 1

PATENT NO. KIND DATE APPLICATION HQ. DATE

—-———— e —m——ra—— —meea  wemmee o e e e —_————————

GH 1365592 A 19740904 GB Ti-3464d0 19730725

High temp. oxidn,. atabla fluids, ussful as hydraulis .
#1luids . haat transafay fluida, and luhricantd, comprlisd .

synthetic sater basea contg. a R organcthospharus compd. prepd. by
satarification of s .hata.-H«Zras polyol with a P coupd.

Thus, dipsntasrythritcl was asterifisd  wich phosphorus

acld and octanolc acid and the cémplex aster acld product trented

with E2C03. Tha high temp. oxidi. and Pb, Mg, snd Cn

coryceaicon stsbllity of a syntheatic sater basa cowgptla A mixt. of

peataarythritel and dipentaerythricol esters of CS5-5 allph. acids
contg. the inhitdtsr prodfuct wars suparior te thoae of astur base
aonty. oo dnbikiter or K octanoata and X oscdecancats lohihltoss.

AMSWER 3 GF 4  CAFLUE COPYRIGET 19580 ACE

18731516852 GIPWS

79:11E852

Additives for hydraulic fluids and patal.

clawing and plokling flulda :

Ellintt, John Scotchford; Crail, Tan R H.; Davis, Hryan Taranos
cagtrol Led.

Brit., 10 pp.
[ BRIXAR

Pltln;:
Engligh

-CHT 1

FATENT NO. EIND DATE AFPLICATION HC. DATE
BB 13323061 R 18730711 ap §5%-343348 :I.!'-E_!Gﬁ_lﬁ
For disgramin), oee printed {A Imsus. )
Ifa.g- & = [CHIYICOAE, Bu, {mjsu:mummum, CHMaCO3H,
o-CEHACH, m— and p-CSHACO2H], usaful ap - hydraulic

fluid and minsral acid cisaning soln. additives, were prapd.

by heating ths approprists smins with itaconic aclid either iz H20 or

an nmolida., E.g., p-BINCEHICOIH with itaconic agld ware rafluxed
togethez for 1 h.r at 190.dogres. to yislAd dak I (R = p-CEHACOZH) .
Addn, of 0,29 I (R = B} to 37.54 propylana carbonacs, 10.0% butyl
triglycol, 4P.3% of mdiple acid westerified witch 90:16 (k)
mathyl triglycol-disthyleans glyecl mixt., 3.0% of 5.5:1.0 tmoler)
propylens oxide NHI clmdanuu, 1.0% d.l.-Bu phthalatas, 0.1% BuINe,
and (.19 beozotrimeols raducet the wt. changs Cu  in

dARTGRI from -0. 113 to -0,042 g/om2 and stopped Al pitting.

ANEWER 4 OF 4 CAPLOL NF!EIGH‘IJ.B!QME
1972:543120 CAPLOR

3713 7385
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ALIS Online Search Reauke ' Febesary 9, 1009

© dphibiter with R-7 ryatio 113. A mixt. of mono- and

EES BREHEED

TT:142128
Anticxidenta for aster-bass fusctional £luids

. Thompacn, Queatin E.; Reid, Stanley L.; Walma, Richard W,

EXTENT HO. KIND DATE APRLICATION N‘D, OATH

US 3684711 A 19730815 U3 T0-28139 197004113

Oxidn., resistance of sater lubricants prapd. from nmgml:{l glrcul.-
MeC{CHIOH)3, BCLC{CHIOH)3, or moho-, di- or tripentasrythritel and
Ca-23 cl:hmlic aclds, iy anguiwd by Ehe a8, of alkall maetsl
cryandphosphorus galcs. They ace pregd. by sstarification

of a polyhydric ale. with a glight awcoass of mixk. of ocarbewylico-

. and a F-acld or deriv., then rsacting with an alkali oatal base,

Thua, dipentasrythritol 3, HIFO3 3 and ootanoic acid 15.3 molas and
200 ml Phls wara xafinxed for 2 by at 154 .dagres., then for 30 min
at 170.degred. . and cha prassnre lowarsd to 10 zm £o ramove

Jwolabilan, The dscanced light yellow conplex nmnumnphnmu acld
gl

astar vas reacted with 1.9 molas of anhyd. RiC0 a filtrate
tasrythritol astars of ¢5-9 aliphatic aclds contg. i% aryl |
, 0.1% corrosism duhibhicor and 1S ppm silicons  dAofoamer, had
tha test resulis: FPbh corrosion nll., appsarmnce clenr, ¥ visconlty
incraage-too viacous to xosgura, Mg loss ogfin.d =-7.8, Cu
loss -0.5, Bydar test 100. After addn, of 0.03% inhibitor meq.
alkall matal/3i0 g beae, tasta wara =3.1. clear. 54%. -0.08, -0.21
and 10d roap.

"ANSWER 2 OF 3 CAPLUS COPYRTGHT 1999 ACS

19E5: 612847 CAPLOS
105:212047
Ramsarck on zine for cast elloyw

Matsl) (Bariim) {19 ) -4
- CODEH: uEnnnr 155K

- JoLTrEa
GUrAr
Tha affacts of casting pmt-rl and vt‘.‘u mt-nt on the
corrpgion  redlstance, diweosaicnal accuracgy, and mach.
propartias of die-cast o mlloys ware studiad. The atrength is
incresased and elongmbion Acewhat increassd by allowing ko <3% u.
The corrosion resistance ia aatigfsctory ot =0.7% Cu and tha
dlpwosicoal accuracy is improved st low Cu oontent bubt Righ

-shrinkagw, of .ltorag.25 .timea. 10-2% 1s caused by increamss in Cu

ccntent. The realstance to l.unl.i:im aparking of dia-cast ZL410

- [126Q5-45-7], 2430 [55585-14-1], 2A8 [74434-72-3), amd @hid

[74434-T1-1] wan matisfactory but mot Bi 27 [82313-79-§]. The last
cne, bowevar, la easler Cé casc at lower teope. than Al alloys. Tha
friceion wemy of 2410 and Z430 on gray ceast iron indiontes a similar
behavior as the expensive bronzes.. Mo c¢orrooion was obad, in ag.
eoln., combg. an antlfrears in autosotive radimtore or in a

‘brake - fluid for #4410, The fatlgue proparties of

. machined gears from the die-cast T410 were also ﬂﬂl:.isfacm“ Tha

beat tool parformarice in mhi.n.:.:‘l.ﬂ' was {ndicaced for a hiqh-.p-i-nd
utael,

'ANSWER 3 OF 3 CAPLUS COFYRIGHT 1393 ACS
1982: 02051 CAPLUS
97:202051
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RIS Online Saarch Resuli ' : Fatwuary 8, 1886

. TT Corroslon bebavicr and control aof metallic materials ino pnlr-thrlm
i glycol-athaxylated alcohol mixtures
Al Ladosan. Boganis; Clmposn), Crlatina
CE OCant. Chim, iz, Iretk. Cent, Cercet. Chim., Bucharest, Rom.
80 Eav. Thim. (Buobarest] (1982}, 33{1), 5'3'-63
CODE; ROHUNT
or -:I'nu.gnll
.LA Romsnian
AR Corrooloh  of oteel OLC 25 [12743-56-5]1, Cu

cast iren FC 20 [76722-47-%1, Al-Cu-B1 alloy ATSi5CuS
[83381-17-9], bronxe Bx€EnT 137241-73-9], and Cu-£r alloy Am 58
[83400-28-6) 1o polyethylana glyeal-undefined ethoxylated ale.
mixt., whnich ila umed an  Breks “f£luid | wag otudied - :
in the presence of NaWDi, borax, He banzpats, and ary. aminas as

carroaion inhibitaors. Tha bagt corvaoionm Inkihlting propertica

withcut forming ppte. were shiwn by cycvlobawylaminae [102~-91-81.

Lil MMEMJWWLEEEMH :
AN 1981:194804 CAPLUS . : H
DN 94:194004 ) - *
TI Eessoml of oopper ions from brake flulds :

PA Toyobta Motor Co., Ltd., Japan

50 Jpn. Eokal Tokkyo Fobo, & pp..

oT

Th

R P

CODEN: JEXEEATF
Patant .
JADATH B
FAN.CNT 1
PATENT HO. EIND DATE APPLICATICN NG, DATE
FI JP S6015598 AL 19810317 JP 79-93B75 15750731
: AR Culd+ is removed from brake flulds to pravent galvanic corraalon.
: S The braka fluld is contacted with Zo or H t o ppt. Cu  in
. the fluld »eaireularion avertem At a looation ahead of the mascar
cylindar so thart vital parts ara protscted.

L1I ANSWER 3 OF 3 CAPLUE NMII-E!AEH

AN . 1568:351838 CAPLUA

D ak:-51A35

TL  Anticorzosive rake fluid

IN Doalling, Osorgs L.: Slafker, Jozeph A.; Schwoagler. Edward J.;
Putacher, Richakd E.

PA Tang-So0l Blactric Inc.

Bﬂ U-S-i ‘ Fpl
CONRN: TSIXAM

DT Patenkt T _ ¢

s LA - English : : ’ )
.. EMH.CNT 1 - - :
BATENT ¥O. EIND DATE appl.zcanun F). DATE. =

I 18 JI4TTI6 ‘19671017 15‘52!:'511
Al Hoopatroleum-bows brake fluids can be immv-ld to pass tha Paderal
Spacification VW-B-910 for corropion and discoloratim of Cu
or brasa in a vantsd jar by tha addn. of a cambinaticn of 0.4-3% af
K ricinoleate and 0.05-2% of bis(p-dimechylanincphenyl)methens, p.b° .
b-n:rl.i.d.i.nnb:.l (W, N - dimarhylsnilive), or &HOCESHACH(CEHAMeD- - .
d12. - ' ) .

3 MAISWER 1 OF 1 CAPLOS COPFIRIGHT 1995 ACH : -
19761547932 CAFLDA i

-B5:147922 - : j -

Matal corrosiom inhibitor ]

Busukl, Hireahl

Agmncy of Induatrisl Scisnces and Teclmology, Japan
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ALS Dnline Saarch Reeulis . February 9, 1588

Ed &

Japan. Kokai, 7 op.
CODEN: JEXXAP
Patant

Japanapy

FAN.CHNT 1

Ba

PATENT NO. KIND DATE APPLICATION NO. DATE
JP 51075641 Al 197680430 JP TE-1760 15741226
A matal soap iz dissolved in a hydroxy-subaticutsd fatty mcld aplde
polyloxyalkylone) sthear, and then athanolamine, Hed02, and/or
banzotriarcla is sddad to ohtain A water- and oll-sol. corrosian
inhibditor. Cptionally, HOAc ik alic added to the saln. The
corroalion inhibitor can ba used in hrake flold sand antifrasze
compna. Thuw, matal epacioesns such as Fe, stasl, Al, braose

r phosphor hrenzs, galvanized irvom, b and Sn were dippsad in
q. 1-2.08 ag. aoln. of a corromion inhihitor contg. Mg scap 1.7,
athanclamine [141-43-~%] 31, castor oll fatfty ncid omide
polyioxyathylena) ethar [25312-568-1] 5.3, NMaNO2 2, bengatriarela
[(17556-51-0] 1, and watar &5 parte at 30.degresa.. Ho corrosion was
obed. ewves after a 14 hr dippiog. :

3713 7388
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. ONLINE BEARCH EVALUATION FORM

Ragagrnh Likrary & lnformation Rarvidesr

In order ks ensune continuous IMprovement of our online search asrvicea, ws would ke to gat your Tesdback
on tha performancs of the snclssed ssarch. Plagas take a faw minutes o complete this form and retum it i
Rabecca Collino
RLIE
1184 BAL

Searcher: Tracy Primich

Saarch qult:

1) Towhet axtart wers you setisfied with the reeults of the saarch?

Commanta: .

EiPll.lnhdhltnymrhdufllﬁfldhn{E-vw t=not alll with tha fclowing aapects of the seanit

Sasrchars inkepneation of te eetions
Timolinass of the compiation of the eearcic_
Degrae to which search uncovered dtersture you knew sxdsted:
Dugred ta which shaach uncoverad mﬂuﬂﬂﬂmﬂ"‘
Tregtment iy bbrary atalf; .

Commanis:

m-memummmmﬂmuhm&mﬁmlm-mmmmm

=2 Hours
__2-8 Houm
— B-10 Hourn
_,_Our‘ml-lmn

.4}"ﬁhﬂﬂ1hﬂhﬂlﬂmﬂmmmmmﬂmﬂmwmku’mad n'murlurFord,

phaasy dagcribe the situalion.

E— e

3713 7389



Document
Request
MD 1153 SRL " informalion Desk (313) 32-31658 . FAX (¥13) 32-37938
Today's Dats: |
Document Haguesisd:
Chack hera i avalshle st RIS CI/Cal number for RLIS #om
Mmﬂ:amdﬂumm#m
Austhor(e)
Titla of arbicla/rapgrt
Tits of joumalbook :
Volume ___ fsue ___Pages _ Oate
Publishsolssuing agency. IEBNPopart Nd.
mnqmmd:
- ' SE65645 Flanse nots: Photocopiee of Rems ovned by Ford siart ot £3.00 per et Not-Ford
Maina atart at $5.05. Total cost depende on publishars’ royaities, langth and vallabiiity,
. Loana of Booka from notv-Ford Bwiries etart st $12.00 and thers s & 35.00/dey overdus charge,
Mmmﬂumdhﬂhﬁunm
ﬁlntompy Laan Prica aatimats only Notify me i cost sxceads. $
‘Delivery Options:

1 Ploass nobe: MWMMMIMMhﬂhMMnIL
' ﬂwmuthphhdwmmhm _

' Doterva: Comemmymal___ Ubrarypldkip___ FAX___manbor )
| Frush (Added coet) ____ Daba npadad '
Nameo -_Peok IDx ___ Phone

Fard mall stopBkig . Dept.no___. _ StdiDivislon
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* Notw printed by MIAPOINT on 24 Mar 3999 at 12:35:31% : *

LA R L L bl L b e bl b bR Rl Ll a st R R R il Y TSI EL YT Y Y

Fromi FPORTER --DRENCOT Date sod tiwme GifLef99 17:17:3D
To: BEMOCARTI--DERENODE
¢ BLAROCCH- - FORDAMAL RCARTER --DRENDGE
BRETHEEA - -DRBENO8T HLAMGIHT--DRENOCS
FROM: F. J. Portar : TAAET(OTC -05:00)

Subject: Brake Switoh hpnalyals - Junk Yard Part

T would lika to peet with you when the "Memphia®™ material apalysis ie
raady. Plaass kesp ms ioformed.

Thaoks .
Ragardm,
Frad Partar . oV - fportar fportersford. con a
Chapsin B/R Oystaom Applications {313} £45-272%

Bldg 5 - Mail Dyop 50390 - Cubilels AEGO4 fax: 390-41d5
*hdk Yorwarding note from AMCCARTA--DEBNOAS 031/18/99 15:46 #&%
To: FRORTER --DRBENOLT

pe: AWMCCARTI - -DRBENOOS SLAROINH - -FORDMAL
. RCARTER --DEENOOS :
FROMI SHADW MoCerthy USARY (UTC -0B100)

Subjact: 3raks Switch Analysis - Junk Yard dart

Wa have dissassobled the switch you gave o that ghowed gorrosion inglde
tha awlcoh area. Imrim:l.n analynaia of the material has bBean complated,
The reddiph material is FaQ{0R) and tha whitish mataearial is 2ZnC03-
3IZRni(0H) 2, Extgnsive photos have bman takean through cut the disaseenbly.
tur conolumion by sxamining tha path or location of corroalon lm that
flurid sntarsd chrough bhe conoector arean for this ampla.

Wa would ba giad to meat with you and show you the photos and discues
our soncluslorns.

h-:;lylii is still undarway regarding the opmterial from the "Memphia®
awltoh.

Esgarda,
SEAUN McCarthy SRL Boom 1339 Mail Step 1170
32-21355 FRX 32-311129

.y

a713 7387 .

1



drwrdErddrhdrdr ke e A b b i b WA i T b ok b ok il Bl ® R R R A

- Bote printed by NLRPODINT on 14 Mar 1558 st 12:&410% *

LE L LR L L LA b AL L Dbl e LAl LR Ll LRl L Ll b L S P sl i iy ety

Prom: FPORTHR --DRENCO? Data apd tima 03/18/99 17:17:39
To: ANCCARTI--DREMOOS
oo: SLARCUCH- - FORDMAY RCARTER --DRBMOOS
ARETMERE - -DRER0O T NLADOTHT--DREMO06
FROM: F. J. Porker UAART (UTC -05:00}

Bubjagt: Hrake Switch Analysis - Junk Yard Part

I would like to mast with you whan tha "Memphis® material spalyais is
ready. Flomos kesp o informed.

.Thanoks .

Ragards,

Frod Rortar oV - fporter fporterdford. com
Chavaic E/E Bywtewms Applicaticos (313} B45-5712

8ldg 5 - Mall Drop 5030 - Cubiole 38004 fax: 3904145

¥+ Forwarding ncte from AMCCARTZ--DRENOJE 03/18/399 15146 ‘i

To) FRORTER --DRENDOT

o1 AMCCARTI--DRBNOODS BLARCTICH- - FORLNAL
RCARTER --DRENOOS

FROM) SEARINM MoCarchy TSAET{UTT -05:00})
aubjeczt; Brake Ewitch Aanalysia - Junk Tard Part

¥a have disasssnblad the switch you gavs ms that showad corrosian inside
tha awitch arss. Inorgenic woplysis of tha matarial has baan cnmplll:ld
The raddish mmterial is FPe0{0E} and the whitish material is Z20003-
18n{0H)]. Extansive phobtos have baen tekan throogh out tha disamgampbly.
Our oonclusion by axamining the path or locatlen of ocorrosion im that
fluld srterad thrarugh the doncector arsea for chls sampla.

Wo would be glad fo meat with you and show you the phetos and diasousa
gur denglugions. . ' )
Apaiyaism is sgill underwey ragayding tha mnpacarial frow tha "Mamphis®

awiteh,

Ragards ,
S8HAUN McCarchy GRL Room 1335 HMall Stop 1170
33-21355 FAX 12-31132%

| ar13 7380
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Cantral Laborstory Report 9804108
18000 Cantury Drive Predminary
Dasarborm, Mi 48120-1287

FAX (313) 3221814 _ _ January 8, 1908

O, StevenaiN, LaPolma/B. |aRoucha (313) 32-30080 07224 FAX
Qayle D, Guilen  (312) 32-27322

Speed Cantrol Cut-Off Bwitch’

Part Numbar,  F2VY-9FP24-A

Sourcs; Customar Vehicla

mmmmmmaWMaMmﬂwmmm
wan racelved on Janusry 4, 1599. from 8. LaRouche,

RN

Datarrtine It any fuld Is prasant on tha switoh oup in metallic-sxposed area and compsre the
switch bace material o the unusad material

mmmma-gwmwwmurm Dow HD -4 brake fluld]
and a metal s0ap an tha medalllo-asxposad area of the switch cup. The oustomer bass and
unusad basa ane apaoirally simiar and are composad of a pofvestar material This la not the
‘Noey! maderial whioh was suspaected. [Moryl ls @ siyrenated PPO (polyphenylens oxdde).]

The sxant naturs wnd souros of the noted metal soap ooukd not be conolLialvaly deterrinad.
Matal aoaps oan be uiized ss polymeario compounding andior mold relaass agents. Meatal
soaps are alao ulllied in greases [this glycol ether material doee not matoh known camier
gmgen flukle] and may aleo be formad (n the presenca of acida and mebk softe hoth
parhary & redctian of tha palymaric basa and metalie intaderence during tha evang.

Dats snd Anniysia:

toiacula Charpcterication
© (FTIR, Qualitalive, Microsoopic)

Arrow B [n Figorw 2 palnds b sreh whers shclyiis was perfonmed). Bpummmnﬂdmhdnnma
mataliic surfocs jehinroform mismn cests - ssveral sressj are charactartalic of a giyool other
[apecirally airllar b Dow HC 50-4 braks Ruld] with evidanca of an oatar and matal soup.

Spachra of the new, brown base are charmckiviatic of & polyester o the base of tawephthaio acid,
Spacira of tha biasckened, oustomar basa amulmllrtuthlnnrbm-ndlrldurlduthﬂcuh

pulyaﬂu'mﬂuhnuulmadd
. Conirbuter: V. Cooper
Concur, : e : By: '
- Mary Haga - Gayle D. Gullen {GGLILEN)
Organic Seation _ : Praduct Makrisls Engineer

Pagetolt

a3 7400



Cantral Labortory - Report 3504108
15000 Cantwry Drive Proll minary
Daarborn, MI 481201287

FAX (313) 2221814 Janwumry 8, 1998

Q. StevansfL LaPointe/S. LaRauche (A13)32-30885 07224 FAX
Gayle 0. Gullan  (312) 32-27322
Spaad Conlrol Cut-Off Switch

Par Number F2UY-0F524-A
Sourca: Cusiberm Vahlels

Cris openisd mwitch which had undagons » teemal svent and ona unused switch basa
wers received on January 4, 1984, from 8. LaRoucha.

i g

Concluslon:
Limctsmion:

Detarmine If any Suld s preaant on the switoh oup In rmlnlllbﬂlpuud sma and comperm the
wwttch bass maderial to the unuesed matetal. .

Theve wah specind evidience of a givool ethar [specitrally Illlllll'tq-ﬂmHDEJ—-ltﬂllﬂMid]!
and & matal sosp on the metalic-sxpossd ama of the: switch cup. Tha customer base and
unusad bass ars apecirally simiar and are compaaad of & polyseter makadal. Thie s not te
"Noryl matecial which was suspacted. [Noryl s a styranatad PPO (polyphenylene oxide),]

Tha st nahyre and sgurcs of the notsd metal seap could ot ba conckishvely dedammined.
Mabil soaps can ba ititrad s polyresic sompounding andiar mold relsass ageris. Metal
e0Aps are olso willleed In greases [Me giyool ether material dose net mabah keown camiar
greane fiuida] and miy alen ba formed in the prasance of acide and Metal satts (both

parhapa a reaction of the palymaria base and meltadic Interference during the event].

{FHR ummwj _
Armow B in Figure 2 palnte to anea where analyale waa parformad). Spectra af the fkid noted on the
mataiic suraca [chiorcform micm casts - sevaml areas] am charactedetic of B gheeol ather
[wpacirally simiar to Dow HD S0-4 braka ffuld} with evidenco of an exter and matal soap.
Spaotra of tha new, brown baee are chamcteretic of a polyaster on the baso of terepinthallc ecid,
Spacka of the W.muﬁmhnamﬂmlhhmlnmhuunm afa characteriatic of a

polyestar on the hm of sraphthalic ackd.
Contriosior: V. Coopar
Mary Haga ' Gayle . Gullen (QGULLEN)
Orgunin Baction _ _ - Product Materiale Engineer
Page 1 of 1

3713 741
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Canmtral Laborstory | _ Raport 504105

180080 Camtury Orve
Daarbom, Ml 48120- 1247

Frofiminary

FAX [313) X2-1814 Janumry 8, 1608

G, Sievans/N, LaPalnie (19)32-36686 07224 FAX
S.LaRouche (313) B4-54676
Spesd Control Cut-Off Switch

Fart Number, FZVY-8F34-A
Source; Cusiomer Vehicle

switch’ camponents wens recalved on Dim 17, 1688,

Detormine cause of thamal svant.

To:

From:

Subject:

Racelved:  One mudtch which had baen involvad I a tharmal svent, ona unused switch, and unused
Objaat;

Conmclusion:

Surface analysis indlcaies thet axide or comasion product from the brass contacts

may have

transfemed to the'cup companent of the switch. Daposits on the cup also appesr to contain

flller matariade. from tha switch base.

mmmhmmmmﬂnmw appears to ba from s dry

chamical s wguhhar

mmnm

{visual Examination, Scanning Electron Microscopy (SEM),
Energy Dinparsive X-ray Spactrostopy {EDS))

The as-recelved condition of the swiieh ks shown In Figume 1. mmhmmmnmm
for EDS in Figure 2 (asrow A In pholograph points to ama whane sample was removed). Eriergy

dispereiva X-Tay apeolrcecopy wae parfarmed an the following matsrdnla:
Oxica-lke muhﬂdmﬂnsurhuufnhﬂmrrwrhﬂhodr‘
Greenish daposit vieible on maitih side of cup?
Matesinl neraped from swiich bass
Mabesial scraped from new ewiich base
Whtle makertel In cavity of canmectar below wire seal
'Thnlpumnummmmnm '

ﬂummm&mmﬂimmuddamuumunmmmm“mhmmam
Toatul (hresas) au wall an 8 frace amount of sulfur. This suggesis ihat the meters on the surface of

mqmenntlﬂhmmlkﬂym mddanflha bassa maltal with puull:lyawlfatn.

- 1 Small noraping from side of cortwct.

2 5mall sorping from deposil

_ Page 1 of2

3713 7402



@“‘“"‘“‘"‘"‘“" | | Report 9804108

- Surtace Anabvals - confieujad

Tha speokrs froem the greanish deposit on tha cup sxchibits moatly copper and zinc with tracs
amounts of sulfur, polassiom, silcon, ofvomium, and iren. 7T presance of coppar and ZinG
Incicoies thet the deposit e primarily sn oxkde of the brass contact imatedal which hes ransfemed b
the cup. The presance of sulfur suggests that soma of the mekeisl may be & suliete. The
chromium and iron am moat lkely from B olp. The daposit alao containg fibam which eve
speocira slmilar to thoas in the switch hausing. '

Spaoira from the mwtich basss are simiar. Alumimen, sliicon, and calciurmn are most dkaly from the
Mo (ibare, ol:.) veed In the housing matsrial.

WMMWMMMMWHHMWHWMHIM
sudingriisharms, i.2.; high phosphons conlent maters) with piates of 51, Al, F - rich matatal
(Mumcoviie), .

Conttbukr:  P. Naikss

Concur. B :
P. Klaas, Supsrvisor Staven LaRouchs (BLARQUCH)
Motaliurgy Section .
Endosurse:  Nine EDS speoirs
Datallunt_mnum
SLxl
Page 2af2

a713 7403
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@ Centrad Laborstory Raport 9804105

2 | 4 ' 8 3 !

Figure 4 EDB X-ay spactrum of muierial shoved from o new base.

1m-.-ﬁ'”.

N 4L NS 7, W | N ——
2 4 ] B 0
Figure 5: EDS X-ray specirim of Trous msteriyl scrapad from the ol base.

4713 7404



@ Cantral Laboratory Report $804108
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@ Central Laborstory mﬁini

: Fuhn.a: EDS X-ray spackurs of one of thrae samploa of tha whils pewder taken fom the

o 1804 a#

1001

L JUis JL e
My e .

o

'
Fiuire 7: EDS X-ray apacirurn of the secand of three zamples of the while powder.,

opa :
-

100~

_ 2 A & B B
Figure & Eusxmmﬂﬂmm#fhmdhmm -

Nowr: ‘Novsinal magriftuations pvan fof Photormiongnight.

i »
ll 2713 7408
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Life Testing (to Fallure) of 77PS Styie Device
‘Summary of Test Saries 559.15-24

Auhor Dt Ha, Design Engincering
Dl April 8, 1998
Ropart Mg.:  P5/O4/14

Purposs

The purpoce of this test was to study the hife expectiney of & T7PS styls hydraulic pressurs
switch. The sndurance tast was run cut to failore end 1 Weiboll enalysis pecformed. Failurs was
conaikdared 10 be a lsaking device,

The devices placed on tost waa & 77PS bnke prossarc awitch with a quist dlse. The e of &
quist disc rasulis i ltx enegy in the system dus to a ymaller displacement of the dise durog
device are a3 follows:

Actustion Presures 200-300 paig. '
Release Pregaure: 40 paig min,

Precedure

. 4 swikches were built on the memafacturing Line. Thnputumﬂlnmhbnndpnum
impulse =xsting. Rﬂnlumln:hldadinthhmt.

Mmtemmmm_thnfnlhwmppmlﬁnﬂm:

Tﬂmma. 135C

Froguency: 2Hz
Total Cycles: 500,000
BHlectrical Load:
. | D-475,000 cyelag 13V H- W.rtmeu.mut
o r . 475,001-500,000 ¢ycles: 13 +- 1V, 750 +- 5 oA

mmdmhatwhwhmhmiﬂiﬁhdﬂuhdwum The test was stopped at
1,634,521 cycles. Six devices were on test when the teat was nuapeaded. - _

3713 7413




. . . Reaults
' Mlz#ummbu.paudﬂwlpﬂmﬁuunnmqmmnintnfmmh Acmustion drifr after

¢ycling was nomul, avenaging loss than 5%, All devices were within specificetion after the post-
SO0K calibraGons.

Frilurs of the devices wmﬁ:ﬂmnﬂ?ﬁl{. Edlum ware mupm 1,634,921 cycies, when
the test wis stopped.

Concloslen

Reliaility of the switches toﬁﬂilKnrchu 100 percept. However, We cannot guersntse a life
Eﬁﬂqﬂﬂdl%%u@mmmmmhmﬂl
cycles,

4 3719 7414




Raw Duta
) Fre-Test Dals . Pual ShL

Artestisn -_m Dt Actmmiion Tl T

Dericn  (polgd ' (paig)} {paig) {pelg) ipig) (peip

I. 2556 IS5E [ N | 158 [} r 1] #

1 2734 1841 555 2435 LTES 650

k) 243 1873 SLe 435 Las6 0.9

L 2.5 18240 §T1.5 0.1 L& 626

1 # LTL4 .1 FL-5 LT24 50.3

[ 3 Pt F 18%:1 417 Win T ] 40

T 118 1579 574 el 13 3.1

3 414 (kL] Sl HES e GLE

] ‘1487 1Tl L-10 ] 1330 LB b}

. 10 489 1541 [+ 1 | 2404 1733 6l.l
o . w2 569 M2 oy s

12 FLiA| [k ¢ 5 1.5 T 3 G4 A

(K] 402 L8622 30 200 a2 a3

M LA 3.4 i 2503 1915 1.1

15 2504 1- 0] 14 240.1 iz 359

- 14 FLLN | 184 T 2407 167 &0

7 ada iTs2 a0 T 13 ns

I} ] FLIN ) 1573 .7 2401 m.a nan

9. M0 1922 H14 7.1 1LY [0

Fou pL 1 | 1907 6.1 L ] 155 616
! - . N1 1517 kL3 .4 18 1124 0.
B 150.1 1586 441 .7 e Ny

i L 1RO 65T 5 s s

. . -] 1574 1M 3 B e 612
o 1519 I L 65.T F- 1] 11RO G035

' Sipm 51 49 14 34 49 340

D Act
(LifeTowt) “EDrilt
014 -14
o.Ls 40
0.3 -19
0.6 -7
A2 -1
0.00 18
012 ¥ ;
0.3 04
1] 51
o131 =34
al -4
032 21
0.3 A7
07 <41
1.08 -41
03l 58
LTS 239

. RIT 4.5
4z 27
a3 11
08 -0
niz A3
a1 -0
i1 -4X
04 34
0.2 14

= indicaies thal these dovices weon bopole oeed 1o L534,521 cpclen withows Frilaea
The text was ricpped wilk 1,634,921 cyclea oo /154, .

# Crelaa o
Fallwure

-

158768

1403322
1302891
1344573
1405222
1403511
L1310
904,133
-

1438221

904,233
1,131,102
1,359,549
1418350
LATIEEL

1511726

L419.250
1335, 150
1389 619

-

-

i 4713 7415
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o Te CONFTRHRTION REPORT ek AELF FEB 1E "9 1M PG
FORD TP DEARSORH M1

DATE TIMf TO-FROA

HEE HDVSED POE QUK STRTLE
B RGP 1B NTUITY B2t @5 "o 98 K
o, m¥. Wi 1G1 3T AM . t 17
Saptenbar 25, 1991 :
Tor Oonna Neynthan  13-B7
From: Bath Xt1) LG=18
Sub st .Makarinl Canf{rmation

TOL ‘Mesuest § 11000
SeopTe Daneripbions
PN TAITE= Seal Teflon snd Kapton

faewyltan

DAL rasuits confirm the prasence of Teflon by tw
eraracearistio melt polnt su 314 ~ 1P dagress C.

Kaptan (3 confirmed In the =aal the 1K scon. [ shows the
Sany ahpotarietic sheaorbances sxhibtbwd by the sinpe o
to be Kepton. Sau the snclosed J08R.

" Finelly. the TeFlon il”lrﬁﬁhmﬂﬂlﬂl‘fﬁﬂm .
siden of the sam} by EOAX -shalye(s. \

il aHa 7417
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6. W1 10137 AM _ raa

mr 48, 1991

- —

Tal Oenna Mownlbhan 11-2Y
From: Bath Ki1) 10-16

Sl faet s " .Haterial Confirmetion
TEL ‘Rucuest § 110832

Saspte Dasaoriptlions
BN T -] Sanl  Teflon and Kapton

U ]

Resultss

0SC reaults CORfIrm the presence of Tefloa by the
Wlﬂll"ll?'ﬂ mait Flﬂ at 316 ~ 319 cegroes L.

Kagton (s confirmed 1n the seat by thl IR scan. [ shown the
.sane ahaoteristic absorbances exhiBited by the Jasp!s Wnown
to be Keptan. 3Sae the snclosed scan.

Finally. the Teflon (e confirmed h b on the aurface of both.
sides of the el by EPAX analys!s.

!_
| 3737418
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aa AL dmbe e ake

NAR- 1-95 WED 18:20 TI MCLEIHG ATTLE . FAX MO, suasﬁaam k.01 _ ‘

| e L
. _ : Posl-{t* brart i iranumits remo 7 [... -:‘ b
‘ TABLE iV
: ’ CELANEX 4000 BENIES, TYPICAL PROPERTIES
ENOLISH uurrn :

~ 0.08 219 )
infa x 1077 A 1841 -
‘Jﬂ 10000 16000
A K]
# % 2.1 .
1 12 ]
» ” 'H“m - &
pr 4,40 8,400 c
AR BT ) 29 i
. HdbAn 23 i ;
AN : bt I
a1 7 ¥ o ?
- 043015 0130.98
- AL 01802
THERMAL S
. _ KEAT DEFLEDTION TEMFERATURE Do :
80 pal o o and
3 2 = Q)
. . %Em Do
: itk " NF 10 oe o
: D UNDERM LOAD *
: AT m;.um D8zt
’ . % . O2 1.8
: . o % nA FE ;
+ e ' ' olerrem e dx1gM :
1 o 8%
\ AHOAT 1 T
TE MR - o " voktmil
Ev‘%nnvm
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August 28, 1991

Tal Danne Moyt man 12-27
From: Bath Kill ) 10~-16

Subjects GP-3 Neteris! Confirmation
TSL Request # 110822

 Sample Description

PN ABS15-7 Thermaeplastic Palyvester ) .
: Colanax 4:u_u

Results:s
F/N 465152 Spac.

Qlass Fill 821 ' o

TGA rasults conflrm the base contains siightly high glass
flil. DSC rasuits contirm the base material to be a
tharmoglastic palysster with a oelting palnt at 223 -225 deg.
C,y and & glass transitfon at 50 - 50 deg. C.. conslistant
with Calanax 4304,

Regards,
Bath X3069

3713 7420
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* Hots printed by MLAPQINT on 37 Jan 1959 gk 12:38:13 "

ehkrukrkr kAt bbb bbbk r e wdr bbbk rdrirrd ol dededr b o kol o ekl b o o e

Fromi FFUORTER --~DRENOQ?
To: NLARIINT--DRHNOOS

fate and tins
BLAROTUCH- -

O1/26/98 17:25: 48

FROM: F.
Subieckt:

J. Fortar
(U Braks Frassurse Swibch Material

TSART{OTC -05:00}

The following ig from TI drawings

Pare
T

Medifisad SAR J512
Eexport
Convartar

¥aghay

Cup
dpring

Xapron

Movmable Contact

BEnvirommental Ss=al

Tranpfar Pin

Matarial

L E E b

-
C1l0L10 Stmal
i008 or 1110 C.E, Staml

le5d CRE

1010 or 1006 C.R. 0.
Baryllium copper C17200

Dupont 540 FNLILIL

Copper

Sllicon JBL 27513

L-3 @rades gteatlce

Commanta

Zine Platineg .0003 min thk
w/yallow dichromate

Eing Plating _Q002-.0004 thk
may hava rust inhibitor

Sinc Plata .0002-,0006 thk
Haat traat aumbempar
Roockwall &£0-50

Eing Flacing w/yellow chromata
L0002 ~-.0004 thk

Mill hardansd
{(Brush Walloarn alioy L9¢ hm)

1 mil Teflcon FEF

1 pil Eapton Type B
1 mil btaflon PRE
Finigh: DMC-133 OFEC
Sllvar

oMC=-10 finm sllver

(DT-16E5) oY

L-3 Grade Steatlbe (DC-1a4E)

Switch Rivat DA 260 Broos

Gapket Bthylenes Propylene ..'.I'BL Compound B-7104-70
JBEL Fart H&. 6137E

Spacexr Tupont FKapton Z0GH . 0017-.0023 thk

Crimp Ring Aluminum 5052

Thisad Cap LDFE

Regarde,

Frad Fortar ov - fportar Iportaraford. tom

Chasais EfE Sysntams Applicaticos
.Bldg 5 - Mall Drop 50310 - Cubicle 3EQO4

(113)845-3722
fax: 390-4145

A713 7428




From: Hopidna, AL

Sant: Wiednaeday, January 20, 1968 1121 AM

To: Cagum, Bryan; Bdumaenn, Puscel

e MeGubk. Andrw; Kndes, Amy

Sublect: 85033 TSL § 50708: ANALYSES OF MATERIAL REMOVED FROM 77PS8 THERMAL EVENT
- L

OBTECTIVE:

Detezoine naturm of deponit;: in particular, determine 1€ it im conaistent with tha
ravulks frem Pardrg analyata. .

" STMMARY 1 : .
Tha rasults wars very similar to thosa found by Ford. The main diffarance {3 that our
EDR debactor has a ouch beatter low sneargy cutoff than did the Pord detector. Thailr
datector 'is unable to datect carbon and cooygen. Our analyveis showsd largs amounts of
carbon and oxvgen oo all thres samples. .
AND DISCUFIION :

1 of tha sanplay wara comprissd of a mixture of different phases thet had

agglemaratsd togechar. A descripbion af our findings is shown below:

BLACK PLAFE FROM TROUGH: We found the following slamantcs which ars listed in a VEery
approximate decrsaning ordar of praponderance: copper, odygen, carbon, chronm, zinco,
potamsiuvm, sulfur, and silver.

HATERIAL SCRAPVED FR(M CUP ASSENDLY: Thete ware a very large oumber of glass fibere
prasant which had tha cooposlbicn thak is typically ussd in plastizx far veinfersing
purpoven. In other words, this la sloost cerveinly from chermal decomposition of che
Fleatic base. The EDZ datactabls alsoanty in chage fibers ars calciun, alumlnum,
aillcon and oxygen. The reat of the macarial was vary silpmilar io corporiticn co thak
rﬂpﬂi'ttd for the abcve sample altbough we also detacted some phospharous lo tEhis
garpla.

GREER MATERIAL ON COP: Thla matarial waa alwilar to that found oo tha first samplm
-alchough the amount of chrooe was much lesd,

Tho data was collectsd under the guidelines of TEL-3-71, Rev A which can be acgessed
at http:/ www-mcd.oc.ti.comfEal/. HEM-EOX (Joanning Flectron Micromcops with Energy
Cisparsive Analyais of X-raya) analvsls was ussed in tha ahove dascribed analvais. Tha
data will ba aosat th‘ruug'h tha lotearnal mail.

AL HOPRING M3d ID: AHOP FRONE: 508/236-3040

Paga 1

373 7420




OEbL ELLE




FEPL ELLE

1507709 Top Surf of Cup after

degreaning e L




ekl BLLE




tevi ELIE

10z 0709 Top Surf of Cup alter degzeasing |




yEvL EHE

0709 Terminal Cavity after o




SEPLELLE




9EvL BLLE



LEVL €LiE




ge¥L EHLE

Terminal Cavity after dizassembly ke L




dizasgembly =e

EEPL Thi




3
b |
5

9 Terminal Cavity after disassemb

¥y ae U7




Wil E1LE




vl ELIE

9 :
709 Terminal Cavity aftar dissasaambly as 05




EPPLELLE

150709 Tarminal Cavity 2




&
=)
-
L]
§




g JRIT

LSUFUY Terminal Cavity aftar digassambly me 12

M&—@MH:M %ﬂh%«y o tre & Cotrd




9vbl ELIC

150709 Terminal Cavity b




bl BHLE

— v dagpe_150705_8dl Cup Top aft Degreazs




hoquisition completed. ]

H 1363 F3
— o dague_150709_003 Cup Top aft Dagreane

Fa




—  dagoe 150707_083 Cuop Tap aft Degreass

Evbi ELLE



0kl ELLE

— v dagea 156709 _004 Cup Top aft Degraasse

Ry



9L BELD

Moquisition coupleted. '

1082 r=

— v dagma 150705_805 Cop Yop aft Degreace




oohL B1LE

— « dagune _1E0T02 006 Terminal Cavity




ESklELLE

v dagoe_154709_i87 Termisnal Cavity




¥obL EHLE

—_ .hguu_lﬁll?ﬂ!_nﬂﬂ Terwinal

cavity

ot mm—— T




SEL E1LE

— o dagus 160709_010 Terminal cavity

—




g95pL EHE

Aoquizitien completed. ' '
H " ;

— v dague 150785_012 Teraipal Caviiy




i . I = Review Foyd's Analysis daca EBar chey ara briagimg in.
- . + EGkinme thrasdés snd dacermine 1# it iz 0X kg ust chage madls ]
sea) or ahould wa Textve matarial ior mmﬁ.. ¢ The Ehr 5o et 2 ]
ﬂﬂ- [ * Fraspure Laak Test Ehe davice {15 Mioute static-hald, air-pressusized camg). =/ sk

= Decide Af we should remove any matgrial or Ry ehar
-  dizaszetbliyy tha device. M. gy o analysis Infore we Scact

|7 =" bBo a practics decsp using tha helet prodsduze <o a daliberataly Eracturad part (to
mimic the confition that the Tacurned devios will ba ia) befors pacferming it oo

. the real sasgle. Bryan, vou and I sould do this pow.

* Progedurs to redove alimdtuos srimp ring

o Oza alminum foll (0r plagiiz iF Pord prafars) ¥o oask the analveis surfaca.

* AlSy creiba a PApSr/tape shiold o furthgr radice chance of comeaminacion durzing
succing af orimp ring.

= Plice A pieca of tapes otvr the ares fo be cuk.

= Uk crisp ring using Jemlars waw or Dramal sucofEf wvheal ia ofiw of che =D iraad
jodicaced oo gpeical phacc.

= CuE coemera of ring at 190 degzes orlmcation

. alda cx . W TR T PY T ap.

. ) + Optically eaxins revsaled surfaces. Taks optical phetographe (Sdgital cumerz with
Lacra lans plus inghant microphotography| 4nd dooumnt obsgrvablsss Wherc
agpregriaty, Damine the folldnng wrans
+  Immids suvdace of srimp ring.
¢+ Zeal! aran A0 odarsidg af bBape
» Tap of cap

= Etart SEM-EIX {Scaning Eleccroo Mioroscops with Epsrgy Diopacslve Analywls of -
ﬂl anplysizs on the {anide of the rior snd o vecious svifmces of tha pliscic

» FRaprotocot che Eop surfsce and reansve the dap. Brymn had originally suggastsd Josbk

ucing an end CO remove Che Cap. I wouldn't, howeonr. gu All the way through
. with I weuwld Lasve weos patarial Bobind as 2 ghisld, I would susgeat
. taen beo .cap off.
« Oprlelly document all revaalied surinces startliag wikth cap,

« Mpanwhile, stact GRH-EDX analysis oo top pide of cap. Particulazly focus in on tha
edges of the caramis pin gulds and an the indsated rieg chat lices up wich
i.nr.:ri.a: wvall &f tha swlbsh omvity. Paxticularly laock for svidenos of corteuicn oY
aAreing.

= Devida Lf we should Lry co flake off any of chs prarlaying debris to try to
sxapine the underlyiog matal surfacs.

+ BFmoessd to parfosm SEN-BEDX analysis on other Zooponedt surfacas revealed by
moval of cap.

. " v MNgn-destruatively probs inaide of tha grommt to debteowdne its resilistce which
will give us an fodicarion of cha tebsperaturs thar it saw. inokha» fipdizetion
wipht bs the Septh of the iodentatlona ilwft by che grooomi ssal riogs in tha wize.

+ Dgclde 42 it oakws cense to furthar ssmnmine the matlagy coopector o grooset yual.

ﬁ‘rl
Regurds, en €9
Al ' pape S5 e winiba)
. AX cmet® corenv® ” :
- fa) 'ﬂpw"_il'“ ﬂqr“‘ Wll“"" E
| f 40 yia 18T e

FRGE . 84
. - PN B5 '99 PS5

3713 7457 \
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Fluid Side
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Fluid Side
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Elgot. Side
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Elect. Side
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