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TO; Steve Froils
FE1 Al Hopkins

BUBJECT: TSL ¥ 148997: 7795 FORD/BOSCH TERMIMAL PROBLEMS:
- TUPDATE TO MEMO 98-330

DATR: 7/1/98

EAN TERMTMALD FOTMD AT SDFPLLIER-

SEM-ECAE analyris of acning on +=aw Karminala showed that oxidation waa
the cavae of the gtaining on all the panples sven though there were
three differen: wimual appearsnces to the scainz. Thegsa ptaing-
corrosion products are substantially different from the corrosion chat
had besn previously found {and reported on in 98-3139) on the terminalas
found at Pord/Boach in the followirky waye:

= Thepe gtaing ahowed chlorine in virtuaily all areas, this is a
major contrast with the previous cgrroplon deposits on the
terminales. Since chlorine im a corrosion azocelerator, there ia no
nead to Asarch for another machanism o axplain the corrogion.

+ Thesge wtaing dldn't hawve tiw previcus characterigtic decrease in
rorroaicon from the tip toward tha bese. Instead, there was a
random distribution, miany tlmes withlsd the srea chat would have
bean within tha eleactronics cavicy.

» Thia corroslon product 18 @mors heavlly colored than tha pravioun
products.

Anothar difference, which might or might nok be significant 1a thar we
didn’t see the “dried riverbed pattern” on any of these aamples, and we
had always gesan it con the pravious earmpleas returned from Ford/Boech
iwith the exception of the two gamples from Gallacin which T described
in %8-310).

These ataina will not dewvelop into the aame exact type of contanminanc
that caussad the original failuras at the customer becausa of che
differences enumarated above,

Cne of the staina had the appearamnice of being due to droplets being
splashad on the surface. This typa typleslly showed derectabla

chlorine, =21llicon and phwsphoroua 1n additlcon to the bulk elementa of
copper, zinc, carban aml ocxygen. A&n apbical phobto is shown below:
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I have descxibed another type of atain as being asscciated with liguid
wicking. We found the same s2lements in this type of Acaln as we had
geen in the “Droplet Splash* cyps described above with tha axception
that: wa dldn't fimi any phosphorgie,. B reprepantative phoro la ghown
balow:

The final type of stain had the appearance of having been caused by a
fingerprint althosyh [ can't bhe completely sure that this was the case.
We typleally found chlering, silicon, potaseium and iron in additlon to
the bulk elepents of copper, zine, carbon and oxygern. A representative
photo 1e shown bhalow:
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It i3 my underztending that a

B O] - BOEB GILDOM RUM EUNTER
11 deioes had besn tested wikh a

pultimecar with point probes and gasged. Addirionally, the #3 device
bad been tested and found good by your device with a mating connector.
Hone-rhe-lessa. thia device had thae sama exact pattern as the previous
deviced returned from Pord/Boach. In other wordse, we found the
followieg:

Heavy corrosion initiacing from the cip of the terninal and
dacrasaing as one goas back towarde the plaecic bhase.

Mo chlorines in the corroriom daposgic; we only found che bulk
products of copper, Einc, carbon and oxygen.

"ried riverbed” pattern to the corracalon depoesit.
Slmllar atcack on bocth terminals,

Kot strongly colored conaidering the amount of corrosion product
that ie pregent.

4 photo of chiz terminal 15 showm below:
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The other two devicea hed a such different pattern of corrgaiom. They
are diffarent from the typlcal Beach/Ford problem and che @allarin
prablem in the following waye:

s+ PBoth deviesr had one bad terminal znod gne priatine terminal.

» The bad rarminal had a “Splash” type stain that extended up che
leg and inta the electronics cavity. This had to occur before the
terminals were molded inco the plaatic. Tals defect ia pimilar to
tha "splagh” type stain found on the raw terminals.

= In addition to the splash stein thers wae a corrosion zane on the
ultimate tip of the bad terminal of both these devices. We found
the sape =lements in both tbhese end type ataine and che eplaah
type of stains soc chey are propably were Eppoged To the aame
1iguid alchough by a differsnt mode.

s Wa found c¢hlarioe, potasaium, calciuwm, lron, sulfur and silicon
in additlon to the bulk species of copper, zinc, carbom and
Oxygen.

s We didn't find the *dried riverbed® pattern on either aamplie.

Fhotoa of terminais from thepe twe davices are ahown below:
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DEVICRE [ (LT IHHECTORE

The termineld on these devicea (#12 and 13} hed the same problem as the
priginal three samples but to an even worsoe extent. We alpp found the
gama deposit (copper, sinc, oxygen, and carbon) on the matlng areas of
the mating connectar of the #i3 device. So far, I haven't found any
indications that the corrogicn hag ovcurred while the terminal was
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mated to che comnesrbor. 50 far it looks ae thaugh the coomsetor had
this apecies present only because it had scrapped the depaait from the
texminal. I want to alart you, howswvar, to the Fact thar chere ig an
inheyant A1 FEIimlty 1n datermining 1f 1iquid was preeent because aolder
doean‘t have the pame staining prapensity that copper doeg. Work
cantinues on thess famples.

Ahmed pmin performed X-ray diffractiom enalyals on this heavily
diacolorad #12 terwinel sample. Ha found a quite good match wich the
- lipas of Cu2d although there warae significant peak poaition ghifta. I
think that we can conclude that Cu2d ia the major speciea even though
other apacies are prohably there.

EQUID SANE] RELUREED B OB GEILIM
The sample hes beesn given to Beth., I nave edvised her to walt until yon
get the MEDS before doing an snalysis; let us know if you would tather
that ghe proces] amyway.

AL HOPEKINS MEd ID: AHOP PHONE: S08/235-3040
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