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Contrlbutmg Factors
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2. Kapton Llfc -

T 3. Contmuous Power

4. Switch Orientation

5. Current Capablllty
6. Grounded Hex-Port
7. Plastic Parameters
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PRESSURE SWITCH “FLOW DIAGRAM"
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1. Connector Seal to P/S

2. Power continuously available
A. Operator notifications

3. Switch orientation/location
4. Carrent limit / fuse
5. Hexport isolation

6. Plastic ignition robustness
A. Nearby fuels

7. Kapion seal of P/S

= |

=
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£ 3
E

. Environmental seal of P/S -
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77 PS Heater Coll Tests

Abstract
Thpmpmnfﬂﬁlm“mhmmeﬂmmhwm

by excesslve haat dissipation in the contect cavity of 77PS switches, Tha intention was to

detentiing the conditions necasery to niacleats a switch igniton. A hester coil was

installed in the contact cavity of (3) 77PE rwitches. The cottact cavity of (1) switoh wes

fllled with & solution of boake fluld with & wt. % wxter, the contact cavitien of the other

- (2) swiiches romained dry. Power waa spplied ko each beater coll untl] the switch base

' bogan to melt, A aperk wes then penerated inslds the contact cavity of the swilich. All (3) -

rwitches ignited during the test. In each ignition, comtact cavity temperature exceeded
G00°F whon 5 Waits of power (spproximate) wis disipstcd In the heater codl,

Frooadurs

~ ampla Prepecstion

el (3) 77PSL2-1 mitchumpupmdfwtut';u.ufullnwn (Refer o Figues 1
o). _ | |




Propristary Information: Attoroay-Clisnt Priviings {ovoloed
PEADNE Rav. A
a1y '

"Tha slsttrical conmct ann was removed from the switch base xssembly. The rivet,
hldhgﬁlmnmhﬂlumnbhmhﬂhuﬁmmdnﬂl A amall hole was
drillad through the staticusry comtact. A resiative wire coil was placed in the switch
contant oavity, where the comact srm normally resides. The ends of the coil ware
critaped to the sixtionery and mavable terminals.
ﬁmdlhuhwudrﬂldwhﬂnnfmmmmmmﬁhn
thermocouple). To facilitate uas of an high voltags ignition sonrce, o additional hale
waa drilled through the base xt & 45% sngle.

The madified base assambly was orimped into final exsembly.

Wet device: mmmamummwmmmmwm
nmmmum

wwwmmwumuuuwwmmmu

Lot Setup

Each of the (3) swiiches vwaa testad seperately,

‘Each test wwitch wes moumted in 8 mantfold which was elsctrically connscted to ground.
A 042 Torrington pin was insertad into the base of the switch leaving a gap of 0.030
Inshes (approximate} betwesn the nd of the pin and the cup of ths swinch, Tha pin wag
asunaciad 1o the hot lead of & Hy-Pot mater withmwn power. (When tha Hy-Rot taster is
powerad, arcing oocurs botwesn tha plo at 2500 Volt potertiial and the gromaded cup of
the switeh), The Hy-Pot tester eloctric clrcuit is shown in Figure 1, sbove,
&wi:bhmﬂpmncmwnpp[ywmadwhhﬂqmﬂ,whm
mating connector leads,

‘The thexmoosouple waa comnected o 8 Fhuke metar. '

Jeat Procedure

Power waa slowly applied to the heater cail in the swich. Voltage, current and
wmwnmm Hexter oodl power was slowly inorewsed
during tha test.

When localized base malting ococumed, the Hy_Fot ester was powerad to creste a spark .
it the contaot cavity of the switoh. A

3 THNHTSA 013822
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The date obtaizied o tast switch 1 i shown In Tabla 1, bokow,

Tabe 1.

il
1

Y _
" Large bole devaloped tn bane. Powar ine cown. inama)

-, The dxa obmined on tagt switch 2 is shown in Table 2, beiaw.

. Tabla2.
made nf (1) minate bewrvals
Tarirual

¥
g,
;

q

:'%Q'Zﬂﬂ-ﬁii

i

L

SSRINEAAAA AT

bt

3 . TI-NHTSA 013829

i T . . . voan e A e, P R L R



Propristery Infrmation: mmm
o &
0n .

mw.mumsnmm'rma beloror.
lehs.

Tust @wjfsh 3- Dry Devioo tad '

1

HE

%r?mﬁ'ﬁfﬁii

Brealis and Discussian

This was not & very controlied sxparimant dus to difficulties in modifying the
base assembly to wocommodaie 8 heatdr coll. Sevenl mmcceaiul attegts wero mads o

install 2 hester oofl prior o axxival af the aforernetrtionsd procacizre. In this teet, s the

of tha hasiee coll increasod, the coll tended to droop siyd meke ocntact with
the bese of the awitch. At the point of conteot, locaiized bese melting cocrred and a hole
breached tho base. The spark, genoreted with the Hy-Pot tester; igited the firpes within

. the oontact cavity which thon engulfhd the beso neaterial of the switch,

Prom the data of Table 1 through 3, sbave, iguition cooured undar the following

§ Watta of posver dissipsiad in the heater coll.
Contact oavity tempemtore exceadad S00°F.
-Hale troached o wwitch bams.

Spurk genecated in oontast cavity of the soritch,

Beake fluld did not appaar to-contribute to the ignition proosss and did not ignite In this

\

$Wmﬁmduwwhmmimmum
10 cxiise the switch buse to ootgas und meit. The hosted vapor byprodusts (fumes) of the
baso material melting, have proven to-be combostible. Wheo & 2park is geaceued in the
contwct cavity of celting switches, whars finuss have sooumulated, the fuzoes ignits snd
engulf thé switnh. A sofution of beake fluld with 6 wi. % watec, In the contact cavity of -
(1) switch, did not contrilasts to the ignition process.

4 . TI-NHTSA 013824



From: MeGuirk, Andy [a-toguiriiiemall me.if com]
Twm Sharpe, Kobart
Cea Baamenn Russ
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TAX 7 |90B) Z236-3T48

MORILE: (B804} 208-6119
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Seat: . Wednseduy, Mxy 15, 1999 1195 AM

Tw: Shupa, Robert

Babjest: FW: my sacand draft 77PEL2 1.xks

£

neatim

AUTOMOT IVE SEMSORE RMD COHTRGLE ORA HANAGER
34 TOREAT BY N/S 21-04

ATTLERORO, MA 02701

TEL : (508) 136-3080

TAX : |308) 238=-3743 .

NONILE: (5048} ZOH=S11%

PRGE: |BOQ) 44T-2700 FIN S04~2044

o T ———

Froms Megulirk, Andy
B ' Sente Wednaaday, Hay 19, 1999 1l2ndi M
[ To1  Shatpa, Robezt
o Cai Paumadn, Rpas
Bubjeot: my firat deafe TTI'SI:.I 1l.xla
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TAY : [BDH) 236=3743
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© 26-Nev$l 4000 10 .
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- Shedl 4000 T .
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- WA 40 1w .
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‘; WERH2 4000 ) .
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P2 4D i -
':m 4,000 (0 -
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REER T IR .

TI 77PS Test Synopsis

This document ls & synopsis of tests comductad by Texas Instruments daring the 77PS
Investigation. The intent of this document s 1o highlight test findings which drove the
investigation to lis current state, Throughmn the investigation, several teets wese
conducted with the same objective. When each objective was met, efforts were refocused |
o obtadn 8 new level of understanding and to establish a naw set of objectives. As sach,
tesls have been categorized into (S) levels, reprosenting the level of knowledge obtained
from the group of tests conducted, Each level is Hsted below with & shoet description of

the otjective:

Lavel 1) Crexte a lnboratory switch ignition without any restrictions on methods,

Laval 2: Create a lshorstory switch ignition using only conditions fovad in the switch
operating snvironnmnt., _

Level 3: Understand the loboratory tgnition mechanianm.

Lewel 4: Compare Isctors contributing to laboratory ignition.

Level 5: Evaluate recommendations,

Refer to Boake Pressure Switch Teat Log. : ¥
Lavel 1 Objective: Detormine if a switch ignition oan be creatod in the Liboratory. |
* Teatl

Objactive: Determine if iwiich Ignition can occur under the following
laboratery conditions:

Switch contact cavity flooded wich brake fruld mixed with varying
amounts of % Hiy0.

14 volts applied 1o one terminal, second terminal slectrically floating.
(No electricel load aeross switch terminals).

Switch hexpon electrically grounded.
Resulo {3} samples were tested total;
(2} with 4% H;0 in brake fluid,

(2) with 6% Ha0 In wake fluid,
(2) with 109% H30 in brake fhid.
(2) with 75% Hy) in braks fluid,

No ignition occurred. No pgnificant lemperature tiss obsarved in all ssmpies.

Current draw ranged from 0.5 mAmps to 5 mAmpa over 2 period greater than
(2301 hours.

TI-MHTSA 013837
TI 7795 Toss Sxnopnla DV 114




¢ Test2

Objectiva: Determioo if switch ignitlon can ocour under the following laboratory
conditlons:

Switch contact flooded with beake fluid.
14 volts appiied to one terminel, second terminal connected to n 14 £3
reaistor which ia tiad to ground. (1 mhldmummw

Swiich hexport electrically grounded.

Resuks; (2) sammples were testad. No ignition occumed. No significant )
temmperature rise obsetved for a period over (230) bowrs.

Conclusion: h(l)hmhldlhuushmh:hmndidmﬂnhmﬂuu
in the contact cavity of switchea,

.« Tenté |
Objective: Dossrmine if switch igaitian can occur under the follawing k
boratnry conditions: , .

Heater element instailed in contact cavity of the switch,

Power applied to the heater sloment untll plastic base meks.

Sperk generated in contwct cavity of switch.

Brake fluid present in the contact cavity (wet device) and absent in the
contact cavity (dry device),

Restikts; (2) dry devices ware tested and (1) wet device was tested. [gnition
oceurred in all davices,

Wet devica: The internal temperature of 8 wet device reached S60°F. A hole
barned through the base of the switch (close to the heating slement). The applied
spark igniced the ftmes in the contact cavity of the switch and engulfed the base
material of the yovitoh,
meummmmnmmmlm The
switch bass flopped over. The epplied spark igniiad the fumens in the contact
caviry of the switch and engulfed the base materisl of the swlich.

Conchulon: A switch ignition can oecur under the following laboratory

Heater element ingtalied In the switch contact cavity.

3 wants of power dissipsed in heating element
Spark gensrated in the contact cavity of the swiich

Brake fluid did not coniribute to the ignition process.
' TI-NHTSA 013838
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Lavel 2: Dhjvctivar Determine if a lsbaratory ignition can oczur using only switch

components and elsmants fonnd in the switch snvironment.
s Tout Ga,

Objective: Dutermine if corrosive degradation of switch slectrieal componanta
ﬂnmnmmiuuiﬁuﬂmhﬂmlﬂmﬂlmn{hﬂi in the

mtnh.whhhmhﬂmmllnkhn.

Resuits: muu:nf{lﬂmhu tested incransad resistance to 5 S A yolution of
5 wt, % Nalll in H;0 can corrode the electrical components of the switcli and
cauine &zl incrodse in electrical resistance. Repeatad injections of the solution of
3 wt. % NaClin H:0 Into the contact cavity of a switch, with the swhch
cmimulrm:ll'ﬂnhmmminhh :

Conclusion: ammmnmmwummmm
conditions; . l

A soktion of 5% NaCl in H:0 is injected into contact cavity of a swirch.
Contimuous 14 Voit power spplied to the switch,

Hoxport s prounded,
Current ia limjted » 13 Amps.

» Test b

- Objactive: Duumh:ﬂhﬂ:ﬂnﬂwihnﬂdﬂ.viuphmﬂuﬂlu:mlhm
create an ignition.

Restlts! (3) davices with various size metal particies were tested, Nuiuuiﬁmm
current incroase detected.

- Conclusion: Hulllllmrhlgldll not significantly increase condoctivity brake
fluid. thuhmmuﬂmmﬂhhwhﬂmmtuMm

ignition. . -

o Test?

Cbjective: Datermina if switch meets cycle 1o apecification.

Results: Tests conducted during the first quarter of 1999 show thet switches
exoped cycie Life specification.

In the first quarter of 1999, a tata] of (42) T7PSL2-1 sasp switchas were impulse
teatad to over 1,000,000 cycles with only (1) leak beiow 1,000,000 cyches, which
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occurred & 728,000 cycica, AWaih:uuulm showed 99.9% rellabilicy at
500,000 cycles " 95% confldence lavel.

Conclusions: Switches meer cycle life spacification. Flrst quarter, 1999 tests
canfirm impulss test findings mads during the period between 1991 and 1992,
During that period, (6) imguise tests on [44 devices of 57PS and TTPS
comstruction, had po jeaks when tested to 300,000 cycies. A Welbuil anatysls of
flrst quarter, IMmmwﬂmummmhum
confidence level

e Teamtlla v

Objective: Determine the long term cormosive sffects of brake fintd on the
electrical components of switchas which are contisnously powered st 14 Volts,

Resulty: Test wan suspended afer 350 hours of testing. (5) samples ware tesiod

with continnous 14 Volts power, The contact cavity of (4) switches contained

new brake fluid and (2) switchea contained old brake fluld. Switches with old ‘
brake fluid drew very littie haxport current and showed a decrease in hexport ;
current over time 1o less than 1710 mAmp. Samples with new brake finid showed -
&n increass in haxport current to aver 20 mAmps towsed the eod of the 530 houss  *
of testing. Analyses of (1) sanxpe with pew beake Ouid and (1} sumple with old
brake floid revealed alactrolytic comosion of the contact arm of botk switches.

There wet n much lowar level of corrosion in the sample wich usad brake fuid

thatt the yarrle with new brake fuld.

Conclusion: Brake fluid in the contact cavity of switchey, which nre st 14 Volts
continuova power for over 300 hours, can cause eloctrolytic corrosion of the
switch contact arm and an Incresss ot bexport curvent,

s Tent 17

Objective; Mﬂuhqmmmmcmfmhuﬂnuﬁu
Mtrhdmﬂmh;huuhhhmwcmdhhﬂ:

Contact cavity of switch flooded with new brake floid.
Switches at continoous 14 Valta 2

Switches subjected to vibeation for (1) hour pec day.
Switches subjected to 100°C for (1) hour per day.

Results: Test susponded after (312) hours. {50) semples tested. The aversgs
hexpart current draw after (312} hours ia 1.9 mAmps with a standard dyvistion of

1.8 mAmps. Thase resuks are consistent with results previously foond in Test
152 a2 the 300 hour paint.

TI-NHTSA 013840

TI 7718 Tow Synaplo D00 1w




Conclugion: New beoke flukd in the contoct cavity of swikches, has not caused sn
Increass i hexport current after {312) bours at continuous 14 Yoits powat.

Lovel 3: Objsctive: Upderstand the Inborstory ignition process, determine the curnent
path and eatabiish a repeatable ignition method.

s Tapt 5b

Objective: Understand the ignition process, determtine the current peth
and ostablish n repeatable ignition method,

Results: Muliiple atrempis &t laboratory ignkion. via igjection of a solution of
5w, % NaCl n Hy0 into the contact cavity of switches, hos resulied in &

repantability rate of approximstely 509%. Plota of hexport current verses tire
show 20 mcrense ia cwrrant untll tha point of ignition.

Conclusion: A repeatable laboratary mathad for switch ignition wes
establinhed, Mdmmwmmt&mpﬂhum
swhkch terminals to hexport body,

Whea & solution of 5 wi, % NeCl in Hy0 ia repeatedly injected into tha contact
cavity of powered switches, electrolytic corrosion of the swilch termimal
results in an increase in kerminal realstance. 'When nufficient power is drawn
through the corrosive resistance, switch elements beat up ind begin to glow red
hot. A bole bums through the switch base and ignition occurs. There Is sreing
vislble throughout the corroslon process which may provide the spark necessary
for ignitian.

Lavel &t Objectiva: Cnmunﬂmmmmlhnmmhghmhumm
esteblished labormory tgnition method.

e Temt I3
Objective: Compare various flulds in the established ignition nethod.

Results: The foliowing flulds were tested.
{1y NaCl in H0.
(1) tap water
{1) raln warer
i1) used braies fluid
(1) used braie fluld with 5 wi, % Hz0
i) new brake fuid
(1) new brake fluid with 5 wt, % H;0
The switch filled with 5 wt, % NaCl in HayD resukted in mn ignition when avemge
bexport current excesded 2.5 Amms. Swilches that were filled with tap waler apd
rain water drew less thon 10 mAmps over 2 (3) hour test and showed it be signs of
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commosion. Swirchas flled with a matrix of new and used brake fluids, with water
and without water. all drew less than 3 mAmps haxport currea: draw and showed
m:iwnrmmhnnurthuz-llhnurm .

Conclusion: Brake Auld is not condoctive ancugh to cadse the electrolytic
carrosion and necessary current draw to coeste an ignithon within & 3 howr lab test,
.Because of ita" significantly higher conductivity, an lonic rich fluld mch ss NaCl
"in H20 can causs en ignition kn a 3 hour lab text exposure..

¢ Tom !5 _ _

Objective: Corpare the ignition cherasteristics of various plastics as switch bass

material. '

Reaults: Whon 5 wt. % NaCl io H;0 was injected Into switches with different

base materisls, the following tasubts were obtained: Callanex 4300 \gnived 3 out
_ of 5 attempes. Noryi ignited 2 ouxt of 5 attempts. Zﬁqltnhudlnmufsw.

Concluniens: All plastics tested can ignite oxing the established lvboratory ' i
igaition method, - .

s Test 158

Objective; Determine if switch ignition cen occur in the vertical position and 45°
orientstion. Determine if ywitch ignition can occur and at diffarent rowtionsl
angles in the 45° arlsnestion.

| Resahy: memmmmmhmthﬂmmwMHml- |
the extsblished labocatary igaition method.

Conclusion: Swiich ignition does not appear to be senskive to vertical orieatation
versos 45° oriemation nor to rotational angle in the 45° orientation.

Laval 8 Objective:
Teat 16

¢ Objective: Test proposed relay circuit.

Rewulty: (1) nwitch was injected with a solution of § wt. % Nacl in H:0 and
piaced in the proposed curment lkmiting cheult for (48) baurs. The cunont deaw
remained constant st 180 mAmps throughout the test. There waz no activity
observed and the contact arm reained mostly intect.

{ I} switch was breught to an mnpending burn condition using the astablished burn
method. Mnnpmdln;turnllmudlthnwlmumumnm basbulk
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up In the switch and sn lgnkion iy imminent. The switch wastheaplaced lnthe
relay chreuk for( 18) hour whers & drew 140 mAmps, showad uo visitie
activity and did not recult in an ignitlon.
Bacais the propossd relay oltcuit wets as & resistor which Lmits current to the
switch, the maxinum power to the switch.is [mdted! 1o .75 Watts. A resistive wire
" was whipped around the base of (1) switch and 0.75 Witts of powar was
dipsipated in the wire. mwhhumwmtﬂﬂuhwhhlhdmllh‘;tm
the switch.

Gomhllbn. 0,75 Watts, the maximum power in the proposed circult design, is
Mhmmmm:mmm“mm

terminal heating. which is necessacy to cremts an ignkion. I previous testa, using
uWthnM{mMﬁ).W!Wmufmw
NBCOREArY tO create an fgnition .
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Proprisety Informion: Attorney-Clmt Friviiege Ervolosd
FAN0

5/
7‘?1’5 Fluid Ignition
TE!I.'

Abwiract

The purpoxs of this test was o investigats brake fhdd ingress as ¢ poastble sovros of
. ipnidon in 77Ps switches n conrinuous power appiications. 'Ihmutuﬂuuur[m]
normally closed switches wem fiilad with solutions of braks fluid imd vericus
concertrations of waber: Tha switches vepre tonqued brto & commen tat manifold, which
was slectriodly grouaded. Comtinoous, (14) volt- powar was spplied 10 ons tenuinat of «it
switches. (This condition slicwad the fluld, in ths contact cavity % becoms the
ooaductive patk 0o tha elecirizally grounded hexport body of thw switch). On (2)
switohes, 1 Amp of cument was comduated through the switch contacts. No carment was
oondupted thiroagh the termiruds of (B) of the switches. No significant increse in
tunpacaivre wes ocbserved on all switches. Viual asalysis of the switch iztemal
compoaemis showsd a bulldup of socty deposits but o comosion. Thiy ket provided no
wvidence tret brake finid ingres in the contact oevity of 77PS switches osit tarme an

Proosdure
Sample prepartion:

' ha'ﬂumﬁummwmmmm}mmmmmmr,

Figura 1,
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Propriatery Indormaiion: Alseney-Clani Privilage Lrvoked
w199 :

(5) sotutions of s brske fluid, with different conceainetions of tap wister, were ixjected
into the costact okvity of ths witches as outlined in Table 1, below.

Tubia L.
38 |34 |3l l@sa|

4 6 & 10 101 7 74

-nwmewmmmsmmmumm -

tenparsum.
mmmmmm.wmmmmm |
14 Vohts was apptied 1o the ons tarminal of ll switshes, A 12 (2 resisior was wired fiom

the seccnd terminal to ground on deviom 2A aod 5A.only. (This wes dote 1o creste an
abectric path through the switch contact as a souroe of best in those (2) devicm). The
necond terminals, of the remsicig switches, woro Jeft clogtrioally Sosting. -

To factlitate ooatimsous tasting, switohes were placed i 8o oven &nd povered over
several days. The oven was weed caly &4 » safely precintion for wttended teting.

Tt Frossdore:

' AmmwﬂhthMMmﬂhm

over (24) bour imbarvals, Awnblsst and oven temperstures weos recorded dadly. Fluid
levels ware mositored snd reglenished as required. The hexpart ourrent deew of switah
5B wat alio meooxded. :

At the complation of this test, switch 3A was wxpowed to & sait wiier solotion sad
at 14 vobss for sn additional 80 hours {appraximate). (This was sa offort v

quantity sakt weler oormsion).

All the gwitchus were dissmsembied for post testing soalysia.

Data
The temperature deta, sollscted during tersing, v shown in Table 3, below. ‘The Ruxning

ix the swritoh fuld temperatuce at the tims of mespuwrement. The Peak
Tomperniure i the peak twmporsivre reccrded, vin deta logger, over a (24) hour period.
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v [ mmmﬂmm
P _
TH:EI:IS
. “Dade: Device ¥
C Time -t
Ambiwnt Terp. (°F): } | Y | o | O (085 | o
Hate:
: Tme: ERANSE.AE EEE
Ambimt Temp. (FX [T oy [ e
Time: s BT T TR
Ambicat Temp, ("F) K NEL RGO R Ul
Ovan Temp. (°FF : :
Data: ™
Time: N B, "1 | N |
Ambisct Temp. Ty 78 T | UOW | () | o0 [
Qven Tamp. ('Fx 78

Poak Woaipecatars s the (ool triapaeate enconiad betwoen rvadings. |
Photos, of the diysacted switchos, are shows i Figute 2 end Figure 3 of the Appondix.
(Note: the teet riviteh identifiying marks were lost when the switches were dissssembled.
Tharefors, phaton ain pot be tied t0 partiocler rwitches). :

Hexport corrent messurasmacts, on switch 5B , Buotasted dally and doopped from 3
mAmps &t the vt of the tast 40 0.2 wAsaps st the end of the test. .
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Propelatary Information: Atiorney-Cliant Privilage laveloed
[ 4]

&9
Reults

‘Tempersture moasursments shaw that brake fluid ingress into the conhector cavity of
‘77PS did oot csuee an ignition whea powersd ot contingos, 14 Yolts power. The pask .
temiperaiure recorded doring the test was 121°F, which is well below the fhuh
tamparziure of ke Suld. mmmmmmu;mﬁm
conducted thirough the switch contegt, showed no additional Inomreese in temperstuny when
mmmmm:wm This may bs atirfbuted 10 & very iow oontant
reslstanoe resulting in ndditional power dissipation In switohes 2A and 5A. |
wmmmm.mﬂmmmhnmm

Mmﬁhmmmmmmﬁuﬂﬁn&mw
cpntimously powered with (14) volty for {50) hours. The switch was Sisssecubled for
post st analyxls. Ax internal phote of seitch JA shows & high level of cormosion of
mwwmmwmmmum hmlﬂrmﬂdm{mﬂnn!ﬂf

Conclnsienr

Thrin tout hae provided oo svidence o Indicste braks fluid ingress as a passible source of
igniticn of 77PB pwiiche in continuoyy power applicetions. {lmmm
showed no aignificant increste in temparstore and 1o visfble corrosion of interaal

Reaolis showed that varying the concentration of water in the braky fuld

© Opmponen.
betwesa 0% to 75% did not affect lempersture messsmments or corrosioa during tha

{120) houn of testing. Intermel anatysis of the switches showed varying snounts of
depoglis. However, due 1o g loas of identifying mak, o concinsiang oan be made with
ragard to depoits veras Yewstar.

(1) awitch, muhjsctsd to salt waer ingreas, for (503 sdditional hours of ssting . shawed &
high dagres of camrosion.
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Pruprioowy Information: Atomay-Clom Privikgs lnvekod
PAV20 .
aAs

Appendix

Figura 2.
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Pl:m'idl'.l' Iuformnion: Aslomex-Cham Priviiepe lavoked
e

Appendix
Figure 3.
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