INVESTIGATION o POT TING
COMPOUNDS for HERMETIC
FECD T HROUGH

AFTLICATIONS
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OVERVIEW

° The Hires sPectrograPh in the
Keck telescope IS having an

ngrade inits electrical Parts.

o Jhe {:ccdthroughs concerning this
ngrade need to be customized to
be hermetic for vacuum
aPPlications.

® Fotting comPounds were found to
be the ideal solution for this
Problem.
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K‘iCK Telescope

o Biggcst tclescope in the

world!

® Ferf:orms at nanometer
Precision.

° Locatcd at Mauna Kea ,
Hawaii.

o Frimarg Mirror has a

Fig. 1 chk Obscrvatorg

i O meter diameter.
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e Most mechanica”y

com ICX
P

L =1 instrumentation in
ﬁﬁ‘i‘ﬁ AYL KCC‘( TCICSCOPC.

N il —) o Works in the 0.3-
I.1micron range.

*micron= one thousand of a millimeter

Fig.z chk Gcncral Asscmblg
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UFPGRADL - Qouple Qhargc Qevice

o C(CD: “Transformcr” of

the image into electrical

charges.

o System of % CCDS of 2k
x 4k Pixels; denser device 5 CCDs-

VAN

Provides better image.

° KePt at high vacuum

environment and
temperature of —1 §OQC. Fig: 5 CCDe: Top View
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UFGRADD_: ~ Feedthrough Cormectors

® Transpor‘ts tl"lC CCDSJ Atmosphcrc

Vacuum
electrical charges from
vacuum to atmosphere. » x-_-
}jcrg:ctxc h _qu: @ ; CCDS
t b ) eedthroug ||
» Mustbe HERMETIC i H
\{

o (_ustomized for desired

size and function.
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UFGRADQ; ~ Feedthrough Cormector
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FOT TING COMPFOUNDS

o Commcrcia”g available connectors made hermetic with qualit9

Fotting Compounds.

° Rcscarch among MANY Providcrs:

Technelogies

E

Epoxies Etc...

Kra

www.kranderson.com

LEOCTITE
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FOTTINGCOMFrOUNDS - Fossiblc

(_andidates

KL 320K Hysol F. 54412 Hysol EA9396  EF-1432037

Viscositg: +100000cf Viscosi’cy: 10000cf Viscositg: 3500cf Viscosity: =2 70000cf
Fricc: $71 .OO/Pkg Fricc: $‘+5.68/cirt F’ricc: $15.71/4¢g Fricc: $15.00/40z
Shch l_iFe: 45 months 5he|1c Li{:c: 12 months Shelmc Li{:C: 12 months ShCI‘C LilcCt 36 months

*1 cf =0.01 Poise
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TEST PFREFARATION - 5aml:>le Fiece

~Rin Gold
O § A , Flatted

Fin

,A\]uminum
connector
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TEST FREFARATION -TFrocedure

° Manu{zacturc and
assemble test Piccc.

o Allow curing time.

o (Jltra Sonic Wave

cleaning.

Fig.B UItra Sonic Wave Cleanser
I — I N S— I N S— I N S— I



— T ) —
TES TS~ Leakage

o Varian 959D T urbo Dry
[ eak Detector.

° Acceptable lcakage rate:
I x 10-9¢cc/s

elium ray on ,
oo o Thermal Cycle for high
and |ow tcmperatures.

“Port” (Connection
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T‘iéTﬁ - Leakage Resu]ts

K1 320K 1.6x 10-9cc/s 2 x10~-10cc/s No Leakage
Hgsol 54412 I x10-9¢cc/s No Leakage No Leakage
Hysol EA939¢ | Digl cakage FAILED FAILED

FP-14%20%7 I x10-9¢cc/s No Leakage No Leakage

Tablc i. Avcfagc lcalc test results
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T‘iSTs — Leakage Kesults

= I o

KL 320K FS544i12 FA9%96 FP-14320%7

| eak Rate(x10-9cc/s)

SO F N W b~ 01 O N

Graph i. Lcal(agc: Rcsults
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CONCLUSIONS

o (Observatories need ngradcs constant[y, theref:orc, having the materials to customize
electrical parts is essential.

° Fotting comPounds are the kcg to make commcrcia”g available connectors hermetic.

° Out of all the comPounds tested the best ones are: KL §ZOK and E_F~l 4%20%7.
Although l‘lighlg viscous, thcg have lowest lcakagc rate.

° H950| Products are not good for hermetic aPPlications

Futu re testing;

° E_xEcrimcnt among, the many cPoxics, adhesives, hgsol, and Potting comPounds in the
market.

o FPerform more electrical and mechanical tests incluc]ing testing for outgassing rate using
residual gas analgzcr.

o |est Hysol 421 5/HD3561 believed to be ideal comPound.
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