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OTE Backplane
{1SIM Enclosure

Optical Telescope Element (OTE)
- 6 meter Tri-Mirror Anastigmatic
- 18 Segment Primary.Mirror

- OTE Secondary
Mirror

: ‘OTE Primary

Mifror

OTE Deployment
“Tower

Cryo-Cooler
Radiator

Spacecraft Bus
-Contains traditional

- “ambient” subsystems




Integrated Science Instrument Module (ISIM)
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NAS{\ Cryogenic Durability: Degree-of-cure and the Effect on T,

*DoC determination
‘Determined with a differential
scanning calorimeter (DSC), using
as-received prepreg as the 100%
_ uncured reference. . o

er 1% increase in Do
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Cryogenic Durability: Microcrack Density
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A (77% DoC)
A D (95% DoC)

¢ C (89% DoC)
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* Specimens (31.8 mm x 31.8 mm)
were cycled 20 times between
25 °C to -253 °C prior to bonding.

rage failure stres

stresses are no longer hegligible




Flatwise Tensile Strength

*Combined the 25°C and -196°C
data as follows:
w.  F“(sampleX tested at25°C
: ”°'m“"”.fd g Average of all samples at 25 °C
o F™(sample Y tested at ~196 °C)
mouli dmga ¥ - Average of all samples at ,_—‘196?(°C




« Tested in accordance with
~ ASTM D 2344, "Standard Test
Method for Short-B




-Combined the 25°C and -196°C
data as follows:

L g F*(sample X este_;d'at‘ o ,

~ Average of all samples at 25 °C

c F® sami)le\Y.‘teste‘d’ at - 196 °C
~ Average of all samples at -196 °C

normallzed sample X

normalized sample Y




*The occurrence o =
max:mum an the flatw:se

, _.Mechanlcal and physmal proper’ues can be optim:zed for
cryogen C temperatures by controllmg the degree- of -cure.
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Stiffness: Invar 36 Elastic Properties
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NKA?: | Stiffness: Epoxy Elastic Properties

N i

Epoxy Elastic Properties
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10E+094 |® 9309 resin E data by Ball
4.9309 resin Nu data by Ball
0.0E+00 — 7 — , .
0 50 100 150 200 250
Temperature, K

%, G and Vv simultaneously determined as a function of temperature, which has
been incorporated into the distortion and strength analysis of the ISIM structure.
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 eTest method follows a similar
appl oac h descrlbed by Cel IIUSChl
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w
o

b Frrget ot
X-direction, 1.5 sec
% Y-direction; 1.5 sec
X-direction best fit Gausslan

radius (pixels)

(*The ratio of the s lopeé is the thermal dlffusmty ratio

~ *The thermal diffusivity ratio = thermal conductivity ratio, because the heat capﬂcny and density
are equivalent.
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e SEM shows fibrils
with l‘,miakial
orientation along the
X dn consu tent w1th







Thermal Ex‘pan‘sion:i Low Expansion Materials

2.00E-03

ISIM Hybrid Tube, x~dir (GSFC)

e S| (NIST)
Invar (GSFC)

ISIM Hybrid Tube, y-dir (GSFC)
Ti-GAl-4V (NIST)
G-10 (NIST)

0.00E+00

-2,00E-03 -
~4,00E-03 - : T — Al 6061-T6 (NIST)
-6,00E-03
~8,00E-03 -

~1.00E-02
Hysol-EA9394 (GSFC)

150
temperature (K)

ISIM Composites expand axially by only'~70 ppm over the entire cool down, as
compared to Invar, which contracts ~400 ppm.
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~* K.G. Lyon, G.L. Salmger C.A. Swenson, G.K. White, "Linear Thermal Expansion’ Measurements on Smcon :
fromﬁto 340K”, J. Appl. Phys., Vol. 48, No, 3, 865- 868(1977) ot . : i




'éS‘:ingie' flat
¢12.7 mm from each edge
*Depth is < 0.1 mm




Thermal Expansion: Measurement Summary

6 samples | | eAverage responses are
' ” el LU shown. Determined from
_ the average of the best-fit
polynomial coefficients (6th
21 samples ‘ ’

. iso

temperature (K)




UlEhR Seti ATl CTE ot~ — :
t Defoimed(0.0000107) Tolal Translston
f Contour: Salid Von Mises Shiess

23417980
22745710

t stress free. Interactions between
from geometry result in characteristic




Only axial displacement turned on for visualization.

Axial Input:
(xx, inpat = O = -0.2694 ppm/K (Secant (@ 30K)

mpm“ X5 ﬁéi: O"x,ﬂai* (SOK-'Q;QSK} - 709 p})iﬂ

e all
ohitable -

8\538 = —0.08%¢_

X, ﬁ'xi

FEA predicts that tube edge effects result in variation in measured thet mai strain
depending on measurement location.










Litear Expansion [(L-Lyg3MLags}x10°
X =8+ T+ +0T? + eT?

T => Ty

x=f T < Tigw .
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‘Capturing Materials Data: Summary

Waterials Pedigree

gl"' Memos

Jm Michelson Laser Interferomoter
F<SP MLI Subset Subset (thanae)
EAE swst 151
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matdata.net

ar LING K93603, 7a1

GSFE-MDMS b Michelson Laser Interferomotor

Click'on 2 heading. to showfhide the section.

Materls! !ﬁvlsr 36, UNB K93603(régulor)

Specimen 1D Invar UNS KOIB03, 241

Length 5.476 - in
Temperature 255C1055C/ 4 cyxles

Tast Tests condiscted with = Michs {3sar dntorfis

perfarmed in vacuom,
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TR Batynomlat Fib
Plats :
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