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ABSTRACT

Far ultraviolet IMaging Spectrograph (FIMS) should be designed to maintain its
structural stability and to minimize optical performance degradation in launch and
in operation enviroments. The structural and thermal analyzes of grating and grating
mount system, which are directly related to FIMS optical performance, was performed
using finite element method. The grating mount was made to keep the grating stress
down, while keeping the natural frequency of the grating mount higher than 100
Hz. Transient and static thermal analyzes were also performed and the results shows
that the thermal stress on the grating can be attenuated sufficiently The optical

performance variation due to temperature variation was within the ailowed range.
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mmﬁ(‘n Mode 1, 981.2391 Hz

Delormed(C.0B0G): Total Translation [+}
Contour: Total Translation
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Subsystem Properties
. Density 2.43 gfcm®

Grating Total Mass 166 g

NG5 Thermal Expansion Coefficient 6.6x10~% ¢cm/cm/°C
Density 4.43 g/em®
Youngs Modulus, E 113.8 Gpa (1.138x101% dyne/cm?)
Shear Modulus, G 44 Gpa {4.4x10'! dyne/cm?®)
Poisson’s ratio, 0.342

Mount Tensile Yield Strength 880 Mpa (8.8x10° dyne/cm?)

Ti-6Al-4V Compressive Yield Strength 970 Mpa (9.7x10% dyne/cm?)

Ultimate Shear Strength

Fatigue Strength (Unnotched 107 cycles)
Thermal Expansion Coefficient

Heat Capacity (Specifice Heat)

Thermal Conductivity

550 Mpa (5.5x10° dyne/cm?}
510 Mpa (5.1x10° dyne/cm?)
8.6x10~% em/fem/°C

0.5263 J/g/°K

6.7 W/m/°K

Density

Adjuster Frame Thermal Expansion Coefficient

2.7 g/em?
2.36x107°% em/fem/°C

AL6E061-T6 Heat Capacity (Specifice Heat) 0.869 J/g/°K
Thermal Conductivity 167 W/m/°K
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£3 5347 ojese n§d545 94 23

Y F5 32 A4 Elements AE 379 2RAFS
No Fillet Interpolation HEXS
1 0.98 mm thick Constraint 34391 nodes 1288 Hz / 1294 Hz / 1627 He
Element
No Fillet Interpolation HEXS8
2 0.3 mm thick Constraint 34931 nodes 878 Hz / 880 Hz / 1224 Hz
Element
No Fillet Interpolation HEXS8
3 0.98 mm thick Constraint 35651 nodes 593 Hz / 723 Hz / 725 Hz
two-fold Element
No Fillet interpolation HEXS8
4 0.4 mm thick Constraint 40294 nodes 903 Hz / 906 Hz / 1242 Hz
Element,
Rgige = 0.4 mm  Interpolation HEXS
5 Riop = 3.2 mm  Constraint 40634 nodes 981 Hz / 985 Hz / 1351 Hz
0.4 mm thick Element

R4 244 %7 2400 9B Y842 vhese] o) A % A $39.

Quasi-static Load Max Deflection Max Btress

7.5g (-Y) 2.14 pm 13 MPa

7.5¢ (-Y), 6g (+2) 2.18 um 18 MPa

7.5g (-Y), 6g (-Z) 2.18 um 18 MPa

1.5 (-Y), 6g (+X) 2.75 uym 17 MPa

11g (-Y) 3.14 um 19 MPa

6g (+2Z) 0.87 um 5.6 MPa

6g (+2) 0.87 ym 5.6 MPa

6g (+X) 1.72 pm 11 MPa

11g (-Y), 6g (+Z) 3.17 pm 24 MPa

11g (-Y), 6g (-2) 3.16 um 24 MPa

11g (-Y), 6g (+X) 3.62 pm 22 MPa

33¢ (-Y) 9.43 um 85 MPa

33g (-Y), 18g {+Z) 9.51 pm 110 MPa
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Temperature (°C)
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Stress (MPa)
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Deformed(0.00325): Total Translaton
Contour: Solid Von Mises Stress

3% 9 279 25 9 A 8L 9= off {Time = 11.5sec)d] SHREY ANH ¥ & (cgs 7Y A).

sivity) Btz 2e& kfpC gtel s 2FAG

pClk ~ 3479 sec/cm® for TI-BAL-4V

~ 14 sec/em? for AL 6061-T6 (4)
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_ PO 2
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T
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