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A study on the development of the composite optical bench design

Byung-Sun Kim*, Jin-Bong ij', Dong-Uk Kim™, Jong-Hak Ha‘, Ju-Hun Rhee“,

Jin-Hee Kim", Kyung-Won Kim", Sung-Hoon Kim**, Do-Soon Hwang**

Abstract

The optical bench was designed using composite material, M40J/Cyanate Ester. Mechanical tests,
thermal tests were carried out for M40J and structural vibration FEM analysis was performed. From
the experimental results, the material properties of M40J/Cyanate Ester were obtained in longitudinal
and transverse directions. By applying the properties into FEM vibration analysis, a proper stacking
sequence was proposed for the laminated facesheets, so that natural frequency of the platform structure

satisfy the design specification.
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Fig. 3 Thermal test of M40J/Cyanate Ester
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Fig. 5 UDO0° Tensile test result
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Fig. 6 UD%0° Tensile test result
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Fig. 7 In-plane shear test result
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Table 1 Mechanical test result
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Fig. 8 UD0° Thermal test result
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Fig. 9 UD90° Thermal test result
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(1) ASTM D3039, Standard test method for tensile
properties of polymer matrix composite
Materials

(2) ASTM D3518, Standard test method for inplane
shear response of polymer matrix composite
materials by tensile test of a +/-45 degree
laminate.
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D. Thesis, KAIST, 2002

(4) ASTM E831-00, Standard test method for linear
thermal expansion of Solid Materials by
thermomechanical analysis.

(5) ASTM E696-03, Standard test method for
coefficient of linear thermal expansion of
plastics between -30T and 30C with a
vitreous silica dilatometer.

-231-



