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Abstract; The difference of linear expansion coefficient between a mirror and its support structure causes mir-
ror thermal deformation which influences the surface accuracy of mirror and the image quality of optical sys-
tem. In order to avoid above influence, the high volume fraction SiC/Al composite is chosen as the only mate-
rial of a @600 mm mirror component. The @600 mm mirror structure parameters are specified by the reasona-
ble mechanical design and finite element analysis. Using finite element analysis method, the static and dynam-
ic characteristics of the mirror component are analyzed. Under the gravity load of 1 g, the surface figure accu-
racy of the high volume fraction SiC/Al composite mirror reaches RMS 12. 6 nm, 12.7 nm, 12. 6 nm, in X,
Y, Z respective direction, nearly A/50(A =632.8 nm). The mechanical dynamic test results verify the struc-
tural performance and the capability of vibration resistance. The 1st order natural frequency of the mirror com-
ponent is 556. 6 Hz. After the test, the surface figure accuracy changs from RMS 0. 021A to 0.025A, not

showing obvious changes. The high volume fraction SiC/Al mirror can reach the same design indexes as SiC
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mirror and meet the space application requirements.

Key words: space remote sensor ;space mirror ; high volume fraction SiC/Al composite ; finite element analysis
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Tab.1 Performance of rational materials for mirror

ra— TMJTE/ W PR/ R ﬂﬂﬁﬁ}i{é%éﬁz E’Fﬁhﬁ&/l tl:%!%fe?/i gk
(grmm™) Gpa 10°/K (Wem™'-K™")  (J-kg™'-K™")
B 1.85 287.00  155.14 11.40 216.00 1925 18.95
fit 2.33 131.00 56.22 2.60 137.00 710. 00 52.69
Wtk ik 3.20 400.00  125.00 2.40 155.00 650. 00 64.58
A SiC/AlL 3.00 180.00 60. 00 8.00 225.00 715.00 28.13
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Tab.1 Mirror surface figure of different plate and mirror thickness (Unit; nm)
SR R B/ mm

L 100 110 120 130 140 150 160 170
3.0 8.34 8.07 7.79 7.68 6.92 6.76 6.62 6.49
3.5 7.97 7.39 7.12 7.00 6.2 6.05 5.90 5.77
4.0 7.98 7.37 6.93 6.55 5.71 5.56 5.32 5.18
4.5 8.09 7.48 7.03 6.65 5.35 5.17 5.03 4.89
5.0 8.19 7.58 7.04 6.66 5.437 5.03 4.78 4.60
5.5 8.30 7.69 7.15 6.76 5.437 5.13 4.82 4.52
6.0 8.40 7.79 7.25 6.86 5.54 5.13 4.83 4.52
6.5 - - - - - - - 4.63
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Tab.3 Mirror surface figure of different rib thickness

P AR IS BE/ mm K PV /10 * m
2 5.664
2.5 5.439
3 5.432
3.5 5.437
4 5.432
4.5 5.339
5 5.432
5.5 5.435
6 5.538
6.5 5.536
7 5.540
7.5 5.645
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Fig. 4  Curve of mirror deformation with different rib

thickness
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Tab.4 First 3-order modes of mirror component
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Fig. 10  High volume fraction SiC/Al mirror component
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