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Abstract

 Research Center of Laser Fusion , China Academy of Engineering Physics, Mianyang, Sichuan 621900, China

Temperature gradient is one of the most important factors which cause large deformation on large

Loading the temperature on the finite element model of switchyard, gets the deformation of the optical element
Key words

aperture optical element in inertial confinement fusion (ICF) drivers. In this paper, the ambient temperature around
changing with time. The results indicate that temperature distribution has a great impact on the optical element, the
temperature or about 0.1 ‘C partial difference in temperature.

the switchyard was measured and the temperature distributing and changing characteristic with time was analyzed,

which indicate that temperature changing trend inside of the switchyard is identical, and the temperature gradients of

5l

the uppermost part are higher than the bottom, and the temperatures of middle part are higher than the both sides.
=]

change of mirrors can meet the request of target experiment when the switchyard has about 0.01 C difference in

7 2 2L ol S MR 24 R 3R AL (ICT) OB R
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Fig. 2 Temperature changing curve versus time of number 1~16 sensors
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Fig. 1 Sketch of sensor measure points distribution

within the mirror ark of switchyard in the target area
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Table 1 Material parameter of the switchyard in target area at normal temperature
Material Thermal expansion Elastic Poisson’s Thermal conductivity Density
coefficient /[10° (m/C) ] moduli /(10" Pa) ratios coefficient /[W/(m + C) ] /(kg/m*)
457 steel 1.1 20.0 0. 30 48 7850
K9 0. 85 8.13 0.17 12. 07 2510
2 A G L 45 e BER B (E
Table 2 Temperatures of left switchyard in time-intervals C
Time-interval Sensor number
1 2 4 5 6 7 8
8:00~8:30 22.91 22.90 23.00 22. 86 22.90 22.90 22.90 22.91
8:30~9:00 23.03 23.00 23.09 22.98 22.99 22.99 23.00 23.01
9:00~9:30 23.08 23.07 23.12 23.03 23.04 23.04 23.08 23.08
9:30~10:00 23.03 23.10 23.18 23.06 23.00 23.00 23.00 23.00
10:00~12:30 23.09 23.10 23.21 23.10 23.08 23.00 23.00 23.00
14:30~15¢30 23.22  23.20  23.30  23.22  23.26  23.20  23.20  23.23
15:30~16:30 23.20  23.20  23.30  23.20  23.20  23.20  23.20  23.20
16:30~18:30 23.20 23.20 23. 31 23.34 23. 31 23.20 23.20 23. 20
33 gLk A e BEIR
Table 3 Temperatures of right switchyard in time-intervals C
Time-interval Sensor number
9 10 11 12 13 14 15 16
8:00~8:30 22.91 22.91 22.91 22.92 22.91 22.92 22.92 22.92
8:30~9:00 23.05 23.08 23.07 23.11 23.10 23.11 23.08 23.13
9:00~9:30 23.09 23.14 23.13 23.17 23.16 23.17 23.17 23.17
9:30~10:00 23.00 23.05 23.00 23.02 23.00 23.09 23.10 23.06
10:00~12:30 23.00 23.01 23.00 23.00 23.03 23.08 23.08 23.05
14:30~15:30 23.29 23.29 23.27 23.33 23.33 23.34 23.34 23.34
15:30~16:30 23. 20 23.20 23.20 23. 20 23. 20 23.20 23.24 23. 20
16:30~18:30 23.28 23.20 23.20 23. 20 23.29 23.29 23.22 23.20
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Fig. 4 Temperature distribution (a) and

transfiguration (b) of switchyard
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Fig. 5 Modal of the large aperture optical element
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Fig. 7 Angel change curve of mirrors on the right switchyard (a) and the left switchyard (b)
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