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Table 1 Results of unit temperature test with different
temperature transition rates
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P 1 1.88 7.63 3.13
Tl 1 2.24 10.07 3.54
P 2 3.14 13.08 5.55
T 2 425 18.85 6.40
P 3 4.23 17.86 7.88
PARIY 3 6.52 27.21 9.28
B 4 4.78 19.78 9.10
PARIY 4 8.31 32.97 11.57
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Table 2 Thermal field test result for units of different
thicknesses
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Fig. 1 Design frame of the temperature measurement and the
control system
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Table 3 Temperature control test data at the fixed bolt position in single unit
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Table4  Temperature control test data for single unit at the side center
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Table 5 The slowest temperature control test data of single unit at the side center

BB | 58 2 IE/°C | 5 3 AMIE/°C | 5K 4 IE/°C | 5B S/ C | BB 6B/ C | FiiEIE/C | mZETER/TC
Frim -56.70 -51.00 -52.10 -51.20 -56.90 -51.00 -5.9~0.0
T 89.00 82.60 81.50 84.70 90.20 81.50 0.0~8.7
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Table 6 The middle-value temperature control test data for single unit with heat source at the side center
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Fig. 2 The positions of temperature sensors for two
sample units
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Table7 The middle-value temperature control test data at the fixed bolt position in two units

Brie | 51 3EIE/C |5 2 JEIE/C | 5 3 JMIE/C [ 4 3EIE/C 5 5 JWMIE/C | 5 6 JEIE/C | it 18/ °C | fi 2= i/ C
[l -48.8 -50.8 -49.6 -52.4 -52.0 -52.5 -50.8 -1.7~2
JHi 78.8 79.3 78.3 81.3 82.9 81.8 81.3 3~1.6
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Fig. 3 The positions of temperature sensors for three
sample units
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The temperature measurement and control in the reliability test for spacecraft unit

Guo Xiucai, Yu Zhaoji, Zheng Huiming, Yang Lipo, Li Shupeng, Ma Tengfei
(Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

Abstract: In view of the difficulty of the desirable temperature control in the spacecraft component test due to the
non-uniform thermal field and the limited coverage of the single point control, this paper studies the uniformity of the thermal field,
the temperature distribution law on different faces of the component inside the test chamber, and various factors that affect the
distribution. With the test method for the temperature measurement and control with the multiple temperature measurement and

control system, the method of choosing the temperature control point in the test is determined, therefore, the control of temperature

may be kept in the local areas in the thermal test.

Key words: spacecraft units; ambient-pressure thermal test; thermal field; unit temperature; temperature control mode



