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A digital method for structure matching between large spacecraft and
external heat flux simulation device
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Abstract: The infrared heating cage is often used as the external heat flux simulation device in the thermal
vacuum test (TBT& TVT) for spacecraft. To conduct an accurate simulation of the heat flux, the infrared heating
tape array is supposed to cover the whole surface of the spacecraft. To solve the difficulties in confirming the
structural matching degree between the spacecraft and the infrared heating cage in the test, a set of digital
structure matching methods is adopted based on the 3D scanning technology. The set of methods is successful in
reducing the accumulated error during the data splicing and in optimizing the parameters of the 3D scanner. The
total geometric error of the 3D scanning and the reverse modeling is not more than 10 mm. By using this set of
methods, the structural matching is completely achieved between the heat flux simulation device and the
spacecraft. In the meantime, the actual installation state is in good agreement with the simulation results.
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Fig. 1 Flow chart of digital structure matching method
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Table 1 Comparison of deviations

between two different methods

mm
Pz BeitbrifE | Wt 1 | WA 2 | B3 | SPIME | PR | KR
b 91800 | 81694 | 81668 | 81682 | 8168.1 11.9 13.2
81839 | 81828 | 81826 | 8183.1 3.1 3.9
24 ZHERWNSHNIER
AR S BkE T HmHC
A B DL S B0t B 1 R/ o 36 2 U0 2 ) 26 i
b, EFEERFSE AL P, R
i &, DUE R ITH AL RE S Rt A B A
P SHOF AR AR ol
AR AT IR o BN I A HE AT SO U BE A I VL B3 SERR IR

2 TR SRR RS T . PR TR
PR AR AR & SN SR e M B, o N
WARFKPBK, FHykoE 18R ) JLARRAE 55
Wi . RS EN RS — 7 2 IR R 2 (1)
3K, 73— 77 T B2 R AT 5 s A B R 2 2 R AR
SR, — MR A HE T 2 2 BRI i R A
>100.

wE 2 Fros, AR KK A o A
B A4 245 00 4 A4 2 T AR AR R d AR
B A RIEEERS £ A B W R EE . fARXS T d 1R
N, AT LN A d 5 f2 18 8 B, T tan o=f1d,
Sfedtan oo f A KT H41R 2 (4 mm), 2 d B/
I, AT CAKG I P, DA SR B, A
AE WA BRI R) . Ak, SRR r —
£ 100 mm 7547, 76 AR JHOE B 5 4 A R ST A2
ITEOL T, ZOREF R 2 <4 mm, ZHEER B4
i RUEURE > 100, DA & BT R S0l (1) 22 3K 5 72 AR TK
FER AP MRS 2 5 LA LB LT, REHIES
BRI SRR e R, B 3 BR.

B

Tr
il

(SIPAE ki P SAIESE i EEE SR

Fig. 2 The relationship between scanning step and distance

Fig. 3 The scanning points on the reference ball
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