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Table1 RHU safety testing item of the USA and RUS
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Table 2 RHU environmental test item

X o [ A2 BT
55 156 7
55 I o e S DR T

R v

17 PG R

RAEI R
2t Bk ie
R %
k%

MRS N e
IE5Z4R BRI
REHLIR S 58

k%

o8 i pe iy

KPR
BRI IR
e R
b ke
JE 1%

S A

~ 2 2 2 22 2 2|2 2 2 2 2

o AR PLE 5T e AR TR T A R A IR
MFERHUZAT 7 R 37 Puid i g IE . 1847 S FHoE
BRI BRI HORBEFT, B 7RI R R R



%2 W

BT MEEE . RSN &8 R AL R AR BT IR BoR 141

I OIFRE T — REIMN AR (g 2) .
[ 37 2% AR 50 AT S P B A ik 33 = LA 2

(o) Ml —IRANE AR

B2 [FA R AR AT SR 57

Fig. 2 Eualification environmental scenarios of RHU
(7 57 2R FAGIR S i R 5 22 Mk B 0 56 7 S L
Kl 3,

K3 R AR R 2 ik i 7

Fig.3  Abnormal environmental scenarios of RHU

4 #Z i

DN ARAIE AR SRR 2 RN 5% ) 7 2R AU RS 22 4 PR AT ]
FEVE, f [RIA7 3R IR ABAT 55 T K PR B B 34T
Tobr, PR T miR-S0. miR-d . miR-IRENEE
AN E GRS RN I K o T AL
w6 AR . AR R S e A B
gt oA, @7 R R AR SRR,
FFHEAT T BEEEBAUIA Bk, D RIS R A7 3 AR
TSR T HARSHE

2 £ X W

[1]1 FE2 RN R = BRI R (7], BIEEAR, 2015,
39(7):1576-1579.
Wang T L. Progress of radioisotope thermoelectric generator for deep
space exploration [J]. Chinese Journal of Power Sources,2015,39(7):
1576-1579.

[2] AR, BIRH, K. (AL 2 22 HL VR AR S 38 1 B RF IR T (0], 1R
IR TR 22441, 2009, 41 (1) £ 165-168.
Ren D P,Jia Y, Liu Q. Heat transfer performance of radiator for
radioisotope thermoelectric generator [J]. Journal of Harbin institute of
technology,2009,41(11): 165-168.

[3] REHEDE. RO Z IR RG0SRt RE [J]. AR, 2011,35(8):1031-
1033.
Kang H B. Review of isotopic power system [J]. Chinese Journal of
Power Sources, 2011,35(8):1031-1033.

[4]  RABAZ, E 65 ALORE , 55 JBUR kR Ar 3R AR B IRAE TR A 55 A B
FH 0], R 48 T2, 2013,22(2): 1-6.
Wu W R, Wang Q,Ren B G, et al. Application of RHU/RTG in space
Missions [J]. Spacecraft Engineering,2013,22(2): 1-6.

[5] femrs, For. FE AW FE AR R IR B AR PBUIR[I]. AR & T,
2007, 16(2):41-49.
Hou X B, Wang L. Introduction of US space radioisotope power systems
[J]. Spacecraft Engineering, 2007, 16(2) : 41-49.

6] Zhang X L,YuK P,Bai Y H, et al. Thermal vibration characteristics of
fiber-reinforced mullite sandwich structure with ceramic foams core[J].

Composite Structures, 2015; 31(1):99-106



142 TR R 27 4 H46

[7] ER T, AT IR S G e R A A A R VAT TR IS
LS5, 2006, 334): 59-63. BASME (1987 ), 5, G TARIT, Ry ] R HE RS A
Wang Z Y. Thermo-structural experiment coupling of aero heating L HbhE: T 1145 28 BH 179191 46540244 (621999)
environment and structural response of aerocraft[J]. Structure & HLiT : (0816)2482483

Envi t Engineering 2006, 33(4) : 59-63. - ,
nvironment Engineering E-mail: hijhuyp@caep.cn

Environment Testing Technology of Radioisotope Heat Source for Deep Space

Exploration

HU Yupeng', LU Liang, XIANG Yanhua, LI Sizhong, HU Wenjun, HU Shaoquan

(Institute of System Engineering, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: In order to ensure security and reliability of the radioisotope heat source for deep space exploration, the research on
the environment testing technology of the radioisotope heat source is conducted. The test items are concluded by analyzing the
mission profile during the whole life of the radioisotope heat source for deep space exploration. The high temperature-centrifuge,
high temperature-impact, high temperature-vibration compound environment testing technologies are studied, and the technologies
of ground simulation test for launch site fire accident, aerodynamic heating and thermal shock is also discussed in detail. The
capacity of the environment reliability test and abnormal condition security test for the radioisotope heat source has been set up.
Then, the environment test is performed which can provide support for the research of radioisotope heat source for deep space
exploration.

Key words: deep space exploration; radioisotope heat source; environment testing technology; compound environment
test; abnormal condition security test
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