AW TR $£11% $£25
- 38 - EQUIPMENT ENVIRONMENTAL ENGINEERING 2014F4H

H S it LT SN IS IR R G vt

FMde, B
CERPEWE TR, LR 100029)

HE: B MREMREZE AT XL, LRk E éj.frwzu#n %8 gkt , kRS KR TN

o RORRME KM, Fik ufr BB Z G, 50 B A T A5 K5, 18 iR #ar s 0

AL E AP RE TOUTF SPGB BAE . BRI R AT BRI B A B i e 2

R, T AE RS TRIF S AT RAKRT B %ﬁ SHLT Lo R AT £ 48
ER R RDBHAABEFRFAINZIERA, it AZHRE P, 832K L& L& A
2 9hFm ik *é@?}axwigﬁ T e H iﬁ%i&gﬁﬂiﬁll%*%‘i 1 Z S RORAEIAIEAREE S o

KR A HGRI; LM K SPRGAAERL; B F IR A 4%

DOI:10.7643/issn.1672—9242.2014.02.008

FE5SES:V416.5 MHERFRIZAD: A

NERS: 1672 —9242(2014)02 — 0038—05

Design of Movement Driving System for Infrared Heating Cage in Vacuum

Thermal Tests

SUN Xing—hua, ZHOU Yan
(Beijing Institute of Spacecraft Environment Engineering , Beijing 100029, China)

ABSTRACT: Objective To solve the problem that it is unable to satisfy both the high and low temperature condition
needs for heat flux simulation solely depending on design of infrared heating cage in vacuum thermal tests. Methods A
movement driving system was designed and successfully used in project tests. The capability of heat flux simulation was
regulated by adjusting the relative position of infrared heating cage under different conditions during the tests. Results The
application results indicated that this system could overcome the impact of high vacuum and ultralow temperature
environment, satisfy the mechanical and elecirical interface requirements for space environment simulator and drive the
infrared heating cage to move steadily and reliably, and acquired an obvious improved index for heat flux simulation.
Conclusion In vacuum thermal tests, by adjusting the relative position using movement driving system can make the
infrared heating cage to satisfy the needs much better for different conditions and improve the synthesis ability for heat flux
simulation.
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Structure block of infrared heating cage
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Fig.2  Sketch map of system composition
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Fig.3 Schematic diagram of the system
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Fig.4 Sketch map of transmission system composition
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Fig.6  Structure block of tensioner
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Fig.7 Sketch map of temperature control cover
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Fig.8 Interface of control system
2+ . s
2 ZES5AK

AR GES B T 42 R G0 T2 R R B AU
o, FOE AR B LA e =S [ PR B AU AR N . S
AR P SR S 2T M BT 07 B, K T A i i 2 e
B P 5 AR TR SR G b, FRRE AL | S 0 ATl
Tor B 22 208 I o 1 A 4 U R e SRR AR R A I
(iE . SRR I 2 A8 SEid T e A TS 5 5K A
22 [ E PR, 7K R A i B E R S 1
ALLAMINAGE o HEERISLL NI TERS S K i
A i AN A, I A AR A 2 R BR AV (e B T
Ko IR AT RGPS IR LS R PLA L
ST AP R AN SR B i L T e A8 i 25
(] PRIEAS UL G E S 42 i) 2R ST T S8 B2

L SE IR B AT R GEIR, Al o3 il B A
il Fiz B i 55 2 0 o AT o IR A A R K A
58 0 S A AR D] S 2 2 R R
ICTARRAS R4, IF 308 HARIEE 9 20 C. 1230
ol A U AR 42 ) R G g ] A b o8 Gk
SN, I AT T8 A SRS s A,
WS MRS b 7 R I, 25 FRAOZ BB T K fiE
o By A AR AR 5, i R ST R RER 5K 2
i3, I B vnRE sz shd b, L AfL sh 24
- HRPFR AT SRR ol B AR S ARG 1247 F
(SN



42 - % & I

i 201454 A

3 4it

RARGE L ZWALR S E A RN 25
R ZRGHAT L B AR B 3RS
PN B e S5O0 AL, 58 A 2 LA Bl T 2041
I IB F ISR

A% FR G, — 77 1 AT L i K PR R Ml £ e 21 4k
INFAGE Vit B i A RO PR [ 7R3 2 R R
UEARGR T o0 oK, PE % 108 o R BEE AR R T
0.5, fiZARG S, B B2 6 AR E0T LA 1, 1M
i RRORSE T SR RAR ST PRI L, PR sk R AR
TH T LLAMIRGE RN RE 1 o 55— 7 T, 7RI
W TACT AT RAGE 3 2% 2R G U8 15 LA A (4 AR X
(7, R KPR BE D 5 Sl 14, (00 X R B i
XLV 57, T R AR e/ N SR PR R, 4
THAMIRGE AR RAAURE /1. BEAh, ZEA1 ik
TE F B PR AELRE 1 4 5 Tt Ay i R 4 o 3k
JE | REARP- A RE e RIS 1 ORAUE , M ] LAAT R4
VAR vt |51 A o0 A IR ) 7i 3 B U d o R )
A b A B A S

B2 R GR T LLAMINIAGE AR SE A B
e Iok R Rl T OO MAR R SR ), I
RIAETH T HBARGE Ty, 9 B 53A00 ) AT
AR A 55 9 5339 92 B2 1 R[] A o 02 4
RIIEE T R i HE Mt T 2%,

S

(1] BEA, B 25 ARG TR (M AL st h R4
At AL, 2010.
HUANG Ben-cheng, TONG Jing-yu.Space Environment
Engineering [M].Beijing: China Science & Technology
Press, 2010.

(2] fetrt. D2 TR M ] Abat . E T e, 2003,
XU Fu-xiang.An Introduction to Spacecraft Engineering
[ M ].Beijing: China Space Navigation Press, 2003.

(3] #line 7 ez il LD MM (s [0 ] R s
I T H2,2004,21(1):19—24.
YANG Xiao—ning.Thermal Design for Infrared Heating
Cage in Thermal Vacuum Tests[] ].Spaoecraﬂ Environment
Engineering,2004,21(1):19—24.

(4] #WET , Fh T ELLAMINATE B i R O PRart 2 2 P g

SEMRBFFEL) AR AR TR, 2008, 17(5) :38—41.

YANG Xiao-ning, SUN Yu-wei.Influence of Infrared Heat—
ing Cage Coverage Coefficient on Flux Uniformity [1].
Spacecraft Engineering,2008,17(5) :38—41.

[5] #WeT, #h T 26 T L0 AR HEA T AR PRAT AR DL A 15

THI7 IS [T ] 00K A5 58 T, 2007,24(6) : 374 —
376.
YANG Xiao—ning, SUN Yu-wei.Simulating Low Flux on
Spacecraft Surface by Using Infrared Heating Cage [J].
Spacecraft Environment Engineering, 2007, 24 (6) : 374 —
376.

(6] T, 3= , B 2 B OO I SR P 25 1K
AR IR S B A L ] R 2 30 85 T, 2004, 21(3)
16—22.

YANG Xiao—ning, GONG Jie, LU Chao—xia. Approach of
Facilitating Low Temperature Mode Using Heat Strips
Black—coated on Two Sides in Thermal Vacuum Tests[]].
Spacecraft Environment Engineering,2004,21(3):16—22.

(7] Gy KA i = AR & AL HE g HLIR S 8 () ] AL — 1k
1£,2001,(6):30—33.

YI Chang—song.Novel Three—phases Hybrid Stepper Motor
Driver[ J ].Mechatronics, 2001,(6):30—33.

(8] JUM, XWeZ: , 2500, % Labview - & F BRI R G0
FHLY ] B PRE TRE, 2012,9(3) : 23 —26.

GU Miao, LIU Xiao-lei, LI Na, et al. Development of
Power Control System Using Labview Platform [J]. Equip-
ment Environmental Engineering, 2012,9(3):23—26.

[9] YANG Sheng-ming, SU Pei—de.Active Damping Control of
Hybrid Stepping Motor[ C ] Proceedings of the 4th IEEE In—
ternational Conference on Power Electronics and Drive Sys—
tem,2001:749—754.

[10] PULLE D W J, HUGHES A.High—speed Performance of
Variable—reluctance Stepmotors [J]IEEE Transactions on
Automatic Control, 1998,35(1) :80—84.

(1] 1 AR 20 A5 TR A TR B A 7= e g 1o T [ ] e 4 A0
B8 T#,2006,3(3):15—18
XIANG Shu-hong.Application of Environmental Engineer—
ing in the Developing and Manufacturing of Satellite [J].
Equipment Environmental Engineering,2006,3(3):15—18.

[12] Pk Mg P8 TARTEAL R AL S H] b iy B )] e 4 38
BET#,2005,2(6):13—16
SHEN Yu-mei. Application of Environmental Engineering
in Aerospace Research[J].Equipment Environmental Engi—
neering,2005,2(6):13—16.

(T#% 68 M)



68 - % & I

20144 H

D WA, S b B R
4 £5iF

BT AT FEE IR A A AR AR 1IR3
PRYE R, 7675 A S R RIS, & ARG L, 32
TP JE S R S ANz A T, R T S R
S5 ¥ THT B X 7 S 2R S S 0 3 A 3 2
F R 2 PG — G — I ALl b A T B
BRI AL AR , X il 4 AT S 4 e B
BIE L.

Sk

(1] GIB 899A—2009, ] FE {4 5 AR [S ].
GJB 899A — 2009, Reliability Design and Acceptance
Testing[S].

(2] BRI, B3, FhGE . ACRE 1 D Rl B3 J7 i ko [0 )31
LT RS, 2003,24(7) : 7—9.
ZHAO Chuan, XU Tao, SUN Xiao—guang. Research of
Methodology of Hardware/Software Co—design [J].Comput-
er Engineering and Design,2003,24(7):7—9.

(3] T JE T B/AE B Rl T A8 i A U R GE R PE RE I 1
[T )T, 2007,(5) : 27 —30.
DING Jian. Performance Testing Based on the Embedded
System of Software/Hardware Co—design [T].Electronics
Quality,2007,(5) : 27 —30.

(4] REOLEE, SR AR AR GEBURE I Rl B TR S5k
(I AFEEHLN L 2006,26(4) : 757 —760.
XIONG Guang-ze, ZHAN Jin—-yu. Survey on Techniques of

SoC Hardware/Software Co—design [J].Computer Applica—
tion,2006,26(4) : 757 —760.

(5] XURLAY, v A e HUmE Ak s 2% e fih s T S PRI R e R0

BB AR B T (0. 24 B 28 Tl 2 B 2 41, 2001, 18 (2)
66—67.
LIU Yan—ju, GAO You-hua. Hardware Design on Reliabil—
ity Testing System for Electric—Magnetic Relays and Con—
tactors [J].Journal of Shenyang Institute of Aeronautical
Engineering,2001,18(2) :66—67.

(6] B%. e i SEMERE A SIFO A (D LAV : [ By
Bl AR R, 2008.

YANG Jun. The Design and Development of Software for
Equipment Reliability Test and Evalution [ D].Changsha:
National University of Defense Technology,2008.

(7] 392, i R AHE , Beste. 1w AR w54 D RSt A 1l ey )
ISR A TSP T A, 2006, 32(22):7—9.

Al Jun, LU Min-yan, RUAN Lian. Usage Profile Construc—
tion Technique for Generation of Software Reliability Test
DatalJ ] .Computer Engineering, 2006, 32(22):7—9.

(8] JMD7 R, i r 4 i AR GBI 5 BT 7 vk

BEFELT] AR 5 TR, 2001,(6) :97—100.
ZHOU Hai—fang, CHEN Hu, YANG Xue—jun. Study of
Hardware—Software Co—design Methodology Based on Em—
bedded Systems [J].Computer Engineering &Science,
2001, (6) :97—100.

(9] e4Emd, if . m] SE g AR e A0 5 vk [0 ). B FoAR i
fiff,2007,(3) :22—25.

HUANG Wei-ming, XU Qing. The Procedure and Method
of Reliability Testing[ J ].Technology Foundation of Nation—
al Defence,2007,(3):22—25.

(EEH49271)

(13 ] R, FNEESE , D8 B T IR 7 ity BRI 3 17 P [+ e O 5%
()] A& FEE T2, 2011,8(3) :51—57.
ZHAO Bao-ping, SUN Jian-liang, PANG Yong.Research
on Environmental Worthiness Problems of Aerospace Pro—
duct [J].Equipment Environmental Engineering, 2011, 8
(3):51—57.

[14] BEZ ), EHEHF.CAST2000 - & T TLAL P15 5 1 43 47
(7] e FAEE T/, 2008,5(6) : 28 —34.

FAN Xue-song, WANG Xiao—geng.Environmental Profile
Analysis of Satellite on CAST2000 Platform[ ] ]. Equipment
Environmental Engineering, 2008,5(6) :28 —34.

(15 ] BUERF, 5. 2R G 400™ i PR 10 55 PG 7 T )RR
TR PR TR, 2012, 9(6):58—59.
ZHAO Bao-ping, ZHANG Tao.On Environmental Test and
Evaluation of System Grade Products[J]. Equipment Envi—
ronmental Engineering,2012, 9(6):58—59.



