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Experimental Test on Discharge Characteristics of High Power Short Arc
Xenon Lamp of Solar Simulator

NING Juan, SHAO Jing-yi, GU Zhi-fei, LIU Gao-tong

(Beijing Institute of Satellite Environment Engineering, Beijing 100094, China)

ABSTRACT: The work aims to enhance the driving operation reliability of xenon lamp for solar simulator, provide technical
support for the development of solar simulator, and study the discharge characteristics of high power short arc xenon lamp for
solar simulator. First, test method for discharge characteristics of high-power short arc xenon lamp for solar simulator was de-
signed. Then through the theoretical calculation and practical tests, the influence of the initial current on the discharge character-
istics of short arc xenon lamp was verified, and additional optimized circuit for short arc xenon lamp was adopted to improve
discharge characteristics. Under the initial current of 70 A and 120 A, the current stability after the arc discharge current reached
the current valley was respectively 1.8616 and 0.9867. After the addition of optimized circuit, the discharge characteristics of
short arc xenon lamp were measured again, the initial current was reduced to 60 A and the stability was up to 0.5409. The im-
proved circuit can basically achieve the ideal discharge state of short arc xenon lamp. It completes the optimization of the stable

arc discharge current characteristic after the xenon lamp enters the current breakdown stage, greatly enhances the success igni-

Wim B 2020-05-01; fEiTHHA: 2020-06-26

Received: 2020-05-01; Revised: 2020-06-26

E€WHE: WA MR &40 B

Fund: Research and Development Guarantee Condition Project of the Third Phase of Lunar Exploration

EZE® . T8 (1984—) , %, M4, TRIF, TLMTH @A FRFERMEMNE R GRTITFL,

Biography: NING Juan (1984—), Female, Master, Engineer, Research focus: design and development of measurement and control system of space

environment simulator.



F¥178% £l

TR R PHARE L Ok Dl 3 I AT 8 F e P i 8 0 3 - 67+

tion rate of xenon lamp, and provides experimental support for improving the reliability of solar simulator.

KEY WORDS: solar simulator; short arc xenon lamp; discharge characteristic; xenon lamp trigger
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Fig.1 Schematic diagram of internal structure of xenon lamp
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Fig.2 Ignition circuit of short arc xenon lamp



- 68

2020 4F 11 A

3 HIRYIE RIS R M mAT 5 B 520

] KEYSIGHT N8952A Hi JF 47 i v 45 1 1k
B, 3 R B R I X e OO i R R A R R
e N89S2A JITHUREEE R 150 V, ALE N
70 A, AT 3 WIMNA, 2 WASATHLE, 1 RASAT R I%
PEFE L —WRSUT i i Zeati A7 434, anlEl 3a B
TN LA HZAERAAE 4 A, IR (A RFEEIT ] 29 2.6 ms.
SRJE YRR IR E LR 150 V ARZE , B0 iAo i 4R
2120 A, #4733 WML, BT, B —

W AT BT AT 408, anEl 3b R, HIRAE
HeAFTE 48 A, HLIAHRFEATEZY 1 ms,

MFE 1 AT LUA Y H U U 1 8 B FE 70 A FT 120
A IR BT G ik % S R A B 3 0 L A R ] T ER 3
VAR B R M AN G, T X G B 3 488 (P B 3 78 (i R
Fisf [) 76 PRI 00 T 0 B S 22 00 o FR O A R R R
PAHFFLL AT R AT BB & 1IE 7 SR CHE N R, &
LA (A7 80 B[] P o) R B G, R I A (LR T
Ly, XERALINPEEELR, AGEK, BAFMT
AT B8R

800 800 800 800
700 1700 700 F \ {700
600 1 600 600 1 600
500 1500 500 F 1{ 500
< 400 1 400‘% < 400 1 4oo§
§300- {3003 300 \ 1300
200+ HE 1200 200F HE \/\% - 200
100 | 1100 100 | 1 100
ol LI 1o ol ],
00— . . . . . . . [-100 - s 100
-6-4-20 2 4 6 8 10 12 14 106~ =0 2 4 6 8 10 12 14
It |E]/ms fisf &) /ms
als0v, 70 A b150V, 120 A

K3 N8952A MAT L AR
Fig.3 Discharge characteristic of xenon lamp on N8952A

£ 1 N8952A HIEA AL 70 A #0120 A Xt &R KT A R 45 14 22 M i &5 SR X Eb
Tab.1 Comparison on effect of initial current of 70 A and 120 A of N8952A on discharge characteristics of xenon lamp
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Fig.4 Current diagram in the ignition process of the xenon
lamp
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Tab.2 Test data on the discharge characteristics of the xenon
lamp at 70 A initial current of N8952A
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Fig.5 Optimized circuit diagram on the discharge
characteristic of the xenon lamp
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Fig.6 Optimized output curve on the discharge characteris-
tic of the xenon lamp
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