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Abstract 

In recent years, a solar array of a spacecraft has become larger with the voltage higher. Therefore, the risk of debris impact and 
discharge on the solar array is increasing. There is danger that discharge through the plasma created by debris impact leads to a 
sustained arc and loss of the generated output from the solar array. In this study, hypervelocity impact test using two-stage light 
gas gun and the pseudo debris impact test using YAG laser was carried out to evaluate possibility of the sustained arc on solar 
array through the plasma created by space debris impact. 
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Fig. 1
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Fig. 1 Experimental setup of hypervelocity impact test 
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Fig. 3
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Fig. 2 Launch tube 
 
 
 
 
 
 
 

Fig. 3 Structure of guide rail 
 

 

Fig. 4
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4 External circuit 
 

5)

160 [V] 2.4 [A]
HOT

RTN

1(DCP1)
2(DCP2)

HOT
3(ACP3) HOT RTN

4(ACP4)
ACP3 ACP4 AC

 
 

 
Fig. 5

1.5 [km/sec] (DCP1)
(DCP2) Fig. 6

(ACP3) Fig. 7
(ACP4) Fig. 8  

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5 Solar array coupon after impact test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6 Current and voltage waveforms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7 Discharge current signal of ACP3 
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Fig. 8 Discharge current signal of ACP4 
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Fig. 9 Experimental setup of laser irradiation test 
 

Table 1 Specification of laser 
 
 
 
 

 

Fig. 10
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Fig. 10 External circuit 
 

 
Fig. 11
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Fig. 11 Image of area irradiated by laser 
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7)  
 
 D = Kc K1 dpλ ρpβ vγ (cos α)ξ ρtκ (1) 
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D [cm] dp [cm]
ρp [g/cm3]  ν [km/s] α [deg]

ρt [g/cm3]
Table 2
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Table 2 Parameter values for brittle materials7) 
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Fig. 15 Current and voltage waveforms 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 16 Current of discharge 
 
 
 
 
 
 
 

Fig. 17 Solar array coupon after laser irradiation 
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