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九州工業大学での超高速衝突研究の２０年の歩み 
Twenty-year History of Hypervelocity Impact Researches  

in Kyushu Institute of Technology 
 

○赤星保浩（九工大） 
○Yasuhiro AKAHOSHI(Kyutech) 

 
１９９７年２月より超高速衝突実験を開始し、来年２月で丸２０年経過する。この２０年間で、バンパーシールド
開発、非球形状飛翔体によるデブリ雲形成、太陽電池パドルの衝突誘起放電、超高速衝突イジェクタ実験
の国際標準化（ISO11227の制定）、デブリ回収用銛発射装置の開発などに取り組んできた。本講演ではこれ
までの成果を紹介するとともに、今後の研究の方向性について言及する。 
 
I’ve started hypervelocity impact research at February, 1997.  About 20 years have passed since its start.  
During these period, I and my students have studied on development of bumper shield, formation of debris 
cloud due to impact of non-spherical projectile, discharge of solar panel due to hypervelocity impact, 
international standardization of hypervelocity impact test procedure of ejecta tests (ISO112277), development 
of harpoon system to recovery space debris and so on.  In this talk, I would like to introduce the past research 
results and the future of research direction of space debris. 

 
 

20-Year History of Hypervelocity Impact Researches 
in Kyushu Institute of Technology
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 




ChamberDiaphragmProjectile
Light Gas

Launch Tube
Igniter

Smokeless Powder

Pump Tube

Piston

Laser
Beam

4.0m
1.0m 1.0m



Pulse
Generater

High Speed Camera

Digital
Oscilloscope

Delay Time for Flash (µsec) 90
Delay Time for Imacon (µsec) 110
Framing Rate (frames/sec) 5 x`105


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Signal from Sensor A

Signal from Sensor B

Optical Fiber A

Optical Fiber B

Generator and Sensor of Laser

 





Launch Tube Pump Tube

High Pressure
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Vacuum Chamber Ignition
ChamberFree Fright Section

Velocity Measurement Section
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This document is provided by JAXA.



第７回 「スペースデブリワークショップ」 講演資料集 391

Department of Mechanical Engineering, Kyushu Institute of Technology 
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





Department of Mechanical Engineering, 
Kyushu Institute of Technology



(6/20)
V=2-6km/s 

(5, 14, 30/60)
V=2-5km/s 
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



Whipple Bumper 



 



 ρ





 



 σ   






 ρ  





  θ  

    



  θ
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Ballistic Limit Curve
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



 











 
 















 
 
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Fig. Shape of Current Sabot and Ellipsoidal Projectile
( a=5.560mm, c=11.778mm)







Ψ











Ψ
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



Experiment 
No.

Aspect 
Ratio: f

Yaw 
Angle: 
Ψ[deg]

Projectiv
e Area: 

PA[mm2]

Impact 
Velocity: 

Vp[km/sec]

KTS
03

237 1.0 - 154 2.16
257

2.0
67.5 183 2.18

LTS
04

094 35.0 137 2.11
096 30.0 128 2.01
097

0.5
22.5 232 2.07

098 67.5 147 2.13






 

ψ=67.5



ψ=30.0





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


 








 





 



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


 
















 

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 





15[μsec]














  


 




 

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














       
 
      
      
      
      


      
     
    
     


       








 


    
     



Department of Mechanical Engineering, Kyushu Institute of Technology




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







 

     
    


        

     
      
 

     





















(ref.: Rival M., J.C. Mandeville, “Modelling
of ejecta produced upon hypervelocity
impacts”, Space debris 1 (1999), p. 45-57.)
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



 
 
 



























This document is provided by JAXA.
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Selection of surface coatings and materials

for spacecraft

to mitigate the generation of small

space debris.

Pre NWIP outline for ISO Meeting May 2006

J.C. Mandeville, Mandespace

M. Dinguirard, Onera, Toulouse













































 

This document is provided by JAXA.
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











This document is provided by JAXA.
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




 
 





 




  
  

       
   







 



















This document is provided by JAXA.
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



























































   

     

 
      





      





     

 
      

 
       

  
 
  

 
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

  

 








 




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

 

 
















 





   

  

  
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Department of Mechanical Engineering, Kyushu Institute of Technology 


 




 



 ° °

  × ×



   
  
 
 




×× 

 









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

  

















  
   



  

   









 
























     
     
     
     










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  

Department of Mechanical Engineering, Kyushu Institute of Technology 
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

Department of Mechanical Engineering, Kyushu Institute of Technology


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 



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









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