EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

PDF issue: 2025-03-14
SiNADWNFHRERIEEDHIEL X 2
L—23 Y
NI, 151 / SATO, Eiichi / ki, =— / RBI, B /

HASEGAWA, Sunao / #3#, #15 / O0GAWA, Yasuhiro / ARAI,
Kazuyoshi

FEBRARZBEBAT 1 THBRREV Y —
EBARZRIRAT 1 THEMRE VY —HRRS
23

115

118

2010-06-01

https://doi.org/10.15002/00006915



EBREREHRA T « THEWIEE o 2 —WEE Vol23

http://hdl.handle.net/10114/6064

2010 & 115

Si;N, DM FEEERBEOHIEL 2 L—a3 Y

Numerical Simulation of Failure Behavior of SizN, by Hypervelocity Impact of

a Small Particle
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The silicon nitride (SizN,4) will be used for the thruster for the Venus probe and is expected
to encounter meteoroid impacts in outer space. Meteoroids and debris environment play an
important role in the reduction of the lifespan of a spacecraft. However, as meteoroid impacts
on the thruster cannot be recreated in the present experiment facilities on the earth, it is
necessary to evaluate the hypervelocity impact phenomenon by numerical simulation. In this
study, the failure behavior of SizN, in case of hypervelocity impact of a small particle was
evaluated by numerical simulation to obtain the basic data for verifying the validity of the
simulation method. In addition, impact morphology of SisN, at different projectile diameters

was also investigated.
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Fig.2 Simulation results of SisN, (Target thickness =2.0mm)
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Fig.1 Comparison of simulation and
experiment result of SizN, (Impact velocity = 1.94km/s)
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Fig.3 Failure patterns depending on the target thicknesses and
the impact energies
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(a) simulation results (b) experiment result

Fig.4 Comparison of simulation and experiment result (1.0km/s)
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Fig.5 Simulation results of Si;N, for different projectile diameters (Impact energy = 3.0J) Animation  Fig.5(a) Fig.5(b) Fig.5(c) Fig.5(d)
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Fig.6 Failure patterns depending on the projectile diameters and the
projectile energies
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