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Performance evaluation of pendulum impact test equipment and impact

resistance evaluation of MCPs

FUKUBA Junya"!, YOSHIOKA Kazuo™', KUWABARA Masaki2, YOSHIKAWA Ichiro"!

ABSTRACT

Among the environmental tests in the spacecraft developments, an impact test is one of the most difficult tests. When we conduct
an impact test, the most reliable method is to conduct an actual environmental test using pyrotechnic devices. However, pyrotechnic
devices are so expensive and complicated to store and handle them that it is not practical to use them in each impact test of small
satellites and components that have been actively developed in recent years. For the above reason, there is a growing need for facilities
that can conduct impact tests instead of the actual environmental test, but the number of non-pyrotechnic test facilities in Japan is far
from enough. Therefore, we built a pendulum-type impact test equipment. It was confirmed that the impact test environment of the
HIIA rocket and Epsilon rocket was feasible using this impact test equipment, but the SRS value in the high frequency range was
found to be overloaded by several thousand G. Regarding its reproducibility, it was confirmed that the variations of the SRS value
were suppressed to £100G when the impact was applied 10 times. As a basis for improving the performance of the impact test
equipment, we verified the possibility of adjusting the SRS value by selecting materials of each part of the equipment. As a result, it
was confirmed that the frequency characteristics of the SRS value can be adjusted to some extent by using materials with different
hardness. Furthermore, we conducted the impact test of the MCP s using the impact level that satisfies the impact test value of the
Epsilon rocket, and we evaluated their impact resistance. As a result, the average value of the life distribution was about 8.1 times and

the cumulative failure rate was over 90% when the impact was applied 14 times or more.

Keywords: Impact test, SRS, MCP
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FEREABR I D 2R A e LT, B IERERBR T, BhERINRE G s X OB 1 X7 5
X ERmonTns D, ZNENORB ST —E—ETH DN, TR THHM A 37 NI
FRELRT, HNT 3 BEORKE SORERTS THY , it~ —T  OMERE B &9 2R Bk i ¢ Al
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R EBLATRE R R BRSO HIIA = 7 v N OB EREL L For m by h O R EER 2R E
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3. SRS fE DFHEE R REMEIZ DUV T

BRI TR A 2 T 7 PR ER BE & SEHL T B BRICIE, @A aEIkIZd5 1) B SRS il & KB B EIk s 1
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