20 B 2 M 2 R TR OR F FE RARBERO Vol. 20 No. 2
2019 4F 4 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Apr. 2019

AFREEABMAUELT THERSHE

LA, HoE, FOR. R OH
IR TR 3 I SR R TR 1%, 710025)

HE KHHAAHIRY AAHF LW EERREGHEIN AN ERATEMA D EZH A THE LS E
EHHFMKTF, ITHAMNKFTELEL AL BEFT TORGHERAAAEFLEEX G A FLTEF LS
DYNAZI TV 52BN EAR T HERNZEER 2N TKTEZREEEFREEST TSI HE. AR
TEEBENEE EKRREBRAMELENRNRRENEIOY . AREREN . EEFHREEEFT,
KHEXXETEREBRURN ABERAAEBUERHH L I~Smm FENAA LB, aEFITEF. X
KW ERAHBE e E AN BEFEEMERAUREL KRR EK TR HEME X ERNERHAE
NTFHREEBHAE, WA MAZHME-—EBRE LT URGRANGY FHE.

KW KFRE ;s aFEGAE;REARET VB EGE

DOI 10. 3969/j. issn. 1009-3516. 2019. 02. 004

mESESE V55;0347 XHEFRER A XEHS 1009-3516(2019)02-0021-07

Damage of Rocket Skin under the Impact of Rock Particle

SHEN Huihang, XIE Jian, LI Liang, QUAN Hui
(National Key Laboratory for Armament Launch Theory &. Technology,
Rocket Force University of Engineering, Xi’an 710025 , China)

Abstract: In the process of the rocket silo launching, the rock particles on launching site move toward the
silo and may impact the rocket having out just in time under the action of high-speed airflow. In order to
predict the damage of rocket skin, the model of vertically impact of rock particle on a thin plate is estab-
lished by LS-DYNA., and the dynamic response of the skin is analyzed. The effects of stringer structures
and rock particle velocity, volume and shape on the deformation of the skin are discussed. The results
show that under the impact of rock particle, the elastic deformation of the rocket skin mainly occurs and
the plastic deformation occurs in local areas,and the depth of the permanent depression is from 1 mm to 5
mm. The deformation displacement of the rocket skin is approximately proportional to the impact velocity
and volume of the rock particle, and the damage caused by the cuboid rock particle is less than that of the
sphere particle. The stringer structures can improve the impact resistance of the skin in a certain extent.
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