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Numerical Simulation and Analysis of Engraving Process with Serial Launch Method

HANG Yu, SHANG Fei, KONG De-ren
( School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to study the mechanical mechanism and movement characteristics of the projectile’s dynamic engraving rifling
with serial launch method at different initial velocities, the internal ballistic physics process with serial launch method was ana-
lyzed based on the 30 mm caliber artillery. The finite element models of the projectile and barrel were established and the finite el-
ement simulation of the engraving process was carried out with LS-DYNA. The results show that the initial engraving velocity has
no influence on the deformation of the ammunition belt. The ammunition belt is grooved by the rifling gradually and the plastic de-
formation occurs. When the initial engraving velocity increases from 5 m - s™' to 400 m - s™' | the equivalent stress of the ammuni-
tion belt increases from 611.8 MPa to 717.5 MPa, the plastic strain peak of the ammunition belt decreases from 0.89 to 0.75, the
engraving resistance peak increases from 20.3 kN to 22.9 kN and the friction resistance after the engraving process is completed in-
creased from 0 to 3.5 kN. When the initial engraving velocity increases, the strain rate of the ammunition belt material, the plastic
flow stress and the engraving resistance change, which have great influence on the following ballistic process of the projectile after
the engraving process. When three projectiles are launched with serial method in turn, the standard deviation of axial velocity of

1

~', and the subsequent two are 18.2 m - s™' and 26.7 m + s™' respectively. The vibration shock effects

the first projectile is 8.3 m - s
of the subsequent projectiles are more significant than the first one at high engraving velocity.

Key words: serial launch method; ammunition belt; initial engraving velocity; finite element analysis; engraving resistance

CLC number. TJ410 Document code: A DOI: 10.11943/j.issn.1006-9941.2018.02.003

e Ne Se S N e ey,
FORHF - AMEHE - RWE K

s o s s s s AN

(SEEMBD “HRHBEE RN AR

CRMABOFRGRES AKIBATORA L BEAONIRGREG D FRE Z25EREAKTHIEY
MAREZETERM B FRNEEEN, A RIX —FXZFAETINFRRR, AFHFE L RHGERK" LR, TREE
MEEMED BARNFLRMHANREANE ZRERMERA GRGHAMTE RS SHMGRERMNE BRGEHA
HECE)AER B RE B BRAK UL ERETHNEHET ANEAET R LT, RFFEA BT S
KT R

(ERME)RHER

o
=
sl
X

CHINESE JOURNAL OF ENERGETIC MATERIALS 2018 % #2644 %24 (123-129)





