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Impact Analysis of Gun-on Target Parameters on the Blunting Effect of the Soft
Protective Human Body

Abstract

Abstract: In order to research the blunt impact effect of target-entry parameters of pistol bullets, the finite
element models of the soft upper body of the pistol blunt with a soft-protected human body are
developed. By hitting the heart, lung, liver and stomach at three target-entry velocities, the impact
response of pistol bullet impacting on human torso with soft armor is numerically calculated by finite
element method. The simulation results quantitatively reveal the pressure transmission mechanism of the
human body with blunt body armor at different target speeds and positions and the law of blunt impact
response at different target entry parameters. The basic data are provided for impact effect analysis and
damage assessment with soft armor.

Keywords
pistol bullet, human torso, soft armor, impact response, finite element

Authors
Sun Fei, Wenmin Yan, Junbin Zhang, Yongjuan Wang, and Xu Cheng

Recommended Citation

Sun Fei, Yan Wenmin, Zhang Junbin, Wang Yongjuan, Xu Cheng. Impact Analysis of Gun-on Target
Parameters on the Blunting Effect of the Soft Protective Human Body[J]. Journal of System Simulation,
2021, 33(1): 215-221.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol33/iss1/23


https://dc-china-simulation.researchcommons.org/journal/vol33/iss1/23
https://dc-china-simulation.researchcommons.org/journal/vol33/iss1/23

Fei et al.: Impact Analysis of Gun-on Target Parameters on the Blunting Effec

H33EE LW RGN HFERO Vol. 33 No. 1

2021 4E 1 A Journal of System Simulation Jan. 2021

FAEFRN LS HOT BB 77 AN AR Bl R W 04T

FMET, B, RS, EAKAE T, AR
(1. FRE TR UM TR AR, Y095 MR 210094; 2. WA ARE s, Jbat 102202;
3. FEZERIGIIREE, &Mk A3 137001)

T, AR FAEAFRIT T RGP AR E XL H L, A TFAKREERTFHFEA, £33
T FAC I 4h & T A7 P AR LIRT 69 IR AARAL, 4R vh 3 AP N Feik EAeH SRR, ATAE. AR
FoH 4 AL, KT H RATES FAC AL E 7 35 37 AR IR T 69 o i L RATHAA T 5, 15 A4
RZFH T T FHIELETRINFR S Fofz B T, $bt# 5 FERAGANK S 25 D715 65 /2 T 14 B A RN
FERF A #2217 FHraAAE, K R AP A B B AT 5 A IR AE R AL T A ARG

K. T, AKRLIRT; K547, A Eeh; A ROER

HE 5955 TP391.9 kbR G A EEHS: 1004-731X (2021) 01-0215-07
DOI: 10.16182/j.issn1004731x joss.19-0196

Impact Analysis of Gun-on Target Parameters on the Blunting Effect
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Abstract: In order to research the blunt impact effect of target-entry parameters of pistol bullets, the finite
element models of the soft upper body of the pistol blunt with a soft-protected human body are developed. By
hitting the heart, lung, liver and stomach at three target-entry velocities, the impact response of pistol bullet
impacting on human torso with soft armor is numerically calculated by finite element method. The simulation
results quantitatively reveal the pressure transmission mechanism of the human body with blunt body armor at
different target speeds and positions and the law of blunt impact response at different target entry parameters.
The basic data are provided for impact effect analysis and damage assessment with soft armor.
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Tab. 2 Material property parameters of various tissues of
human upper torso structure

MR & g/;in3) GKP/a kGI;’; G./kPa B E/GPa
Mg 1250 / / /95 025
Reg 1070/ / / / 0.0025 0.4
e 1080 / / /95 02
/R 1330/ / / /0355 0.26

D 1000 0744 67 65 01  / /
Ji JUk 600 0.744 67 65 0.1
AFKE 1060 0.744 67 65 0.1
H 1050 0744 67 65 0.1
NI 600 1.03 200 195 0.1
BN 1200 29 200 195 0.1
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Tab. 3 High polyethylene composite fiber composite model
parameters
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Fig. 8 Pressure curve of lung measurement point after lung
protection at different impact speeds
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Fig. 10  Pressure curve of liver measurement points after
liver protection at different impact speeds
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Fig. 12 Pressure curve of the stomach measurement point at
different impact speeds
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