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Experiment Study on the Protective Performance of Naturally Aged Soft Bulletproof
Vests on Gelatin Target
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ABSTRACT: In order to study the protective performance of naturally aged bulletproof vests on human body, the work
aims to conduct the impact experiment to examine the blunt impact effect of handgun bullets on gelatin targets with
protective measures. The instantaneous concavity in the gelatin target during blunt impact was photographed by
high-speed photography to determine whether natural aging affected the protective performance of bulletproof vests. The
experimental results showed that, under the protection of bulletproof vests aged over 10 years, the average instantaneous
maximum concave depth in the gelatin targets was 23.32 mm and the average maximum diameter was 70.08 mm. In
comparison, for gelatin targets protected by new soft bulletproof vests, the average maximum concave depth was 28.76 mm
and the average maximum diameter was 66.59 mm. The natural aging for 10 years does not significantly affect
the bullet-resistant performance of the soft bulletproof vests. This study provides reference information for extending the
safe service life of naturally aged soft bulletproof vests.
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Fig.1 10-year naturally aged soft
bulletproof vest sample
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Tab.1 Specifications of bulletproof vest
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Fig.2 Schematic diagram of experiment system
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Fig.3 Gelatin target with PE soft bulletproof vest
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Fig.4 High speed photography results of 7.62 mm
pistol bullet penetrating gelatin target
with new bulletproof vest
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Tab.2 Blunt impact effect results of soft bulletproof vest

5 ARUGHEFE/(mes™)  WEFBEARUEE /mm BRI RS S B /mm WK R A B /mm
A-1 381.7 0.70 29.30 70.69
A-2 410.4 0.70 27.90 60.45
A-3 403.2 1.02 29.09 68.64
D-1 410.5 2.07 26.20 75.40
D-2 403.2 2.13 23.75 73.00
D-3 410.5 1.95 20.00 61.85
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Fig.5 Curve of maximum bulging height
changing with time
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Fig.6 Schematic diagram of the impact point
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Tab.3 Blunt impact effect results of PE soft bulletproof target

¥4 ABLEEE/(msT) BT BT B /mm I e PN 5 R 88 155 JBE /mm IR I A B K55 00 B /mm
G-1 396.0 1.52 26.34 64.93
G-2 418.7 1.48 28.14 66.60
G-3 427.7 3.22 44.56 72.71
H-1 403.0 1.65 27.75 70.12
H-2 4275 1.65 30.78 59.90
H-3 428.6 1.68 31.05 75.29
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Fig.7 High speed photography results of 7.62 mm pistol bullet penetrating
gelatin target with naturally aged bulletproof target (G-2)
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