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Comparison of stab-resistant performance of high-performance fiber resin-based stab-resistant materials
under domestic and international stab-resistant standards
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LIANG Yongfang"?, WU Xinming"?, LIU Wenlong"*
(1. Shandong Non-metallic Materials Institute, Jinan 250031, China;
2. Shandong Sanda Scientific and Technological Development Co., Ltd., Jinan 250031, China)

Abstract : The differences in the stabbing resistance performance of high-performance fiber-reinforced resin-based stab-resis-
tant materials were investigated by comparing the test results under "G4 68-2024 Police Stab-proof Vest Standard" and "Stab Resis-
tance for Personal Body Armour NI1J0115.00-2000 Standard". The characteristics of the evaluation indicators and the focus of mate-
rial performance requirements in domestic and international stab-resistant standards were also analyzed. The testing method was to
determine the stabbing resistance performance of each stab-resistant material by calculating the number of layers and surface density
values of the high-performance fiber-reinforced resin-based stab-resistant materials required to defend against a certain level of stab-
bing. The research results show that for high-performance fiber resin-based stab-resistant materials, the higher the fiber strength, the
better the stab-resistant performance when the resin content is close, and the higher the resin content, the better the stab-resistant
performance when the fiber strength is the same. The materials required for class A of the GA68 stab-resistant standard are more
than twice those of class B. In the GA68 standard, the D2 knife is more powerful than the D3 knife. In the NI1J0115.00 standard, the
S1 knife is relatively less powerful, the P1 knife requires higher fiber strength of the stab-resistant material, and the spike knife
requires higher resin content of the stab-resistant material. High-temperature conditions have the greatest impact on resin-based stab-

resistant materials. When testing the samples according to the GA68 standard, special attention should be paid to the high-tempera-
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ture stab-resistant performance of the materials.
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Tab.1 Parameters of prepared stab-resistant materials

Samples Fiber fabric type Fabric areal density/(g-m ™) Stab-resistant material areal density/(g+m™) Resin mass fraction/%
1* 200 300 30.0
2* Low-para-aramid 200 350 429
3" 200 390 48.7
4* High-para-aramid 200 385 48.0
5* Heterocyclic aramid 200 395 494
6" PBO 200 400 50.0

2 GA68FANIJ 0115.00 XFLk
Tab.2 Comparison of GA 68 and N1J 0115.00

Energy/ Permissible pene-

Standard  Protection level ~ Knives .
J tration depth/mm

A D1 24+0.5 0
GA 68

B D2,D3  24+0.5 0
_ 24+0.5 7
El I U7 33+0.5 7

Spike
NIJ I 43+0.5 7
0115.00 36+0.5 20
E2 1T PL, .S L 50+0.7 20

Spike
111 65+0.8 20

Note: E1 and E2 represent two energy levels of stab-resistant test in
NIJ 0115.00.
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Fig. 1  Stab-resistant test equipment schematic diagram
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[P1]
(a) GA68 standard knives (b) NI1J0115.00 standard knives
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Fig. 2 Knives for stab-resistant testing
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Tab.3 Comparison of the stabbing resistance performance of different stab-resistant materials under different stabbing standards

Items Samples Levels
GA 68 A GA68B NIJO115.001  NIJOI15.00I NIJ0115.0011I

1 23 10 24 27 32

2" 19 8 19 22 26

. 3 16 6 16 18 21

Average number of layers required 4

4 15 6 15 17 20

5" 14 5 14 16 19

6" 13 5 14 15 19

I 6.9 3.0 7.2 8.1 9.6

2" 6.7 2.8 6.7 7.7 9.1

Average areal density/(kg-m?) 3 6.2 24 62 70 8.2
4 5.8 2.4 5.8 6.6 7.8

5" 5.5 2.0 5.5 6.3 7.5

6 5.2 2.0 5.5 6.0 7.5
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Tab.4 Comparison of the stabbing resistance performance of different stab-resistant materials under different stabbing knives
Types of stabbing knives
Ttems Samples Pl S1 Spike
D2 D3
El E2 El E2 El E2
¥ 10 10 21 23 19 21 22 24
2! 8 8 17 19 16 17 17 19
, 3 6 5 14 16 13 14 14 15
Average number of layers required B
4 6 5 13 15 12 13 14 15
5* 5 4 12 14 11 12 13 14
6" 5 4 12 13 11 12 13 14
¥ 3.0 3.0 6.3 6.9 5.7 6.3 6.6 7.2
2* 2.8 2.8 6.0 6.7 5.5 6.0 6.0 6.7
. = 3" 2.4 2.0 5.4 6.2 5.0 5.4 5.4 5.8
Average areal density/(kg-m ) B
4 2.4 2.0 5.0 5.8 4.6 5.0 5.4 5.8
5* 2.0 1.6 4.8 5.5 4.4 4.8 5.2 5.5
6" 2.0 1.6 4.8 5.2 4.4 4.8 5.2 5.5
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Tab.5 Comparison of the stab-resistant performance of different stab-resistant materials in different environments

Environments
Items Samples - - -
Ambient temperature High temperature Low temperature Water-soaking
I 20 23 20 20
2* 17 19 16 17
. 3" 15 16 14 15
Average number of layers required 4
4 14 15 13 14
5* 13 14 12 13
6 12 13 12 12
1" 6 6.9 6 6
2* 59 6.7 5.6 5.9
A I density/(kg+m™) 3" 5.8 6.2 5.4 5.8
verage areal densi m
crage ateal censibyie 4 54 538 5.1 54
5* 52 5.5 4.8 52
6 4.8 52 4.8 4.8

3 g
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