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Abstract:In order to guide the design of protective products, the mechanism of permeability change of fabrics under
dynamic high pressure was explored according to the protective process. According to the ideal gas equation, the
mathematical model of permeability was established. Five different fabrics were impacted by external high pressure through
a self-built permeability test platform. Through the change of air pressure and permeability model ,the permeability change
rule of fabrics under dynamic high pressure was finally obtained. Experiments show that the permeability of fabrics is
closely related to the density of fabrics. When the density of the fabrics is high,the permeability of the fabrics in the early stage
decreases gradually,but with the extension of the stress time,the permeability of the fabrics shows a significant growth trend.
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Analysis on Dynamic Permeability of Tight Woven Fabrics Under Air Impact
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Tab.1 Specification parameters of fabrics

21 / tex

S p St Aty JEEE/mm 225 (AR/dm) - 4 (i dm) R/ %
%Y i

Co Rl 0.35 220 210 42.7 42.7 80.6

C Bl 0.46 252 210 59.0 59.0 91.0

A Far 0.31 293 274 27.0 27.0 89.8

A Sar 0.35 551 237 15.6 15.6 88.8

R Far 0.35 549 236 15.6 15.6 88. 6

0.302 5 mm

(a) C 2

0.310 4 mm

(c) A&

E1

(d) &=L

0.321 7 mm

(b) CZ4

0.216 7 mm

(e) FHE

LY

Fig.1 Pictures of fabrics
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Fig.2 Model of permeability experiment platform
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Tab.2 Rate and permeability of fabrics

LYanFh EREE/ (mn/s) BB pm’
A2 15.2 0.3
EofiE 185.5 3.9
g 144.0 3.0

C, 21 171.5 3.6

C 4 78.5 2.2
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Fig.6 Relation of pressure and time
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Tab.3 Trend line coefficients of Fig.3(a)

L 2] o]
2 H " — v — v
EYE b2 EYE i b2
C 224. 856 40 0. 458 40 235. 869 17 2.485 58
B, -34.183 42 0.441 78 —-26.503 75 2.291 26
B, 2.794 78 0. 122 56 1. 047 54 0.576 74
B, -0.148 91 0.013 77 0. 001 70 0. 058 07
B, 0. 004 92 7.300 02 -0.001 43 0. 002 75
B, -8.853 36 1. 821 02 4. 136 86 6. 155 96
B 6.566 54 1.722 04 -3.762 93 5.224 27
*4 E3(b)HEREZRE
Tab.4 Trend line coefficients of Fig.3(b)
o 0.2 MPa 0.4 MPa 0.5 MPa
A B " . " B " —
E i bR B bRl 2: E i PR
C 166. 373 56 0. 364 65 281. 198 74 1. 035 57 358. 928 00 0. 995 87
B, -2.854 56 0. 052 47 -5.453 04 0. 147 67 -9.661 61 0.170 51
B, 0. 036 00 0. 002 27 0.073 38 0. 006 51 0.172 51 0. 008 73
B, -3.740 64 4. 058 59 -7.631 13 1.173 79 -0.002 20 1. 861 97
B, 2.403 80 3.433 92 4. 841 41 9. 869 80 1. 679 47 1. 872 61
By -7.994 35 1.365 23 -1.581 35 3.859 48 -6.632 79 8. 820 33
By 1.052 62 2.053 50 2.031 70 5.665 76 1.038 33 1.567 99
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B, 0.93386 0.134 97 1.275 83 0.427 15 E lﬁ —J- jEIJ;é o
|
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Fig.7 Relation of permeability and time
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