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ABSTRACT This paper designs and develops a new type of tritium protective clothing fabric — a PVC/EVA/
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PVDC/EVA/PVC composite fabric. This fabric uses PVDC, which has excellent tritium barrier properties, as the

functional layer, EVA as the transition layer due to its high thermal compatibility with PVDC, and PVC as the outer

layer for its superior processing performance. The fabric is manufactured using co-extrusion and bonding processes.

The new fabric has excellent water vapor barrier properties, with its water vapor transmission being only 1/7.3 of

times that of radioactive contamination protective clothing fabric (0.20 mm PVC). Studies on the barrier

performance of fabric seams show that seams made by bonding and high-frequency thermal sealing processes have

better barrier properties than seamless materials, with the main penetration path being vertical penetration. Tests on

the mechanical properties and softness of the new fabric indicate that its abrasion resistance, flexural damage

resistance, puncture resistance, tear resistance, and softness all meet usage requirements, with the flexural damage

resistance and tear resistance significantly exceeding standard requirements.
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Table 1 Water vapor permeability coefficient of different polymer membrane materials

MAA R JERE / mm KZEAEE R/ (gm™24h") KESFELRZE/[107° ((grem)-em™s™-Pa™)]
Test materials Thickness Water vapor transmission Water vapor permeability
PVDC 0.01 11.6 2
0.02 6.0 2
0.03 3.6 2
0.04 2.7 2
PVC 0.17 29.3 98
0.20 26.7 1.1x10?
0.30 15.5 92
0.40 11.9 94
EVA 0.15 253 75
0.19 20.4 76
0.28 149 82
0.37 11.2 82
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Table 2 Comparison of water vapor transmission between seamed fabric and original new fabric

T#} Fabric /K7Z&SiE ik i Water vapor transmission / (g'm™-24 h™")
JogE R Seamless fabric 3.6
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Fig.7 Seam penetration method

22 HtMEEXELAAR

221 MEAEMX AR R AE

JI¥ R . T BRI : 3% GB/IT
21196.2—2007 "', Af FH 1L AR R ITREACES A R A A
A2 77 B KST401B 5 T AR i B 4 36 A3 47 I 4k o
fiif JoE P A BB : 295 GB/T 12586—2003 M,
A8 FH L 2R R TR A A PR 2 W AR 72 1R KST246-1 i
JEFARIEHLFEAT IR Ukl ZEPERE . DriiZd s fe
7y B 2 % GB/T 20655—2006 ", GB/T 3917.3—
2009 "7, i IR = AREE B %A BRA 7 A7 1
UTM15504 /5 g /) i3 HLgkA7 i .

FHE, 27 GB/T 8942—2018 '), {i i SR MM
736 FAX S A PR A 7] A2 7= 1) NW254 28R IR AX

_.Gap
infiltration

|

XA e AT R o R 25 S B A R ) AR B L
B AR & P ih AR S 4R B AL R
B s R REZF (mND.
222 A FHR

o 7 4P R AE S AR TAE N DR e 2 AR A 855 4
FREER R, HIEHR 775 1t 5 2 5 ik br B 4%
KAREBFREM L2 5K, GB/T 41144—
2021 " J e T U S B A AR B & R BT
. USRI . MBS MESE S RE, AN
X B Rl AL Z IR A KUK o A T SR AIE TEDRLAG g 2 1
Re A BIbRAEE SR, FEE W B LR A
B A IR TR AT X L

P13 0] L, i TR 77 2 M i 32036 2 bm
PR, HP e P R RE . PUi R REE T
FRAEEER s 5 53 S0P Rl BT 47 AR TRk LG, TR
HYEge A, HEABORHCHIAN 2 1 R
Ul PEREAL T R A KF, B P 2 v e 5
e, (ESREIR Bt — e MBI ZFE BT i JE B IR 1
Aoz, WA SN REE MBS M2, HiH
ARAEH R

K3 =B RIERLE ) A RE AR AR EE R

Table 3 Mechanical property testing and standard requirements for three types of protective clothing fabrics

T A}

Test fabric

AR
Gas-proof fabric

s Pl e

Chemical protective clothing fabric Develop fabrics

ik T e PREESR

Standard re-

quirements

M5t PVC

Material

T 5 453 P 2% 3%
Wear resistance Level 2 Level 3
i JeE e R 1 A 6% 6%
Resistance to flexural failure Level 6 Level 6
ORI ZF 1 fE 14.1 38.5
Puncture resistance performance

Ui 2L Bt Tear resistance 10.5 18.5

PVC WU ik LA Kl
PVC double-coated fabric material /EVA/PVC

PVC/EVA/PVDC /

3% E1
Level 3 At least level 1
4% EV R
Level 4 At least level 1
14.8 >10N

33.1 >10N
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