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Abstract: In this paper, the specification parameters of
55 kinds of coated fabric membrane materials commonly
used in engineering at home and abroad are counted,
including warp and weft yarn density, fineness,
grammage, thickness, etc.. The mechanical test results
accumulated were sorted out, and data of the basic
mechanical properties of coated fabric membrane
materials were obtained. The multivariate statistical
method was used to analyze the structure parameters and
test results of coated fabric membrane materials,
including the correlation analysis of mechanical properties
and the influencing factors of mechanical properties. The
influence of various parameters on these strength indexes

of membrane materials was determined, and the further
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linear regression analysis was conducted. The regression
models of tensile strength and tear strength were
established respectively, which could be further applied
to membrane material production and membrane

structure design.

Key words: P-type membrane material; tensile

strength; tear strength; regression analysis
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Tab.1 Brand and model of membrane materials
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Tab. 2 Correlation analysis of uniaxial mechanical properties
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Fig. 1 Ratio of tensile strength in weft and warp directions
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Tab.3 Ratio of mechanical properties
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L/, 0.56 0.81
S,/S, 0.96 0.81
$5/5, 0.07 0.76 0-75
S,/(1, X 1em) 0.70 0.1
S,/(L,X 1em) 0.75 0.11 10
51/ (4, X Tem) 0.53 0.11 :
5,/ (1, 1em) 0.67 0.10

] 22 A7 e —E 22 5% , SR FH P 2RI 22 45 1] B ok J3E
FUAE 70 M7 1 , X 22 s 4l 24 88 LA EA TR



59 1

W M, A SR T ZITEE AT P IR SR [ )4 534y 1289

W 2. P SARRZ M ZEGR L ) H, S.AUR L
[ 407 SR B L, 5, ARER 2R 1 SRR I {5,
ARERA 10) 208 FE G (HL, S0 N

FT 1] 2a ATHT, BT 2 2H 8080 £ 20 ) 7 2R 5 L
(EAFER R 225N, HAR LU E R T 0. 75, H B 22
F83 D DR T R s £ 1o 4 SR i 2 ) W SR A A ARG, 2%

127 or
8_
1.1 .
LOF =el, ©°8 ﬁ6'
29 ° o a®, 5F
2%09' OZ o 5 BDQE‘D %o %4_
0.8 r° 3T
o8 2
L o S,/ 8
0.7 Y |
06 ||||||||||| 0
1 357 911131517192123

JEAt RS
a £ SRR L ER A

Y

oS

0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05
S,/ 8
b W EEETE

iR = AP 2 DA S 52T, iR
PRSI EE o 0 R T (E A P AR - B A 7
BEMAKE 10,051 S-W ALK, 436 3, A5 31

225 1 40 240 B LA Y 95 %6 BAE T R 4302 0. 81
0. 760 PRI, AT LIRS 28 4 1) 7 250 B LU AL AN T
75 VEPERIREMS 1A PERE A — AR

HH
OO'—‘I\)W-PUIO\\]OOOS

c ﬁﬁﬂﬁﬁ HﬂEEﬁ 5]

B2 Z.GEEZEREE

Fig. 2 Ratio of tearing strength in weft and warp directions
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Tab. 4 Correlation

strength and uniaxial mechanical properties

analysis of delaminating
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Tab.5 Correlation analysis of strain at break and
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Tab. 6 Regression equations of tearing strength

with tensile strength and strain at break
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Fig. 4 Regression plane of tearing strength with tensile strength and strain at break
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Tab. 7 Correlation analysis of tensile strength and different specification parameters of membrane materials
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Tab. 8 Regression equations of tensile strength

with fabric and coating grammage
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Fig. 5 Regression plane of tensile strength with fabric and coating grammage
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Tab. 9 Correlation analysis of tearing strength and different specification parameters of membrane
materials
VPN Ei PP LR LTI iy LY i WIZTE JERE R LY
22 SR A 0. 748xxx 0. 691 k% 0. 943k 0. 930 0. 807 0. 937 0. 775%* 0. 921k
ﬁ‘vlﬂﬁﬁf o T A 0. 750%#* 0. 751 %%x 0. 927 0. 9603 0. 809 0. 942%x% 0. 796%* 0. 962
22 [ i 4 R R IR 0.548(.) 0. 589 0. 905%s** 0. 956 0. 851 ##* 0. 91 2% 0.851* 0. 914x3x
f%m%ﬁ L5 0 (E 0.527(.) 0. 695%:** 0. 91 5k 0. 949 0. 839 0. 943 0. 94 3 0. 915k
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Tab. 10 Regression equations of tearing strength with yarn density and fineness
Wizdam )i VL F Sig. AR ZREL
EAmE L ERT N A S,=—1055+94. 790a,+-0. 478 3a, 76 1.67X107" 0. 894
EE A Y A ] S,=—1094+89. 060a,+0. 517 8a, 149 6.33x10 0.943
2 ) i i B 1 5;=—12794-100. 0364,+0. 630 Oa, 27 1.01x10* 0. 841
2 [ A B G s,——1389+94. 440a,+0. 732 7a, 24 1.60x10 * 0.826
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Fig. 6 Regression plane of tearing strength with yarn density and fineness
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