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ABSTRACT

The purpose of this study was to create a database of information on the mechanical
properties of two different waterproof and breathable shell fabric groups(high density woven and
PTFE laminate) used for outdoor apparel and to compare and correlate data of their mechanical
properties and hand values. The results of this study were as follows;

There were no statistically significant differences between two fabric groups in extension,
bending and shearing properties. There were statistically significant differences between two fabric
groups in MMD, SMD, LC and WC values. High density woven fabrics had smoother surface
than PTFE laminated fabrics. PTFE laminated fabrics can be compressed easily more than high
density woven fabrics but their recovery after compression was not better than high density
woven fabrics. There were statistically significant differences between two fabric groups in
NUMERI, FUKURAMI. There was statistically significant difference between two fabric groups in
total hand value. Total hand value and mean deviation of MIU had a very high and statistically
significant negative correlation coefficient.

Key words: mechanical property(% &2 & Al), total hand value(=E e gt), waterproof and
breathable shell fabric(F$%<=%), ptle(polytetrafluorethylene) laminated fabric(ptfe
o] o] E A &), high density woven fabric(7H =4 &)
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Al 58% 49%

(F 1) Algd=2| &Y

A-1 | Polyester 100% Twill 123x99 Tricot .45 76.9
A-2 | Polyester 100% Plain 128%104 Tricot 0.49 1074
A-3 Nylon 100% Plain 130x104 Tricot 0.47 105.3
A=A A-7 | Polyester 100% Plain 180x138 Tricot 0.52 137.0
A E A-11 Nylon 100% Plain 113x77 Tricot 0.66 1495
A-12 | Polyester 100% Plain 187%133 Tricot 0.69 134.3
A-14 Nylon 100% Twill 160x73 Tricot 0.95 121.7
A-15 1| Polyester 100% Plain 167x110 Tricot 0.72 1275
B-4 Nylon 100% Plain 164x102 PTFE laminated 0.31 74.8
B-5 Nylon 100% Twill 160x73 PTFE laminated 0.42 94.5
B-6 | Polyester 100% Plain 160x130 PTFE laminated 0.31 78.8
PTFE B-8 | Polyester 100% Plain 190x90 PTFE laminated .33 78.9
ool E 1 B-9 | Polyester 100% Plain 188x116 PTFE laminated .39 116.7
2 & B-10 | Polyester 100% Twill 180x138 PTFE laminated 0.34 95.3
B-13 | Polyester 100% Plain 118x109 PTFE laminated 0.39 102.1
B-18 Nylon 100% Twill 124%106 PTFE laminated 0.38 1304
B-20 Nylon 100% Plain 152x58 PTFE laminated 0.54 141.9
E ) Bio| ZHX|Y SHEY

oad

"9,

EM Extension at maximum |

ol 2L E A] LT Linearity of load-extension curve -

S S I . 2
WT Tensile energy gf-cm/cm
RT Tensile resilience %

e B Bending rigidity gf-cmz/cm
2HB Hysteresis of bending moment gf-cm/cm

AThE A G Shear sti.ffness gf/cm-deg
2HG Hysteresis of shear force at 0.5deg. of angle gf/cm
LC Linearity of compression thickness curve -

HFHEA WC Compressional energy gf -.cm/cm”
RC Compression resilience %
MIU Coefficient of friction -

EHEA MMD Mean deviation of MIU -
SMD | Geometrical roughness um

2. /\Elél E:,H,i]' 201 MDY xZ2lo] o8] KOSHI, NUMERI, FU-

NEL SR I

MNEXE AFHAAM 2417 ol FFE Abe] ol A]
kgt o 95k EAA 671A S KES-FB System

(Kawabata Ewvaluation System, Kato Tech. Co.
Ltd., Japan)el 9ol3fed (& 29} 7o} A=)
7724 3 7} A = (Primary Hand Value, PHV)& KN

_ 28 -

o]|& o]&3ld KN 301
Z 3] 7F(Total Hand

KURAMIE 4F=sigie
WINTERS] wW3h]o] &3]
Value, THV.) S =83

2) EAAE
SPSS WIN 10.0& Abgste F+ A&w w7k o
stx BAxe A H A B FREe Aol E
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IR 55584 438

(B 3) M9 Adstd SMX{2 t-test 21t

SREE 0855828 o - — L 011001 b Le e
A-2 6.20] 0.81| 61.85/ 0.18| 0.11| 5.44| 1184} 0.13| 0.01] 2.23] 0.44{ 0.06] 49.12; 049 10.74
A-3 4680 0841 58421 0221 0131 565 1495 0.13F 0011 2587 0441 005 53701 047] 1053
A-7 367 070; 61.04] 032 021 7.11| 1440 0.14; 001} 217{ 0.40| 0.05] 52.83] 052| 13.70
FTEE|A-11 2680 0.80| 63.06] 033 0221 5721 1141, 015/ 0.01] 4.771 051 0.15] 48.98| 0.66( 14.95
ANE [ A-12 390 070 6476{ 029] 0.14) 4181 756 013! 0.021 2.26] 050f 011! 53771 069} 13.43
A-14 8991 0.71] 46521 0.08] 007! 4.18| 1057 0.18] 0.01, 1.66f 051| 007 45.07; 0.b5 12.17
A-15 5551 0.79] 57.56/ 0.15| 0.09/ 4.39] 11.351 0.14; 0.02| 3.21| 056 0.12) 5041 0.72) 12.75
Mean| 5.01} 0.73] 5894 022) 014) 531} 12.16) 014! 001} 2.69] 048 009} 50.39) 057} 12.10
S.D. 1941 0.06f 561 009 005 101 259 0.02 01 0957 0.05) 0.04| 297 016 2.29
B-4 4031 087 53.60| 0121 007) 449 964, 0.14) 0.057 3.33| 035 0.04| 5783 0.31| 748
B-5 | 1555 0.68] 39.721 0.05] 005 298 7.18] 020 0011 1031 047, 005| 41.67| 042} 945
B-6 6.16] 0.731 50.03f 0.06] 004! 351! 11.99] 0.17{ 0.03| 149/ 030} 0,03 3846 031| 7.88
PTEE B-& 567 0.77| 52.211 0.06| 0.05/ 3.30| 1166} 016, 002 1.24] 037/ 0.03] 51.721 033| 7.85
o) B-9 4831 0.75] 5998 0.167 0.09] 458 1068 0.18] 0.03] 7.84| 049; 0.05{ 4444 039 11.67
o) & B-10 3.15| 0.74] 53.96| 0.12] 0.10/ 4.92| 10.18| 0.14] 0.01} 1.57] 0.32| 0.03] 5758 0.34] 9.53
m: B-13 1.897 0.78] 58,75 0.32) 0170 7.31| 936/ 0.13] 0.01! 1.05 0.25] 0.03| 58821 0.38| 13.04
e B-18 3.430 074 57611 044 037{ 6.33| 1545 016/ 0.02] 6.90] 048] 0.12| 48.33| 0.54| 14.19
B-20 3.68| 0.73] 61.351 0.13] 0.08] 4.031 575 015/ 0.04, 3.721 038 0.05] 47.92| 0.39] 10.20
Mean{ 5.3 075 54.13| 0.16{ 0.11} 4.611 1021 0.16{ 002 3.13] 038 0.05] 4965/ 0.338| 10.14
S.D. 4031 0.051 6600 013 0107 143 281/ 0.02] 001/ 260/ 0.09] 003 7.42| 007, 238
27 Mean| 521 0.76| 5639/ 0.191 0.12| 494! 11.13! 0.15/ 002/ 292/ 043 0,07, 50.00] 047 11.01
= S.D. 3.13| 0.06| 6.45] 011} 0.08 127 281| 002 001} 1.96] 0.09] 004 561 013] 246
t 4k 0241 0731 1621 1.07) 058 1.18| 1.49| -1.96/-2.26%-0.45%[3.10**(2.30**| 0.26(4.27%%| 1.63
*p< 05, *Fp< 01
o (& 3o WEY d=AET LCHY g1 ZWzab 246g/m e 72 e Aol
H Qs olx] WCHE, &= g 3ExE Jeph) (3t o] wWEH t-test ZH ITEE FE0
= RC% 25 PTEFE glujdlolE & Eo] yHLAE PTFE ¢rdlolE A EHT T/ Ao Uelyto
olHr} A& AoF ey} o = LCe WCZ H ol FolgE 005 olv deE Aoldn F
o 00194 &ule ZolE Holw o} A A I¥EE FEo PTFE gujyo|E AEH
RC# 5 & IF Atoldd 9u] Q& zfoly ofy o} FAE A0 YEIHS Y o]F EAXHOE 9
ULt LCY WCe &5 ¢d=go] 285 ot U= Zpole of T
2% PTFE @rdlolE HEe] Ik AW} 7
< FoF ¢ ZF 4= HH ¢ AL g2 44 2. 2H2d 77X 2 =Sl gr
AZ:E U = U3t FEL = YA F O
2 a}ol9] Aol Y= Ao UEYIT Z} Aol 95k EAXE o|R3le 4 KOSHI,

6) FA

AMEE] FAE 031~072mm Alelsien #HF
FA 047mm, 2 HA 0.13mme| At FA= 748g
~14.95g/m® Atelgod, HF FAE 110lg/m’ =

- 30 -

NUMERI, FUKURAMI® ZHzteztza) 2 EShef 3k
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PTFE2io|{ Ol E

0 — N Wb OO’ N DO O

KO SHI NUMERI FUKURAMI THV.

A-1 7.51 3.18 2.96 2.28

A-2 7.65 3.81 3.27 2.52

A-3 7.97 3.65 3.09 2.39

A-7 8.89 4,01 3.41 2.45

TUE | A-11 8.66 3.09 3.55 2.30
A& A-12 8.29 2.36 3.00 2.08
A-14 6.17 4.17 3.64 2.76

A-15 7.16 2.76 3.26 2.32

Mean 7.79 3.38 3.27 2.39

>.D. 0.88 0.64 0.25 0.20

B-4 7.02 0.71 0.80 1.16

B-5 4.90 4.83 3.72 2.89

B-6 579 2.16 1.15 1.35

PTFE B-3 573 2.80 1.72 1.71
2] B-9 7.62 1.03 0.94 1.1
o & B*lQ 7.27 3.94 2.71 2.40
25 B-18 9.26 4.39 3.09 2.39
) B-20 9.01 2.22 2.95 1.92
B-13 7.35 1.17 1.18 1.33

Mean 7.11 2.59 2.03 1.82

S.D. 1.56 1.53 1.12 0.64

A3 Mean 743 2.96 2.61 2.08
S.D. 1.24 1.23 1.02 0.55
£4k 1.15 1.36% 3.13** 2.47%%

*p< 05, **p< 01
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Ziolm FUKURAMI(Fullness and softness) =

w3 R

Smoothness

| .

b

-0.18
0.37
-0.21
0.14
0.16
0.27
0.14
-0.07
-(0.89%*
-0.47*
0.29
0.20
0.79
0.44
0.34

-0.17

0.22
-0.03
0.33
0.38
0.38
0.22
-0.13
-(),.88**
-0.29
0.43
0.45
0.08
0.64**
0.54*

-0.23
0.37
-0.32
0.04
0.05
0,27
0.14
0.01
-0.90**
-0.61**
-0.01
0.08
0.06
0.16
.18

-0.20
-0, 79**
0.82%*
0.92%*
0.79"*
0.88%*
0.32
-0.60
-0.17
0.40
0.01
0.39
0.38
0.69**
- 32 .

-0.31

-0.34
0.48
0.70%*
0.54*
0.07
0.02

-0.36
0.38
0.38
0.68%*
0.12
0.75%*

-0.11
0.08
0.39
0.43%
0.42
0.19
0.11

-0.18

-0.37
0.19
0.76™*
0.88**

-0.04
0.75%*
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IRED SAO84% 45%

2R ACRT HS AR seAel & Aol 88|, 31(1). pp. 77-84.
. Y - 12} Shishioo, R. (1987). Recent developments in brea-
TF 22 9]0 AB|A=9] mE = 4 ’ '
= “T ALt AhEe] mesd wiskes A thable high functional fabrics. Nonwovens World,
o] oekst 7so] HukE AAY AlFES N 2(1), pp. 890-894.
okt A SRR E 2EFH Bkl xy) 13) Painter, C. J. (1996). Waterproof, breathable fabric
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