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Abstract

The purpose of this study was to quantify the relationship between the sense of touch and mechanical
properties of man—made leather, The first was to develop the five conversion equations which convert
mechanical properties of man—made leather into five factor scores, which express five factors of the
sense of touch(surface property, stretchiness, thickness & weight, thermal property(warmth & coolness),
and moisture property(sticky & clingy)). The second was to develop the conversion equation which
converts five factor scores into score of the sense of touch.

Five factor scores were predicted by the following mechanical properties; surface property factor by
log?HB and (log?HB)?, stretchiness factor by logEM, thickness & weight factor by logT, log2HB, logW,
thermal property factor by logT, log2HB, logSMD, and moisture property factor by logMMD, RC, RC,
(logEM)2, RT2 Subsequently, these five factor scores were converted into score of the sense of touch.
The predictive abilities of the developed equations were satisfied.

Key words: man—made leather, objective evaluation, the sense of touch, mechanical properties,
conversion equation QZ3 ¥, AW WL 7, 9FF 43, A5
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Table 1. The characteristics of man—made leathers

weight(mg/cm?)
sample no. thickness i | base base fabric
P (mm) | total | ‘re | fabric
part
1 synthetic leather 0.9 179 72 108 | polyester tricot brushed: 75d 60" 155g/vd
" viscose rayon yarn woven: 30'sx30's
2 04 187 77 11.1 63 %68 63" 163g/yd
P | cotton carded yarn woven: 10sx10's
3 08 477 | 13 | B4 1 449 63 oxford 533g/vd
4 ’
Ty synthetic leather cotton carded yarn woven: 20'sx 20's
_;% (different surface) 07 240 90 | 159 | gyx60 63" 220g/yd
0] " 05 19,1 920 | 101 polyester circular knit: 75d(sd) 60" 140g/yd
6 synthetic leather 08 17.8 8.1 9.7 nylon tricot: 40dx15d 60” 135g/yd
" polyester/cotton(65/35) carded yarn
7 08 385 | 112 | 223 circular knit: 30's 60" 330g/yd
wet type
8 synthetic leather 0.8 25.2 156 96 nylon tricot: 60" 135g/yd
(smooth type)
9 synthetic leather 0.7 22.2 86 | 136 | polyester interlock knit: 75d 60" 190g/yd
11 4 0.2 123 6.1 61 | nylon taffeta: 70dx70d 104x86 60" 86g/yd
12 4 0.4 13.3 6.4 69 | nylon tricot: 4od(sd) 57" 92g/yd
13 wet type
. cotton carded yarn woven: 20'sx 10's
synthetic leather 09 244 10.2 142 40x 42 63" 250g/yd
(suede type)
14 synthetic leather 0.4 15,0 6.4 8.6 nylon tricot: 40d(sd) 60" 120g/yd
—12— synthetic leather ig 046 00 | 156 cotton carded yarn woven: 20'sx 10's
-7 (different surface) 10 : : : 40x 42 63" 250g/yd
18 lyester/cotton(65/35) spun yarn woven:
11 ” 1 7 polyester/cotton spun yarn woven:
—Z;— 04 53 4 73 45's x45's 88x64 63" 115g/yd
polyester circular knitted cut pile: pile
20 synthetic leather 1.8 295 8.0 22 (polyester 150d(sd)), ground(polyester
150d(sd)) 60" 300g/yd
wet type . o, ,
24| synthetic leather 13 s | 60 | 108 | Cotton carded yarn woven: 20s x10
70% 60 63 290g/yd
(suede type)
25 synthetic leather 0.4 120 56 65 polyester mesh tricot: 90g/yd
26 7 0.3 85 5.6 29 | nylon tricot brushed: 75d 60" 155g/yd
wet type . o /.
. cotton carded yarn woven: 20sx20's
27 synthetic leather 1.1 475 326 15.0 60x 60 63" 220g/yd
(suede type)
28 ” 0.7 215 69 | 146 nylon tricot: 48" 150g/yd
29 artificial leather 09 187 | 56 | 131 | nylon nonwoven: 007d
(suede type)
30 ” 0.9 18.8 56 | 13.2 nylon nonwoven: 0.04d
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E 3) 5% 2420 % HNE

Properties Symbol  Description Unit TF4L29 HrtE T 293Agk
LT Linearity of none HOPck - 1Y A} ¥k 819
load —extension ool soyg-Regx oo 648
. WT  Tensile energy gf cm/c_m2 “;‘ ; N ARch—A 2R o — 622
Tensile RT  Tensile resilience % EUSA HZA T - A e 7] ope 576
EM  Extensibility, none ¢ o] 5lrl— o odgla] oF 471
strain at 500gf/cm Tri_sl":]' e} ]‘w K
of tensile load golp: | NEHCl Av—AHAo) gdet| 905
B Bending rigidity gf cm¥/cm Nzy | EoldU-EolA den 753
Bending  9HB  Hysteresis of gf cm/em g4l do—wgAgol gick| 717
bending moment gkt — =4} 884
G Shear stiffness  gf/cm degree £2913: FH 7o) gtk—F 7ol ik —.709
2HG ;—Iystereﬁs of shfear gf/cm FA 2 FA 7hgg -2 693
orce at 0.5° of Al BT Al s v _
Shearing shear angle o u'—ff}q w:\:?}z] :31:} 491
2HG5 Hysteress of shear  gf/cm S84 | WSt —wE kA gt 703
force at 5° of 297 APk —247hA) oFok —.686
shear angle £.9l5: THAAGG -4 A) gt 79
LC  Linearity of none FEEA | gRRerg-gaiz) gsg 642
compression
—thickness curve
Compression  WC  Compressional gf cm/cm? o] Fx @) B3] HASE Zawss 532,
.energy = o]ZuFe] LA o0l 3t7) 23] 1
RC Compressional % 30 U @]-‘] = n? oAl = "?' ]' ] ki ]—O:] 6
resilience A ERe 2ARNE @ 9 dojx= gagas
MIU  Coefficient of none SYUHTRE slo OEARMo T 7yt B4
friction
Surface MMD Mean deviation none
of MIU (E 4 AR 0| H6tx SMR|0| R EEHRHn=30)
SMD  Geometric mm B} ZZ2HF
roughness logEM 091 027
T Fabric thickness mm TogL T 008 0.06
Construction . : : 2 _ :
w S?ezn c weight/mt  mg/cm logWT 123 0.30
RT 46,9 9.31
. ) logB ~—0.71 0.36
o, dEEE Eo|7] Hstd 17719 gy 54 log?HB —0.81 043
A ol9loll 1770 A&t S A AFIE Hr}E o logMIU —0.85 0.17
Ak olgld WHe 7 29utth Aste] Z7te logMMD —2.08 0.23
T2l s Wl ztzte) g 294 g2 logSMD 0.18 0.21
ST olM 2} 2RFE o] FS4E wUS G 436 109
ol NPT, RERY, AN ow, Ay log2tG oL 019
- log2HG 50.80 0.15
S of 3] Al&ZAo] o Lo Wy
].3%, '|T1_°]'D:]. MEA ] 5 =", a}-lﬂ_ 7]' \:'-1—, logLC —0.26 0.14
oy, ZA A2 T dE@EE ZS 9usic) 1ogWC —0%5 037
=4, 79 57 FAHLAHFEZRE F79) o RC 535 121
S4E Lot E7e] &4 0 Azxyy logT —0.19 0.22
o) ol e FBH HrlARA Ero) Fop— logW 131 016
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logWT | —.398" | —855%| —280 | —.150 | —.170

RT 040 566 —.071 099 | —.155
logB 644%™ 361 7977 — 100 .359
log2HB 683" 208 8847 ~.191 493"
logMIU | —.234 | —099 | —204 | —012 | —.599™
logMMD | —.303 011 | —d410" | 485" — 697"
logSMD | —.048 | —.060 | —.293 54171~ 105

G 288 5347 282 011 085
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RC | -1 067 | —.284 018 | —167
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*: Correlation is significant at the 0,05 level(2—tailed).
*: Correlation is significant at the 001 level(2—tailed).
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*. Correlation is significant at the 005 level(2—tailed).

*: Correlation is significant at the 001 level(2—tailed).
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