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The Effect of Dynamic Characteristics of Knitted Fabrics on
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Abstract

The purpose of this study was to determine the effect of dynamic characteristics of knitted fabrics on the
clothing pressure of foundation. Five knitted fabrics of foundation were selected by different fiber types and
blended ratios for the study. The dynamic characteristics of foundation wears made with five different fabrics
were measured by KES-FB system method. The results of this study were as follows:

1. The tensile linearity and resilience of fl were lower than those of other samples. While the tensile
resistances of fl, f2 and f4 samples were high, the coefficients of friction of them were low. The bending
rigidity and geometric roughness of f5 were higher than the others.

2. The clothing pressure of f3 all-in-one sample was the highest, and followed by 5, f4, f2 and fl, respectively.
This result showed that the compression resilience affected on the clothing pressure greatly.

3. In terms of the clothing pressure by posture, the clothing pressure at 90° bending posture was the highest
and followed by that at standing and one-leg-up, respectively. The back part of abdomen was pressured
most at 90° bending posture.

Key words : clothing pressure, dynamic characteristics, standing posture, 90° bending posture, one-leg-up
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Table 1. Characteristics of samples
Density . . -
Thickn Weight Air Permeabili
Samples Material Structure waleXcourse/ chness 1g:1 2 v
. (mm) (g/m”) (cc/fem®/sec)
inch)
P cotton 100% purl 52x55 0.85 127.1 155.80
cotton 80%
’ i . 46.3 .1
fl spandex 20% rib 52x77 1.15 1 77.13
2 nylon 79%, 1ib 32%55 0.74 250.1 112.96
spandex 21%
polyester 80%, .
61x74 .81 . 51.1
f3 spandex 20% rib 0.8 215.8 6
nylon 62%, .
f4 knit 25%55 0.70 238.6 197.50
spandex 38% warp
nylon 58%,
s cotton 17%, intertock 37x58 0.94 205.4 117.68
spandex 25%
KS K
Test method KS K 0512 KS K 0506 0514 KS K 0570
Table 2. Weight of the experimental garments
Clothing Weight (g)
P 22.69
fl 83.89
2 102.43
f3 116.85
f4 115.80
f5 93.30
panty all-in-one

Fig. 1 Shape of the experimental garments
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Table 3. Physical characteristics of subjects

Sub Age Height Weight livpuzfr B.ust lﬁu::r V&{aist Iinp Rohrer Body
geots | oms) | (em) (cm) girth (gc“I:; girth f;:)‘ ’(“c‘:; Index* Aia“‘(f:;)e**
(cm) (cm)

A 21 160 54 80.0 80.5 76 68.0 90.5 131 1.56

B 23 162 52 81.0 83.0 72 67.0 91.5 1.22 1.55

C 21 161 51 80.0 810 73 65.5 91.0 122 1.53

D 22 160 54 79.5 80.5 73 67.0 91.0 1.31 1.56

E 21 161 53 80.0 81.0 74 68.0 90.5 126 1.55

* ;[ (Weightx1000) / Height’ ] x 100
** : Weight0.425xHeight0.725x72.46

3. &t 4, 2854, 954, ¢554, EUEAH

4 S FF 5 654 1685 EAE &

Y A7 200 A vEQA SHoR A &A3le 9854 & Table 49 e
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dtgom, 2 Bgate] A AL Table 39 b WAtk

ERA AT

4. NEgH U 5383

1) 487 54

Kawabata(1980) KES-FB Systemol] 9J3}od, <17

2) et

JPAE 4F 2470] FAE F AFINFA
A QYRS UL, ZHRAN ANE BRAD F
T4 33 wide] YAt SFA ARYE 23

3ot

Table 4. Characteristic values of basic mechanical properties

AYAAE A AA (PLe AFAE goln %

Properties Symbol Characteristics Unit
LT Linearity -
Tensile WT Tensile energy gf - cmjfem’
RT Resilience %
, B Bending rigidity gf - cm’fem
Bending 2HB Hysteresis gf - cmfem
G Shear stiffness gffcm - deg
Shearing 2HG Hysteresis at 0.125° gffem
) 2HGS5 Hysteresis at 1.250° gfjem
LC Linearity -
Compression wC Compressional energy gf - cmfem®
RC Resilience %
MIU Friction coefficient -
Surface MMD Mean deviation of MIU -
SMD Geometrical roughness micron
. . w Weight mg/em®
Weight Thickness T Thickness at 0.5gffcm’ mm
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standing 90° bending one leg up

Fig. 2 Position of subjects
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joint ‘
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gas cyhnder

coupler M@@)

vinyl tube

Fig. 3 Specifications of the measuring instruments
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Front Side Back

Fig. 4 Measurement point of the clothing pressure
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Table 5. Mechanical properties of sample obtained by KES-FB system

P fl f2 f3 f4 f5
LT-1 14.116 7.839 23919 12.624 9.074 15.456
LT-2 6.455 6.093 12.346 25.371 10.823 10.707
LT 10.285 6.966 18.132 18.997 9.948 13.081
WT-1 46.957 119.460 202.770 208.770 405.650 209.250
WT-2 154.580 180.210 378.800 206.710 285.580 312.460
WT 100.760 149.830 290.780 207.740 345.610 260.850
RT-1 58.937 134570 256.870 231.570 472.660 258.860
RT-2 183.480 181.010 432.070 256.890 351.730 385.250
RT 121.200 157.780 344.470 244.220 412.190 322.050
B-1 0.030 0.014 0.027 0.017 0.016 0.041
B-2 0.010 0.012 0.025 0.018 0.026 0.030
B 0.020 0.013 0.026 0.018 0.021 0.036
2HB-1 0.022 0.033 0.016 0.021 0.007 0.046
2HB-2 0.012 0.021 0.014 0.031 0.007 0.028
2HB 0.017 0.027 0.015 0.026 0.007 0.037
G-1 0.884 0.487 0.957 0.860 1.053 1.303
G-2 0.747 0.512 0.798 0.984 0.994 1.271
G 0.815 0.499 0.878 0.922 1.024 1.288
2HG-1 1.445 1.058 1.323 1.494 0.950 3.077
2HG-2 1.323 0.308 0.656 2.552 0.583 4.385
2HG 1.384 1.183 0.989 2.023 0.766 3.731
2HGS-1 1.312 0.935 1.202 1.283 0.849 2.897
2HGS-2 1.223 0.283 0.568 2.355 0.507 4.108
2HGS 1.246 1.036 0.799 1.853 0.655 3.571
LC 0.281 0271 0.410 0.353 0.395 0.242
wC 0.048 0.058 0.019 0.029 0.013 0.026
RC 50.000 55.172 63.157 72413 61.538 42.307
MIU-1 0.163 0.135 0.070 0.217 0.130 0.198
MIU-2 0.075 0.188 0.234 0.171 0.157 0.172
MIU 0.119 0.161 0.152 0.194 0.143 0.185
MMD-1 0.033 0.004 0.002 0.010 0.012 0.019
MMD-2 0.004 0.008 0.015 0.004 0.032 0.016
MMD 0.018 0.006 0.009 0.007 0.022 0.017
SMD-1 10.975 4.165 1.565 2.250 2.180 13.425
SMD-2 1.815 4.920 10.450 2.050 8.840 7.270
SMD 6.395 4.542 6.007 2.150 5.510 10.347
Thickness 0.859 1.152 0.744 0.817 0.700 0.944
Weight 127.100 146.300 215.800 250.100 238.600 205.400

-1 : wale direction, -2 : course direction, no tag : mean value
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Fig. 5 Mechanical properties of sample obtained by KES-FB system
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Table 6. Clothing pressure of position and materials

(gf/ocm?)

materils | o parts | 2 3 4 5 6 7 8 9

f1 A 24 44 1.0 6.7 8.4 22 33 8.0 72
c c € d e d e e d

B 44 6.8 13.8 10.5 10.8 9.3 2.7 9.0 11.6
b c a be e d e e d

C 3.1 42 1.4 6.2 59 24 1.0 71 11.3
c e d e e d e e e

mean 33 5.1 54 7.8 84 4.6 23 8.0 10.0

2 A 59 75 1.8 6.5 102 3.0 4.1 11.1 7.6
a c d d d c d c d

B 6.2 6.9 12.6 9.1 143 14.6 52 13.1 13.3
a c b c c b d c c

C 54 70 1.7 69 8.7 3.0 38 12.1 132
a c d d ~d cd c - c d

mean 58 7.1 54 15 11.0 6.8 43 12.1 11.3

3 A 57 117 6.6 125 15.1 47 118 158 14.7
a a a a a b a a a

B 6.2 102 14.6 14.6 18.1 20.3 12.6 18.3 19.7
a a a a a a a a a

C 59 10.8 5.6 123 15.3 52 8.5 17.9 219
a a a a a b a a a

mean 59 109 89 13.1 16.1 10.0 109 17.3 18.7

4 A 3.1 9.3 33 92 112 34 53 9.3 8.5
c b c c c c [ d c

B 59 8.5 12.8 10.0 12.2 13.6 6.0 10.9 14.7
a b b b d c c d b

C 39 6.0 33 9.6 9.8 34 29 104 15.7
be d c c c c d d c

mean 43 8.2 6.4 9.6 11.0 6.8 4.7 102 129

5 A 4.6 119 43 10.7 134 6.8 9.9 14.2 13.1
b a b b b a b b b

B 53 103 123 11.8 15.7 15.7 10.3 159 15.0
ab a b b b b b b b

C 4.3 9.8 42 11.0 142 6.3 6.7 14.8 17.2
b b b b b a b b b

mean 4.7 10.6 6.2 11.1 144 9.6 8.9 14.9 15.1

A : standing, B : 900 bending, C : one leg up
Duncan’s multiple range test (means with the same letter are not significantly different, a= 0.05)

- 88 -



shetold Axje] s Sxo] olselo] DXl 3% 1

lothing o (orch
NoomO
cENE

chosily chosiis} chastib) sbdomen(0  obooman(si  sbdomenib} (1) hipts) tip(b)
par
g u
2 —_—— —_— - - —_— - —— —
. M
K] r
g -
{“ o
H we
H on
& ou
2
£ 0 s
]
5
¢
enestit chastts) chestio) abdoment  cboomen(s]  abdomentb) ot mols} niolb)
oasts
90" banding
B e e e ——
2 g r
1 L-
1 b
bl
3w [ I
. an
H we
i on
2 an
H .
£ s,
s
S
s
s
«
2
chestit chestia) choutib] abdoment)  abdoments)  abdomenid) hinth nigta) hio(n)
part

Fig. 8 Clothing pressure of materials
58] oj8¢e A AAMAM JgEY, e 2 FHIAE Yo 7 AAA JEEGS} wisH e S

o] B 4RI BEF A vehton ot BYe zhzt 123gf/em’s} 157gf/a’2 A Ve
& 77z} 119gf/em’, 134gf/em’ R 142gf/em’@ck. 3, JdPolSHdME ARSI} 159f/an’E B

-89 -



12 StAgEelRlA] A 1148 135 2002

etk dggelg 8 AAdNE eEdd
g XAt A2 8gf/em’S} 14.2gf/em’2 =
A vk, dddol SdldiMe $1%917} 17.2gf /2
%7 vebteh

2) AAY ot

Table 73} Fig. 7& A4l wg o=gke el
Wtk A AAe A slesde @Rt
876gf/em’2 M} EA  JEgt.  dRde
474gf/c?, SARYE 34gf/em’T WA JElge
o, W Sde FRYE 1.2/’ 71 BA U
Egon, "o  EHY A IR
1088gf/em’= 7b ¥A UERth 9E¢e 24
od g 7FliAe Axst gdz2A Jdeged, A
A 7 wiEd e}t Jgo] SN AR}
&, H 2EEG A Jehd AL TES(1983),

Table 7. Clothing pressure of position

Z F(1969)8 APAT Az F At 4
S By Fid.

& 90° Y AMAA EQFe MEEH
2S¢ %7 U22gf/em’2 BA Jeidm, 9%
99t e 7 854gf/em’, 5.6gf/cm’E Ve
wok wEE e A K397} 1796/ om’, B9
£ 1476gf/cm’, R 1154gf/cm’2 VeSS
o, 99o] Ed9 7% HRY7L 15.04gf/em’,
Boe 134dgf/em’, FRYE 736gf/em’E J1E,
v, ¥9°] & EF IAFY7L =:A Jeigew,
I e 4, 4RY £22 A JEET 3
2 g 90° F7 AAIA 71, W, ddolEd e H
29 2% =i yehged, ok IS I A
AolA tiE o]F29 1Fez EFdHH £94H &
A Aol o 233% AFH(H5F, 1995)3e H
5919 ojEqhg &1l A%E Q4"

(gf/cm?)
position 1 2 3 4 5 6 7. 8 9 F-value
474 8.76 3.40 9.12 11.22 4.92 6.42 10.88 10.76
. o kkk
standing d b 4 a d c a ab 23.75
900 bending 5.60 8.54 14.22 11.54 14.76 17.96 7.36 13.44 15.04 25, 124w
d c a b a a cd a a
452 7.56 324 9.20 10.78 3.98 4.58 12.46 15.86
kkk
one leg up . d e d be . R b a 36.81
**%  p<0.001

Means with the same letter are not significantly different at «= 0.05 by Duncan’s multiple range test.

clothing presswa(ot/ch

Fig. 7 Clothing pressure of position
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& ARYI} 756gf/em’T wA UEhgm, 2 o
o2 Ry}t 452f/end, REYQ7} 3.24gf/cm’B
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FY 5 28egd o5 Arle v49y, a8
23 A HhH ¢35 AR ArlE uhF
A Sof G WA ok Y22 LEANE
ey e Aool e oEgte) ARE g
Yehgted A e oBete dze 90° 33
AA > gEGEE 2 2H > A AHE 4%
Fo) g LFERYTHP<0.01).

3) 794 &Y

AAd wre FA4E B JlEEde By
A A % delg &8 AN 897 =
A Jebgz, 2 gfeg dRY, AR 'L
o2 veigtoy el 90° F3 AAMelME vt
FEd9 3F971 71 A et

Hede B¢ A g 8% delg 24 A
Mol GRr}t ztzh 11.22gf/cm’, 10.78gf/cm’E
7V EA JdEist O o2 dRHe fiFe
7t A dEEth ole guE FEEHE W
g9 Aol oSt 9FE F7] wEelH, 3
247t @A Jdehd AL H Y BEe 2J0]
g5t FEE M HA Fe AoE AzEd.
g 90° T AAdAE AR 9 ESte] 7}
A BA YEgI, 2 dLo2E 929 IR
£22 e

dgel g8l A¢ AFSAM AAe FaAY
°] 7b WA vehtch

o)2 wjFo] mo} ol FHgA 9 9
Eere AME o sleRas WiEddNE AR
b Vg Ee 4EGE UER, I TseR

FE9el ARy oz YEytth Yol Eyol
Aol FopE ofEgte GRAg AR =A 4
et @599 ofEste] A vshd AL 9
o 27 WM Fd HZAF7E 2A A8 A
olgt Azten, dddo] g ARt =A Ug
d A ANE 9 bt Ee 2522 A7t
A Jehd 2o g 44dn. 53 s 0° F
Y AAdMe 7t el 2 990lEd
EF 2R84 M =4 detEt o g

29 B AAS 29N g BFA
B5 Z7hste] ol%o] QAo WAHAN ouge

B2 9% FU7] Witk

3. 2T A=Y E40| Y5ei0 D)X= HE

3ZAAE 9%-919] oESHT d3ty 549 A
BAE doted 243 IETE &Y AAAA H)
=89 A AGEAY F AGszHAL
(2HG)9] course} &3} 0.05 fojFElA F4TE
Hehidet ole d&UEE &8 o ey 9%
A8 2H/o] #5539 AEY] B I¥E & A
52 AREnh £ dFGE £ AAAA 9
Holgd IFHAY YR FYPIN2HIAX
(2HB)9] waleX}3s 005 fYFZdA HFAAL
Yehid, dPoisd fAFAY oEUde 39
2 E|A 29 wale}3FH} coursedtdFol 0.05 /9
FEAA ZREE Ui FFHA 28] F
% olgo 2 W¥EEH dFgE)E £ AAA
o] ¥ HEL walelgoz WHYo]l e
o, dQolEd RAFEAAXNE course’Fo 2 WH
o] §& ¢ & Utk FFTE - MM 4
Holgd RF-EY gu5¢e JFEL F HE¥A
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gedM BAEE e, wEdy ¢E
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Table 8. Correlation coefficient between mechanical properties and clothing pressure

I;f; pats | LT-1 | LT2 | LT | WI-1 | Wr2 | WT | RT1 | RT2 | RT | B1 | B2 B
1 | -667 | -643 | -865 | .187 | -276 | -016 | .176 | -236 | -O11 | -932* | -.891 673
2 218 | 204 | 278 | -428 | 064 | -252 | -380 | .141 | -167 | -189 | -.033 981
wand | 3 | 277 | 656 | 283 | 725 | 096 | 457 | 673 | 109 | 483 | -364 | 091 584
g | 730 | 749 | 998 | 998* | 603 | 810 | 981 | 733 | 844 | .786 | 999* | .683
7 338 | 969 | 918 | 916 | 173 | 454 | 784 | 343 | 507 | 418 | 8% | 573
8 362 | -434 | -081 | -326 | 227 | -107 | -290 | 028 | -169 | .40 | 249 | 427
9 | -319 | -055 [ -236 | 358 | -235 | 126 | 310 | -295 | 043 | 177 | 095 | .284
1 | -298 | 484 | .155| .588 | -077 | 371 | 555 | .134 | 420 | -563 | -.167 133
2 | -682 | -544 | -804 | 552 | -170 | 296 | .534 | -.114 | 285 | -906* | -922% | .343
o | 3 | 91| -0 | 539 024 | 826 | 424 | 058 | 723 | 41| 824 | 586 | 528
vend | 4 653 | -362 | 150 | 991% | ogo% | -205 | -s65 | 360 | -170 | 341 | 074 | 339
‘ 6 | 600 | -324 | 144 | 395 | 921%| 768 | .49 | 937¢| 795 | .021 | -130 | .157
A 227 | -948 | -554 | -551 | 390 | .02 | -321 | 223 | 043 | .143 | -500 444
8 onl| 57| 413 -673 | -544 | 763 | -726 | 585 | -762 | 491 | 630 | 533
9 042 | -501 | -325 | -060 | 058 | -011 | -050 | -115 | -091 | 395 | 037 | .43
1 | -974% | -314 | -824 | .113 | -792 | -344 | 034 | -776 | -381 | -711 | -678 428
one | 5 300 | -001 | 22 m7 | 27| soor| 776 | 832 | 922¢| -256 | -217 539
leg up| 8 | -006 | 903*| 630 | -005 | -351 | -191 | -071 | -291 | -196 | 436 | 753 | 550
9 684 | 024 | 441 | -665 | 263 | -326 | -622 | .100 | -341 | .894* | .989* | 744
* : p<0.05 ** : p<0.01
-1 : wale direction, -2 : course direction, no tag : mean value

Table 9. Correlation coefficient between mechanical properties and clothing pressure

Tj:l parts | 2HB-1 |2HB2 | 2HB | G-1 | G2 | G |2HG-1|2HG2| 2HG | LC | WC | RC
1 658 | 558 | 913 | -936 | -543 | -798 | -587 | -176 | .196 | -996 | 956 | -447
2 63| 75| 768 | 618 234 | 678 | -698 | 764 | 852 | -487 | 441 367
v | 3| 538 | 23| 302 | 677 | 656 | 283 | 725 | 096 | 457 | 673 | 109 | 483
: 4 418 | 448 | 678 730 | 749 | 598 | 498 | 603 | 810 | 981 .733| 844
e 53| 578 | 283( 450 | s69| 618 | 616 | 173 | 454 | 784 | 343] 507
8 481 | 330 | 598 | 372 | -43¢ | -181 | -326 | 227 | -107 | -690 | 328 | -269
9 484 | 563 | 618 | 340 | -055 | -236 | 358 | -235 | 126 | 310]-295 | 243
1 350 | 943 | 673 | 948%| 984 | 955*| 411 | 466 | 071 | 955 | -768 | .739
2 543 | 768 | 981 852 | 976 | 938 | 052 | 464 | 09 | 634 |-777| 685
o | 3 a2 | -802 | 784 | 713 | 962 | 939 | 924 | 917 | 74| 558|-742| 970
g | 4| 87| 73| 30| 53| 9o7e| 750 | 915 | 996 | 913 | 315|496 | 997
X 6 558 | 581 | 543 | 343 | 424 | 44| 395 | 951 | 768 | 530 | 457 795
mg o 315 | 384 | 453| 527 | 370 -554 | -561 | 350 | 302 | -421 | 323 | 343
8 | -989% | -901¢ | 668 | 411 | 569 | 613 | -583 | 543 | -763 | -726 | -485 | -762
9 anl a0 | so2| s42 | -571 | -35 | -060 | 058 | -991% | -050 | -215 | -491
o | 1 173 | 123 | -272 | 174 | -314 | -024 | 113 | -792 | -744 | 334 | -276 | -s81
5 681 | 681 | -673| 400 701| 522 | 743 | 927%| 857 | -476 | -111 | -192
leg 8 584 | saa | o981] 706 [ 903 | 80| 905 | 951 { 806 | .s01|-669 | 830
up o | 997%| 872 | 884l 574 | 924 | 741 | 927 | 963 | 926 | 322|-503| 978
* : p<0.05 ** : p<0.01
-1 : wale direction, -2 : course direction, no tag : mean value
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