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Mechanical Properties and Garment Formability on Breathable Fabrics for
Sports-wear Garment

Hyun Ah Kim'
Korea Research Institute for Fashion Industry;, Daegu, Korea

Abstract : This study investigated garment formability of the 73 breathable fabrics for sports-wear garment and their fab-
ric mechanical properties were measured using KES-FB and FAST systems. Predicted garment formability from the
mechanical properties measured using KES-FB and FAST systems was compared and discussed with fabric structural
parameters. In addition, virtual 3D simulation silhouette by I-designer CAD system wear appearance by simulation using
3D CAD system. And compared with FAST finger chart by mechanical properties of FAST system. The correlation coef-
ficients of extensibility and shear modulus between KES-FB and FAST systems were high, however, bending rigidity and
compressibility showed relatively low correlation coefficients. The correlation coefficient of garment formability of breath-
able fabrics between KES-FB and FAST systems was 0.82. It revealed that garment formability can be predicted from
fabric mechanical properties by KES-FB and FAST systems. The garment formability of nylon breathable fabric was
higher than that of PET one, and the garment formability of laminated breathable fabric showed the highest value com-
pared to coated, dot and hot melt laminated breathable fabrics. It revealed that garment formability of breathable fabrics
for sports-wear can be predicted from fabric mechanical properties and garment formability was dependent on the mate-
rials, finishing method and fabric structural parameters.
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Table 1. Characteristics of specimens
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Specimen group Materials

No. of specimens

Specimen group Finishing methods No. of specimens

M-1 Nylon(spandex) woven fabric 24 F-1 Laminating 39

M-2 Nylon(spandex)/cotton mixed woven fabric 6 F-2 Coating 14

M-3 PET(spandex) woven fabric 13 F-3 Dot-laminating 11

M-4 Nylon high densely woven fabric 8 F-4 Hot-melt 6

M-5 Others 22 F-5 Others 3

Total 73
9 Hgo] e e wo HEWT U T FH AAYS  AEEHH BUY 4B F5H2 KESFBS FAST
nelths AL FAFA. system ARE3l] Wo ey, e} Axx R W

Niwa et al.(1998) 3001 7He] vpggh 2ol ool 7-8 o] AFEE UdER ZEliY Ao A5 84S
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H< Kyohei et al. (2015 23E 2071K¢] 8-S KES- Ja2/agEb s A g/ am B w28 Za)o|
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g o|794/ 95 KES-FBX ASH etds olgsf] F 22 7 T wom RN FEAde Folsh] g vt
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Table 2. Structural parameters and finishing method of specimens

Specimen Fabric structural parameters Specimen Fabric structural parameters
group group

M T Thickness Weigl;t Warp d.ensity Wejﬁ d?nsity M Thickness Weigk;t Warp d-ensity We?ft dt?nsity

(mm) (g/em”) (ends/inch) (picks/inch) (mm) (g/em”) (ends/inch)  (picks/inch)
1 0.125 55 290 150 38 0.759 21.64 92 67
2 0.439 248 88 130 39 0.427 22935 128 84
3 0.276 117 125 80 40 0.391 15.67 160 56
4 0.317 149 120 80 41 0.276 14.18 125 80
5 0.305 165 120 80 42 0.544 20.435 150 73
6 0.31 16.9 120 80 43 0.366 15.74 125 72
7 M-l Pl 0.327 16.465 120 80 44 0.32 15.095 125 71
8 0.344 16.1 165 65 45 F-2 0.349 20.675 120 79
9 0.305 15.02 100 75 46 0.398 19.755 110 85
10 0.19 9.695 220 120 47 M-4 0.337 16.6 150 96
T 0.178 9.475 180 130 48 0.212 10.94 135 97
12 0.413 19.16 80 56 49 0.154 10.51 133 125
13 0.305 14.18 130 80 50 0.251 13.375 140 85
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Table 2. Structural parameters and finishing method of specimens (continued)

14 0313 1445 130 80 51 M4 0.359 17.285 163 67
15 03 14.505 170 90 52 Fo2 0486 2381 132 75
16 0298 1324 155 75 53 0.359 19.445 156 90
17 0.144 8255 210 140 54 0.166 8275 140 105
18 0.12 6.01 210 130 55 0173 9.33 105 84
19 M1 0137 6455 136 144 56 0.178 9.38 103 76
20 0125 5985 205 136 57 0.193 9.335 105 82
21 0139 503 165 210 58 0.181 9.235 170 92
2 0129 515 220 170 59 F3 0413 16.35 154 57
23 012 5915 320 200 60 0.254 12.445 150 110
24 0149 7.395 208 205 61 0.327 1536 155 93

25 0.251 8.79 88 88 62 0.41 14.845 150 95
26 M= 53 240 175 s 7 0.376 15.34 130 93
27 0137 567 225 190 64 0.405 16.565 100 60
Eh 0222 1038 190 128 65 0.349 13.43 210 7
29 0198 11505 165 120 66 0.381 16.35 122 57
30 0298  13.64 151 80 67 0.281 13.095 156 125

31 0378 1687 12 88 68 Ay 14.77 87 7
32 0552 1756 152 88 69 0.386 14.49 120 76
33 0525  23.105 170 140 70 0.183 9.33 173 89
34 M3 0461 1844 155 12 71 0.186 8.875 108 78
35 0305 10455 285 220 7 F-5 0176 8.035 127 9%
36 0327 1379 180 150 7 0227 9.175 103 85
37 0442 18375 152 115
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2.2.1. KES-FB system

KES-FB 7171542 Fig. 19 YeERNITE 94542 KES-
FB 1& ARg3le] =4319.0m EM(extensibility), WT(tensile
work), RT(tensile resilience) ~Z2]3L LT(tensile linearity)%t<
4319t °ol& 32 Fig 1(@°] JERATE 95
KES-FB 12 A}&3le &A1 2™ G(shear modulus),
2HG(shear hysteresis at 0.5°), 2HG5(shear hysteresis at 5°)
e 23 o8 w2 Fig. 1(b)ell YERATE #3154
< KES-FB 25 A&-3le] 27831121 B(bending rigidity)<}
2HB(bending hysteresis)s =434 T} ©|& 32 Fig. 1(c)°ll L+
EMIAT} 4EEAJS KES-FB 38 AR5l LC(compressional
linearity), WC(compressional work), RC(compressional resilience)
ol el 54< Fig. 1dell YERAA
a8 FEY BHEARS MIUFEFEAIS), MMD(RHEAIS=H
21, SMDEHLHE)E 23351501 o|E ko] EAL Fig.
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2.2.2. FAST system

FAST systemollA AEAX= E(20)(20g/cm shsollA] &
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733 (shear modulus) Gake FA(DE Al w307
(bending rigidity, gf:em /ecm, uN-m) B FAST 2014
37 o] (bending length, mm) CE =743l 2= A1
th. 2AM W(gemye FEARS] FAS Yepit) g
EAL FAST 1914 TQRglem® §FEdHEolAe] HEF7)9}
T(100g/em’ EaFolM 2] AEF7)REe 248t ol
FAST 7171573 Fig. 2¢ Jeplict.
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Fig. 1. Characteristics of KES-FB system (Kawabata, 1980).
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Fig. 2. Characteristics of FAST system (CSIRO, 1989).

(c) Compression meter
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Fig. 3. Correlation diagram between EM(%) and E(100).
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Fig. 4. Correlation diagram between B(FAST) and B(KES).
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Fig. 5. Correlation diagram between G(FAST) and G(KES).
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Fig. 6. Correlation diagram between WC(KES-FB) and thickness
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Fig. 7. Correlation diagram between F(KES) and F(FAST).
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1. Laminating

2. Coating

3. Dot laminating

4. Hot melt laminating
5. Others

Finishing method

(a)

1.Laminating

2. Coating

3. Dot laminating
4.Hot melt laminating
5. Others

F (FAST) 10

3 ) 5 Q¥
Finishing method

(b)

Fig. 8. Formability against density and finishing method of fabrics. (a) : KES-FB, (b) : FAST
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Fig. 9. Formability according to fabric structural parameters. (a), (b) :
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Fig. 10. Wearing appearance by 3-D CAD simulation.
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Minimum Maximum Minimum Maximum
Units Units
Fusing lPiealing l Sizing Fusing lPlea(ing l Sizing
Relaxation RS-1 r T R RS-1 T T T
sivage  pep| (L0 A F ¢ LB e e opg) L0 N 2 8 F 5l
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expansion Hgo| 21 0123 45 ?N 0 1% weaf 2101 %\.\“ 5 HE A A
Pucker \ L
I Fa | T T " F1 U —
Formability 0.0 01 02 03 0.4 05 06 07 08 08 10 11 |mm?  Formability b 0.1 02 03 04 05 05 07 08 09 10 11 |mm?
[ ] | e s M A A S M M F-2 IS N M M N S W M a
Overfeed Ch ching Overfeed Check matching
moulding laying-up mouldiny laying-u|
E100-1) r + — oo 10041
Extensibility 1 2 Extensibility 2
E1002| | N 1002| § : : S
0 1 2 3 4 5 6 1 9 |% 0 2 3 4 5 6 71 8 9%
B Cutting l l Stiff B Cutti | L Stiff
Bending rigidity 3t 7 8 111 T Bending rigidity L £ 5 7 9 11 13 15 1 19 2
FEEEEEREEREREEEN MEP4EEEEREEEEN L
ing sleeve T Moulding sleeve
Laying-U inserti Laying-UR inserti
Shearrigidity G| ro = | eion, Shear figidity G| P00
10 20 30 40 50 60 70 80 90 100 110 |N/m 10 20 30 40 50 60 70 80 90 100 110 |N/m
Lean Minimum Full Minimum Lean Minimum Ful Minimum
. v . y y T T r
Thickness Tlo2 A4 o6 08 10 12 14 |mm Thickness Top o4 06 08 10 12 14 |mm
Sm Sooth
Surface thickness ST[o 02 04 06 08 10 12 mm Surface thickness ST|op 02 04 06 08 10 12 mm
Released surface g T y T Released surface T g T
thickness STR{0.0 LT 04 06 08 wHea 1.2 mm thickness STR o}; LgndZ 04 06 08 I.DH“V;.Z mm
N . T T T =T
Weight w 150 200 250 300 350 g/m? Weight w 150 200 250 300 350 g/m?

(a) Good formability (FAST)

Fig. 11. FAST finger chart of good and bad formability specimens.
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