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A Study on the Prediction of Clothing Formability of
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< Abstract>

This study, by explaining the relationship between mechanical properties and clothing formability, aims to
propose functional data for tailoring performance of fabrics of good tailorability. The KESFB system was
used to measure factors of mechanical properties and also the technique of stepwise-block-regression method
was applied to investigate relationship between functional properties and mechanical properties of men’s
shirts. As results of visual inspection of men’s shirts, it showed that good fabrics had higher value in the LT,
bending properties, shear properties and RC than poor fabrics in Total Appearance Value(TAV). And finally,
A formula was obtained for calculating the VIA of men’s shirts from functional properties which were
calculated from the mechanical properties.
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<Fig. 1> Diagram of visual inspection of casual shirts appearance
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<Table 1> Structural characteristics of the used fabrics for the prediction tailorability of men’s shirts

No. Fiber & Yamn count(Ne, 'S) Fabric count Thickness Areal w;:ight Construction
Warp Weft warp x weft(yarnsfin) (mm) (g/m°) (weaves)

1 C30/2 C20 65x56 0.256 156.8 Drill
2 P/C45/2 C20 96x54 0.195 105.9 Gabardine
3 C30/2 C40 48x41 0.441 1459 1/3Twill
4 C20/2 + A36/2 C/IN/W 12 44x32 0.875 2864 Grosgrain
5 R/W 20 R/P7fancy 45x36 0.359 179.0 Drill
6 | N/C20+ (R40+C40) | N/C 20 + (R40+C40) 56x52 0.390 1344 Drill
7 C/R30 R36+C20 80x54 0.267 1198 Oxford
8 P71 P/N58/2 76x55 0.191 1119 Plain
9 (C30/24C14) C3072 +C14 72x48 0.590 150 Gabardine
10 C40 C40 104x75 0.192 98.8 Cavalry twill
11 C30 C20 77x65 0.379 164.7 Oxford
12 C202 C/IA7 52x52 0.727 226.7 Cavalry twill
13 C40 R3072 100x86 0211 105.1 Plain
14 P/C16 C30/2 60x58 0.518 2138 1/3Twill
15 C30 R/C20+0OE7 76x64 0.284 145.1 Gabardine
16 C20 C20 60x52 0.298 127.8 Plain

C: Cotton, P: Polyester, A : Acrylic, N : Nylon, W : Wool, R : Rayon, OE : Open-End spun yarn

o) W AHEE 249 FZH B4 (Table 1)3
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Soft =[(-LT+logWT-logB-log G-LC+HogWC)/6]
Drape =[(-log 3 tog 2 [2HBW Jog S+2HGS v
pe =[(-log JB/W og 1/ B/W -log W 3]

Smooth =[{(-MIU-logMMD-logSMD)/3]
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<Table 2> Inspection points and grading system for the visual inspection of shirts appearance.
When TAV Grading
All items are good 5 Excellent
Two of three items are good and the other is average 4 Good
One of three items is good and the others are average/or all items are average 3 Average
Two of three items are average and the others is poot/or 2 Fair
one of three items is average and the others are poor
All items are poor 1 Poor

Inspection items ;

Item 1. Seam puckering ; shoulder, center back, back side, back arm and chest dart
Item 2. Well formed appearance ; front part, upper collar, front shoulder and back side part
Item 3. Stiffness of shirts coming from fabric ; head of outer sleeve, lapel, front part and sweep
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<Table 3> Analysis of variance for visual inspection of shirt appearance

Factor Sum of squire Degree of freedom Mean of squire F

Sample 214.976 15 14.331 59.708+**
Panel 68.325 29 2.356 9.816%*
Error 104.408 435 0.240

Significant at 1% level
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<Fig. 2> The plot of tensile properties for good fabrics
versus poor fabrics.
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<Fig. 4> The plot of bending propetties for good fabrics
versus poor fabrics.
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<Fig. 3> The plot of tensile resilience for good fabrics
versus poor fabrics.
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<Fig. 5> The plot of shear properties for good fabrics

versus poor fabrics.
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<Fig. 6> The plot of compression properties for good
fabrics versus poor fabrics.
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<Fig. 10> The plot of compression resilience(LC)
versus formability(F)
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Sl | VIA=0.8997+0.0798[(RT+RC-log2—g§—-log%
1t Jog 2“1605 151+40.3825[(-LT+log WT-logB-logG-
0 . . . . LC+ogWC)/6)+0.4001[(og’ [ gw -log® [2ZHB/W -
0 1 2 3 4 5 Ge2HGS
TAV-sen log——w——-)/3]+1.9876[(-M1 U-logMMD-
<Fig. 11> The relationship between visual inspected VIA-
sen and calculated VIA-cal for the men’s shirts logSMD)/3] 3
<Table 5> Mechanicai and Functional properties, Formability(F) and VIA value of the fabrics for men’s shirts
Blocked Good fabrics Poor fabrics
properties Mean SD Mean SD
EM 0.7590 0.1210 0.5610 0.1621
Tensil LT 0.5229 0.0006 0.5953 0.0018
enste WT 10.8643 14776 2.5333 2.5441
RT 47.2001 2.0007 499711 2.6445
Bendin B 0.0994 0.0007 0.0447 0.0001
encing 2HB 0.0849 0.0011 0.0322 0.0006
G 0.7067 0.0810 0.3600 0.0033
Shearing 2HG 1.7822 0.1231 1.0233 0.0078
2HGS 2.8267 1.5853 1.0957 0.1371
MIU 0.1266 0.0778 0.1455 0.0611
Surface MMD 0.0287 0.0003 0.0225 0.0002
SMD 7.0801 2.8435 6.1384 7.6798
LC 0.2911 0.0042 0.3430 0.0027
Compression wC 0.0653 0.0059 0.0611 0.0051
RC 51.3271 0.5741 40.4467 1.5654
Thickness & T 0.9051 0.1929 0.7354 0.0727
Weight w 18.1787 0.8758 14.5714 0.4024
SPRINGY 21.1998 0.8161 18.2909 0.6942
Funtional SOFT 0.1649 0.0023 0.1925 0.0014
Properties DRAPE 0.9731 0.0059 0.7829 0.0175
SMOOTH 0.1918 0.0080 0.2598 0.0225
Visual Inspection VIA(Sen) 3.1439 0.1691 1.8556 0.0728
of Appearance VIA(Cal) 3.1895 0.3987 1.8199 0.0169
Formability 0.0016 0.0021 0.0006 0.0084
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