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Table 2. Characteristics of fabric yarn

_ Yarn count Twist
Sample | Filament . Cover factor
(denier) (turns/m)

W 21 S 20 9.45

A o 18.58
Weft 40/2 S 160 9.13
Warp 30/2 S 30 11.3

B 20.88
Weft 44/2 S 160 9.58
Warp 36/2 S 30 12.38

C 22.38
Weft 48/2 S 160 10
W 48/2 S 60 14.29

D ap / 94.7
Weft 52/3 S 160 10.41
Warp 55/2 S 20 16.93

E 29.49
Weft 61/2 S 160 12.56
Warp 34/2 S 20 26.94

F 36.81
Weft 30 S 200 9.87
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Table 3. Parameters of mechanical properties
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Table 4. Pearson correlation coefficient

LT1 WT1 RT1 Gl HG2 HG5
Pearson
correlation | -0.088 135" 0.027 .180™ 0.102 .188
| coefficient
angle [ Giqnifi
significant | 195 | 9047 | 0690 | 0.008 | 0136 | 0.005
probability
N 216 216 216 216 216 216
Bl HB2 MIU1 MMD1 SMD1
Pearson
correlation | 0.033 -0.125 0.077 -.138" -.138"
| coefficient
Significant | o505 | 0067 | 0259 | 0043 | 0.043
probability
N 216 216 216 216 216

A sE 0.05 =FE(EFH)0AN FolgLCh
3

o
oA sE 001 =ERBH) UM FolFL L

MIUS) B #AMMD)SF 718tes 747 (SMD) el A= ¥4 7

AE el 2o AR g 2 SRS gaa gy

£0.2 ool £AT wel M e APHS 2 SR UehEth
W, 63 A= dota 4ad

918k EAREA 3 Duncan testE AAISHAIL 11 A3E EdE Z73%
A¥}= Table 5¢F 63 2t}

27 .__:Ix_s _'q.l_'\-' T



Table 5. Results of ANOVA according to bias directions

Sum of Mean
squares df square F-value Sig.
LT1 376 11 .034 4.241 .000
WT1 135.888 11 12.353 3.159 .001
RT1 543.164 11 49.379 .728 711
Gl 462.065 11 42.006 17.108 .000
HG2 366.453 11 33.314 21.914 .000
HG5 831.716 11 75.611 46.370 .000
Bl .019 11 .002 2.630 .004
HB2 .003 11 .000 2.728 .003
MIU1 .011 11 .001 5.496 .000
MMD1 .001 11 .000 7.545 .000
SMD1 53.636 11 4.876 15.763 .000
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Table 6. Grouping of bias directions by Duncan test

15, 45,

LT 90 105 75,120 60 135, 150 0, 30, 165
WT 0, 15, 75, 105, 165 30, 60, 90, 120 (45,135,150
RT 0, 15, 30, 45, 60, 75, 90,
105, 120, 135, 150, 165
G 0, 90 15 45 60 120 135 30, 150, 165 |75, 105
2HG |0, 15, 90, 165 45, 135 75, 105 120 60, 150 30
30, 45, 60,
2HG5 |0, 90 120, 135, 150 75 15, 165 105
0, 15, 30, 45, 60, 75,
B 90, 105, 120, 135, 150, 165
45, 75, 105,
2HB |0 15 30, 60, 90 165 120, 135, 150
MIU |75 45 60, 90, 105 30, 120 135, 150 0,15 165
15, 45, 60, 75, 105,
MMD 10 %0 30 120, 135, 150, 165
15, 30, 45, 60,
SMD |0 90 75, 105, 120,
135, 150, 165
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Table 7. ANOVA results of tensile properties of sample A, B, C, D.

Sig.

0.093

0.000

0.003

F-value

2.177

9.772

4.939

Mean
square

0.018

26.494

150.233

df

3

3

Sum of
squares
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2.2 Ad 54

-

A, B, C, D AEBY A% S4A 3 Barde dvks o
Table 83 #t}.
Table 8. ANOVA results of shear properties of sample A, B, C, D

Sum of Mean
squares df squares F-value Sig.
Gl 6.052 3 2.017 0.388 0.762
HG2 3.445 3 1.148 0.370 0.775
HG5 12.366 3 4.122 0.715 0.545
A S4olt BF AR we Aoz} fle AoR vepdon
o= Ztiol wE AdelA AR AT ZF AR AFAY A=
7FE 2=ok7] wjEolut. whebA Figure 5, 6, 79 #AAlHo] = Ay F
AN EAHQ ARES FHo A 7o 9FS Avngic

Ak A (G el A/e1Are] Aol 7B ek AZlmellA ghol 713

= YEhgta, O 5o % D, B, C A& +£°7 Yeldth

5° oA 8] At o]F (2HGS5) & tellA= AAksh Ak A 7
sYs B, C A=Y AF, A&7 9 #5& CHEel ¥ =4 dEerEt
Ak HPA] A/AAE 21e] mpzkel] gt Zol7] wiEel A #7117t #&
B¢ wakske WAool Frlkste]l o E& 2HGHY #Es ZHA He
Ze

= A7 ol% Bd A4S PHSE A Ft F4E
X

E
ot
=2
=
il
ot
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2.3. w3 54

g

A, B, C, D &9 Adt
Table 103} #t}.
Table 9. ANOVA results of bending properties of sample A, B, C, D.

A
o

Aol theh EAREA S A

rir

ohe

Sum of Mean

square df square F-value Sig.
B1 0.064 3 0.021 47.203 0.000
HB2 0.010 3 0.003 41.964 0.000

w3 SA4cdAM= Bek 2HB ESFolAM Azol wE o7t Qe

Ao 2 yepstth oo Ztkel A gzl thd HeAQl dFS Figure

we A B A 907 oA HAFe Zkal 07 o ke
ftol Aot BdF S Uetdsled A9 B4+ A B, C, D BF
A7 Wzl fIAF H71ol whE dFoR
AbrEr B3 AEe] wd AEY FAVE OBXA =22 FUlehs
Aoz yetar l=d o Al Hel H#YI7F A, B, C Al A= T
CAEe] A/ #=#717F 7HE #7] widel A 3k kAol FobA
= o % go] 7] "o
w3 °ol¥(2HB) 9 B¢ DAES Afewt A, B, Co 28 At
WEE0° el HolAE Ul 4ds yvshded HAES AMES
Sengupta 5 (1972)2] Ao m=Z" 0° ~30° 2 A $AFe 24l
Qo] o8] FTFS WA 60° ~90° 9o AeE AANY Y 24

J% P Wioha itk AR D A F9 e FRED

N
e
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Aol theh EAREA S A

rir

A, B, C, D A& #H& o
Table 103 7t}

Table 10. ANOVA results of surface properties of sample A, B, C, D.

A
o

Sum of Mean

square df square F-value Sig.
MIU1 0.012 3 0.004 47.224 0.000
MMD1 0.000 3 0.000 0.874 0.456
SMD1 1.538 3 0.513 0.801 0.495

X 5742 MIUIA T ZFol7t Sl Aoz vegton zhwgl 2
Tzo et EeAQl 9J&FS Figure 10, 11, 12014 v B9kt

9 v AsMUD Y As A" A #71F #HesS
el el A grel A dERd wbd mbE AR Hat
AXF(MMD) el A= w2 ghs WERH Sl (Figure 10, 11).

Figure 129] 7]8tet2 7271 (SMD) 9] #el 75, A> 7
2 fhe UEhloh A Eeld md AR Fho] St Al A9
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4719 BAE F DA EA T 30° o4 SMDFte] AR =&
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Abstract

The Mechanical Properties of Silk
fabrics in Various Bias directions

Kang, Younhee
Dept. Textiles, Merchandising and Fashion Design
The Graduate School

Seoul National University

This study was carried out to define changes of the mechanical
properties of silk fabrics according to various bias directions. Also,
the differences of yarn characteristics and weave structures
according to bias degrees were investigated to find the their effects

6 types of commercial silk fabrics were chosen for the
experiments. The samples were conducted with 4 plain weaves, 1
twill weave, and 1 satin weave. Plain silk fabrics had same density
with different yarn properties, and twill and satin fabrics had same
weight with one of plain fabric. Samples were cut into 12 different
bias angles between 0° and 165° with 15° gap and were
measured for tensile, shear, bending, and surface properties by
KES—FB system.

Most of results according to bias angle showed symmetrical
figures based on 90° . Shear characteristics showed the highest
agreement among the properties. All silk fabrics exhibited low
values at 45 ° and 135 ° except warp (90 ° ) and weft (0 ° )
directions so we could know that these angles are excellent for

draping. In bending properties, most of the fabrics draw a W-—
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shaped curve that had a lowest value at 45 ° to 75 ° and 135 °
to 150 ° and rose at O ° and 90 ° . The statistical results
showed that the WT, G, 2HG, MMD and SMD had a significant
effect on bias angles.

In order to investigate the effect of yarn structure, we looked
at four kinds of plain fabrics. Statistical results were significant in
WT, RT, B, 2HB and MIU. When considering the effects of the
yarn structure and angles, it had the higher tensile
linearity (LT)values when the yarn is thicker, and showed the
bigger differences when the fold—ply of warp and weft yarn is not
the same. In bending properties, the differences of the B and 2HB
value were bigger when the warp and weft were thicker and had
more twist.

The effect of weave type was the most characteristic in the
surface properties, and the differences of values according to the
weave type were the largest at 90 ° . In the case of twill weave,
the SMD values were high at 60 ° and 150 ° due to the influence
of the slope angle of the ridgeline. In shear stiffness, plain and
twill shows high value at 15 ° from the warp and weft direction

Based on these results, it is expecting to have a meaning for
providing basic data for the development of automatic apparel

production system.

Keywords: Bias directions, Silk fabric, KES—FB system, Mechanical

properties, Anisotropy
Student Number: 2015—21713
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