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Abstract

An investigation made of fabric strength & elongation and the lock stitch seam strength &
elongation by stitch density (N1.5; 26 stitches/3 cm, N2.0; 19 stitches/3 cm, N2.5; 14 stitches/
3 cm) depending on methods of sample prepariation(angle variations of unseamed sample
and overlapping way of seamed sample). It found maximum stitch density that results of the
seam strength test was highist in each angle of bias. i

The resulis obstained were as follows:

1. As the results of fabric strength and elongation tests as a function of angle of bias,
breaking strength were that warp and weft angles(0°, 90°) were much higher than bias angles
(20°, 30°, 45°, 60°). And otherwise breaking elongation were that 45° angle of bias were
highest and were that the warp & weft way were lower.

2. As the results of the seam strength tests by the stitch density under samples of saine
angles, the maximum stitch density were those; under 0°/0°, 60°/60°: F1, F2-N2.0, F3-N1.5,
under 20°/20°, 30°/30°, 45°/45°: F1-N2.5, F2-N2.0, F3-NL1.5, under 90°/90°: F1, F2, F3-N1.5.

3. As the results of the seam strength tests by the stitch density under samples of symmetry
angles, the maximum stitch density were those; under 20°/-20°, 30°/-30°, 60°/-60°: F1, F3~N1.5,
F2-N2.0, under 45°/—45°: F1, F2-N2.0, F3-N15.
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Table 1. Properties of Fabrics

Properties
Yam
. . Yarmn Yarn
Fabric 1&&%:{ Density strength(g) | elongation(%)
Material | Weave Th(ickn)ess \(N?ig?)t N —
mm, g/m .
wp wt. 1;‘2&5 I;l‘fks wp wi wp wi
ML . : -
F1 ‘31%%‘;6“ Tp]ain 0.150 | 129.54 | 45.4 | 45.9 | 57.1 | 29.5 | 236 210 5.4 3.7
| _ S B
cotton- .
F2 polyester | plain 0.126 |109.79| 50.5 48.1 | 54.3 28.3 180 154 11.5 121
35/65
F3 ccl)tton- 1 7 03.43 6 6 4.9 29.5 45 237 10.8 10
polyester | plain | 0.12 103. 46.5 47. . . 2 . .5
35/65 . | _
Table 2. Properties of sewing thread
. . o Loop strength/cm
Yarn - | Single-thread | Single-thread
Company Material !— number breakin, Loop(itr)ength (ke)
(Ne) elongation%%) E N1.5| N2.0 | N2.5
Maraton | 3P | 6l'y/2 17.2 1.4 12.1 | 8.8 Le.s
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Table 3. Sewing Condition.

sewing machine; DB2-B736 (brother)

speed; 3450 r.p.m.

stitch, seam; L12, 1.01.01/301

stitch density; 26 stitch/3 em(N1.5%), 19stitch/3cm
(NZ.0*), 14 stitch/3 cm(N2.5%)

needle; DBx1 #11

thread; sp 60's/2

thread tention(bobbin/upper: g-f); 40/120

*stitch dial number of sewing machine
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Fig. 3. Sample for the seam strength test.
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ALgsle], AE2 KS K 05209 Grab#iel F#A4
Full Scale 100 kg, Cross Head Speed 200 mm/min
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4-2. SedAlE &£

LRAAEE EEAYHESE KS K 053000 AlAH
Grab¥yo) 84 Shimadzu Autograph type 5-500
£ AL&3led, Full Scale 100 kg, Cross Head Speed
200 mm/mine 2 33 AJEAL 76 mm= 3o 7 =
A4 AP o AH 65 ST ANE AEH IR

55

A

23

233,

. AR 3 o3
L 2tzd g BT

7ApmlEks- Z1E02 %07, 200, 307, 45°, 60°, 90° .
2] Zbx wdle] wlE A8 e] QlA7}FAIEE Table 4
9} gk, '

259 75 wsle] W QAFAES vad 2,
olA e 7 - Q4 Wkl ula] wlo]oja Zhw o]
#H2E A vEldel F1E 0790°>20>30">45">
60°8] #elm, F2LX 00>20°>90°>30°>60">459] &
olwl, F3& 0°>90">20">30">60">45¢] #ld=24],
AA g ELR 07} 2l FE A, A9

Aol el Y4 FEE W viehde,

AR AEx Aulelojadl 457} A AFHE o) F
309k 907 WA vEhda gleh F1e 45°>60">
30°>20">0°>90°8) Folx, F2e 45°>60">30°>
90°>20">0°¢] =, F32 45">30°>60">90">20">0"9]
Mgz A 7 - HAA A Rl AEQl 458 AEs}
74 ad, FEshe dde) AFE w9l

4z wislel] Wi 7 A5 Qg Hes dein
H, A4 Est g8 @4 F)S A9 d=st 0
o4 60747 SHetAE Holeirl 90l A FASS B
ole, AE 04 4574A] Frseish ehA] s
o 2 ERFE(F F)Y A= 2F 45°% )4
2 AsE st 45, M2 AsE 45d
ot st glek

Tabhle 4. The fabric strength & elongation as a function of angle of bias

Angle of bias
unseamed sample -
0" 20° 30° 45 60" 90"
F1 75.4 33.7 23.1 19.2 16.1 37.3
BS F2 60.7 33.5 24.1 18.9 19.3 32.9
F3 100.4 49.2 39.4 4.7 34.8 71.9
F1 33.7 37.9 48.3 67.6 48.8 27.1
BE F2 34.0 36.7 48.9 66.8 50.8 37.8
F3 46.8 45.1 66.8 75.6 i 61.2 50.4

BS: breaking strength(kg),

BE: breaking elongation (%)
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Table 5. The seam breaking& elongation depending on angle of bias & on stitch density

Angle of bias

seamed sample

T
N1.5
N2.0
N2.5

F1

0°/0°

20°/26°

30°/30°

24.1 %
24.4 ©

N1.5
N2.0
N2.5

38 F1

20.1 X
21.9©
1210

19.7
9.70

19.5 X
159 Q
2230

23.5 X
30.40
1930

N
18.8 X

12.5 X
13.6 X
1440

45°/45

60°/60°

90"/90°

9.4 x
12.00
12.8©@

16.6 O
2130
18.7 O

26.4 ©
176 O

——

' N1.5
N2.0
N2.5

N1.5
N2.0
N2.5

F3

F1

42.0 ©
30,00
17.6 O

35.7
B3V
34.0

1140
26.8 Q
17.6 O

46.1
41.7
433V

12.00

33.6 @
20.8 O

60.9
52.8
49.7V

1
3390

20,40
—

24.1 X
28.6 ©
10,90

20.6 O

70.1
72.4
56.1

1090
S

26.00
264 ©
1550

3120
2480

53.9
5.4 V
51.1

24.6
460

4450
34.20

3.0 ©
38.30
1950

53.20
28.80
21.20

20°/-20°
[ an & A |

oo |

3050
2430
1250

21.30
2330
13.20

3340
26.4 O
1840

30%/-30°
2040
1540

11.80
G

20.2 O
2930
14.0 O

60°/-60"
2430

22.6 O
14.70

—
25.00
2990
13.6 O

45*/-45*
14.8 X

13.9 0@
8.80

296 ©
26.0 O
9.80

46.0 ©
16.80
1280

1.6 0O
19.0 O
16.4 O
SR

3840
2280
U880

328V
31.1
27.6

50.4 V
46.1
39.0

64.9 V
63.4
48.0

N1.5
N2.0
N2.5

SE F2

47 4
385V
4.3

62.6
57.8V
51.8

71.6
60.0 V
54.3

74.5
69.0 VvV
52.6

N1.5

F3 | N2.0

375V
2.1

NZ.5J27.0

54,0 V
48.4
46.1

SR ——

nsv
59.0
53.4

856.5 V
68.3
7.1

47.1
|

|

55.4
53.5 V

59.2 VvV
60.0
42 4

326V
29.6
28.8

30.9 V
22.6
22.4

o

55.0
435V
42.4

64.2
58.5 V
50.9

78.3
2.2V
56.0

7¢.3V
67.5
54.2

61.1V
60.2

49.2

56.1
55.1V
48.4

4.9V
40.8
39.2

69.2 V
48.8
46.1

56.5 V
51.3
46.1

8.2V
61.1
68.8

SS: seam strength(kg), SE: seam elongatioq(%), N1.5: 26 stitches/3cm, N2.0: 19 stitches/3cm, N2.5: 14 -

stitches/3 cm,
elongation: V
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Table 6. The increasing ratio of seam strength & elongation by stitch density under sample of symmetry angles

) _ (unit : %)
seamed Gap of stitch density by a angle of bias )
sample 0°/0° 20°/ —20 30°/—30° 457/ — 45" 60°/—60° 90°/90°
N2.5 —+|N2.0 »|{N2.5 =|N2.0 »|N2.5 =|N2.0 »|N2.5 =|N2.0 —|N2.5 »|N2.0 N2 5 »|N2.0 -
N2.0 |N1.5 |N2.0 |N1.5 |N2.0 |N1.5 [N2.0 |N1.5 |N2.0 [N1.5 [N2.0 |N1.5
F1 23.9 -1.2 94 .4 25.5 23.4 32.5 58.0 6.5 53.7 7.5 39.0 30.1
SS | Fz | 81.0 | 8.2 | 76.5 | -8.6 | 109.3 | -31.1 | 165.3 | 13.8 | 119.9 | -16.4 | 96.4 | 12.3
F3 | 705 | 40.0 | 435 | 265 | 31.3 | 173.8 | 159 | 118.9 | 54.1 | 68.4 | 35.9 | 84.7
SS: seam breaking strength (kg)
N1.5: 26 stitches/3 cm, N2.0: 19 stitches/3 cm, N2.5: 14 stitches/3 cm
60°/-60°, 90°/90°9) WA AHSZL %A%} 2ot ¥ -
A vhepiet. 2. /
3) vlojojAe| Szt e} tEZtETte| BT 30k >> < . _/‘ _,4
Table 514 wloloia Zme] Fazwst ARA=  § ) . ) s
28] o] We BYFAES vimd v, F19 4 g gl —
[+
< N1.500A 7= o Alx & 207/20°>20°/-207, 30°/ 3 o .

30°>>30"/-30°, 45°/45°>45°/-45°, 60°/60">60"/-60".2
2A BdrEFe] SAdtw, N2.08 N2.5¢4+=
20°/20°<20°/-20°, 30°/30°<30°/-30", 45°/45°<45°/
-45°, 60°/60°<60°/-60° 22 A Ao EEHFr} L
A AT &o] 7x o AErL B F JA ebtel

F2s] 79 N2.59 Zx=+ 20°/20°>20°/-20°, 30°/
30°>>30°/-30°, 45°/45°>>45°/~45°, 60°/60°>60°/-60°
8] Eelztx Zo) SAsla, AlxE 207/20°>20°/-207,
30°/30°>>30°/-30°, 45°/45°<45°/-45°, 60°/60°<60°/
-60"2 20°3} 30°E BLAEFo| axn, 455 60"t
AztsZe] osgich N2.08] =i 20°/20°>20°/
-20°, 30°/30°<30°/-30°, 45°/45°>>45°/-45°, 60°/60°<
60°/-60"2 7= ol we} A1z ez, 4
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45°/-45°, 60°/60°<60°/-60°% V1elxieh N1.59) A=
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45°/-45°, 60°/60>607/-60°% ehjzm Alx: 207/
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60°/60°<60°/-60°2 e}kl

F39] 74% N2.598 7=+ 20°/20°<20°/-207, 30°/
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