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Abstract

An investigation made of the easing contraction ratio according to sewing conditions
(eased seam angle; 0° 20° 30° 45" 60° 70* 90, stitch density; 38 stitches/3 cm(N1.0), 26 stitches/
3 em(N1.5), 19 stitches/3 cm(N2.0), 14 stitches/3 cm(N2.5), 12 stitches/3 cm(N3.0), thread; sp 60
$/2) by lockstitch industrial sewing machine with shirring foot. The results obstained were
as follows:

1. The lower the stitch density, the higher the easing contraction ratio.

2. The easing contraction ratio at 0° and 90° were lower than bias angles (207, 30°, 45%, 607,
70°).

3. As the results of visual test, the maximum easing conditions were F1 -0°-20°-30°-45°~-12
stitches/3 em(N3.0), 60°-70°-90°-14 stitches/3 cm(N2.5), F2 -0°-20°-30"-60°-70°- 90°-19 stitches/
3em(N2.0), 45° -14 stitches/3 cm(N2.5), and F3 -0°-20°-30°-45"-60°-70°-90°-19 stitches/3 cm
(N2.0).

4. Approximately easing contraction ratio was obtained as 2.0% (N1.0)~10.2% (N3.0) in F1,
6.79% (N1.0)~15.7% (N2.0) in F2, and 5.2% (N1.0)~12.1% (N2.0) in F3, according to different
angles on the sleeve cap curve line.

5. As a resuts of 5PSS PC* statistics analysis, it confirmed the relations which were
observed between easing contration ratio and stitch density, and easing contraction ratio was
correlated with bending properties.
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Table 1. Sewing Condition

sewing machine; DB2—B736 (brother)

speed; 3450 r.p.m.

stitch, seam; L 12, 6.01.01/301

stitch density; 38 stitches/3 cm (N1.0*)
26 stitches/3 cm (N1.5*)
19 stitches/3 cm (N2.0*)
14 stitches/3 cm (N2.5*)
12 stitches/3 cm (N3.0*)

pressure foot; shirring foot

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. 1. Some parts of the sloppers of bodices and a
sleeve.
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Table 2. Angle selection

back | 24° 337 49" 90
front | 21° 28 46" 90"

Selected angles 0 20° 300 45°
for easing fest 60"  70°  90°

On the sleeve cap
curve line
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Table 4. Flexible rigidity(FR), bending rigidity(B) and
bending hysterysis(HB) as a function of angle
of bias

Angle bias

0" | 200 | 30" | 45" | 60" | 70" | 90

40.08(40.08(39.80/36.5034.73|30.63 | 30.58
1.08| 0.81 0.74) 0.50| 0.53
0.68 0.65 0.48
32.5 24 .43
0.39 0.24
0.24 0.20
34.15 28.78
0.48; 0.33
0.41 0.33

Fabric

FR
F1| B
HB

0.80
0.68
31.03
0.34
0.22
31.38
0.37
0.40

0.51

0.78
32.38
0.43
0.28
34.85
0.52
0.59

0.55 0.48
24.98

0.25

FR
F2| B
HB
FR
F3| B

28.25
0.27
0.20

25.78
0.35
0.25

30.63
0.39
0.44

0.21

29.35
0.37
0.39

29.23
0.31
0.35

HB
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Table 3. Properties of fabrics
F Properties
Fabric Material Weave | Thickness Welght Yam Number(NeC's) Density
(mm) (g/m® )
Wp Wi Ends/em | Picks/cm
F1 Cotton 100% Plain 0.150 129.54 45,4 45,9 57.1 29.5
F2 Cotton-polyester| Plain 0.126 109.79 50.5 48.1 54.3 28.3
35/65
F3 Cottogg%lsyester Plain 0.127 103.43 46.5 47.6 44.9 29.5
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Fig. 3. Sample for the easing test
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Table 5. Easing contration ratio (%)

Angle of bias
Stitch
Fabric| density| 0° | 20° | 30" | 45° | 60" | 70" | 90°
Ni.o| 4.2| 2.3| 3.4 1.1| 1.1| 0.7| 0.6

N1.5| 4.3| 3.8| 3.7| 5.2| 4.8, 2.2] 2.1

Fl |N2.0| 45| 7.0| 59| 5.8| 5.0| 3.4 2.3
N25| 45| 7.0 9.3 8.8| 8.9 6.5] 4.3
N3.0 | 4.8 8.7/11.9/10.9|12.0| 9.6| 8.3
N1.0| 7.5( 7.3| 7.6| 7.5| 6.9| 6.3] 2.3
Ni.5| 9.0| 9.4| 9.6| 8.8{11.3| 8.6| 3.2
F2 | N2.0 |11.7(14.8|17.3|17.3|13.4|11.5 111
N2.5(16.6(19.2/22.120.1|21.0|21.9|15.2
N3.0)18.3/24.8/28.9/27.9]28.9/31.6131.3
N1.0j 61| 6.2| 6.2| 4.9| 4.5| 4.4| 1.8
N1.5| 8.4[11.5|13.3| 5.8(10.2|10.0| 3.3
F3 | N2.0| 8.4/12.8|13.6|12.8|11.9|12.1| 6.6
N2.5111.3/12.8|19.6|16.8|18.6|12.6 | 11.5
N3.0 (12.7120.9)26.0,23.0]22.7|20.6]20.4

N1.0; 38 stitches/3 cm N1.5; 26 stitches/3 cmm
N2.0; 19 stitches/3em  N2.5; 14 stitches/3 cm
N3.0 ; 12 stitches/3 cm
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easing contraction({%)

2. AlRojl 2 ZtEY @08 EN

1) 237 23

Algd 28] e 2 a8 Ee] FET5 YAFH
2 yahsa glovt, gl 20§ e o] fv= o
Slof] whg 208 Aoz HE A Fe] T2 WY
7R AEYAR B3 217 AP AR BAE
EiAad

= 100%9] F1& 0°5} 90°7} 4.5%9] S.13& A
I Hpolols ZhEFo] 8~11%¢ 2a®L A+ N
2.5(14 stitches/3 cm) 2} N3.0(12 stitches/3 cm) -4



46

0
N2.0
(19 stitches/3 cm)
11.7%

20°
N2.0
(19 stitches/3 cm)
14.8%

30°
N2.0
(19 stitches/3 cm)
17.3%

45°
N2.5
(26 stitches/3 cm)
20.1%

60"
N2.0
(19 stitches/3 cm)
13.4%

BEIREEES

S a7le] JlH A} kA elitel .

] - ZejolladZ E4q] F29} FiolAjel\zbew o
2% ZA-L N2.0(19stitches/3cm) o] H-g=o]glx
2 a7lo] & 45" N2.5(14 stitches/3 cm) ol A% 2.2
YozAe T3 Avs Aoz velych 4=y ¢
a7 £35 AREd, F2 00 707 9074 11%3
Xolx 207 - 60 4] 13~14%, 45° - 30°e)A 17~20%
8] FFolglev], F3= 0°- 9070lA 7~8% AZe|3
20° - 30" - 60° - 70°04 12~149%, 45 13~17%<]
FET HER

Fig. 5% 4= ¥3e] ofZ F2o] & 78] 9512 e}
R Aol '

2) Ao Bt

7 Ay Ade 9 3 54 0.019 FogFel
Al Al7z2re] Aelr} BAH ez QAH gl e, Al
WE LY EE 2 A7} vl felshA vehdez
A Age] ¥ WY S 27 ¥4 542 5L
Aa-g vepiigdel, o A3 Table 63 2ok

Table 6. The statistical analysis of variance by FR, B,
HB of fabrics and correlation of easing con-
traction ratio to FR, B, HB
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Fig. 5. The appearance of sample

F2 as a function of

angle of bias on the maximum easing codition

VARS F ratio corr. (EA)
FR 148.235%** —.3743***
B 270.4337** — . 4417**
HB 642.696*** —.4964***
EA 70.175%**
*e* <0001

FR; flexible rigidity
HB; bending hysterysis

B; bending rigidity
EA; easing contraction ratio
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Table 7. The statistical analysis of variance of easing
contraction of fabrics by stitch density

F ratio
VARS
F1 F2 F3
ST 57_8348*** | 159.6361*** | 79.5145"""
4+ <20.001

Table 8. The statistical analysis of variance of easing
contraction of fabrics by angle of bias

F ratio

VARS
Fl1 F2 F3

AG 248.8333*"* | 443.7546*** | 114 .5805*"*

T <0.001
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Table 9. The mean of easing contraction ratio by stitch
density about the angles of bias(20°, 30°, 45,
90°, 457, 307, 20°) of sleeve

Stitch

engity | N1.0 | N1.5 | N2.0 | N2.5 | N3.0
Fabric

F1 2.0% | 4.8% 5.7% | 7.8% |10.2%

F2 6.7% | 8.4% | 15.7% | 19.7% | 27.8%

F3 5.2% | 9.5% | 12.1% | 15.7% | 22.9%
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