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Abstract

This experiment was designed to analyze the factors, which are very common in practical sewing,
affecting on scwing shrinkage by using orthogonal array (L) table. The results were analyzed by
using the computer program, PDP 11/10.

The results showed that sewing shrinkage was increased up to 3 times of laundrying but no
further changes could be found.

Sewing shrinkage was affected much by the number of stitching and yarn tension and the rate
increased with proportion to the number of stitching in unit length and yarn tension.

When cotton yarn was used in P/C fabrics, the shrinkage was much smaller, but this results
did not agree with other articles reported.

Sewing by using #11 ncedle and 1000~1500r.p.m. seemed to lower the shrinkage rate.
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Table 1. Characteristics of fabric and yarns

count density | thickness breaking elastic recovery* shrinkage | twist
1 - [2)
(l/m) (mm) strength elonagtion recovery, strength (%) (T/lOcm)
P/C fabric wp 30s |141 ends 33.55kg| 20.87%| 94.11% 10. 25kg 142.8
(65%/35%) wi | 30s | 7opicks 022 |18.36ke| 18.56%| 92.77%| 5.01kg] % | 145.6
Cotton yarn 60s/3 — — 840.2g{ 7.56%| 60.97%| 414.4g 1.9 92. 43
P/C yarn 60s/3 — — 843.9g| 18.64%! 80.34%| 203.5¢ 0.29 85.78
Polyster yarn 60s/3 - — 983.8g| 22.46%| 85.75%| 209.0g 0.4 87.90
* at 5% elongation
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Table 2. Factor and level of experiment condition

Factor mark li‘ifl 1level | 2level| 3 level
Stitching no.| A 3 115.70/in| 8.54/in| 6.33/in
Yarn tension| B 3 40g 60g 80g
Sewing yarn| C 3 cotton | T/C |polyester
Needle D 3 #9 #11 #14
Sewing r.p.m.| F 3 500 1300 1800

3. MM

HAR @z 2H Ee BEFHSR 10em, 2ol
= @EHELZ 60eme] 2719 REE wHEZ Ao
FHEd dhdel B¢ Fr BRES G By 3
AR SE RENA BRI 3 33, AL B om
59 5emd & BAE T 50emE ROl 2 B

o W [ERE %A= TEM CenteriH(H) Aol
o

2 K.S.##go] kBt 735w WimEe e
s A— fRegall A Bl sk o

= EME 9 BRG] WES Autograph LM.
100 (Shimadzu t#: H)-S At B4 load cell
100kg, cross head speed 100mm/min,
500mm/mino. 2 3} selector: IR{MEES B0 wia}
2 =& 59 fEfFe 2 AEdSR L] A& load cell 5kg
o2 WEH

4-2. Seam puckering F&

Seam puckering® FIEI}E He AR Qo
o 2 AALT.C.Cell k& puckering gradef@4&
S &ok MEE BiEEY PiEd KT Jidie] we)
FiAE = gk, —Hpe 2 gel FHEE AL puck-
ering grades] &3 Kb HEI Y o] AL FlEHE
F#ol @l HAHEZE puckerings] A B A
S BEESd R HEWME FEIE F wBs
BlA 49 e BidA $EEEA seam puckeringS
BER . = RS FMY Zold B Big =
= BB 24 A FE Aol WELEA

sk 2e kel el A HER.
e () =L x 100

Lo : A (BABIRTS) )9 o]
L: RS =& K] BEREY 49

chart speed




Vol. 2, No. 2(1978)
4-3. HREA(ETIY WE

4-3-1 w4 (stitching number)

wee wAe 2 @WEAE Ls, 3, 4532 #Y
dto] FEHY ot F—F JWEI BAAE HBk
w1, 149 EEHst Binstd H4E £ Bins
£ EHE S 2olxz glon o) % Figde FRIAT.

4-3-2 $&4H9EJI(yarn tension)

RemaE Y HiEe fEbt(thread take up lever) o}l
o] 4 2 roller®X; tension meter (Kanai Kookifll : H) =
A BE WEsSd 2 FEfEzA FRstieh

HE o] BMEE WESw Hikd YA i
B, fhte) A%l oA mEEs #Ee ade HH
+ dgket EHES MRS BE el dlol WE
frEe] H HHENIE Wl Tt

4-3-3 A 279 EEH (Sewing r.p.m.)

TR BEHA S 5= A= PR S
BT 1,2,302 #Edd s tacho meter2 A
o EEHE BEdd

4-4. LEERE

VEEAM > KS K 06009 W F@iEt WAL

et S A RA T
4-4-1 v HE %

5042°C, 0.5%9) 7F5-ul5F (el el 9} 2 EA) gy
FEAFE AE AL 1112 3D i 1508
2 3d fig AAstz 2055 A % A% BEY
TRA AT B IRNA 2447 AzA g

4-4-2 BREER N KT &

U g A8 EfFe R BREEE(RE Kt
By A [EEEK 450rp.m o7 BESGE §THE oA
o A 244 2F #zpEA Z =t

[. B8R & E8

pi

Lo (3 AR FIZEA A 150l s (A), 2400 f&fh
#®JI(B), 3,4700) AxBe] ZILfFA, 55lel  KEH B
(©), 65Ul £he) 271(D), 8, 1170e) BxCe) ZLIEM
9,127ell BxDS| ZH(EH, 7,1070e] 24 8& AL
dhel BEMEE S HHT FERE Table 33t et

ol Ee e Y R pEe mE BEE
A el7] 5% computer (P.D.P 11/10)2 pEFE3} o
SEANE B, Bk S BFS 25 4 BT
7 AR ol BE PES AT sty AR
A viebd el Table 4¢] .

(211)

Table 401 4] & 4 9l& ulsbzo] PREERTS HfEZE
de ABsY EEKE: RAT S BT BES
Wz glo BEBSAE WTERED KT AL A,
B,C 39 H¥7 BREED KT AL AB2AY
AT/ gEe Xz gled AxBY #AE{EH 9
$& 2o Fz Qlvh

= BAEEY BTad 485 A B/ FRic BE
7t 7t ae Ax R o 285 @A B
Binste HEs ez 9leth

LlES SRS 24, F%8}7] Adtd £ KERMY
fEfaae] BLE Table 5o vepllx ojzlez 3
et Ze BE ¢ 5 i

1) $eBel K3 HEze #db

& EERAAE Bl Bl ke od EiFx mMmstA
SE RiEolmz BEFS ffade] Bol deid #R
T vtz Ag oA Hfhel A A B
®al wd oz FhSE BHED AL Ay =
g (buckling) 2 FEEH O] Qo ¥rle Aoz
EBRBER T o & = #E kg + g+ Ao
ct.
E RIS whelgo]l Kk MERLEW: B ME
#He AT AL BB g .

Fig. 1ol FfaZie R 1Hd4 8A3 HA =
2,307t A] frERs] WY 2 LbkdAdE A9 84
7t 9 Aoz vehvdz flon BEREAD KT A
o] H3FEEE K AXcoh HESN & BLE o
2 gk ol A R A B WK P KT

sob e ; ML. . .
o;S.L. ®
Q 40}- »
= [
g
= 301 L) (o]
e o)
S
uy D
) o 0
&
Ior-
- L 1 L A
0 1 2 3 4 5

number of laundrying
M.L.: machine
S.L.: manual
Fig. 1. Relation between sewing shrinkage and num-
ber of laundrying



(212) BEKERER

Table 3. The results of sewing shrinkage related to the number of laundrying

Laundry No. I 0 ‘ 1 2 3 4 5
Ne T Methodisr ML [sLo [ ML|SL | ML|SL | ML|SL | ML|SL | ML
1 1.95 2.05 2.37] 2.65 2.25 2.60| 2.50 2.95 2.60 3.20 2.20] 3.20
2 2.70| 2.65 3.05 2.60{ 2.75| 2.65 3.10 3.15 2.90] 3.00 2.80 3.20
3 2.85 300 3.50 3.05 3.15 3.20] 3.10| 3.60| 3.05 3.50| 3.20 3.40
4 2.55 2.58 3.40| 4.10| 3.35| 4.10| 3.30| 4.55 3.40 4.60 3.35 4.30
5 3.75| 3.75 4.50| 4.63 4.70| 4.60 5.05 515 4.60 5.18 4.20 5.00
6 411 414 483 470 4.95 4.70] 4.95 520 510 515 4.80 5.00
7 2.83 2.76] 3.48 4.25| 3.85 4.60| 4.00 5.00 4.15 4.90| 3.65 4.70
8 415 415 4.43 4.30 478 4.80 4.45 525 4.68 4.90] 4.55 4.55
9 4.90| 285 4.98 5.600 530 5.65 540 6.20 540 6.25 535 580
10 1.00| 1.10| 1.40| 1.98 1.30 2.30 1.55 2.45| 1.25| 2.50| 1.10 2.40
11 2.10| 2.20| 2.45| 2.50 2.30 2.65 2.50 2.80 2.45 2.90 2.10 2.65
12 1.33 1.03 1.80] 1.30] 1.85 1.30] 1.70] 1.85 1.70 1.80| 1.55 1.80
13 2.15| 2,10, 2.95 3.200 3.10| 3.55| 3.25| 3.80 3.05 4.00| 3.10] 4. 10
14 2.85| 2.55 3.45 3.15 3.58 3.30| 3.80 3.75| 3.65 3.80| 3.60 3.65
15 175 2,00 245 2.90 240 3.00 2.70, 3.30| 2.85 3.40| 2.70| 3.20
16 1.60| 1.63 2.10] 2.05 2.05 2.50 210 3.20 2.15 3.00 1.90| 3.10
17 3.50 3.53 4.00] 4.00 4.23 4.50 4.20] 4.10| 4.05 4.28| 4.05 4.00
18 2.65 290 3.20 3.50 3.50] 3.72 3.35 3.70 3.50 4.03 3.55 3.95
19 1.10| 1.10] 1.55 185 1.70 2.10 1.85 2.60| 1.50| 2.73 1.45 2.50
20 110 1.23 170 210 1.80{ 2.00 1.95 2.50] 1.90 2.40| 1.60 2.30
21 1.30] 130 1.65 1.60] 1.40 205 1.80 1.70 1.90| 1.78] 1.50] 1.80
22 3.78| 3.70 4.05| 4.90] 4.25| 5.100 4.20{ 5.50 3.90| 5.53 4.00] 5.40
23 2.73 2.80 3.35 3.83 3.60| 3.90 3.75 4.25 4.00 4.48 3.65 4.25
24 3.05 3.15 3.60| 3.80 3.95 4.45 4.05| 4.70, 4.08 4.05 4.00] 4.40
25 0.08| 1.00| 1.20 1.43 1.30| 1.30| 1.15 1.55 1.35 1.60| 0.95 1.60
2 2.80l 2.56 3.72| 3.90 3.90 4.05| 4.25 3.80 3.70 4.30] 3.80 4.10
27 0.28 0.27 0.90 0.78) 1.08 0.80, 0.90, 0.95 0.90 0.90| 0.60] 1.00
average | 244 245 297 314 3.05 3.3 3.14 3.61) 3.0 3.64) 2.94 3.53
Table 4. Significant factors and its contribution rate (%)
Laundry No. ] 0 l 1 l 2 l 3 f 4 ‘ 5
Facior—Aethod st [ ML | st [ ML |sL [ ML | 8@ | ML | sl | ML
A | 30. 15%] 29. 28%4] 23 29% 23 36%4| 18 72%+] 22. 6%+ 25.03%4 25.90%] 22. 1074 22. 204 21, 27
B | 21.03%+| 27, 31%%| 33 52%4| 34 27%%| 33. 35%4| 20.83%| 32.26%4| 33.72%4| 32.06*4| 33. 05%* 34.70%*
c ] 8.57% | 956*| — | o11*| — |10.44x| — | 9.48*| — | s.81*| —
D a0t | - - - - - _ - ~ - -
AxB | 1416%| — |12.35%|10.05% | 1s.67¢ | — |18.32¢ ) 1L36*| — - -

*: 95% significant **: 999% significant
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Table 5. Change of sewing shrinkage related to each level.
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| Factor A B c D F
Level ™
Laundry \ 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
no.
0 S.L. 3.31 2.100 1.90! 1.71 2.97] 2.60] 1.99 2. 85I 2.47| 2.19] 2.22] 2.91j 2.66] 2.30 2.35
ML. | 3.33 2.12] 1.90] 1.74] 2.97| 2.60| 2.00| 2.82 2.52{ 2.21| 2.23| 2.90| 2.67] 2.26] 2.41
1 S.L.| 3.84 2.64] 2.41] 2.16] 3.62 3.12| 2.50f 3.41| 3.00{ 2.83 2.73] 3.33 3.14] 2.88 2.83
M.L.| 3.99 2.73] 2.69] 2.18 3.91] 3.31} 2.93] 3.45 3.03 3.17] 2.77| 3.46] 3.41) 2.95 3.05
2 S.L.| 3.90 2.70] 2.55| 2.06| 3.76/ 3.33 2.57| 3.52 3.06] 2.94] 2.79] 3.42] 3.17| 3.0} 2.97
M.L.| 4.10, 2.98 2.86] 2.32 4.08 3.55 3.13j 3.61] 3.21] 3.25 3.08 3.61 3.58 3.12| 3.24
3 S.L.| 3.98 279 2.66] 2.23] 3.89 3.31] 2.66| 3.67( 3.11] 3.06] 2.92| 3.46| 3.39 3.08 2.97
M.L.| 4.56] 3.22| 3.06| 2.62 4.47/ 3.75| 3.51] 3.86( 3.47| 3.54 3.37] 3.92| 3.84 3.43] 3.56
4 S.L.| 3.99 2.74 2.58 2.14| 3.85 3.32 2.59| 3.55 3.16| 3.09 2.83 3.38 3.28 3.04] 2.98
M.L.| 4.520 3.30] 3.09{ 2.65 4.47| 3.80] 3.56| 3.92 3.43 3.68) 3.26, 3.97] 3.95 3.47 3.49
5 S.L.| 379 2.63 2.39] 1.94 3.71] 3.16] 2.41| 3.37 3.03] 2.89 2.64 3. 28{ 3.08 2.85] 2.88
M.L.| 4.35 3.21) 3.04/ 2.58 4.37| 3.64| 3.48/ 3.74] 3.37 3.53 3.28 3. 78‘ 3.81] 3.39 3.39
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Fig. 2. Change of sewing shrinkage
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