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Abstract

The heat setting of sewing thread is known to have some puckering. In this experiment, the
P/C fabrec and polyester thread were heat setted at temperatures ranging from 70°C to 150°C at
the interval of every 20°C for the period of 1,5, 10,20 and 40 minutes resoectivly.

The results obtained are as follows:

1) In general, the pre-laundering sewing shrinkage related negatively to time but realted posi-
tively to temperature. And it showed the lowest rate at 110°C.

2) In case of slack treatment, the post-laundering sewing sewing shrinkage marked the lowest
rate at 130°C while that of stretch treatment showed the lowest rate at 90°C.

3) The rates of post-laundering sewing shrinkage were higher than those of pre-laundering
shrinkage, the difference between them reached the bottom when applied the slack treatment at
130°C and the streched treatment at 110°C.
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Fig. 1. Sample holder of intensity experiment
(Stretched condition)

Table 1. Characteristics of fabric and thread

Yarn number Density Const- | Thick-| Twist(T.P.M) | Shrinkage(%)
ness
Warp | Wept | ends/Sem | picks/5em | ruction (mm) Warp l Weft | Werp | Weft
I(’G/g%ffg’gé/j) 39s  39%s 225 115 plain | 0.17 - - 0 0
flfrlg:fier 75D/3 - -~ - 475 0.2
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Table 2. Testing Methods of Yarn and Fabric

"Testing Item

Testing Method

Yarn Number

Twist

Shrinkage

Thickness

Density

Tenacity and elongation

KS K 415:Measuring Method for Yarn Number of Yarn Form Fabrie-

KS K 418:Measuring Method for Twist )

KS K 423:Testing Method for Shrinkage of Yarn

KS K 506:Mesuring Method for Thickness of Cloth

KS K 511:Measuring Method for Density of Cloth

Autograph S-100(SIMADZU; Japan) use. Load Cell 5kg, Cross Head speed
5mm/min, Chart speed 1.7mm/min
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Table 3, Characteristics of polyester filament thread heat set

Temperature] Time Treated in slack condition Treated in stretched condition
of
of treatm- Breaking ** | Shrinkage® Breaking *
treatrgent ezlt ) | Sitength | Elongation Shrinkage | of h%at set Tlongation Shrir{x}kage
] &,
1 928 28.6 0.48 0.50 900 24.8 1.64
5 938 28.4 0.36 0.90 908 26.8 0. 80
70 10 942 31.4 0.24 0.95 926 25.0 0.64
20 950 30.6 0.20 1.00 939 26.5 0.48
40 958 31.8 0.18 1.20 945 25.6 0.52
1 938 29.4 0.20 1.70 904 26. 2 0.60
5 941 30.8 0.18 1.99 923 27.8 0.48
90 10 952 32.2 0.12 2.00 934 24.8 0.36
20 961 31.5 0.04 2.25 946 27.4 0.52
40 972 33.8 0. 00 2.50 960 23.6 0.16
1 955 35.6 0.00 5.50 921 27.8 0.44
5 954 36.6 0.00 6. 00 934 27.4 0. 40
110 10 960 39.0 0.00 6. 25 944 25.8 0.92
20 963 37.8 0.00 6.00 953 25.8 0.44
40 961 34.5 0.00 7.25 965 25.0 0.08
1 959 40.5 0.00 9.25 958 24.8 0.32
5 961 41.6 0.00 10. 00 961 27.0 0.32
130 10 964 39.2 0.00 10. 00 971 25.6 0.40
20 974 43.0 0.00 11.25 975 26.2 0.36
40 973 38.5 0. 00 11.50 983 22.0 0.20
1 975 44.8 0.00 11.25 976 27.6 0.28
5 977 45.2 0.00 12.75 987 25.8 0.20
150 10 982 40.2 0.00 13.75 996 26.0 0.28
20 991 48.0 0.00 14.00 1010 24.6 0.20
40 988 44.8 0.00 13.75 1007 22.6 0.12

*Indicate shrinkage of raw thread after head set
**Indicate shrinkage of heat set sewing thread post-laundering

Table 4, Effect of heat set on the degree of crystallinity of PET filament

Temp. of Time. of Treated in slack condition Treated in stretched condition
treatment. treatment. Degree of Degree of
° ; Density (g/cc) crystallinity Density (g/cc) crystallinity
¢o (min) ) %)

5 1.353 16.5 1. 364 24.2

70 10 1.352 15.7 1.364 24.2

20 1.359 20.7 1. 366 25.7

5 1.357 19.2 1.368 27.1

90 10 1. 358 20.0 1. 369 27.8

20 1. 364 24.2 1.370 28.7

5 1.362 22.9 1.373 30.7

110 10 2.369 27.8 1.376 32.9

20 1. 369 27.8 1.379 35.0

5 1.366 25.7 1.379 35.0

130 10 1.375 32.1 1.381 36.5

20 1.370 28.7 1.381 36.5

5 1. 368 27.1 1.381 36.5

150 10 1.376 32.9 1. 381 36.5

20 1.373 30.7 1. 386 40.0
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Table 5. Puckering grade and sewing shrinkage of sample

Temp. of | Time of Slack condition Stretched condition
treaotment. treatr_nent
0 (min) | Ps(%) | PL(%) [ PG | PLG | Ps(%) | PI%) | Ps.G | PLG
1 2.60 3.30 4 | 2 2.35 3.66 4 2
5 2. 80 3.43 3 2 2.40 3.40 3 2
70 10 2.66 3.54 3 2 2.60 3.53 4 3
20 2.75 3.42 4 3 2.80 3.66 4 3
40 2.88 3.18 3 2 2.55 3.40 4 2
1 2.38 3.02 4 3 2.80 3.33 3 2
5 2.43. 3.00 3 2 2.32 3.38 3 2
90 10 210 3.23 3 2 2.58 3.63 3 3
20 2.25 3.08 4 3 2.73 3.48 3 2
40 2.55 3.03 3 2 2.50 3.45 3 2
1 2.44 2.83 4 3 2.13 3.38 4 3
5 2.28 2.76 4 3 2.40 3.40 4 3
110 10 2.20 2.94 4 3 2.58 3.73 4 3
20 2.38 2.98 4 3 2.68 3.58 4 3
40 2.44 2.86 4 3 2 55 3.66 4 3
1. 2.55 2.76 5 4 2.40 3.58 4 3
5° 2.35 2.72 5 4 ©2.50 3.65 4 3
130 10 2.30 2.85 5 4 " 2.80 '4.03 3 2
20 2.43 2.94 4 3 . 2.90 .4.13 3 2
40 2.45 2.78 4 4 2.78 3.90 3 2
1 2.60 2.84 4 3 3.10 3.65 4 2
, 5 2.44 2.80 4 3 © 2.65 3.80 3 2
150 10 2.38 3.10 4 3 2.98 ‘4.16 3 2
20 2.53 2.88 4 3 3.00 4.25 3 2
40 2. 58_ 2.76 3 2 2.90 4.05 3 2
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