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Abstract—This study surveys relation between thermal shrinkage and thermal stress properties after

process simulation of heat treatment with various PET filament yarns. For this purpose, 12 kinds of

regular yarns and POY, 6 kinds of DTY and 5 kinds of composite yarns were experimented for investigating

step thermal shrinkage, total thermal shrinkage and total thermal stress and maximum thermal stress

temperature. Thermal stress and shrinkage of the various specimens treated with wet and dry heats

were analysed and discussed with the conditions of heat treatment. Finally, relationship between thermal

stress and shrinkage of the various PET filaments such as regular yarns, POY, DTY and composite yarns

were investigated with the PET filament characteristics.
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Table 1. Specimens of PET filament yarn

Regular Yarn
Makenn Model |Denier/filament Remark
RA50 50d/36f SD
RA | RA75 75d/36f DSD
RA150 150d/96f
RB50 50d/36f SD
RB | RB75 75d/36f SD
RB150 150d/96f SD
RC50 50d/36f
RC | RC75 75d/36f
RC150 150d/96f
RD50 50d/36f
RD | RD75 75d/36f
RD150 150d/96f
POY
Makeny Model |Denier/fitament Remark
PA80 85d/36f
PA | PA123 123d/36f
PA252 252d/48f
PD82 82d/36{ SD
PD | PD118 118d/36f SD
PD248 248d/48f
PESO 80d/36f SD
PE | PE120 120d/36f
PE245 245d/48f SD
PF85 85d/36f SD
PF | PF148 148d/36f SD
PF255 255d/48f SD
DTY
Maker] Model |Denier/filament Remark
e DC75 75d/36f DTY
DC150 150d/36{ DTY
DH DH75 75d/36f DTY
DH150 150d/36f DTY
DI DI75 75d/36f DTY
DI150 150d/36f DTY
Composite Yarn
Maker, Model |Denier/filament Remark
Cl120 120d/72f High shrinkage+POY
Cl135-1 135d/60f POY85/36 + PDD50/24
CI | Cl135-2 135d/108f POY85/72+ SDI50/36
ClI165-1 165d/48f POY85/36+SDY80/12
Cl165-2 165d/60f
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Table 2. Calculation method of thermal shrinkage after process simulation

Length Step shrinkage(% ) Total shrinkage(% )

Original filament yarn Lo
Sizing simulation yarn(S—1) L ((Ly—L/Ly) X 100 ((Ly—LD/Ly) X 100
Scouring simulation yarn(S—2) L. ((Li—L)/Ly) X 100 ((Ly—L»)/Lo) X 100
Heat-setting simulation yarn(S—23) L ((L:—Ly)/L») X 100 ((Ly—Lp/Ly) X 100
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Table 5. Average coefficient of correlation(y) between total thermal stress(g) and thermal shrink-

age(%) after process simulation with PET filaments

Regular yarn POY DTY
Maker RA RB RC RD PA PD PE PF DC DH l DI
Y [ =095 | —095| —096 | —098 | —0.97 | —097 | —054 | —096 | —0.64 | —04 l —0.17
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