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Intrinsic quality evaluation of polyester POY : dynamic thermal stress

testing method and research

Zhao Huijuan

Jiangsu Deli Chemical Fibre Co., Ltd., Suqian 223800, Jiangsu, China

Abstract: The quality of polyester draw textured yarn ( DTY) is found to be largely dependent on
that of polyester pre-oriented yarn (POY) , and therefore accurate evaluation of the intrinsic quality
of polyester POY is considered crucial for improving the quality of polyester DTY. Using the
DYNAFIL CU dynamic thermal stress tester, polyester POY samples with different specifications
were tested to investigate the effects of test conditions (including test temperature, test speed, and
test length) , pre-tensioner winding direction, instrument maintenance, and the environment of the
physical inspection room on dynamic thermal stress test results. The results indicated that the
dynamic thermal stress decreased with the increase of test temperature, and 165 °C was determined

as the optimal testing temperature through comparison. A test speed range of 100—150 m/min was
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recommended , and this range not only avoided excessive relaxation of polymer chain segments at low
speeds but also prevented abnormal test values caused by system fluctuations and linear density
effects at high speeds, achieving an optimal balance between testing efficiency and accuracy. The
test length had no significant effect on the dynamic thermal stress. A length of 50 m was found to
satisfy the basic requirements for value stability, whereas excessive lengths would significantly
reduce testing efficiency. Additionally, the dynamic thermal stress and its coefficient of variation
(CV) values obtained via counter-clockwise winding were higher than those obtained via clockwise
winding. It was also pointed out that elimination of environmental and instrumental interference was
the prerequisite for obtaining reliable test data, and the adoption of appropriate test parameters was
the core to ensuring that the data truly reflected the quality level of polyester POY. The research
results can provide references for industrial production.

Keywords: polyester pre-oriented yarn ( POY ); dynamic thermal stress; test temperature; test

speed; test length; winding method; quality control
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Tab.1 Dynamic thermal stress of polyester POY samples at various temperatures

95 C 115 C 135 C 155 C 165 °C 175 C

FhAS FhAS FhAs FhAS FhAs FhAs

w98 a w6 0P w8 s S8 as S5 @ 00
mszjJ/ CV i/ mszjj/ CV {i/ ﬂ%\lﬁ/ CV {t/ mszjj/ CV {t/ ﬁiﬁ/ CV {E/ ﬂiijJ/ CV {i/

% % % % % %

83 diex/144 f  63.96 1.44 52.80 0.76 51.43 0.84 51.18 0.83 51.00 0.90 50.62 1.07
134 dtex/144 f  99.93  1.25 77.77 0.66 73.44 0.74 72.58 0.82 72.25 0.97 72.13 0.92
175 dtex/144 f  114.95 2.74 91.66 1.09 81.97 1.62 80.46 1.66 80.11 1.42 79.71 1.72
275 dtex/144 f  168.99  3.02 141.65 1.12 117.03 2.01 108.35 2.29 108.23 2.07 107.09 2.14
275 dtex/48 f  121.37  2.63 102.57 3.51 80.28 4.82 69.97 4.68 69.84 4.94 69.68 4.48
275 diex/96 £ 130.79  2.31 112.42  3.29 91.06 4.44 8212 4.8 8217 4.96 81.65 4.74
275 dtex/288 f  214.94  1.63 174.07 0.82 146.53 0.89 132.14 1.07 130.15 1.27 127.51 1.48
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Fig.2 Dynamic thermal stress curves of group A samples at

different test temperatures
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Fig.3 Dynamic thermal stress curves of group B samples at

different test temperatures
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Tab.2 Dynamic thermal stress of polyester POY samples at various test speeds

20 m/min 50 m/min 100 m/min 150 m/min 200 m/min 250 m/min
. ;A L o L oE L IE L ;E L FHIEA
g %ﬁ“;z/ AARLT] if;/ BT %%53/ ABLT] %Lij\“jj/ L] a‘ﬁ“;y/ ABLT] %Lijgj/ AL
AN s IA) A )
N vV {H/ x CV ft/ N CV {t/ x CV {H/ CV {/ e CV {H/
¢ % ¢ % ¢ % ¢ % % ¢ %
83 dtex/144 f 50.40 0.97 50.47 1.04 51.18 0.90 52.18 1.01 52.84 1.26 53.52 1.78
134 dtex/144 f 71.56 0.80 71.61 0.86 72.25 0.97 73.23 0.87 73.87 1.17 74.23  1.37
175 dtex/144 £ 79.86 13.80 80.05 1.61 80.46 1.42 81.26 1.51 84.55 1.60 88.55 1.60
275 dtex/144 f 107.20 1.78 107.80 1.89 108.35 2.07 113.92 1.87 131.21 1.31 141.07 1.13
275 dtex/48 f  69.01  3.02  69.25 3.19 69.84 4.94 79.46 4.44 95.69 3.31 112.15 2.54
275 dtex/96 f  80.68 3.23 80.80 3.13 82.17 511 90.52 5.26 106.37 3.04 120.85  2.29
275 dtex/288 f 128.12 1.12 128.37 1.22 130.15 1.27 140.18 1.07 154.68 0.78 168.18 0.75
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Tab.3 Effect of pre-tensioner winding methods on dynamic thermal stress of polyester POY samples
83 diex/144 134 diex/144 175 dtex/144 275 diex/144

féﬁ SN T SIASANT) SN T, SN BN 1/ SiEASIN ) s EN  ShASER )
¢N CV 18/% ¢N CV 18/% ¢N CV 18/% cN CV 1H/%

IiNEa 51.18 0. 87 72.73 0.99 81.17 0. 81 116.78 1. 64

R 57. 45 1.58 80. 47 1.15 87. 31 1.56 118. 06 1.93
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Tab.4 Dynamic thermal stresses of polyester POY samples before and after cleaning and maintenance (eN)
IR 53 diex/24 f 88 dtex/72 f 83 dtex/144 f 134 dtex/72f 175 dtex/144 f 266 dtex/288 f
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