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Heat treatment and crystallization behavior of liquid crystal polymer films
KE Ting',HAN Rui’*, ZHU Wenxiang’, YAO Yuyuan'
(1. National Engineering Laboratory for Textile Fiber Materials & Processing Technology , Zhejiang Sci-Tech University , Hangzhou 310018, China;
2. Zhejiang Hailide New Materials Co., Ltd.,Jiaxing 314000, China)

Abstract : In order to investigate the crystalline behavior of liquid crystal polymer (LCP) films during heat treatment, LCP
films were heat-treated using differential scanning calorimetry (DSC), and the changes in melting point and enthalpy were investigat-
ed under different heat treatment conditions, and the crystalline transition was analyzed. The results of the non-isothermal crystalliza-
tion experiments show that the recrystallization fast-processes after the melting of LCP films is difficult to avoid, and that the
melting characteristics of new crystals are independent of the cooling rate. The results of isothermal crystallization experiments
show that the slow-processes cannot completely inhibit the fast-processes, and the upper temperature limit for the formation of new
crystals in LCP films by the slow-processes is 270 °C. The results of isothermal heat treatment experiments under different condi-
tions show that heat treatment in the low-temperature section is favorable to increase the melting enthalpy, while heat treatment in
the high-temperature section below the upper limit of the melting range is more favorable to increase the melting point. The
maximum melting enthalpy is obtained as 3.87 J/g by isothermal heat treatment at 240 °C for 60 min, and the maximum melting
point is obtained as 306.8 °C by isothermal heat treatment at 290 °C for 60 min. The crystallization tendency of LCP films at differ-
ent heat-treatment temperatures was obtained by split-peak-treatment. The optimal temperatures for the formation of new crystals
and the growth of original crystals (including melt-recrystallization) in the slow-processes, and the formation of new crystals in the
fast-processes were obtained to be the crystallization temperature, the lower limit of the melting range, and the upper limit of the
melting range for the LCP films, respectively by analyzing. Ultimately, combining with the crystal structure model of LCP films
before and after heat treatment, the crystallization transformation of LCP films during heat treatment was summarized. It can provide
reference for large-scale preparation of high performance LCP films.

Keywords : liquid crystal polymer film ; differential scanning calorimetry ; isothermal heat treatment ; multiple melting
behavior ; crystalline behavior
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J/g
Heat treatment Heat treatment time/min
temperature/°C 5 10 20 60
210 1.30 1.49 1.70 2.03
240 2.71 2.96 3.39 3.87
250 2.47 2.71 2.98 3.43
260 2.01 2.14 2.39 2.60
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Tab.3 Melting enthalpy of LCP films after different isothermal
heat treatments in high-temperature section

J/g
Heat treatment Heat treatment time/min
temperature/°C 5 10 20 60
270 1.60 1.73 1.80 2.00
285 0.60 0.74 0.75 0.90
290 0.55 0.56 0.55 0.69
295 0.66 0.66 0.66 0.66
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