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2 o £8UA] o8 4% FelZE (polylactic acid, PLLA) 44718 AojA 7k A
PLLAC| 718171 @ o|¥o] ’E%-J 71AE B4 AAslzd wXe 98e AHEgith. PLLA
o 74z A 7RAA @ olel] ejale] PLLAS] #xbko] 2480 ojzie #ade] 4% PLLA
el P Zash HSme] 2ag FUAAG. 2 A3, PLLA dfel Q975 e
F7F A Algo] F1EE Y # dgdth PLLAY £&9AIA 2EHE AA3=
PLLA? w& AA3s &£xd] 2]38le] thermal induced crystallization®.v}e= stress induced
crystallization®]] 7]1%-& & 4 AdUch PLLA A#E EX239& A$, dHoz Exjzgo]
A1 g o]HFE W PLLAZ 9507 Mf7t 4 o8& WA ¢ PLLAZ 159z HfRt
ARSE7t & AU o] Rol B o ZA =] F7H= stress induced crys-
tallization 2. t}= thermal induced crystallizationdl] 7|13 <& 4 21Ut

ABSTRACT: The Effects of thermal history during the melt spinning process on the mechan-
ical properties and crystallinity of polylactic acid (PLLA) fibers have been studied. Thermal
history applied on PLLA during the melt process caused the decrease of number-average mo-
lecular weights and this resulted in the lowering of orientation and crystallinity in PLLA fi-
bers. As a result, the longer applied thermal history, the less tensile strength and modulus,
and the higher elongation at break. It was also found that primary factor for controlling crys-
tallinity of PLLA fiber was the stress induced crystallization while the thermal induced crys-
tallization had a little effect on the crystallinity of PLLA fibers. However, the thermal in-
duced crystallization turn out to be important in the crystallinity developed by annealing of
PLLA fibers.

Keywords: poly(L-lactic acid), thermal history, molecular weight, orientation, mechanical prop-
erties, crystallinity.
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Figure 1. Mechanical properties of melt spun PLLA
fibers. (a) tensile modulus, (b) tensile strength, and (c)
elongation at break.
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Figure 2. Birefringence of melt spun PLLA fibers.
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Table 1. Number-average Molecular Weight and
Molecular Weight Distribution of PLLA with Dif-
ferent Thermal History
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Figure 3. Effect of applied thermal history on num-
ber-average molecular weights of PLLA.
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Figure 4. Effect of applied thermal history on (a)
cold crystallization temperature and (b) cold crystalliza-
tion enthalpy of PLLA fibers.
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