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2 9 g9l 2l3 H¥ Zal=E A (polylactic acid, PLLA) Ag7h2d

PLLAC] 71813 & oj&Ho] H49 71 H 47 248 vxe 43S Surgc. PLLA
o] 7+ Al 7t A 8 olHe oldted PLLAS] £x13o] Z4Asin ol2|d Exjae] 744

e uigx i 7314:6}501 ZAAE fEAd 1 2a, PLLA 489 373z} g4
F7b Zasiy dgo] F7HEe #Ud¥ 4 Udnh. PLLAY £8MleliA wd" dFsis
PLLA9] w2 ZA35 £xd 43]»0# thermal induced crystallization®3t}= stress induced
crystallizationd]] 7]11¢& ¢ = AACh PLLA ﬁ%i FMelsle g B, JdHoz Faj3o)
A3 G oldg e PLLAR Teold M7t & o]z g W=l gte PLLAZ wHSolzl Mdgno
ZRHRE7 & 83l o]z Ho} QZJEM] o1& A3tz el F7He stress induced crys-
tallization 2 t}= thermal induced crv stallizationoll 7|0&& & 4+ UAATh

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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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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Table 2. Half Time of Crystallization of PLLA
with Different Thermal History

half time of crystallization (min)

isothermal :
sothermal oA without | PLLA with

temperature ('C) . . .
thermal history thermal history

100 10.84 2.46

110 8.87 2.19

120 7.05 1.89

130 7.13 2.22

% Rotor speed 100 rpm at 185 C.
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