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Abstract

This study was carried out to suggest the optimal spinning process condition which provides a proper
range of tenacity and biodegradability as textile fibers. The effects of the melt spinning speed and heat
treatment on the mechanical property and biodegradability of polylactic acid fiber were investigated.
Polylactic acid(PLA) was spun in a high spinning speed of 2000~4000m/min. Each specimen was heat-
treated at 100°C during 30min. Mechanical properties such as breaking stress and the degree of
crystallinity were evaluated using WAXS. Biodegradability was estimated from the decrease of breaking
stress, weight loss, and the degree of crystallinity after soil burial. Experimental results revealed that heat
treated specimens showed higher breaking stress than untreated specimens, but the increase was not so
high as was expected from the remarkable change of crystallinity by heat treatment. It was concluded that
breaking stress was more influenced by spinning speed than heat treatment. In the soil burial test, however
biodegradability calculated from weight loss was more influenced by heat treatment than spinning speed.
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Table 1. Characteristics of specimens

Spinning Speed Heat Yarn Number
(m/min) Treatment (Denier)
S2000 2000 - 111.5
$2500 2500 - 1.1
S3000 3000 - 112.0
S3500 3500 - 112.1
S4000 4000 - 111.7
H2000 2000 0 111.5
H2500 2500 (6] 111.1
H3000 ~ 3000 0 112.0
H3500 3500 (o} 112.1
H4000 4000 (6] 111.7
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Biodegradability(%) = S‘gsxmo

So: tensile strength of specimen before soil burial

S : tensile strength of specimen after soil burial
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A : weight of specimen before soil burial
Rs: weight of specimen after soil burial
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Fig. 1. Increase of breaking stress

Table 2. Crystalinity of specimens

$2000 $2500 $3000

$3500 $4000 H2000 H4000

Crystallinity(%) * * *

8.09 25.36 66.81 69.19

S : untreated fiber, H ; heat treated fiber, * : 27 90| UERIR] FHS-.
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Fig. 2. Increase of breaking stress after heat treatment
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Fig. 3. X-ray diffraction patterns
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Table 3. Crystallinity of specimens from soil burial test

days
(b) Specimens with heat treatment

Fig. 5. Biodegradability calculated by weight loss
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Fig. 6. X-ray diffraction pattern of specimens. (A) : $2000, (B) : $4000, (C): H2000, (D) : H4000
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