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Melting Behavior of Nylon 6 Ultra Micro Fibers Having Different
Diameters

HIiroMI GOCHO, NAOKO YAMAMOTO, MASAKI MARUI and JIRO KOMIYAMA

Melting behavior of Nylon 6 ultra micro fibers and micro fibers with 0.4 ~ 21.0 x m diameters
has been inbestigated. Two peaks were observed for the melting of the ultra micro fibers. One
showed the lower initial melting temperature and the lower central melting temperature with the
diameter reduction, and the other showed no variation of the temperatures with the reduction. It
was inferred that the melting behavior of the crystal in the surface region of these fibers is definitely
different from that of the central region. This surface effect of the fiber on the crystal melting is

reported here for the first time.
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SEM photographs of
ultra micro nylon 6 fibers.

Table 1 The diameters and the standard
deviations of the nylon 6 ultra micre fibers.

sample diameter D (um) standard deviation o
A 0.850 0.168
B 0.819 0.296
C 0.620 0.221
D 0.461 0.233
DSC
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20.0°C/mim
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Fig. 2 Melting curves of the sample, D, With
0.4 um diameter for 20.0 ~ 5.0 C/min
heating rate.
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Fig. 3 Melting curves of the nylon 6 fiber sam-

ples. The heating rate was 5.0 ‘C/min.
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Table 2 The melting temperatures and the heats of husion of sample D.

rate temp. on set temp. T peak temp. Tr end temp. Tr heat of fusion
‘C/min C Tee'C  TenC C J/g
$20.0 214.77 213.74 22255 229.77 —62.03
- 100 215.18 21321 22243 228.96 —42.70
5.0 209.19 214.84 223.16 228.39 —44.37
Table 3 The melting temperatures of the nylon 6 micro fibers.
sample diameter D onsettemp. Tt  peak temp. Tp end temp. Tr  Tm 1/2(Tr—Th)
um C C C C
N9 8.500 213.84 222.11 228.13 220.98
A 0.850 206.84 220.33 226.57 216.71
B 0.819 210.40 222.57 228.53 219.46
C 0.620 210.10 222.72 228.40 219.25
D low 0.461 209.19 21484 228.39 218.79
D high 0.461 223.50
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Fig. 4 The dependence of the four melting
temperatures on the fiber diameter.
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Fig. 5 The dependence of the degerr of
crystallinity on the fiber diameter.
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