(®)
2018 2020

Preparation of innovative nano-smart textiles utilizing traditional Japanese
textile processing technology
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For the numerical analysis of spinning behavior near the nozzle in laser
heated electrospinning (LES) of poly (ethylene terephthalate) (PET), the simulation results were
relatively similar to the values obtained from the actual measurements. With the increase in the
laser power, the distribution of birefringence of fibers in the PET web showed a bimodal
distribution at low and high values.

The LES process of the cellulose nanofiber (CeNF)/high-density polyethylene (HDPE) fibers were
stable in a wide range conditions and promoted to get thinner compared to the neat HDPE fibers. The
neat PP fiber prepared by LES showed a specific crystal structure. In addition, the elecrospun
CeNF/PP fiber showed high intimal modulus compared to the electrospun neat PP fibers, i.e. the
mechanical property was improved.
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Fig. 2 Fiber diameter profiles of
PET near the nozzle in the LES
process at (a) applied voltage of
17 kV and laser power of 18, 23,
and 28 W and (b) laser power of
18 W and applied voltage of 17,
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Fig. 3 Fiber diameter profile of PET
fiber near the nozzle process at various
laser power under applied voltage of 17
kV in the LES obtained by numerical
anaysis.

0
0.0

17, 20, 23 kV

melt-spun fiber DSC

144 °C

60 mm

Fig. 5

Te
Te

LES

o
c
[=}

0

w
o
o

Simulation(f0: 1.5 mN)
8 W,17 kV
18 W,17 kV
=28 W,17 kV

Fiber temperature
> B8
o o

\

12

02 04 06 08 1.0

Distance from nozzle (mm)
Fig. 4 Fiber temperature profile of
PET fiber near the nozzle process at
various laser power under applied
voltage of 17 kV in the LES obtained
bv numerical analvsis.
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Fig. 5 DSC curves of melt-spun fiber
and LE-spun fiber webs.

50 100 30!

@)
LES
(CeNF) high-density  polyethylene(HDPE)
CeNF/polypropylene(PP)
neat PE(PE ) PE/CNF LES
Fig. 6(a) (b) neat PE (@) Neat PE (12 W, 20 kV)
12W 20kV 1w —
PE/CNF
neat PP ( 321 pm (CV)
12 %) 8W 17 kv LES
_ 40 m/min _ (b) PE/CNF (17 W, 17 kV)
1 1 100m/min 4 1 160 m/min Fig. 6 Photographs of neat PE
. and PE/CNF fibers thinning
100 m/min behavior in the LES process.
SEM Table 1 Fiber diameter and Young’s modulus of
_ fibersspunat 9W, 17 kV, and 7 m/minin the LES.
cv 160 m/min Fiber diameter | Young’s
Sample | Average | CV | modulus
(wm) | (%) | (GPa)
40 m/min neat PP 190 9 17
0
10 um (CV-9%) CeNFPP| 23 | 19 | 23
neat PP WAXD DSC
053 Cc o1 a
o1 C
CeNF/PP ( 298 um CV 15 %)
9W 17kV LES 7 m/min
8 m/min 7 m/min
neat PP CeNF/PP

(Table 1)
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