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Investigation of the void formation mechanism during laser drawing
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3,600,000

PET PPS X nm
PET
PET X Shear band
v
63% 1.0 /min 6.25 800 X
CT

Ultra-small-angle X-ray scattering images before and after neck deformation
of PET and PPS fibers were measured, and structural changes on the scale of tens to hundreds nm were
analyzed, and their correspondence with physical properties was also investigated. In the case of
PET fiber, the X-shaped scattering observed in PET after neck deformation is considered to reflect
the shear band structure formed by shear deformation during neck deformation. On the other hand, as
the IV was lower and the feed speed was slower, the void ratio tended to increase. The obtained void

ratio was maximum 63%, for the case when the fiber was drawn at a feed speed of 1.0 m/min and a
draw ratio of 6.25 times. Also, as a result of X-ray CT measurement of the 800 micrometer section
along the fiber axis direction, there are much higher possibility that voids inside the fiber are
continuous in the fiber axis direction.
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Figure 1. Schematic diagram of laser drawing.
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Figure 2. The SEM images for cross section of PET fibers of maximum
draw ratio of intrinsic viscosity of (a) 0.44, (b) 0.6, (c) 1.32 dl/g.
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Figure 3. USAXS patterné of PET and PPS fiber. The
draw ratio and elapsed time after necking are shown in
figure.

PET USAXS

DR5.6 X
PPS



PET X SAXS X

Shear band
X Shear band
PPS PET SAXS X
USAXS
Craze
3.X CT
HU (X CT ) HU
HU 4137 Figure
4 5-10pm X
CT SEM SEM X CT 1
800 pm
80

0 um 400 um 800 um

Figure4. Crosssectional X-ray Ctimages of drawn fiber observed
under the condition of 25kV, 190pA. Locations along the fiber axis
are shown in the figure.
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Figure5. USAXS patterns of 1VV1.32 for a
draw ratio of 5.7 and varying elapsed time
after necking
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