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Development of High-strength Polyethylene Terephthalate (PET) Sheet
Through Low Melting Point Binder Compounding and
Compression Process

Jai Joung Moon*****, Ok-Kyung Park***", Nam Hoon Kim**"

ABSTRACT: In the present study, a high-strength polyethylene terephthalate (PET) sheet was fabricated through a
densification process of low melting PET fiber (LMF) combined PET sheet. During the thermal heat treatment
process of the combined LME, individual PET fiber was connected, which in turn leads to the improvement of the
interfacial bonding force between the fibers. Also, the densification of the PET sheet leads to reduce macrospore
density and in return could enhance the binding force between the overlapped PET networks. Consequently, the as-
prepared LMFE-PET sheet showed about 410% improved tensile strength and the same elongation compared to before
compression. Besides, the enhanced bonding force can prevent the shrinkage of the PET fiber network and exhibited
excellent dimensional stability.
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Fig. 1. 3-roll calendar compression process system
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Fig. 2. Tensile strength of LMF-PET sheet with increasing the
LMF content
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Fig. 3. Shrinkage behavior of prepared PET sheet: (a) 50 wt%
LMF combined PET sheet and (b) 60 wt% LMF combined

PET sheet, and size stability of LM-PET sheet after ther-
mal treatment (Temperature: 110°C, time: 48 h)
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Table 1. Diameter of LM-PET sheet after thermal treatment with
increasing the holding time (Treatment temperature:

Table 2. Pore diameter, permeability and porosity of LMF-PET
Sheet before and after compression process

110°0) — Properties Before. After c
Sample Holding time (h) compression ompression
0 24 48 Pore diameter (pm) 483.3 32.6
Length (mm) 200 199.3 199.3 Permeability (cm*/cm?/s) 162.1 +3.2 58.6 + 3.8
Porosity (%) 82.5 79.6
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Fig. 4. FE-SEM image of LM-PET sheet: (a) before compression
process and (b) after compression process
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Fig. 5. Mechanical properties of LM-PET Sheet: (a) before com-

pression process and (b) after compression process

Table 3. Mechanical properties of LM-PET Sheet before and after
compression process

Before compression|After compression
MD CD MD CD
Maximum load (gf) 594.4 271.1 984.3 | 350.7

Properties

Tensile strength at

maximum load 0.874 0.399 4474 | 1.594
(kfg/mm?)
Elongation at maximum
13.9 22.1 15.2 23.2
load (%)
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