BER0IAN I | X| DISSN 1229-0033, eISSN 2234-036X
https://doi.org/10.5764/TCF.2019.31.3.187

CHiHxl FJHA S XSk HiiT = OI2 0| = il aj

Azt S Mot WHE ZE0|0f|AHZE EES| M ZH X4 L

HiiT EA

i EM

Optimal Process Condition and Blowing of Thermoplastic Polyester
Film using Thermally Expandable Microcapsule
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Abstract Blowing film was prepared using polyester elastomer with thermally expand-
able microcapsule to investigate the optimum blowing properties and the film making
process. Physical properties including specific gravity, blowing efficiency, foaming shape,

tensile strength and elongation of polyester film were tested by varying the process con-
dition of temperature and revolution per minutes of the extruder. The lowest specific grav-
ity of 0.709 can be achieved with excellent foaming cells at 210°C and 50 RPM conditions.
The highest tensile strength and elongation was shown at 210°C, 100 RPM and 230°C, 25
RPM conditions. However, most of the prepared polyester films showed over 1kgs/mm? of
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tensile strength which is reasonable value to use in film applications.

Keywords thermally expandable microcapsule, blowing agent, polyester film, chemical
blowing agent, optimal process condition
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Figure 1. Images of ADCA chemical blowing agent of (a) powder, (c) master—batch chip, (e) after blowing pro—
cedure and images of thermally expandable microcapsule of (b) powder, (d) master—batch chip, (f) after blowing

procedure, respectively.
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Figure 2. SEM Images of master—batch chip with ADCA chemical blowing agent; (a) before forming procedure,
(c) after forming procedure and SEM images of master—batch chip with thermally expandable microcapsule
blowing agent; (b) before forming procedure, (d) after forming procedure, respectively.
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Table 1. Specific gravity by changing temperature
and RPM of extruder

Temperature

) 25RPM 50RPM 100RPM

210 0.924 0.709 1.077

230 1.076 0.999 0.937
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Figure 3. Blowing efficiency(%) of polyester film by
changing temperature and RPM of the extruder.

o 191

2 AS Y T e AR uhlat} hehA
210C 9 2= oA 50RPME A2

o AH 2 FF9] v]Fo] 7P Wokow
A Fot 7H B&29 34 2ol AlrHt

3.3¢m 83y

jus)
=)
1o
.
o,
DO
—
(@)
@}
=2
o)
>
N
(it
JC 12

S
S
=
g
=
BN
)
=2
)
T
mnl
o

glm
[e]
=

>
ot
pa)
lo
T
g o
BN o rlo 1 1o

DO i

=y}
d
=
1o
olN
SN
=2
=)
)
i
bl
rué
ol
oX
o
% Ho
AC)
N b
)
Ir g

i‘r?l@—’% UNRAITE, 210C, 5S0RPME] 271
I Zglo|Ag 2 P20 Al FAR
g Aoz weEc

i
1y
—|-4

ﬁ ml.;;
£ lo
T
«‘ é‘
i1

Figure 594 Hi= 1o} Zro] 210 2719 4+=RPM
o] HOlHLE o QAP TE HYon 930T 24

o A= RPMO] ot s 2 ?_%}7&5% Hel,

Figure 69| A&

 RPMO| ot 22 4&S E%“iﬁlﬂ 230°C
A2~

Z7o 4= RPMO| Eold 48 F2 4185 Bt
AR 0 2 HlFo] #o5 e 9 A& E40]
T2 ALE oy, 7P 3 HEE Hole
210T, 50RPMY] %= HF o] ¥3o = &5}
i1 210C, 25RPM 40| A 9] 17 =et 4l& 54
Ho}p epshgit, Hoh A2t sfjAe 9l =5 7
ol 279

Aol 7t Wast A o2 Agdr), gR
M BELo2 ARES] 7t &4 A= 1kgr/mm?
ol /d2 YEFH e,

4.8 2
# ATAE GG vl AR S FEA 2 A}
golo] 3% AT BES AR 935} 34 2203 X

Textile Coloration and Finishing, Vol. 31, No. 3



192

Figure 4. SEM images of polyester film with conditions of (a) 210°C, 25RPM; (b) 230°C, 25RPM; (c) 210°C, 50RPM;
(d) 230°C, 50RPM; (e) 210°C, 100RPM; (f) 230°C, 100RPM, respectively.
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