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ABSTRACT: There are several methods for shaping foams, but the most commonly used methods involve the use of
resin mixed with a foaming agent, which is then foamed under high temperature and pressure in the case of
compression foaming, or foamed under high temperature without applying pressure in the case of atmospheric
foaming. The polymers used for foaming require design and analysis of optimal foaming conditions in order to
achieve foaming under ambient pressure. Environmentally friendly bio-based polymers face challenges when it comes
to foaming on their own, which has led to ongoing research in blending them with resins capable of traditional foam
production. This study investigates changes in the characteristics of bio-based polymer-EVA blend foams based on
variations in the content of bio-based polymers and explores the optimal foaming conditions according to cross-
linking. The correlation between foaming characteristics and mechanical properties of the foams was examined.
Through this research, we gained insights into how the content of bio-based polymers affects the properties of foams
containing bio-based polymers and identified differences between ambient pressure and high-pressure foaming
processes. Additionally, the feasibility of commercializing bio-based polymer-EVA composite foams was confirmed.
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Table 1. Cure behaviors of the EVA and EVA/PLA foams

Sample M, My ATorque T, Ty,
EP-00 0.018 0.076 0.058 1.10 3.23
EP-10 0.017 0.050 0.033 1.12 4.45
EP-20 0.015 0.043 0.028 1.14 4.82
EP-30 0.014 0.032 0.018 1.08 4.69
EP-40 0.012 0.026 0.014 1.38 6.30
EP-50 0.011 0.023 0.012 1.50 7.20

Table 19|14 & 4= 9150] AA| MEZ2] scorch timeo] 13
SAE YA AL
3ol A PLAZE S7FF
ehuich LS4 Lo ol A A1
aro] QAR B g BolF7) wiel, WEA LS 1550
= At A E A S A 2bst it Torque g1 PLA
7 S7 ekl wel fAadhes BEge & ¢ AUtk ¢

10 ™, optimum cure time2
234 Z7ehe Ae

SO0 15 o|& 2 B

2~ 0]
L

1 1 o

=
o A

2, 22 gte] S/ el dheto) gtk viepd, w2
A o) %8 AL, BT 2ol A

in
g 7=} PLA Ghaol olgrol o
oF =9Ik EVA©] bl w

o] Ygloz wete)
HEdfee AEAe FxEYS dYshe 8T AR

]\:]— Fig. 1(b)o| A & 4= 9J%0], EVAE 550%2] 2L

£ Holn, EP-10, EP-20 A1=-2 500, 480%2] W uj-&-& 7}
# EVAo|| v]al] AgF Thas Wharlg-S 7HXIct. sEA|qt EP-
40 HEol A= 270%0] W& 74 A ol A&
ol— 2~ o]r/}. Eﬁ]— A]—ol— l— ﬂ ,gl:ﬂ—-%koi_& 201——7{
L} 0~10% 8o Sojubr] QA 422 uleko 2 170~450%
o) W wgg 7hAr

Fig. 2(a}= EVA 4 EVA/PLA AJQPIaE ].—] S-S curveE U
B Zlolck. PLA ghablof whet QAEE Z7bsta 4l
AFO Zhaste AL B S on:} OJXOP%PEL 17~293% %
718 By on, ARES] AL 2~85% 714519t £35], PLA
(b) 500

500
£ 400
ie]

B

5 300
E
S 200
w

100

01— : . . , ‘
0 10 20 30 40 50

PLA content (wt%)

Fig. 1. (a) cure behaviors and (b) foaming ratio of the EVA and EVA/PLA non pressure foams
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Fig. 2. Physical properties of the EVA/PLA non pressure foams (a) strain-stress curves, (b) tensile strength, (c) elongation at break, (d)

density, and (e) hardness
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