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Ethylene Vinyl Acetate Copolymer
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ABSTRACT : Physical properties of foams depend on the density of foams, physical properties of base

polymers, open cell contents, and cell structures including the size,

size distribution, shape of cell, and

the thickness of membrane and strut. The density of foam is affected by raw materials, concentration of

crosslinking agent and blowing agent and process parameters such as

processing technique and condition.

Ethylene vinyl acetate copolymer(EVA) foam is a crosslinked cellular material. The foaming characteristics
and physical properties of EVA foam are affected by decomposition rate of blowing agent. In this study,
the decomposition rate of blowing agent and crosslinking rate, foaming characteristics and physical properties
of foams were evaluated. The slow decomposition rate of blowing agent results in low density foam, good
shock absorption property and uniform cell size distribution compared to the high decomposition rate of

blowing agent.
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Table 1. Basic Formulation for Preparation of EVA
Foams(Amount ; phr)

JTRM JTR
Al Bl Cl DL A2 B2 C2 D2
Elvax 560 100 100 100 100 100 100 100 100
Zn0O 5 5 5 5 5 5 5 5
StA 1 1 1 1 1 1 1 1
DCP 05 07 05 05 05 07 05 05
TAC 0 0 03 05 0 0 03 05
JTRM 5 5 5 5 0 0 0 0
JTR 0 0 0 0 5 5 5 5

Material

Table 2. Formulation of EVA Compounds

A B C D
Material
Amount (phr)

Elvax 560 100 100 100 100
n0Q S 5 5 5
St/A 1 1 1 1
DCP 0.5 0.7 0.5 0.5
TAC 0 0 0.3 0.5
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Figure 1. Degree of crosslink density by oscillating
disk rheometer(ODR) ; (a) Torque in ODR as a function
of time at 155°C, (b) Conversion ratio as a function of
time at 155C.

i

$=2] ODR B3 & Uehfdrh &l
9l® AlZE ODR cavity?] &% 155Te] &3,
T Ao wEt g5 Asirh dojut 1.98 =
A4 BEF e JeRidth 01 ATt o] B
of 2t 7haAle] 7hakgd)
7ol Wl S7FekATh Tkl S =
Baare o3 ARHY sl R durzo
ODRS o|&&ted wimeEch'™ Fig. 1 (@A
7lnA2 DCPe} 7w ZA2 TACE AMESH 3w}
& E(C,D)7} DCPRHE AHE-SE HAIFE(A, B)9} H
2 A o B BT G S E2 vlEsE O
ERH AT

Fhad ol wal ODRE] B ghe Hidsle] &

Lm&ir&o-{mﬂi

i

® DCP 0.5phr
n m  DCP 0.7phr
& DCP 0.5phr + TAC 0.3phr
/.\ A phr + Dl

v DCP 0.5phs + TAC 0.5phr

Rate of crosslink

T T T
0 200 400 800 800 1000 1200 1400

Time (s)

Figure 2. Rate of crosslink for various contents of
crosslink agent and co-agent at 155C.
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Figure 3. Weight reduction of blowing agents at an
isothermal state of 155C ; JTR(Ti= 155C) and JTR/M
(Ti=145C)
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Figure 4. Expansion ratio of EVA compounds accord-
ing to the formulation.
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Table 3. EVA Foam Density and Average Cell Size

JTTRM MR
Al Bl Cl DI A OB O M
Densi
Y0122 0137 0.040 0156 0.000 0.107 0.411 0.019
(glom)
Avemge Cell o0 s 130 B 6 66
Size (ym)




Ethylene Vinyl Acetate Copolymer Z¥ 4] 2 EA 2 Z¢/3 54 57

(b)
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Figure 5. SEM photographs( x 100) of EVA foams which were foamed by the blowing agent (JTR/M: T=145C):
(a) DCP 0.5phr, (b) DCP 0.7phr, (c) DCP 0.5phr, TAC 0.3phr, (d) DCP 0.5phr, TAC 0.5phr.
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Figure 7. Modulus at 100% strain of EVA foams
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Figure 6. SEM photographs( X 100) of EVA foams which were foamed by the blowing agent (JTR: Ti=155C) : (a)
DCP 0.5phr, (b) DCP 0.7phr, (¢) DCP 0.5phr, TAC 0.3phr, (d) DCP 0.5phr, TAC 0.5phr.
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Figure 9. Energy curves of EVA foams in rebound test
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