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Q ok Ao 272 FFEAT compression set EAHL FAAF)7] Y359 ethylene vinyl acetate
copolymer (EVA)¢} styrene vinyl isoprene styrene triblock copolymer (SVIS)& £dE3dle] 2EAE Az
g d2A P EVA/SVIS Edsurt dxulg ® JAH B s 9%E 2ARED SVIS #
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ABSTRACT: The foam of ethylene vinyl acetate (EVA)/styrene-vinyl isoprene-styrene triblock
copolymer(SVIS) blend was prepared to improve the shock-absorption and compression set
characteristics at room temperature. The effects of blowing agent and blend ratio of EVA/SVIS
on expansion ratio, cell structure and mechanical properties of the foam were investigated. As
the SVIS content increased, the viscosity of blends was increased but the crosslinking rate was
slow down, the expansion ratio was decreased, and the specific gravity was increased. At room
temperature, the resilience was not affected by increasing the amount of blowing agent. The
value of "tand was increased by increasing the amount of SVIS. As a result, the value of
compression set was decreased. This is due to the increased values of specific gravity and

crosslinking density of the EVA/SVIS foam.
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Table 1. Formulation of EVA/SVIS Blend
HEMZE. 2 A7) AH8% ethylene vinyl Compounds
= Z)oj| A %3} 3]
acetate (EVA)= Dupont(F)dlA A Z3% VA & Vaterals AmounS(EhD
Zro] 18wt%<l EVA-460(815 : 0.94D)& A}&3)
. . . EVA 100 90 80 70 60
H2.H, styrene vinyl isoprene styrene triblock
copolymer(SVIS)x=  Kuraray(F)oA A =§ SVIS 0 1020 30 40
styrene &3Fo] 20wt %Ql VS-1(¥1%:0.94)& Zinc oxide 3
Abgstain), Stearic acid 1
3}&hat ¥ A (chemical blowing agent(CBADZ Dicumyl peroxide 0.5
Table 2. Formulation of EVA/SVIS Blend Foams
Materials Al A2 A3 Bl B2 B3 Cl C2 C3 D1 D2 D3
EVA 100 100 100 90 90 90 80 80 80 70 70 70
SVIS 0 0 0 10 10 10 20 20 20 30 30 30
Zinc oxide 3 3 3 -3 3 3 3 3 3 3 3 3
Stearic acid 1 1 1 1 1 1 1 1 1 1 1 1
Dicumyl peroxide 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Blowing agent 3.5 4.5 5.5 35 4.5 55 35 4.5 5.5 35 45 5.5
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Fig. 2. Cure curves of EVA/SVIS blends by
different blend ratio (by wt %) at 15
5C:  (A)100/70; (B)90/10; (C)80/20;
(d)70/30; (E)0/100.

Table 3. Cure Characteristics of EVA/SVIS
Blend Compounds

Cure Curve Value 100/0 90/10 80/20 70/30 0/100

tio (min) 38 41 48 52 17
tgp (min) 32 323 333 398 436
M. (Nm) 0.263 0319 0.337 0386 0.556
My (Nm) 0953 101 1171 1232 1417
dM (Nm) 069 069 0834 0846 0861
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Z MEA vlFe Jkx BATY £A PE9
ApBAz ARG tzA 2 staA9
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Fig. 3. Effect of SVIS content on specific
gravity of EVA/SVIS foams.
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Table 4. Foaming Characteristics of EVA/SVIS
Blend Foams

Characteristics Al Bl Cl D1

Gel content (%) 835 84.2 85.1 87
Cell size (nm) 113 106.4 96 79.7
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Fig. 4. SEM photographs(X 100) of EVA/SVIS foams with various composition: (a) SVIS 0%

(b)SVIS 10%; (c) SVIS 20%; (d) SVIS 30%.

At A2 A353 A2E, 2000



Ethylene Vinyl Acetate/Styrene Vinyl Isoprene Styrene Triblock Copolymer @ =2 B¥XE4 111

A e 89 Tl ZIddE ez Beloh
et A 7ha FEe] 9% celld] WAE
Aoz ol WEHjgol BAAE A
o2 #aEd, SVIS §3F F7ho o4& Hxy)
29 Z2MF F7hE gel FFY SHAAR
BE & 4 9Ed Table 49 JeERd RAAFH
SVIS &aFF7tel wet gel &Fol $7ide ¢
& it

EVA/SVIS Bz wxA9 cell +2& Fig
4o JEMAUTE. Fig. 4o) UeERd nie} o)
SVISY] gol Zvigtel wet celld) e Z
Adtdch 2EA 9 iuA Fe FYIEL
o, SVIS= EVART 7ta&sr) &3 HEV)
7] g celle] 271 Zas 718 (nucle-
aiom2th 933 cell 43z #AL A’
metA SVIS gaFol F7hgel ozt EJI= W
o gel gFol F7t8tx o2 U celld] A%
o] wajuty] MEoZ WrieEry WAA Y o
A EAe w¥uge FFE M A 2
o} oA BxA e BA¥ss FYuF
A ula HWriselel ok ¢d ok W7t
yAsiohE Yutdog EVA WEA O 7|AA
242 ulFo] Fylgtel wek F7EAl doh
Y 2Egd AS oy F2I Wee
cell 37, cell ¥, open-celiel oFef wha} ¥
Fig=d

Fig. 591 EVA/SVIS ¥ wEA e ¢&A
o] B& $H-Hy EAE Jehidn SVIS
o] F7Mgol we} 27|4E ZAEs BEd
dol gtEAEE F/3lgen FUHIFAAE
oA SVIS FFol BEFE 2V AEHE Y
Padge &A= E UM ol F
7b4 ggleg B £ gled AAS SVISHF
o] Zy}ate) wie} cell I7\7F FASHS BF0]
z7}8py] WRoln, EAe E¥4 Jlu 9%
& 3}& polystyrene (PS)e] &3o] duizes
=7lg #ul o}zl polyisoprene(PD segment

38tA sl Qlste] EVA/SVIS £d= ¢

)

o

=AY staUEst Juder 3787 o
oz 4zE

™

400

—e— SVIS 0%

—v— SVIS 10%
300 —=— SVIS 20%
—&— SVIS 30%

200

100

Compression stress(kgf/cm?)

[ 10 20 30 40 50 60 70
Compression(%)

@
400

350 1 ~eo— SVIS 10%
—»— SVIS 30%

300

250
200 -
, 150

100 -

50

Compression stress(kgf/cm?)

0 10 20 30 40 50 60 70

Compression(%)
()]
Fig. 5. Comparison of compression stress-strain

curve of EVA/SVIS foams with (a)
various blend ratios and (b) two blend
ratios under same specific gravity.
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Fig. 6. Comparison of hardness for EVA/SVIS
foams with various SVIS contents as a
function of specific gravity.
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