UDC 547.313.2: 678 —13 : 678.7 154

TF Ly~ = v EHGRKE Ta0 T L VRO

(ERZ]

®ooa o =
L & ® K
| P

Properties of Ethylene Viny! Acetate Copolymer—Rubber Blends

Shuzo Watanabe
Noriaki Emura

Masaru Uemura

The physical and mechanical properties of various ethylene-vinyl acetate copolymer (EVA)—rubber blends
vulcanized with sulfur and with dicumy!l peroxide (DCP) were investigated. It made use of natural rubber
(NR), styrene butadiene rubber (SBR), cis-1,4-Polybutadiene (BR) and butyl rubber (IIR) as the rubbers.
Results were as follows :

1) In case of blends containing relatively small quantity of the rubber, the tensile properties of the blends
crosslinked with DCP were superior to those of the blends vulcanized with sulfur. Tensile strength and
elongation of the blends varied linearly with their blending composition.

2) Hardness and tear strength of the blends varied also linearly with their blending composition independent
from a kind of rubber.

3) As EVA content in the blends decreased, the secant modulus at the rocm temperature decreased and the
swelling degree of the blend in iscoctane decreased.

4) The crosslinking efficiency of DCP for the blends were better than that of sulfur, particularly in blends

containing large quantity of EVA.
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Table 1 Recipes on sulfur vulcanization.

| EVA-_[EVA VA -
| | Blend | Blend \ Blend i Blend |

‘ Blend polymer | 100 | 100 ? 100 ‘ 100
Antioxidant D11 |1 1
Stearic acid : 1 1 ‘ 1| 3

o) 5 5 ! 5 | 5

‘ Colloidal Isilica | — 0 | - | — |

| Accelerator cx | 1.5 | 1.75: 1.75  1.75)

| ' '

Sulfur 2 2 1.5 | 2
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7sds, LEA AT MIROGHETHER LD 5 5EHR X 3
BREInD A, %1 DCPRUED & 4krk DCP O3 A
LOBEL 2o

) pIREER, 5IRRB, WERR, HERBIET®R
DERAUABC L 5o T 73UBHE L 160°Cle ki3 5
L%EMRED - TR L VAL,

(5) MHmaERE JIS K 6301 hnfi = AyERatBR e 2
T, BBME LTA VAT R RN TIT 510, 7

BT 40°CreRnT, 1V F7 &% TRk

CRELIcE TOEEHIMR LD Rdte,

3. M R

W 4 #

7 LY FED A A7 DB o AOREIC &SP
RATEW T -7 —F7 DCP RSMELEN T, =
LOTHC X » TEWVMNE 5 2, 7t EVANR
7LV KB YT EVA-SBR%, EVA-BRZDIE
CEBREEDR A Uiz, Tt EVA & T A0 GO R
BEWBtRoidn s DL Bbh s,

(2) DIREHE

7L v KD A T s & o8 DCP 34605 |35
IR LK% Fig. 1~4 KRL1z, WTFNOBEL F
D7 L v FICsig epl L T+ %,

300 |-
250 | /
o /
% 200 ol
=~
= Ek 574%"""""5
%150 A <
o é/@
W 100
\
=50 &“ﬂh
EVA 100 80 60 40 20 0
Rubber 0 20 40 60 80 100
Fig. 1
Tensile strength of the blends vulcanized with
sulfur
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Fig. 2
Tensile strength of the blends cured with DCP

*¥1 Phenyl-g8-naphthylamine
*2 N-cyclohexyl-2-benzothiazole sulfenamide
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Elongation of the blends vulcanized with sulfur
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Elongation of the blends cured with DCP
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Hardness of the blends vulcanized with sulfur
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Hardness of the blends cured with DCP
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Degree of swelling in iso-octane of the blends

vulcanized with sulfur
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Degree of swelling in iso-octane of the blends
cured with DCP

M W W o

F L UM AIT S kiR Y Fig 13, KR T. 44
o IR OEEciE, EVA Biciig L A X 100%H S
h, JAOEIHETICONTHUS AT, T X
N 4 FIC kB BERIGE T ARD & Taoi, EVA
B TRE LT T dDrEx bhb, iy, DCP
BIEOE AL, S RWThb i, EVA HTH
I O ERERIGHT IR T D,

100 o
80f
60 /&
e &§§¢E
o A0f :
o
AT A/E’
1
~  20F /
z?\ 1 1 ! 1
EVA 100 80 60 40 20 0
Rubber 0 20 40 60 80 100

Fig. 13

Extractability by xylene of the blends vulcanized
with sulfur
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Extractability by xylene of the blends cured with
DCP
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Crosslinking density factor of the blends
vulcanized with sulfur
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Crosslinking density factor of the blends cured
with DCP

Notes:
Sulfur vulcanization
—e— EVA-NR blend
-@- EVA-SBR blend (with silica of 40 PHR)
=/A—- EVA-BR blend
-(2]- EVA-IIR blend
DCP cure
—®— EVA-NR blend (DCP 0.5 PHR)
-(©- P (DCP 1 PHR)
—X=EVA-SBR blend (DCP 3 PHR)
-Q- » (with silica 40 PHR) (DCP 5
PHR)
~/A\-EVA-BR blend (DCP 0.5 PHR)
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