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An investigation has been made of the effects of blend of various ethylene-vinyl acetate copolymers (EVA)

upon the environmental stress crack resistance (ESCR) of a low density polyethylene (PE) in accordance

with the two fundamental parameters of the vinyl acetate content and the melt index.
It was found that the ESCR of PE/EVA blends is superior to that of the directly synthesized PE and
EVA themselves. It was also found that the ESCR of PE/EVA blends having same vinyl acetate content

with EVA itself can be improved with the increase of vinyl acetate content of EVA blend, but it was

not affected by melt index of EVA blend.

The value of ESCR of the blends was decreased by Brabender mixing and was recovered reversibly to that

of the original unsheared blends by heating in an inert atomosphere. It was proved that the ESCR of the
PE/EVA blends was influenced by heterogenity in the blends due to incompatibility of the EVA blend.
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Table 1 Characterization of polymers investigated

Resin | MI [ d [ VAc |
— I(g/10min)| (g/cc) %)
Resin A | 1.5 | 0.924 0
B 1.5 | 0.9% 2.0
C 3.0 | 0.928 9.3
D 1.6 | 0.941 19.4
E 20 0.942 19.2
F 131 0.936 18.1
G 22 0.954 30.2
H 10 0.970 | 39.5
(2] EE&FIF

Figl W EBROFIC O CTH#IC T, =— Lk
D7 v FLic PE/EVA 13, B O EE s T 08
IO EL TN D1, 75~ v 5 — Fifds L Ok
M AT 5 7,

Rell Ml Brabeader Plastogeaply heat yreatment
mixing mixig al 1550

at 1G0T, Snin 0, 10,20, 30, 60 miyy ar 190, T8l inl,
! COMPICsanin compression

netioxidant S0ppm I N'*ﬁ_'joe lmu...‘

measuremint of measurement of
ESCR 5C

ESCR
Fig. 1 Procedure of experiments

(3] 7Lk

PE & EVA o 51 v Fik, 150°Ciz - = 6"¢ x
12" v —~pim kb S BT - too T, Z D E LBl
kD12 7 = 7~ REEALBS 1 F% 500 ppm ¥hn L7z,
(4) T~ 4 —RiE

PE, EVA 15 X0t PE/EVA Blend ot~ 5~ v
=T FAV 5 7ClTiente, BEE 50ml oF 4
o3~ &4 7, Roller Mixer Type 50 R\, BEE 155°

¢21)

C, B 50 rpm <0, 10, 20, 30 % L ¢ 60min ¢
Tie\ D RABA R B v 7 AR PR L iny s,
VY YDA ET43g L L7,

(5) & & 12

IR VE B VOB 300ml 27 v
AT v, Ny e 190C, 18R4T - 720

(6) REBRRDFR

Rl TV YR LoY, FSRUL—BLs vk
LOBILE v 2 13150° Clefft o e B4 L R 1c T 3 mof
W Lice & 3 muighs 538 x 12. 7amd 2084 K- 4 474
& ESCR ot L,

(7] ESCR o

ASTM D 1693—66 jzfty» ANTAROX CO-630 o
10wt Soln. # F\v~T50° Cio THIGE L=,

3. B L%

(1] T RO VAc 28L& ESCR DMK
7TV Y kD VAc &8 L ESCR opiffEs Fig. 2 1o
MLice 2D 275 756 PE/EVA v v ko ESCR
2 VAc EMIBINT D L5 LLALET S o & i
o ¥, FUVIifkho VAc BEARLT HoT
b, AT 2 EVA OFfIc Lo CFOPEIT R S =
EBbn B,

800}
600
400
PE/ResinH PE/ResinD
2001
100
=80
Lo
2 60
E PE/ResinC
~ 40
o
@]
%)
j£a}
20
10

1

0 i 7 3 1
VAc content of PE/EVA blend (%)

Fig. 2 Effect of VAc content of PE/EVA
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Fig. 4 Effect of Brabender mixing on ESCR
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Fig. 5 Reversible ESCR changes of PE/EVA
blends and EVA
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