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Abstract : Two types of ethylene-propylene copolymers (EPM) were melt blended with poly-
propylene (PP), and their tensile properties and their corresponding microstructures at vari-
ous temperatures were investigated. From the tensile test, the yield stress and the Young's
modulus decreased as the testing temperature increased, however the yield strain and the
elongation at break increased. Generally, higher temperature affects the deformation of crys-
talline region by thermal activation. This induced shear yielding and crazing more easily, and
resulted in an increase of toughness. From the tensile fractured surface observations via
scanning electron microscopy (SEM), shear yielding and crazing were also found. The tensile
fractured surfaces showed that as the EPM content increased, the shear yielding of PP ma-
trix became dominant and resulted in an oriention hardening of PP/EPM blends.
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Table 1. Properties of PP and EPM’s

Melt Flow  Ethylene Glass Transition
Index? Content Temperature
(g/10min) (wt%) (G o))
PP 4.82 - - 9.6
EPM1 3.23 74 -41.0
EPM2 0.69 73 -39.1
2 at 230, 2160g.
Table 2. Composition of Blends
Code PP EPM1 EPM2
(wt%) (wt%) (wt%)
00 100 — -
11 90 10 -
12 80 20 -
13 70 30 —
15 50 50 -
21 90 - 10
22 80 - 20
23 70 - 30
25 50 - 50
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Fig. 1. Yield stress vs. temperature at various com-
positions in (a) PP/EPM1 and (b) PP/EPM2 blends.
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Fig. 2. Yield strain vs. temperature at various com-
positions in (a) PP/EPM1 and (b) PP/EPM2 blends.
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Fig. 3. Young's modulus vs. temperature at various
compositions in (a) PP/EPM1 and (b) PP/EPM2
blends.

7MA 0]2REB T, oA FRFAL &y
Wyo] ARYFH 3l JAHo] JE FFHT
a7 dojutA| = Aoz Q.

EPM9] gHg57h= 4L 989 #4E
7HRgEH ol $E-8Y 9 A3} vFVIXE PP
tjEY 29] 2H49 AASIT A7} UAA Re
2 Bt} EII=159 Edl=259 39 EPM
o] PP F3| WEYAE o]0 WY S 3t

372

50
A 00
" n
~ 47 011
8 *n °
3 a0t Jf
2 ° (m]
® ]
= o
g2 . A
T
=]
=) 10
0 L L
-50 -25 0 25
Temperature (° C)
(a)
50
A 00
N 21
~ 4r 02
S ® 2 g
3 A
£ a0r a
‘j ° =
.g 20T D ‘
]
80 ]
g A
= 10
[
0" L A
-50 -25 0 25
Temperature (° C)
(b)

Fig. 4. Elongation at break vs. temperature at van-
ous compositions in (a) PP/EPM1 and (b) PP/EPM2
blends.
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