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Abstract—Rheological properties of nylon-6/ethylene-propylene rubber (EPR)/ehtylene-acrylic ester-maleic anhy-
dride copolymer (EAM) blends in which EPR and EAM were used as impact modifiers of nylon-6 were studied
at 240C. The viscosity of the blend increased as the conent of the EAM was increased even though the
viscosity of the EAM was the lowest among those of the constituents. It was observed that the viscosities
of nylon-6/EPR(I)/JEAM blends became higher than those of nylon-6/EPR(II)/EAM as the EAM content was
increased although the viscosity of EPR(I) is lower than that of EPR(I). It was postulated that changes of
the rheological properties of the nylon-6/EPR/EAM blends depending on the blend ratios are attributable to
changes of the morphology and the deformability of the droplets of the discrete phase.
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Table 1. Characteristics of polymers used in the experiment

Polymer Manufacturer Grade Characteristics

Nylon-6 Tongyangnylon Co.  Toplamide-1021 medium viscosity

EPR(®) Kumho EP Rubber KEP-070 ethylene-propylene rubber, Mooney Viscosity (100C ):
24 lb.in.

EPR(I) Kumho EP Rubber KEP-570 ethylene-propylene-diene rubber, Mooney Viscosity
(100 ): 88 1b.in.

EAM Ato Chem Lotader 4700 ethylene-acrylic ester-maleic anhydride terpolymer
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Fig. 1. Viscosity vs. shear stress of the polymers
used in the experiment at 240C : (O) nylon-
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Fig. 2. Viscosity vs. shear stress of the nylon-6/EPR
(I)/EAM systems in different ratios (by wt.)
at 240C : (O) 80/20/0; (@) 80/16/4; (v) 80/12
/8; (¥) 80/8/12; () 80/4/26; (m) 80/0/20.
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Fig. 3. Viscosity vs. shear stress of the nylon-6/EPR
(II)/EAM systems in different ratios at 240C .
Symbols are the same as in Fig. 2.
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Fig. 4. Viscosity vs. EAM content among the EPR
and the EAM of the nylon-6/EPR(I)/EAM
(triangles) systems and nylon-6/EPR(II)/EAM
(circles) systems at different shear stress.
Open symbols denote viscosity at 3X10° dy-

7o][8], nylon-6/EPRe] 79 A8E formic acid

§-Hel| =2l Molau A1 & ollA 3% nylon-6 445}
w3l EPRe) a5 =dl H¥hsto] nylon-6/EPR/
EAMA = fuja o] FRe)sr} #dso] aztze

8 A5 235, 1903

nes/cm’? and closed symbols denote viscosity
at 3X10° dynes/cm?

FFHA 2 PAo] EAATHE] £ Ay A%
3+ EAM-& nylon-6X.tl= EPR# H3}Ao] 403}
o] @A BAZoZ EAsln], EAMe] St



EP %2 7§23 Nylon-69 fwshd A4 147

B4p782 2BKY Xi.

A427089 20KY ¥i
(©) d

Fig. 5. SEM micrographs of cryogenically fractured surface for various blends of nylon-6/EPR/EAM in different
composition (by weight): (a) nylon-6/EPR(I)/EAM(80/12/8); (b) nylon-6/EPR(I)/EAM(80/4/16): (c) nylon-
6/EPR(II)/EAM(80/12/8); (d) nylon-6/EPR(I)/EAM(80/4/16).
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