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Abstract : Alloys of nylon(PA6) and ethylene—propylene-diene polymer, modified with
maleic anhydride(MEPDM) were prepared using a melt kneading process. This study focuses
on the effects of the content of MEPDM in PA6 blend on the mechanical and thermal
properties of such blends where MEPDM is the dispersed phase. Mechanical properties were
examined by stress—strain measurements and impact strength test. Both impact strength of
PA6/MEPDM at room temperature and at -20°C were improved up to 400-550% with the
amounts of MEPDM. However, PA6/MEPDM containing 3-5 wt% of MEPDM showed the
about 700 kgf/mz of the maximum tensile strength but 85 % of the lowest elongation. For
certain compositions of PA6 with rubbery MEPDM, the interesting reduction of elongation is
caused by the reaction of the polyamide amine end groups with maleic anhydride portion in
MEPDM, that provided a reinforcement in the PA6 matrix. In addition, the introduction of
antistatic agent on the surface of alloys causes significant reduction of their surface
electrostatic resistance.
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Table 1. Physical properties of PA6 (KN170)
Properties Value Test
Relative
viscosity 3.18 HS04(96%)
70.0 L value
1 1
Color 15 b value Color Meter
ater 0.06% KF method
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Table 2. Physical properties of MEPDM

(KEPA1130)
Properties Value Test
Flowness 2 ASTM D 1238
Sp. gr 0.87 ASTM D 3575
Ty -46°C DSC
Volatiles <0.12% ASTM D 148
Yellowness 13 AM S 77-017
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Table 3. The compositions of PA6/ MEPDM

alloys

Sample PA (wt%) | MEPDM (wt%)

EP-0 100 -

EP-1 99 1

EP-3 97 3

EP-5 95 5

EP-10 90 10
EP-15 85 15
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Fig. 1. FT-IR  spectra of PA6/MEPDM
alloys; (a) PA6, (b) EPDM, and (c)
EP-15.
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Table 4. The impact strengths of PA6
blended with MEPDM

Impact strength ( J/cm? )

Sample

25°C -20°C
EP-0 12.3 7.2
EP-1 8.2 6.4
EP-3 12.1 11.3
EP-5 175 12.8
EP-10 22.1 17.0
EP-15 70.2 27.8
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Table 5. Tensile strength and elongation of
PA6/MEPDM alloys

Sample Tensile strength Elongation
(kge/cm®) (%)
EP-0 550.0 39.7
EP-1 560.5 31.7
EP-3 736.0 84
EP-5 709.3 129
EP-10 626.4 12.0
EP-15 9591.8 14.2
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Fig. 2. TGA thermograms of nylon blended
with various amounts of MEPDM;
(A) EP-0, (B) MEPDM, (C) EP-1,
(D) EP-3, (E) EP-5, (F) EP-10, and
(G) EP-15.
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Fig. 3. DSC thermograms of nylon blended
with various amounts of MEPDM;
(A) EP-0, (B) EP-1, (C) EP-3, (D)
EP-5, (E) EP-10, (F) EP-15, and (Q)
MEPDM.
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Fig. 4. SEM images of the surfaces of PA6
blended with various amounts of
MEPDM(X1000); (A) EP-1, (B) EP-3,
(C) EP-10, and (D) EP-15.
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Fig. 5. SEM images of the fracture surfaces
of PA6 blended with various amounts

of MEPDM(X1000); (A) EP-1, (B)
EP-3, (C) EP-10, and (D) EP-15.
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Table 6. Antistatic  properties of NY6/
MEPDM alloys before and after
antistatic agent treatment

Before After

Sample
(kV) (MQ) (kV) (MQ)

EP-0 | -0.13 > 42 -0.01 31.72

EP-1 -0.22 > 42 -0.03 16.23

EP-3 -0.26 > 42 -0.04 15.78

EP-5 -0.27 > 42 -0.06 15.59

EP-10 | -0.40 > 42 -0.04 16.77

EP-15 | -0.35 > 42 -0.07 15.75

4. 2 E

CB iR

¢
to

318 10% AEZ 60% ]
Bl ‘JrE]rIH‘”‘jr ol gt o] f
Hrrelg et malelc
anhydride® 7§12 % MEPDMTL’} PAGS] weto
U= o7 7F WhgEte] MER I HATES ¥
sl Aflexibility 7} #4st7] W&oz ddd
o}.

w3 PA6/MEPDM & Zolof thxulx] A9
ExRoRE W AFTS PA6 AA o] HlE 2
v o] aA &Y 4 Uk

1L

re

==
b

1. L. W. Kim, S. H. Yoo, and C. K. Kim,
Characteristics of Nylon 6/Poly
(acrylonitrile-co-styrene-co-acrylic
rubber) Blends Containing Compatibilizer,
J. Polym. Soc. of Kor., 31(1), 8 (2007).

2. W. H. Jang, J, S, Go, Mechanical
Properties and Morphology of Polyamide
6/Maleated Polypropylene Blends, J. Kor.
Ind Eng. Chem., 10(8), 1136 (1999).

3. D. W. Chung, and P. Y. Kim, Study on
the Characteristics of Nylon/Clay
Nanocomposite Prepared by Monomer
Casting Method, J. Kor. Ind. Eng. Chem.,
16(4), 502 (2005).

4. D. S. Ji, J. H Kim, and C. S. Yoon, A
Study on The Tensile Properties and
Impact Behavior of Polyurethane/Nylon6
Melt Blends, J. of Polym. Soc. of Kor.
26(4), 483 (2002).

5. C. Pagnoulle, C. Koning, L. Leemans, and
R. Jérome, Reactive Compatibilization of
SAN/EPR Blends. 1. Dependence of the
Phase Morphology Development on the
Reaction Kinetics, Macromolecules,
33(17), 6275 (2000).

6. C. Pagnoulle, and R. Jérome, Reactive
Compatibilization of SAN/EPR Blends. 2.
Effect of Type and Content of Reactive

Groups Randomly Attached to SAN,



Vol. 28, No. 3 (2011)

10.

11.

12.

. S. C. Tjong, W. D. Li, R. K Y.

Macromolecules, 34(4), 965 (2001).

. L. Huang, Q. Pei, Q. Yuan, H. Li, F.

Cheng, J. Ma, S. Jiang, L. An, and W.
Jiang, Brittle-ductile transition in
PP/EPDM blends: effect of notch radius,
Polymer, 44(10), 3125-3131(2003).

Li,
Impact toughening behaviour of
quaternary PP/HDPE/EPDM/EP  blends,
Eur. Polym. ]., 34(s5-6), 755-760(1998).

. V. Tanrattanakul, N. Sungthong, and P.

Raksa, Rubber toughening of nylon 6
with epoxidized natural rubber, Polymer
Testing, 27(7), 794 (2008).

Y. B. Chung, and S. H. Ryu, Low density
polyethylene/nylon-6 reactive blend using
corotating twin screw extruder, J. of
Rubber. Soc. of Kor. 40(3), 159 (2005).

G. Hu, B. Wang, and X. Zhou, Effect of
EPDM-MAH  compatibilizer on  the
mechanical properties and morphology of

nylon 11/PE blends, Materials Letters,
58(s27-28), 3457 (2004)
B, Wang, G, Hu, L. Wei, Melting

Behavior, Nonisothermal Crystall- ization
Kinetics, and Morphology of PP/Nylon
11/EPDM-g-MAH Blends, J  Appl,
Polym. Sci., 107(5), 3013 (2007).

o

13.

14.

15.

16.

17.

- 305 -

t 7§24 EPDMS 873t polyamide alloye] #|%= % &4 7

J. Fu,
Toughening

L. Wang, and A. Zhang,
effect of EPDM-graft-
methyl methacrylate and styrene on MS
resin, J. Appl, Polym. Sci., 108(6), 3507
(2008).
7, Oommen, S. R. Zachariah, S. Thomas,
G. Groeninck, P. Moldenaers, and J.
Mewis, Melt rheology and morphology of
uncompatibilized and in situ compatibilized
nylon-6/ethylene propylene rubber blends,
J. Appl, Polym. Sci., 92(1), 252 (2004).

M. M. Green and H. A. Wittcoff,
"Organic Chemistry  Principles and
Industrial  Practice”, p. 170, Wiley,
Weinheim, Germany(2003).

D. K. Louie, "Elastomers”, pp. 16-116,
DKL Engineering, Inc., Richmond Hill,
Canada(2005).

R. Karpeles and A. V. Grossi, “EPDM
Rubber  Technology”,  Handbook  of

Elastomers, 2nd Ed., pp. 845-876, Marcel
Decker, Inc., New York(2001).



