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Fig. 1  Effect of the screw rotation speed and reaction
temperature on the percentage of grafting of ( EPDM/
HDPE) -g-MAH ( EPDM/HDPE = 60/40) with extrusion
temperatures of (a) 230°C, (b) 270°C and (¢) 310°C
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Fig. 2 Effect of the screw rotation speed and reaction

temperature on the melt flow rate of ( EPDM/HDPE ) -g-
MAH ( EPDM/HDPE = 60/40 )
temperatures of (a) 230°C, (b) 270°Cand (c¢) 310C

with  extrusion
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Fig. 3 FTIR spectra of ( EPDM/HDPE )-g-MAH
(EPDM/HDPE = 60/40) prepared by high shear stress-
induced initiation at 270°C with screw rotation speeds of

(a) 200 r/min, (b) 400 r/min and (c¢) 600 r/min
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Fig. 4 FTIR spectra of ( EPDM/HDPE )-g-MAH

(EPDM/HDPE = 60/40 ) prepared by high shear stress-
induced initiation at 600 r/min screw rotation speed with
extrusion temperatures of (a) 230°C, (b) 270°C and (c)
310°C
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Table 1 The gel content of (EPDM/HDPE)-g-MAH prepared under different conditions *

230°C Gel content (% )

Screw rotation speed (r/min)

270°C Gel content (% ) 310°C Gel content (% )

100 0. 30
200 0. 30
400 0.16
600 0.28
800 0. 34

0.20 0.38
0.08 0.20
0. 06 0.34
0.30 0.36
0. 04 0.20

“ MAH content: 2.0% , EPDM/HDPE =60/40
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Fig. 5 SEM micrographs of the etched surfaces of (a) PA66, (b) PA66/EPDM/HDPE and (c¢) PA66/( EPDM/HDPE )-g-MAH

(EPDM/HDPE =60/40)
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Fig. 6 SEM micrographs of the etched surfaces of PA66/( EPDM/HDPE ) -g-MAH blends (80/20) improved by (EPDM/HDPE) -g-MAH
(EPDM/HDPE =60/40) prepared under different conditions: (a) 270°C and 100 r/min, (b) 270°C and 400 r/min, (c¢) 270°C and 800

r/min
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Fig. 7 SEM micrographs of the etched surfaces of PA66/( EPDM/HDPE ) -g-MAH blends (270°C and 800 r/min)
a) PA66/( EPDM/HDPE)-g-MAH =90/10; b) PA66/( EPDM/HDPE) -g-MAH = 80/20; ¢) PA66/( EPDM/HDPE)-g-MAH = 70/30
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R R IA 76 kl/m’, g all PA66 41 T 20
ZA% TP fH RS A B A 4l PAGG WA R B (H
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IR YR B TR AR, T FLRE SRR Y 5
TR = B R B R B AR R .
HDPE ) i A B & % T EPDM, [ 1lt, PA66/
EPDM/HDPE I8 ¥y i) i A A7 Jr T B

Table 2 Effect of (EPDM/HDPE)-g-MAH on mechanical properties of PA66/EPDM/HDPE blends *

Reaction Screw p PA66 (EPDM/HDPE) - Tensile Elongation Izod impact

Sample temperature rotation speed ¢ content g-MAH strength at break strength

(C) (r/min) (%) (wt % ) content ( wt% ) (MPa) (% ) (kJ/m?)
100 0 70.76 15.55 3. 60

EPDM/HDPE
80 0 47.69 11. 86 2.68
(20% )

1-1 230 100 0.10 80 20 44.73 35.37 12.79
12 230 800 0.52 80 20 44.07 48. 81 24. 60
2-1 270 100 0.26 80 20 44.83 57.10 16.39
22 270 800 0.75 80 20 44.94 60. 88 52.73
3-1 310 100 0.46 80 20 44.54 58.83 18. 62
32 310 800 0.94 80 20 46. 43 86. 66 31.73

* MAH content: 2.0% , EPDM/HDPE =60/40
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Fig. 8 Variation of Izod impact strength (a), tensile strength (b), elongation at break (c¢), and flexural strength (d) of the PA66/
EPDM/HDPE blends with addition of (EPDM/HDPE) -g-MAH ( EPDM/HDPE =60/40, 270°C and 800 r/min)
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STRESS-INDUCED FUNCTIONALIZED EPDM/HDPE AND ITS EFFECTS ON
MORPHOLOGY AND MECHANICAL PROPERTIES OF PA66/EPDM/HDPE BLENDS

ZHANG Ling' , ZHANG Yuncan', YAO Huging’

(' College of Materials Science and Engineering , * College of Chemistry and Chemical Engineering ,

Nanjing University of Technology, Nanjing 210009 )

Abstract The functionalization reaction of ethylene-propylene-diene monomer rubber ( EPDM ) and high-
density polyethylene (HDPE) with maleic anhydride (MAH) during melt extruding through the high shear
stress induced initiation by increasing the screw rotation speed of twin-screw extruder and changing the reaction
temperature was investigated. With increasing the screw rotation speed, the scission of EPDM and HDPE
molecule chains can be caused to form macroradicals and the reaction of EPDM/HDPE with MAH can be
realized. The functionalized product ( EPDM/HDPE)-g-MAH with higher percentage of grafting and better
melt flow rate and lower gel content was prepared. The effects of (EPDM/HDPE)-g-MAH as a compatilizer on
the compatibility ,morphology and the mechanical properties of PA66/EPDM/HDPE blends were studied. The
results showed that (EPDM/HDPE ) -g-MAH greatly improved the compatibility of the blends. With an increase
in (EPDM/HDPE) -g-MAH content in the blend,the size of minor component domains decreased greatly. And
the Izod impact strength and elongation at break of the blends improved obviously.

Keywords EPDM/HDPE blend, High shear stress, Functionalization, Morphology, Mechanical property





