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Abstract—Blends of high density polyethylene (HDPE) and polypropylene (PP) were prepared by melt mix-
ing method. The morphology and the rheological properties of extrudates were measured and refated with the phy-
sical properties of the melt spun fibers, such as X-ray diffraction patterns, tensile properties, and birefringence.

From the SEM photographs of the fractured surfaces, it can be seen that PP forms a continuous phase in
the blends of 25% and 50% of HDPE but HDPE does in 75% blend. In all cases, the discrete phases were finely
distributed. The viscosity and the melt elasticity of HDPE were higher than those of PP and those of HDPE/PP
blends were intermediate. The first normal stress difference of the extrudates increased with the increase of HDPE
content, and thus the birefringence and the initial modulus of the spun fibers did with the HDPE content, but
the crystalline orientation did not show any dependence on the composition. Tenacity showed a deviation from
linearity due to the incompatibility.
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Table 1. Grade and properties of PP and HDPE

MI Density m.p.
Grade {g/10 min} (g/cc) O

PP 50t6H 15 0.90 163
HDPE E308 0.8 0.956 12¢
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Table 2. Sample code and composition of HDPE/PP
blends.

Sample code Composition (Vol. %)

HDPE/PP=0/100 i00% Polypropyiene

25775 25% Polyethylene and
75% Polypropylene
50/50 50% Polyethylene and
50% Polypropylene
75/25 75% Polyethylene and
25% Polypropylene
100/0 100% Polyethylene

Table 3. Operating conditions of melt spinning tester

Specification Condition
Screw speed 3.5-4 rpm
Gear pump speed 11 rpm
Extrusion rate 3.3 cc/min
Nozzle length (L) 10 mm
Nozzle diameter (D) 1 mm
Apparent shear rate 555 sec—!
Take-up speed 75 m/min
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Fig. 1. SEM photomicrographs of extrudates of HDPE/
PP blends.
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Fig. 2. Size of the discrete islands of HDPE/PP blends.
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Fig. 3. Viscosity (7 }-shear rate () relation of the ex-
trudates of HDPE/PP blends.
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Fig. 5. Diffractometer scans for HDPE/PP blends.
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Table 4. Hermans-Stein orientation factors f,, f, and f,
for crysialline phase of HDPE in blends

Orientation factors

HDPE % f, 1 3
0 - - -
25 -0.473 —-0.470 0.943
50 —0.485 —-0.486 0.971
75 —0.483 - 0.481 0.964
100 ~-0.475 -0.473 0.948

Table 5. Hermans-Stein orientation factors f,, f, and f,
for crystalline phase of PP in blends

Orientation factors

HDPE %

fa fb fc
0 —0.477 ~0.480 0.957
25 -0.457 -0.458 0.915
50 ~0.472 —0.473 0.945
75 ~0.473 -0.474 0.947
100 - - -
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Fig. 7. Tenacity of the drawn HDPE/PP blend filaments,
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