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Study on Ultra-High Molecular Weight Polypropylene Compound
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Abstract: Polypropylene is widely used as a component material for various industrial machines and devices. Ther-
moplastic polymer materials are crystalline polymers that have a low friction coefficient and strong characteristics, so
they are used as materials for gears, plumbing parts, automobile parts, and toys. Ultra-high molecular weight poly-
propylene (UHMWPP), a polypropylene with a molecular weight of over 1 million, is a high-stiffness, high-impact
resistant material that has higher impact strength than general PP and is currently friction resistance, which is used
not only for interior materials but also for rubber materials. Research is underway to apply it to sealing products.
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Table 1. Properties of UHMWPP Composite

1 2 3 4
Specific gravity 1.37 1.37 1.37 1.37
Tensile strength (MPa) 142 45 135 78
Bending strength (MPa) 186 48 175 120
Flexural modulus (MPa) 9870 1703 9187 3185
Impact strength (kJ/m?) 33 18 30 19
HDT (C) 161 100 161 102
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Figure 2. Dynamic friction coefficient measurement equipment.
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Figure 3. Friction schematic diagram; P is the normal applied load.
v is the scratching velocity.
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Table 2. Properties According to Melt Extrusion Temperature
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Compounding temperature (C)

180 190 200 210 220 230

Specific gravity 1.37 1.37 1.37 1.37 1.37 1.37
Tensile strength (MPa) 141 142 142 142 142 135
Elongation (%) 29 3 29 29 29 1.9
Flexural modulus (MPa) 9912 9924 9974 9936 9904 8983
Impact strength (kJ/m?) 34 33 34 32 33 24

Table 3 Friction Coefficient Under Various Conditions
Friction length  Friction velocity Load UHMWPP PP UHMWPP-GF20 PP-GF20
(mm) (Hz(repeat/min)) (kef) Friction coefficient ()

0.1125 0.1385 0.1203 0.1644

4 0.1005 0.1342 0.1204 0.1786

0.1224 0.1288 0.1201 0.1830

0.0904 0.1313 0.1171 0.1299

0.5 7 0.0740 0.1164 0.1197 0.1223

0.0740 0.1234 0.1120 0.1272

20 0.0844 0.0998 0.1029 0.1325
10 0.0891 0.1023 0.1108 0.1300

0.0880 0.1025 0.1095 0.0842

0.0439 0.0440 0.0422 0.0859

2.0 4 0.0489 0.0455 0.0440 0.0821

0.0415 0.0475 0.0473 0.0864

Polym. Korea, Vol. 49, No. 3, 2025



304 Aed

500 um | 100 pm

Figure 4. Optical microscope images ((a), (b): UHMWPP (x100,
x500); (c); (d) UHMWPP-GF20 (<100, x500); (e); (f) PP (x100, x500);
(g); (h) PP-GF20 (%100, x500)).
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Table 4. Change in Physical Properties of UHMWPP Depending
on the Number of Extrusion Processes

Ist 2nd 3rd

Specific gravity 0.90 0.90 0.90
Tensile strength (MPa) 45.0 34.7 349
Bending strength (MPa) 384 100 100
Flexural modulus (MPa) 1529 1277 1253
Impact strength (kJ/m?) 32.0 16.0 53

Table 5. Change in Physical Properties of UHMWPP-GF50
Depending on the Number of Extrusion Processes

Ist 2nd 3rd

Specific gravity 1.34 1.34 1.34
Tensile strength (MPa) 143 135 133
Bending strength (MPa) 182 170 167

Flexural modulus (MPa) 9821 9500 9334
Impact strength (kJ/m?) 52 25 13

Table 6. Crystallinity of UHMWPP Depending on the Number
of Extrusion Processes

Ist 2nd 3rd
UHMWPP . 0.157 0.309 0.306
UHMWPP-GF50 y. 0.257 0.563 0.344
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