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Abstract: Recently, efforts are being made to develop composite materials that can replace aluminum materials for inte-
rior and exterior parts with excellent impact resistance and low specific gravity, and efforts are also being made to develop
composite materials using ultra-high molecular weight polypropylene to improve properties such as lightness, heat resis-
tance, formability, wear resistance, and impact resistance. Therefore, ultra-high molecular weight polypropylene is a
unique heat transfer polymer with excellent performance, making it difficult to continuously process ultra-high molecular
weight polypropylene without using processing aids due to its ultra-high molecular weight rheological behavior. In this
study, we conducted a process study on how to manufacture polypropylene resin with an average diameter of 0.1 to
200 pum into a pellet form that can be extruded and injected, and it is expected to be helpful in understanding ultra-high
molecular weight polypropylene.
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Figure 1. Temperature gradient of extrusion process.

Figure 3. Particles of UHMWPP.

Table 1. Properties of UHMWPP

Method UHMWPP
Specific gravity ASTM D792 0.9
Tensile strength (MPa) ASTM D638 45
Bending strength (MPa) ASTM D790 47
Flexural modulus (MPa) ASTM D790 1700
Impact strength (kJ/m?) ASTM D256 30
Hardness ASTM D785 105
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Figure 4. Complex viscosity at extrudable temperature.
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Figure 5. Morphology of UHMWPP in the extruder.
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Figure 6. Melting behevior of UHMWPP (T}, : 173 C).
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Table 2. Molecurlar Weight According to Processing Conditions
Parameter A B C D E
Mixing process time (HR) 4 3 2 1 0.25
Stirring speed (RPM) 13.82 12.45 4.15 4.15 4.15
Side fider speed (RPM) 20 20 20 20 20
Weight average Molecular weight (M,,) 741643 775,960 919,823 1,279,528 1,399,876
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Figure 7. Schematic diagram of molecular arrangement according
to the number of extrusions.

29} ztt,

Bk, Alzd dele] S AlEs S 749 d
ARl JFo g AT B R EAF] ¢S v ¢
A0 B FAS silen 20e v 2

A= Z2ekE 2 oS ARRsle] GPC B4 7)7]) 21e
ofgfe} 7t

ZA7)&m): TCB +0.04% BHT (after drying wiht 0.1% CaCl,)

ZAZ7]: Rl-detector

£ A7) ASTM 40l we} 14757} 45 MPa o]do]
B FA7ETE 30 ki/m? oS BTk HEgk Aj2HE HEo
T BARRES 1305 odo® 1007l de] Balge] &
Fhe RISkt
UEZH 3150 2 UHMWPP BM. 2vEA e 2
Z2IAS g Sl e gHRl TR )
A7} WA o] Figure 70 YA F&578 3
7t 49 dFE mRE A gofsly] Sl k&3l
o w2 IFA H7E s

T PAFS] UHMWPPE 13} HEX 8-S 6o
e REEDL o5 3§l UET8<S 56}04 Flgure 87 7EL
ol whe AP 2
E A 9] ZHE o] dojior ¢ ?m%ﬂ*i TXH SEX
S7HE Qlste] oM Yo s ESSETE B s 4
Ao SN 0] EEw $ 2dstofort gt o]
7FE 31 whet R 0] FAR1 FFoR Qlate] Fx|9 A

2

“E

o

3rd sample

2nd sample

Figure 8. Pellet shape according to number of extrusions.

Table 3. Properties of UHMWPP

Ist 2nd 3rd

Specific gravity 0.9 0.9 0.9

Tensile strength (MPa) 45 37.6 36.3
Bending strength (MPa) 47 49 50

Flexural modulus (MPa) 1662 1702 1675
Impact strength (kJ/m?) 30 11 5

Melting index (g/10 min) 1.37 9.1 19.7
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