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NUNTAWUT CHANTANAKORN : LOW SURFACE ADHESION
HDPE/PTFE BLENDS. THESIS ADVISOR : ASST. PROF. UTAI MEEKUM,

Ph.D., 303 PP.

SURFACE ADHESION/HDPE/PTFE/UHMWPE/CROSSLINK/2X FACTORIAL

DESIGN OF EXPERIMENT/SURFACE TENSION

This thesis aimed to study the compounding formula between HDPE, PTFE,
UHMWPE and filler(s). DCP and silane were used as macro chain crosslink system in
the HDPE/PTFE blend. The low surface adhesion HDPE/PTFE applied for non-stick
rubber latex harvesting container was targeted. The polymer compound was
performed in the closely intermeshing co-rotating twin screw extruder. The test
specimen was prepared by injection molding and tested according to the standard
methods. The 2 factorial design of experiment (DOE) as primary tool to determine
the effect the blend constituents reviewed that the DCP and interaction amount
between PTFE and silane content used in the HDPE/PTFE blending had negatively
and significantly affected to MFI of the blend. While, DCP content was negative and
significant effect to the flexural strength of the sample without sauna curing.

Later studies concluded that the HDT of the original samples was decreased
with increasing the ratio of silane in the crosslink system but the HDT was slightly
increased with increasing the silane after undergoing the sauna treatment. The
HDPE/PTFE became more flexible material, or softer, when increasing in the silane
fraction. It was indicated by the flexural, tensile and impact properties. Therefore, the

superior in the wear of the samples was found. The surface treatment of PTFE by



AV}

DCP before blending with HDPE, the results suggested that decomposition
temperatures of DCP during the treatment did not have the significant effect on the
mechanical properties of HDPE/PTFE blend. However, better in the interfacial
adhesion between HDPE matrix and treated PTFE were observed. Addition of
UHMWPE as toughener into the HDPE/PTFE blend was verified at UHMWPE
content above 5 phr. The mechanical properties were decreased with increasing the
UHMWPE contents. However, the impact strength was increased with increasing the
UHMWPE portion. The effect of HDPE/UHMWPE master batching temperatures
before compounding with HDPE/PTFE was resolved. It was manifested that better
dispersion of UHMWPE in the blend was obtained when the UHMWPE/HDPE
master batch pellet was used. The master batching temperatures had no significant
effect on properties of final HDPE/PTFE/UHMWPE compounds. The fire clay
powder and the combined talc/fire clay fillers were added into the HDPE compound.
The compound filled with fire clay showed that the MFI of the
HDPE/PTFE/UHMWPE compound was increased by adding fire clay. The
mechanical and thermal properties of the composite material were slightly increased
with increasing the fire clay loading. For the combined fillers, talc/fire clay, it was
observed that the mechanical properties were also slightly inferior when high portion
of fire clay fillers was added. The impact was slightly increased with increasing the
fire clay fraction. Peeling force investigation on the surface of the compound was
conducted. It was evidenced that the lower peeling force was obtained while adding

low polarity fillers, 30 to 20 of talc and fire clay, onto the polymer blend.
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