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ABSTRACT: The work aims to study effects of various polishing pads on surface CMP (chemical mechanical polish-
ing/planarization) process of cemented carbide cutting tools, so as to provide an effective reference for high precision chemical
mechanical polishing of cemented carbide tools. With Nanopoli-100 intelligent polishing machine as experimental equipment
and homemade alumina polishing fluid as polishing liquid, nine kinds of polishing pads were used to carry out CMP experi-
ments to YG8 carbide cutting tools. Material removal rate and surface roughness in machining periods of 0~40, 40~80 and
80~120 min were compared, optimal surface morphology of the carbide cutting tools was observed, and the effects of pad cha-

racteristics on CMP result were analyzed. Provided with polishing speed of 60 r/min and polishing pressure of 177.8 kPa, only
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five of the polishing pads were suitable for CMP of YG8 cemented carbide tools. The surface roughness of polishing pads had

most significant effects on CMP of cemented carbide tools. The higher the surface roughness of polishing pad was, the greater

the removal rate of polishing material was. In addition, service time of polishing pads also affected the CMP process. The longer

the service time of polishing pads was, the lower the removal rate of CMP material was. After receiving CMP by five different

kinds of polishing pads, surface burns and cracks on cemented carbide tools were greatly improved. The maximum material re-

moval rate was 47.105 nm/min after being polished with fine canvas for 40 minutes while the minimum surface roughness was

0.039 after being polished with fine canvas for 80 minutes.
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Fig.1 Schematic diagram of experiment principle and equipment: a) working principle diagram, b) intelligent polishing machine
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Fig.2 Schematic diagram of damaged polishing pad: a) high-density artificial pleuche, b) precision nylon, ¢) polishing cloth
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Tab.1 Classification and physical characteristics of five kinds of polishing pads

‘ T i s
e F#/mm Ralym (Shore-A) Ag-em™)
AHAAT 1.20 ~1.30 223 82 0.40+0.05

e aeii] 2.50 ~ 2.60 132 80 0.40+0.02
YN i 1.25~1.35 15.5 6445 0.42+0.06
RABRILAY 1.55~1.65 19.3 5042 0.47+0.02
L iy 4 2.00 ~2.10 19.8 78+2 0.47+0.02
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Tab.1 Surface morphologies of five kinds of polishing pads
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Tab.3 Process parameters in the CMP
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Tab.4 Mechanical properties of YG8 cemented carbide tool
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Fig.3 Relationship between material removal rate and surface
roughness, polishing time of polishing pad
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Fig.1 Relationship between surface roughness and surface
roughness, polishing time of polishing pad
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Fig.5 Cemented carbide tool before (a) and after (b) polishing
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Fig.2 Surface morphologies of YG8 cemented carbide tool after CMP of different polishing pads: a) before CMP, b) CMP of
flocking, ¢) CMP of microfiber compound cloth, d) CMP of polyurethane polishing pad, ¢) CMP of polyurethane polishing
leather, f) CMP of fine canvas
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