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Experimental study on force of PDC cutter breaking rock
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Abstract: The effects of cutting area, contact arc length, the geometry of cutting face, back dip angle of PDC cutter and rock per-
formance on force of PDC cutter breaking rock were simulated experimentally. The results show that it conforms to the essence of
PDC cutter breaking rock that adopting contact arc length, cutting area and rock drillabillity as the characteristic parameters of the
geometry property of cutting face and rock performance. The tangential and positive forces on unit cutting area of PDC cutter in-
crease with the increase of contact arc length, cutting area, back dip angle of PDC cutter and rock drillabillity class. The mathemat-
ical relationship between the tangential and positive forces on unit cutting area and the m;Jltiplication of cutting area and contact arc
length is obvious linear. When back dip angle is less than 10 degrees, the force on PDC cutter is relatively less. According to the

experimental results, the force model of PDC cutter breaking rock was developed.
Key words: PDC cutter; rock breaking; force model; experimental study
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