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Experiment on impact forces on single PDC cutter in cement
sample with gravels
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Abstract: By making cutting experiments on single PDC cutter with a diameter of 19 mm in cement samples containing grav-
els, the laws of some factors such as gravel diameter, cementing strength, cutting depth, cutter back rake angle affecting the
impact force on PDC cutler were studied. The damage mechanism on PDC bits drilling the gravel layer was analyzed. The re-
sults show that the impact forces on cutting teeth increase with the bond strength of the gravel and the gravel diameter increas-
ing. With the increase of cut depth of cutting teeth, the impact force increases exponentially. Under the same cutting area,
the impact force increases as the back rake angle increases. When the impact load is greater than the limit of impact
strength, the cutting teeth will produce fragmentation. Even if the impact load is not to the limit of impact strength of the cut-
ting teeth, the cycle of impact loading reaching the impact toughness of the cutting teeth, the cutting teeth will occur the fa-
tigue damage.
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Fig.2 Relation of average forces versus compressive strength and impact forces versus compressive strength
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Fig.3 Relation between impact forces and gravel size
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Fig.4 Relation between impact forces and cut depth
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Fig.5 Relation between impact forces and back rake angle
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