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Optimization Design of the Cutter Size and Back Rake for
PDC Bit in Hard Formation
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Abstract: PDC bit,a rock-breaking tool,has been widely used in the oil drilling industry. While its re-
sult in hard formation is not good, the drilling efficiency is low and the working life is short. PDC cutter size
and back rake are the very important design parameters affecting the performance of PDC bit. Considering
the cutter design of PDC bit in hard formation and using the cutting depth as the index to reflect the cut-
ting efficiency, the effects of PDC cutter size and back rake on the ROP of PDC bit were investigated
through the micro-bit drilling experiment. The results showed that in hard formation with drillability high-
er than V] level, the larger the cutting teeth size,the lower rock-breaking efficiency. In the rock with drilla-
bility in V[—VI[ .the PDC bit designed with 13. 44 mm cutter has the best cutting efficiency and the best
back rake is 15°.
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Fig. 1 The design schematic of PDC micro-bit
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Fig. 2 The test device of PDC micro-bit
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Fig. 3 The cutting depth of different cutting size in
different level rock drillability
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Fig. 4 The cutting depth of different back rake angle

in different level rock drillability for ¢ 13. 44

mm cutting teeth
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