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Abstract The flow field of PDC bits is very complicated
during drilling process, while optimizing its hydraulics
parameters is an effective method to improve its drilling
performance. According to the actual structure of the bits, flow
field models for the PDC bits which have four nozzles with
different diameters are established and then numerically
simulated. The general features of the flow field are analyzed
and the influences of nozzles with different diameters on flow

field of PDC bits under the conditions of same outlet velocity

and same flux are obtained, thus provide some guidance for
hydraulic design of PDC hits.
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provides an accurate profile of one side, the sample is rotated
180° to obtain the second image, which provides an accurate
profile of the other side of the line. Keep the sidewall data for
the better side of each image and neglect the data for the other
side of each image to combine these better two sides to yield a
new image which is more close to the rea sample. Image
registration based on an improved iterative closest point (ICP)
method is applied to remove the position difference between
these two images. The bilinear interpolation and the least

square fitting method are adopted to deal with the images after
registration, and then the more accurate feature sizes than ever
such aslinewidth, sidewall angle, etc. can be calculated.
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