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9 •• COMPUTER CODE FOR BIT DESIGN AND OPERATION 

The synthesis of much of the preceding work is a code that 

calculates forces. temperatures. and wear rates of individual 

-cutters in a user-defined bit design. These values are then 

integrated over the bit face to give total weight-on-bit, torque, 

and side load. This information is very useful, for it not only 

identifies critical cutters in a proposed bit design, but it defines 

an operating envelope for an existing bit. 

The most desirable_ design criterion for a PDC bit is that all 

of the individual cutters wear at the same rate. If a bit has 

certain "critical" cutters with much higher temperatures or wear 

rates than others, the design can be changed by adding jet 

augmentation to the critical cutters or by increasing the cutter 

density at the critical radius. Either of these modifications will 

lower the wear rate at the critical points and make the total bit 

wear more uniform. 

Cutting a given rock with a cutter in a given condition 

(sharp. mildly worn, etc.) requires a characteristic penetrating 

stress under the cutter wearflat, thus defining the force on that 

cutter. A scenario of drilling a specific rock with a specific bit 

can then be analyzed by using the characteristic penetrating stress 

for each cutter, applying the associated forces in the proper 

directions, and summing all forces. Furthermore, this summation can 

be iterated over time, because the code calculates the increasing 

wearflat areas and forces as the bit drills ahead. This output can 

be used to create an operating envelope bounded by the minimum WOB 

required to drill the given rock and the maximum YOB/rotary speed 

combination to avoid critical temperatures. The code also gives the 

torque, side load, and bending moment on the bit; the rate of 

penetration; and the wear of each cutter. As the drilling 

calculation proceeds, the wear rate of each cutter is tracked and 

the drilling conditions are updated with the new force data. 

Reference 24 is a detailed descriptlon, including program listing, 

of the PDCWEAR code, but in the following narrative we will 
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