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Optimization of Non-smooth Arrangement of Bionic Coupling Impregnated Diamond Bit’ s Crown/L/ Xiao-_‘ycmgl ,
SUN You—hong1 , WANG Chuan-iu’ , MA Yin—long] , LI Shou—sheng3 , CAO Yu' (1. College of Construction Engineering, Ji—
lin University, Changchun Jilin 130026, China; 2. Xi’ an Research Institute of China Coal Technology & Engineering
Group, Xi’” an Shaanxi 710077, China; 3. Yellow River Engineering Consulting Co. , Lid. , Luoyang Henan 471002, China)
Abstract; Since bionic non-smooth theory is used in drilling field, bionic impregnated diamond bits have great advantages
in improving drilling efficiency and prolonging lifespan and the bionic bits mainly depend on the bionic non-smooth arrange—
ment of bit’ s crown. The bionic non-smooth arrangement is made of several bionic elements; therefore according to circular
arrangements of bionic elements, 13 different bits (including one common diamond bit) are designed and manufactured,
each has different radial distance and circumferential distance. A series of experiments are conducted, it is showed that 2
bits (No.4 and No. 11) have good performances which radial distances are 1. 5d and 2. 0d (the d is the diameter of bionic
element) and circumferential distances are 3. 0d and 3. 5d. Compared to the common impregnated diamond bit, penetration

rate and lifespan of No. 4 are increased 16% and 100% and No. 11 is increased 15% and 125%.
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T /cm /min /(eme min~") /(mme m~")

1 148. 8 30. 35 4.91 0.21
2 149.1 32.70 4.56 0.13
3 149.2 28.33 5.27 0.11
4 148.3 28.20 5.26 0.09
5 149. 6 29.05 5.16 0.08
6 147.9 32.83 4.51 0.12

13 145.0 32.77 4.42 0.18
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75 /em /min /(eme min™") /(mme m~")
7 146.9 29.27 5.02 0.20
8 149. 6 32.23 4. 65 0.15
9 151.0 31.77 4.75 0.13
10 151.9 30.23 5.03 0.11
11 152.5 30. 27 5.07 0. 08
12 150. 4 32.45 4. 64 0.09
13 145.0 32.82 4.42 0.18
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