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Application and Prospect of Non-Smooth-Skin Bionics Theory in Drilling Engineering

Zhong Chongmei'> Sun Youhong” Xu Liang"” Gao Ke*® Ren Luquan'

(1. School of Civil Engineering, Changchun Institute of Technology,Changchun, Jilin, 130012,
China; 2. College of Construction Engineering , Jilin University, Changchun, Jilin, 130026, China; 3.
Institute of Drilling Technology , Zhongyuan Petroleum Exploration Bureau, Puyang, Henan, 457001,
China; 4. MOE Key Laboratory of Terrain-Machine Bionics Engineering » Jilin University , Changchun,
Jilin, 130022, China)

Abstract: A remarkable discovery in bionics engineering is introduced in this paper. Namely, all crea-
tures in nature living on land or in ocean have non-smooth skins evolved naturally in order to accustom to
various living environments. Their non-smooth skins are helpful to decrease viscosity, to remove adhesion
and to reduce drag, etc. In addition, regular non-smooth skin is abrasion-proof, and can be used on the
surface of generator piston and roller to improve using time. A diamond core bit JBD-75S was developed u-
sing this bionics theory. The field tests demonstrate that diamond bits with regular non-smooth bionics
surface improve the drilling speed up to 47% ~83% and the bit life 2. 43~2. 61 times compared with con-
ventional diamond bit manufactured at the same conditions.

Key words: bionics; non-smooth theory; diamond bit; penetration rate



