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Study on tooth wear of compound cone single cone bit
GUO Zhengwei, GOU Junhua, HE Wei, YU Dongshen, HE Chao, YE Xiaotian
(Chongqing University of Science and Technology, Chongqing 401331, China)

Abstract: Compound cone single cone bit is a new type of single cone bit based on spherical single cone bit. Its unique
rock breaking method can improve the bit efficiency. The field test found that the cutting teeth and diameter retaining
teeth on the small end of the drill bit tooth wheel were seriously worn, and the cutting teeth and diameter retaining teeth
at the large end of the tooth wheel were basically not worn, resulting in a decrease in the drilling speed of the entire drill
bit. In order to find out the reasons for the uneven wear of the drill bit, the tooth load of each ring gear of the drill bit
was tested by finite element analysis method, and the cutting trajectory shape of each ring gear tooth and the contact
time between the tooth and the rock were analyzed. The results showed that the tooth load at the large end of the tooth
wheel was greater than that at the small end of the tooth wheel, but the contact time between the teeth at the small end
of the wheel and the rock was longer. Based on the analysis of tooth rock breaking time and tooth axial load, the wear of
No.(® ring gear teeth should theoretically be minimal. The field test results show that not only the wear of the No.6 ring
gear is small, but also the wear of the No.D ,® and @ ring gear is smaller. The diameter retaining teeth on the side of
the drill bit are seriously worn, and the wear of the ring gear No.(@ and ® is serious, it can be determined that the drill
bit is tilted to the side of the well wall during drilling, resulting in serious wear of the cutting teeth and diameter
retaining teeth on the side of the drill bit.
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Fig.1 Bottom hole cutting paths for both bit labs
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Fig.2 Drilling field and well depth structure

N T TR 15 P A B B IR DL X A — 1A
el 28 147 ) R 40 e JRE R AT I R AR A% AT B A AT A
F14 - 25 g 2 A AT 4 TR

M3 40T LU Y A [8] 14 Pl 2 147 ) 46 A
AR O @ .©F k& 5 ki IR E 5N, ©%
1 P 2 15 A R OB B, © )5 147 B A 1 4 RS A
Xt ©-5 05 18 2 il K A2 T 2F R /N 9 O L © 5 14 1
i B o 7 EE LB ST 2 /N i ) 1A A T
i Gt o M kB B Sk A A A O kT A FE O OF
AT PR A0 300, O L4514 Bl 2 1 ) PR 40 00 A1 AN 38 5

TERE BRI R R B Sk OF h B AE TR A A
T35 W) 2 O S 400 i i 1 DR 3R R Al Sk B RS



55 50 5 4 1)

0T 4 < O LA R B Sk O O D BT O 121

Fig.3 Field test bit cutter and gauge tooth wear
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Fig.5 Drill bit drilling rock geometry model

and finite element model
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Formation rocks in western Sichuan
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Fig.7 Damage distribution nephogram of rock

model with initial conditions
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Fig.8 Change of rock damage degree during drilling
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Fig.11 Finite element analysis and experimental test

results of tooth scraping rock
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