2015 % %39 % FE G EKFFIR(ERAFR) Vol.39 No.3

%3 M Journal of China University of Petroleum Jun. 2015
NXERS.1673-5005(2015)03-0156-09 doi:10.3969/j. issn. 1673-5005. 2015. 03. 022

W€ Y15 A A BR i B S il s i 5 3K 20 i

HERA, 3 R, o8, fEal, AAx, BAMK, & K
(1. @ d Bk Fhd TRER, Wl RA 610500; 2. % d 5l K F A T2, wl A4 610031)

B AL GE = A R SRR RV A SR L 48 8 — R U107 SUBEa BB R Al Sk CREVI G Sk ) o s AL AR bR 5 2
BB R T i R YD A AL R R RN B R, RIS G SR SR, A3 AN TR B D I
B e e A s % 3 B8 ARl 2 A AL, AR 3 B 4 SR AT DD WG B TAE 12 R LML e, 45
FERY] AR R BEUI A Sk B9 YT & DL s BT 7 B, AN ] 1A PO 447 () U0 O | LR 447 Rl U 147
REFEIR s 32 Sl P, AT A R B B Sk O AR R R IR A5 R IR T R B AT S Dy i R W S
BRI BB IE T A WF AR 1, ELl T T HAR A 48 Bk 5 = A Sk rwFAE .

KR Bk WA DT, BeR; HUMERE; W5

HESSES TE 921 XERtRAERD A

SIARE b, XN A sk, 55, e b0 7 s F B Bl Sk i et Sk 0 [ ] ob B Al R 2224l B AR
W7 ,2015,39(3) :156-164.

TIAN Jialin, LIU Gang, YANG Lin, et al. Rock—breaking features and experimental analysis of new drill bit with swirling
cutting effect[ J]. Journal of China University of Petroleum ( Edition of Natural Science) , 2015,39(3) :156-164.

Rock-breaking features and experimental analysis of new
drill bit with swirling cutting effect
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(1. School of Mechatronic Engineering, Southwest Petroleum University, Chengdu 610500, China;
2. School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: On the basis of analyzing the traditional three cone bit rock-breaking characteristics, a new type of bit ( swirling
cutting bit) breaking rock in rotary cutting way was put forward. By using the cylindrical coordinates and the principle of
compound movement, the equations of cutting teeth location, velocity and acceleration were established in the process of rock
breaking. Meanwhile, combining with example parameters, the distribution laws of different gear ring's velocity and accelera-
tion were analyzed in the rock-breaking process of contact section. According to the results of acceleration calculation, the
study on rock-breaking mechanics and failure mechanism of cutting teeth can be conducted. Bench experiment results show
that in the process of drilling, the cutting teeth of swirling cutting bit break rock in the way of shocking and rotary cutting,
and all cutting teeth of different gear rings cut borehole at the same time. Meanwhile, the cutting teeth of big gear ring have
a fast speed and go through the borehole center. Therefore, it can effectively improve the rock-breaking efficiency of the bit
center. The experimental results verify the example analysis and calculation method. The established calculation method cor-
rects some errors of existing research, and can also be applied to the research of other cone bits and composite bits.
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