a6 BHE 2 Ry LRCHLHETE Vol.46 No.2
2019 2 Exploration Engineering (Rock & Soil Drilling and Tunneling) Feb. 2019:80—85

%F PDC 3 SAGIRI . Rl A AT SR B 5

ARARTE, P, BERE', ¥ #°, Uuxorkuu B.®.!
(LB EHFAF(R R, 8 AKX 430074; 2R BB T A HRAE ,LH £H 214174

BEESRHLEAMBHMBRESER BT ZEA RETHRENBEREFHR. AE EHRILHGHED,
PR REEE M2 8 0T B R 2 A B M 2 b g e DL B T B B L g ROBE R, e T H i —
MR, MESHELNEHEE RSN BREMERD MBS . UMk L RREE - MEFEE
RS, s LERAt TG ST RERSEOH AL BENESLEFBE-—MRERNFIEL,
BB L F AT TR A A PSSR X R & 7 T AT DA S48 m A Sk o R
XBIRESHEL ERMEZH 0 IR ERAS R T el b 38 ; 45k Atk

HESES . P634.47 1 XERERINE A XERS1672—7428(2019)02—0080—06

Experimental research on integrative treatment of PDC drill bit
with cryogenic nitrogen and magnetization

TANG Fenglin'?, SHEN Zhonghua®, DUAN Longchen', PENG Li*, CHIKHOTKIN V.F."
(1.China University of Geosciences, Wuhan Hubei 430074, China ;
2.Wuxi Drilling Tools Factory Co., Ltd., Wuxi Jiangsu 214174, China)

Abstract: In petroleum and geological exploration drilling. PDC bits have been widely used with good technical and
economical results. But in deep drilling, particularly in complicated formations. such as soft-hard alternate
formation, fractured formation, abrasive formation, the penetration rate of PDC bits is slow and the bit life is
reduced; thus hindering its further promotion and use. How to increase the performance of the bit, i.e. its strength
(hardness) and abrasiveness to resolve above mentioned problems is a very important issue. The integrative
treatment of PDC bit with cryogenic nitrogen and magnetization is a simple and effective method to increase the
performance of the bit. Results of theoretic study and field practices done by Russian specialists show that the bit
performance can be increased effectively with the above treatment method.
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Fig.1 Classification chart for improving bit performance
according to the type of energy used
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Table 1 Hardness measured before and after cryogenic and magnetization treatment
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Fig.8 Drill sector block for structural analysis by X—ray
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Table 2 Bit contrast test results
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Table 3 Test results of cryogenic liquid nitrogen
treated bit and untreated bit
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