EBVESY R B TR Vol. 52 No. 3

202545 H Drilling Engineering May 2025:117-125

i AL EERY S PDC BRIE VIHITA Je 280 Br

RER Y, ZEEY, kO R, TREF, B X
(1w EHFEAF (), b7 100083; 2. % B H A % (4h 7 ) M #F % B, 7 & M 4500015 3. 37 I8 %& £ 8 8 £
F (A E)ARAE, T 102402)

8 - s AU LR B T R AR A B BT IR I R 5 T S i SC B HR 2 —  HRCE MIRICR FEAR AR L B IR T 1 fL R
B Sk M PERE , JCHR PDC BRIE DI A U 8 53 e R i o X B 25 008 L AR Bl S B 0 b L) D 47 HR ST R L) T
S 0T o O AR R AR A A o e A [ B, AR SO PDC ERIE U1 A7 35 4T 2 08 A0 S5O0 43 BT , 4 5% L 2R A0 PR A
BB, Tt X PR 3R 1 AR R IS T . AR 45 2R SR - PDC BRIE DI #4511 32 22 6 301 20 2 1 T 24 5 450 S It
o UIHIA 2 By 32 B2 IR R oy 1 ol 85 o A b 0 k7 [R) IR 32 3000 i) ol o TR A4 8K 1 (R T 2 A 405 (R
WF DI A B R A B PR RE R OZ L WA )2 5 B8 00 < SRR P AT 45 45 3 2R e R R AU 2L . o 1 4 PDC
BRIE VI 14 A9 1 B 060 55 i, AT LT S 000 A 8l I 2 ORI IR 8 S0 SRR b 5% P e o DD U I B9 0 g B4 o Ak, X
PDC BRI UTHI A BB R BC 7 A5 AR LT 03 250047 BT A bt o o 41 T LT o o 0 0 AT 8 4 ) A & A
0 o 3 2 25 B Y SCHE S I L FT AT R T PDC BRI DI A B4 7T 5 , B8 107 45 w5 985 Lt T B9 40 ol 303 A0 S i
FEEIR 2 T SLER B 5 T AL RS K s PDC; BB 5 I 303 B

RESZES:P634.4"1 Xk HRIZ A : A XEHS :2096-9686(2025)03-0117-09

Failure analysis of PDC spherical cutter for DTH hammer bits
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Abstract: As one of the key technologies in the exploration and development of geothermal resources, the efficiency
and effect of DTH hammer drilling largely depend on the performance of the drill bit, especially the quality and life of
PDC spherical cutters. In response to the current issues such as low drilling efficiency and short service life due to the
breakage, detachment, and severe wear of cutters in air-assisted percussive drill bits. This paper conducts a
macroscopic and microscopic analysis of the PDC spherical cutter, investigates the causes of failure and the failure
mechanisms, and proposes targeted measures for improvement. The results show that the main failure modes of PDC
spherical cutters are tooth fracture, wear and fall off. The main reason for the failure of the cutter is that the cutter is
damaged by tangential impact compression and normal tensile stress at the same time, and the poor performance of the
cutter materials themselves, and the combination strength of the diamond layer and the cemented carbide matrix are
also important reasons for the failure. In order to improve the performance and service life of PDC spherical cutters, the
stress burden of the cutters can be reduced by optimizing drilling parameters and adjusting external operating conditions.

In addition, innovation and improvement of the material formulation, structural design and manufacturing process of
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PDC spherical cutters is also an effective way to improve its impact resistance and wear resistance. Through these

comprehensive performance improvement methods, the reliability of PDC spherical cutters can be effectively

improved, thus improving the operational efficiency of downhole drilling and the service life of the bit.

Key words: air DTH hammer drilling; down-the-hole hammer bit; polycrystalline diamond compact (PDC); spherical

tooth; failure analysis
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Fig.1 The force conditions of the drill bit cutter
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Fig.2 The overall failure of the drill bit cutter
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Fig.3 Proportion of different failure forms of PDC cutters
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Fig.5 SEM diamond wear image of PDC cutter
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Fig.6 SEM erosion wear image of PDC cutter
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Fig.7 Fracture of PDC cutter and diamond layer spalling
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Fig.9 SEM impact fracture image of PDC cutter
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Fig.13 X-ray diffraction pattern of the failed cutter
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Fig.14 Raman diagram of failure cutter
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