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Abstract

Polycrystalline diamond compact (PDC) cutters are widely used as oil, gas and geothermal well drilling tools, since

they have excellent wear resistance and thermal stability. However, the stratum in geothermal developing sites tends

in general to be not only hard abrasive rocks such as granites but also heterogeneous with geological fractures as

compared with that in oil and gas developing sites. The vibrations and impact shocks worked on the bit due to the

geological conditions greatly affect the damage and wear of the PDC cutters. In order to develop PDC bits for geo-

thermal well drilling, we have carried out a research and development project on the PDC bit sponsored by JOGMEC

(Japan Oil, Gas and Metals National Corporation) during 2015—2018. In the project, we have successfully developed

the four types of PDC cutters having high wear resistance and high impact toughness by using the fine and coarse

diamond grains as starting materials.
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HARTRELRAMPLIREIAZMD ) T ZOLH)BHE
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LT 720020, MBI 2@ L 7254 RE % PDC
71 Y —DREPLETH 5,
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1 PDC AvYH—DHEATE
Polycrystalline Diamond Compact (PDC) cutter.
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FH D PDC ERYME DT D Z & Th %o FEFHILREDH]
B3R T . T HBAMSE % F\ CEERERABR R O BERETR
WE L7, BREELZNET LICH0, FHRKRED
PDC & FRIf7E 2> & BEFER T % COR & % BEFENR & o
e L7zo MHEBPERHMICEY L Cik, PDC ¥ v h~® PDC
v &y — R B L CHCE L 720 PDC #2522
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MRART . BISM A ZIEMEL L CH%MB, B%MC
DO PDCHOEREZRLTEY, HAIVNS WIT ETHERE
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2 BREUE PDC v 5 —5it 4 O SEM &

SEM images of four types of PDC cutters.
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Schematic diagram of the wear resistance and the impact toughness tests of

the PDC cutters.
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The result of the wear resistance of three types of PDC cut-
ters.
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The result of the impact toughness of three types of PDC cut-
ters.
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Photographs of 8-1/2" PDC bit-1 (left) and PDC bit-2 (right).
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DOHULH L 3530 2 DFEFEANE IN, Z1 L ) /o %E
OUT £ X3 L, 7L — Fid 8 BB SN RE
W EEBEOHEITAREIVWI EEZRLTEBY, #zI,
L —RK2TWEPDCH v ¥ —DR25%, 7L —FK4T
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F2IZBWTIFBEIN/-Z L IZEL, PDCEY 20
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RIEFEDFIWTIEAE 7 E DM — B 2 0B R L CTREIR D ED 723 A
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IRL7MERE~ v TR, BAFSah A BRHE L L7z, i
B LRI A OB EE T A LS, B
FEah A MM 2 B L 22B38G B, Z L CilitEEREE:
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b2)

Photographs of PDC cutters in gage portion of PDC bit after the field experiment: PDC

bit-1 (left) and PDC bit-2 (right).
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Characteristics of four types of PDC cutters.
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X9 8-1/2" PDCEw RDPDC Ew k3 DHIEHEE
Photograph of 8-1/2" PDC bit-3.
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Photograph of PDC bit-3 after the field experiment.
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