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Study on drilling performance of heat-resisting electroplated diamond

bit with Ni-Mn alloy matrix

YANG Xuejia, WEI Xiujie, PAN Bingsuo
(Faculty of Engineering, China University of Geosciences, Wuhan Hubei 430074, China)

Abstract: The complex drilling conditions of deep drilling put forward higher requirements for the performance of

impregnated diamond bits. To improve the application range of electroplated diamond bits, the effects of MnCl, and

butynediol ethoxylate (BEO) on the surface morphology, microhardness, and thermal stability of the nickel base

coating were studied. The drilling performance of pure Ni matrix diamond bit, Ni-Mn matrix diamond bit, and Ni-Mn

matrix diamond bit with BEO as an additive after annealing at 300°C for 1 hr was compared. The results show that the

microhardness of pure Ni decreases significantly to 300HV after annealing at 300 °C for 1 hr, and the wear resistance of

the annealed diamond bit with this matrix is too low, which leads to premature diamond shedding and a short service

life to 2.94m. Both Ni-Mn coating and Ni-Mn coating with BEO added have good thermal stability, and the hardness

increases to 640HV and 693HV respectively after annealing at 300°C for lhr. Ni-Mn matrix diamond bit has both

suitable drilling life and drilling efficiency after annealing, and the bit life can reach 4.67m. However, the annealed Ni—

Mn matrix diamond bit with BEO as an additive fails due to the matrix’s high microhardness.
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Fig.2 Scanning electron microscopy images of three electrodeposited coatings
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Fig.3 Microhardness changes of three deposited

coatings before and after annealing
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Fig.7 Wear flat diamond grains in diamond bit of

Ni—Mn matrix bit with BEO as additive
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