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Feasibility Study on the Application of 3D Printing Technology in the Manufacture of Ocean Exploration Drill Bits
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(1.School of Resources and Safety Engineering. Central South University, Changsha, Hunan., 410012, China;
2.Shenzhen Port Group Co., Ltd., Shenzhen, Guangdong 518081, China;
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Abstract: Due to factors such as high pressure, water depth, and complex geological formations, the difficulty and complexity
of ocean exploration are much higher than those on land, which puts high demands on the quality and performance of drill bits,
and even requires customized production according to special needs. In order to provide customized drill bits in time, 3D
printing technology has been innovatively applied to the production process of ocean exploration drill bits. Using spherical
tungsten carbide (WC) . cobalt (Co) powder, and diamond particles as raw materials, a method of selective laser melting
(SLLM) printing the working layer of drill bits has been proposed. By testing the density and hardness of printed samples, the
printing parameters were optimized. The results show that the bulk density of printed WC-20Co-diamond stone can reach up to
13.45 g/cm?, and the hardness can reach 1 455 HV. Under the conditions of laser power of 220 W and scanning speed of 400
mm/s, high-quality molding can be achieved. The final prepared tungsten carbide cobalt based diamond drill bit sample has a
good bonding between the hard alloy and the steel matrix interface. The production mode of drill bits based on 3D printing can
significantly shorten the manufacturing time, produce drill bits that are suitable for various extreme environments and complex
rock formations on the seabed, and timely meet the needs of printing drill bits on ocean drilling ships.
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Fig.1 SEM images and EDS energy spectrum

analysis of mixed powder
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Table 3 Density and macroscopic forming quality of printed

samples under different laser powers and scanning speeds
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2 220 450 12.70 Tc B 5 BB
3 220 500 13.10 T B 5 BB
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12 260 550 13.45 TG W 2 B
13 280 400 13.26 Tc B 5 B
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Table 4 Vickers hardness of printed samples under

different laser powers and scanning speeds

RS BOLRIIR/ W FREE/ (mm/s) B/ HV
1 220 400 1338
2 220 450 1284
3 220 500 1 240
4 220 550 1235
5 240 400 1429
8 240 550 1296
9 260 400 1455
10 260 450 1350
12 260 550 1251
13 280 400 1296
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Table 5 The printing parameters for drill sample
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Fig.7 Impregnated diamond drill bit with

trapezoidal V-shaped teeth
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