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Abstract Laser cladding has the advantages of compact microstructure, good bonding between coating and substrate,
and small dilution rate and deformation. Co-based alloy is widely used in laser cladding because of its high hardness, good
wear resistance, high temperature resistance, and corrosion resistance. In this paper, the research status of laser cladding
preparation of cobalt-based alloy coatings at home and abroad is analyzed, and the influence of main process parameters
such as laser power, scanning speed, and powder feeding rate on the quality and performance of coating cladding is
discussed. The related researches on additives such as hard phase ceramic powder, rare earth and solid lubricant additives,
and other auxiliary processes to improve the performance of Co-based alloys are summarized. Finally, the insufficiency and
development trend of laser cladding cobalt-based alloys are summarized and prospected.

Key words laser technique; laser cladding; process parameters; Co-based alloy; addition agent

1 = W Tl A %, R 22 (4 AR T g i s e
S 450 S5 R, Sy ORI N B 4R 1 VF 22 S T R AL BR

HOCKE R — R 2GR T 20 28 SOAFUR L HEr  JIRETH G &R MIERE, T2 558 TR W)
RERWE S AR . B LS RO U R SRAOMIDT R KR A AR g A 5 TR Ak 3 vk A
BB R AR 3 i — R B, A S R R R LU, BOL R BOR BAT LU FR AL 1D O BE 1 %
i ea@amiEzE N2 e EskmasR e &, T PR XS24 G i X AR /5 2) %
A ERE . RABOCKH B HOR AT IERROT 8B P S0 R, UR 2 R4/ 4L U808 5 3) T B AR, 5 3k
REFLAR Y FE MR R ) 25 W PERE S &2 BRI AYE KRR 4G O MR AEE T Wi, R
AE L FEAR A RIBE TN AE o 18] 1 M B AR R IR ST TR ES AR R AR T, BT

WA BHEE. 2022-03-18; fEEHH: 2022-04-06; RABHI: 2022-05-20; MLEEHAZBH: 2022-05-30
HEEWH . mdbd B8RR34 (E2021209026)
BE{EE. housuoxia@l63.com

0900004-1


https://dx.doi.org/10.3788/LOP221037
mailto:E-mail:housuoxia@163.com
mailto:E-mail:housuoxia@163.com

F£60%5 FE9H/2023E5 A/HAESBFEHRE

powder gas

powder flow
cladding layer

shiclding gas

scanning direction

Fig. 1 Schematic of laser cladding process
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Table 1 Comparison of surface technical characteristics "

1

Single coating ) Dilution Environmental
Type of surface technology . Bonding .
thickness /mm rate /% protection level
Laser cladding 0.5-2 Metallurgical bonding <10 No pollution
Plasma spray 0.05-0. 5 Mechanical bonding 5-15 Noise-+dust pollution
Electroplating <20.1 Physical bonding - Heavy metal pollution
Overlaying 0.3-1.0 Metallurgical bonding 10-20 No pollution
Ultra-high speed flame spraying 0.01-0.05 Mechanical bonding 5 Dust-+noise pollution
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Fig. 2 Microhardness diagram """, (a) Microhardness diagram at different powers; (b) average hardness comparison
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Fig. 3 SEM images of the coating with different TaC mass fractions ™. (a) 0%; (b) 10%; (c) 20%; (d) 30%
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Table 2 Comparison of common solid lubricants”™

]

Type Material

Benefit Challenge
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