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Effect of Rare-earth on the Crystallite Size and Thermal Shock
Resistence of Laser Cladding Layer
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(" Materials Engineering College , * Laser Equipment Engineering Center , Yanshan University, Qinhuangdao 066004)

Abstract Laser cladding experiment of nickel base alloy and cobalt base alloy on the Q235 steel was done with a 3 kW
transversely flow CO, laser. It was discovered that suitable rare-earth oxide additives promoted size of crystallites in the
cladding layer to coarsen obviously, and thermal shock resistance of the layer rose by over 10 times, which is quite
important to the application and study of laser cladding technology at high temperature or thermal shock situation.

Mechanisms about effect of on the laser cladding layer were discussed in this paper.
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Fig.1 Micrographs for laser cladding layer of cobalt base alloy (400 < )
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Table 1 Short axis diameter of laser cladding layer crystallite vs rare-earth additives

~——__ rareearth Y, 05/wt. -% CeO, /wt.-%
 alloy 1 0o Jo1]o3]os]10l20]30] 0 [o1]o3]0s5][10][20]30
nickel base alloy 4012511822130 | 60|72 401282613240 7.0 7.8
cobalt base alloy 6.0 | 3.8 2.5/30[40 92/100]6.0|43|40/|45]6.0]95]10.5
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Fig.2 Relationship curve of crystallite size cobalt

base alloy vs rare-earth additive
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