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Defects Controlling of the Lays Prepared with Broad —beam
Arc Cladding Technology

ZNANG Xin, JIANG Hai, CHENG Hua, KONG De-xin

(Mechanical Department of Armored Technique Institute of People’s Liberation Army, Changchun 130117)

Abstract ; It is inevitable that the cracks would exist in the parts repaired with broad—beam arc cladding tech-
nology. which would make the cladding layers enduring ability decreased. In this paper. the terms attributing
to the cracks were analyzed to avoid defects. Single pass powder feeding cladding was carried out, in which the
substrate was 38CrSi and 5% ~8% Re was added to the cladding material Ni—Cr—B-WC. In order to study
the microstructure, hardness, and wear resistance of the cladding layers, scanning electron microscope
(SEM), hardness instrument, and microhardness tester were utilized. The results indicate that, with the ad-
dition of the rare earth elements, the grains could be refined and the range of the columnar crystal would be
obviously decreased. Consequently, the hardness of the layers could be improved and the wear resistance in-
crease about 1 time. Furthermore, the layers’ strength-toughness would be improved, in contrast to a de-
creased brittleness, thus the cracking tendency of the layers would be decreased effectively.
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Table 1 Chemical compositions of the cladding materials

(w/%)
Element Cr B Si Re WwC Ni

Mass Fraction 16 4 4 5 25 Bal.
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Table 2 Technological parameters of the arc cladding

Output  Cladding speed V,/ Powder flow rate V;/
current I/A (mm s ') (mg+s )
150 0.4 450
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(a) Cracks existing in columnar grain boundary adjacent
to the bond interface

(b) Horizontal cracks existing in cladding layer
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Fig. 1 Cracks founded in the cladding layer of a single

trace
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Fig. 2 Cracks caused by liquid scarcity during the crystal-

lization of the cladding layer
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(a) Microstructure image of the cladding layers without
rare earth elements

(b) Microstructure image of the cladding layers with the
rare earth elements
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Fig. 3 Microstructure images of the cladding layers with

different composition prepared under the same conditions
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