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Bainite Coating Strengthened by Nano-twins and Its Wear Resistance
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ABSTRACT: To improve strength and wear resistance of bainite coating by inducing nano-twins. Medium carbon alloy steel
was laser cladded at 250 ‘C with the following isothermal treatment at the same temperature. Residual stress, phases, micro-
structures, gradient hardness, micro-hardness and wear resistance of the laser cladding were analyzed by residual stress powder
diffraction, XRD, SEM, TEM, microhardness tester, nanoindentation and reciprocating friction and wear tester. The average re-
sidual stress of the coating in the direction of parallel and vertical laser movement was (209+20) MPa and (319+21) MPa, re-

spectively. A large number of dislocation structures were induced during laser cladding which in turn reduced the size of re-
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tained austenite to (37.5£2.5) nm. The microstructure of the samples was typically non-carbide bainite, which consisted of acic-

ular bainitic ferrite and retained austenite. The microstructure could be refined by laser thermal process with the following iso-

thermal treatment accompanied by the formation of a large number of plastic nano-twins. The average microhardness of the

coating was 650 HV, an increase of about 25% compared to the average hardness of the substrate. The wear volume of the coat-

ing and substrate is 0.675 mm® and 1.142 mm?, respectively, which inferred that the anti-adhesive wear resistance of the coating

was improved by the formation of nano-twins. The bainite coating can be prepared by laser cladding of medium carbon alloy

steel at a specific temperature. Under the action of thermal stress, nano twins formed in the microstructure can strengthen and

toughen the coating and improve its adhesive wear resistance.

KEY WORDS: laser cladding; bainite; coating; residual stress; nano-twins; wear resistance
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Tab.1 Results of Rietveld method of refinement

Sample A Sample B

Volume fraction of

. . +1.
retained austenite/% 18£1.04

12+0.88

Lattice constant of
retained austenite/
nm

0.3612+0.0001 0.3614+0.0001

Crystallite size of
retained austenite/
nm

Lattice constant of 4=0.2864+0.0001
bainite ferrite/nm ¢=0.2874+0.0001

77.5£2.5 37.542.5

a=0.2861+0.0001
¢=0.2878+0.0001
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