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Abstract: Aero-engine transmission components are easy to wear and fail in service. In order to improve their service life and
reliability, surface strengthening is needed. Laser transformation hardening treatment is carried out on the surface of 40CrNiMo alloy
steel. The microstructure of different laser transformation hardening areas is obtained by adjusting the scanning speed, and its
microhardness and friction and wear properties are characterized. Results show that with the decrease of scanning speed, the width
and depth of hardened layer increase, the microstructure coarsens and the content of martensite increases. Under different scanning
speeds, there is little difference in the surface microhardness of the hardened layer, which is 776-789 HV, which is more than 135%
higher than that of the substrate (330 HV). After laser transformation hardening treatment, the wear resistance of the sample is greatly
improved. The wear resistance of the sample with twin martensite + tempered sorbite in the hardened zone is the best, the friction

factor is reduced by 24.9%, and the wear volume is reduced by 94.3%. Results show that the multiphase structure composed of fine
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twin martensite with high strength and fine tempered sorbite with good toughness can effectively hinder the formation and propagation of

cracks and significantly improve the wear resistance. By adjusting the process parameters of laser transformation hardening, the

multiphase structure of high-strength martensite + ductile phase can be obtained, and excellent wear resistance can be obtained.
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Fig. 8 Friction coefficient of reciprocating friction and wear

test of substrate and laser transformation hardening samples
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Fig. 10 Local surface morphology after reciprocating friction and wear test
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