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Effect of laser surface treatment on microstructure and properties of
martensitic stainless steel surfaced layer
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Abstract; In order to effectively repair the surface damage of FV520B steel and improve the corrosion resistance of the repaired surface | the
method of surfacing followed by laser surface treatment was applied, i.e. , surfacing was first performed by open-arc swing cladding method
with martensitic-type flux-cored wires on the base material of the FV520B steel, and laser surface treatment was performed on the surfaced
layer with two types of lasers ( semiconductor and fibre optic lasers) , respectively. The microstructure and hardness of the surfaced layer, the
elemental distribution between the surfaced layer and the base material | as well as the microstructure, hardness, corrosion and depth of laser
effects of the surfaced layer after laser surface treatment were investigated. The results show that the surfaced layer consists of martensite,
d-ferrite , retained austenite and carbide, and the hardness is about 480 HVO. 3, which is about 33.33% higher than the base material, and
the metallurgical bonding between the surfaced layer and the base material is well established. After laser surface treatment, the surfaced
layer is categorised into the original surfaced zone, the heat affected zone and the remelted zone. In the heat affected zone, the hardness
decreases, which is related to the tempering effect of the laser surface treatment, in the remelted zone, the hardness is comparable to the
original surfaced zone. The results of the immersion experiments show that the laser surface treatment improves the corrosion resistance of the
surfaced layer. As the scanning speed decreases, the depth of laser action increases, but the hardness does not change much. Compared with
the fibre laser, the semiconductor laser has a greater depth of effect, but the surface hardness after both laser treatments is basically the
same.
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Effect of rare earth nitriding on QPQ salt bath composite
treatment performance of 9Cr18Mo steel

Zhang Xin, Meng Zhengbing, Zhou Ying, Chen Yuanyu, Li Yuxiang

( College of Materials Science and Engineering, Guilin University of Technology, Guilin Guangxi 541004, China)

Abstract: In order to further improve the performance of 9Cr18Mo steel, the Quench-Polish-Quench ( QP(Q ) rare earth nitriding agent was
composed of self-made nitriding base salt as nitriding agent, potassium nitrate as oxidizing agent, lanthanum carbonate, yttrium carbonate and
cerium carbonate as rare earth accelerator, and then the QP() salt bath composite treatment was carried out for the 9Cr18Mo steel at 610 “C. The
effects of rare earth on the microstructure and properties of the 9Cr18 Mo steel were studied by means of SEM, EDS, XRD, microhardness
test, electrochemical performance test and wear resistance test. The results show that the surface of the QP(Q salt bath composite treated
specimen is mainly composed of oxide layer, nitriding layer and diffusion layer. The main component phases are Fe,N, CrN, ay, Fe,;N,
Li,Fe,0, and Fe,0,. Compared with that without rare earth addition, the addition of rare earth on the QP() salt bath composite treatment can
increase the microhardness by 90 HVO. 2 on average, and also improve the corrosion resistance and wear resistance.

Keywords: 9Crl8Mo steel; rare earth nitriding; QP(Q) treatment; corrosion resistance; wear resistance; microhardness
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