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Microstructure and Properties of Plasma Nitrided F51 Duplex Stainless Steel
MAOQ Sheng-mei, XU Xiao-lei, YU Zhi-wei

(Dalian Maritime University, Dalian 116026, China)

ABSTRACT: The paper aims to improve the hardness and wear resistance of F51 duplex stainless steel. The F51 duplex
stainless steel was nitrided at 450 ‘C and 550 “C. The microstructure of the nitrided layer of F51 duplex stainless steel was
observed by optical microscopy (OM) and scanning electron microscopy (SEM). The phase composition change of the nitrided
layer in different depth was measured by X-ray diffraction (XRD). The microhardness and the wear resistance were evaluated by
microhardness tester and friction wear tester respectively. The surface wear tracks were observed by laser scanning confocal
microscope (LSCM). The low-temperature nitrided layer of F51 duplex stainless steel was mainly composed of phase yyand the
phase distribution from the surface to the inner was yy—yntoy (little). The high-temperature nitrided layer was mainly com-
posed of phases CrN + aw, the phase distribution from surface to the inner was CrN+on—on+yn. The high-temperature nitrided
layer was 3 times thicker than the low-temperature nitrided layer. The average surface hardness of the low-temperature nitrided

sample was 3.5 times as high as the untreated sample; while the average surface hardness of the high-temperature nitrided sample

W EH: 2019-05-05; EITHH: 2019-06-19

Received: 2019-05-05; Revised: 2019-06-19

EHE T £23% (1996—), &, MEHRLE, TEHFEF QALE LR,

Biography: MAO Sheng-mei (1996—), Female, Master, Research focus: surface engineering.

BIRESE: Frd (1961—), %, Mz, #¥%, TE2HE T OHEAD T, 4. 1944816400@qq.com

Corresponding author: XU Xiao lei (1961—), Female, Master, Professor, Research focus: surface engineering. E-mail: 1944816400@qq.com
IR 2K, HFRE, TIEA FSIXMREME FAREMARE WA @I AR, 2020,49(2): 185-191.

MAO Sheng-mei, XU Xiao-lei, YU Zhi-wei. Microstructure and properties of plasma nitrided F51 duplex stainless steel[J]. Surface technology,
2020, 49(2): 185-191.



- 186 - * wm #H R

2020 42 A

was 4 times as high as the untreated sample. The friction coefficient of untreated sample was 0.71. While the friction coefficients

of low-temperature and high-temperature nitrided layers were greatly reduced, which were 0.24 and 0.17, respectively. The

width and the depth of surface wear tracks of the nitrided samples were reduced obviously compared with the untreated sample.

The low-temperature nitrided layer of F51 duplex stainless steel mainly consists of phase yy, and the high-temperature nitrided

layer mainly consists of phases CrN+ay. Both hardness and wear resistance of nitrided samples are effectively improved.

KEY WORDS: plasma nitriding; F51 duplex stainless steel; nitrided layer; microstructure; hardness; wear resistance
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Fig.1 Metallographic structure of F51 stainless steel
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Fig.2 XRD patterns of F51 stainless steel
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Fig.3 Cross-section metallographic structure of sample nitrided at 450 ‘C and 550 C
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Fig.4 SEM observation result on cross-section of F51 sample nitrided at 450 ‘C and 550 C
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Tab.1 Width and depth of wear scar of samples
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Samples Width of wear scar/um Depth of wear scar/um
Untreated 440.614 7.597
450 C 295.386 3.272
550 C 323.785 3.284
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