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Abstract; To explore the influence of carbonitriding temperature on the microstructure and friction and
wear properties of the carbonitriding layer of marine high-speed and heavy-duty gear steel 17CrNiMo6,
the low-carbon alloy steel 17CrNiMo6 was subjected to carbonitriding treatment at different temperatures
of 860 C, 880 °C and 900 °C. Subsequently, its microstructure and hardness variations were analyzed u-
sing a scanning electron microscope and a Vickers hardness tester. And its friction and wear performance
was characterized by a friction and wear test. The results show that compared with the sample treated at
860 °C for 6 hours, when the co-infiltration temperature is increased to 880 “C and 900 °C, the micro-
hardness of the sample surface increases by 28.0% and 46.0% respectively, and the thickness of the in-
filtration layer increases by 33. 1% and 63. 6% respectively. When the carbonitriding temperature is
880 °C, the infiltration layer structure on the sample surface is mainly martensite, and the wear weight
loss is 0. 6 mg. At this temperature, the material’s strength and toughness match best and the wear coeffi-

cient is the lowest. The wear mechanism is mainly adhesive wear, accompanied by slight abrasive wear,
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and the sample exhibits the best wear resistance.

Key words: carbonitriding; 17CrNiMo6 ; marine high-speed and heavy-duty gears; wear resistance per-

formance
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Tab. 1 Mass fraction of 17CrNiMo6 steel

% it 55 % % 4 35 %
C 0.14~0.19 Cr 1.50 ~1.80
Si 0.15 ~0.40 Ni 1.40 ~1.70
Mn 0.40 ~0.60 Mo 0.25 ~0.35
P 0.015 Fe 95 ~96
S 0.002
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Fig. 1 Carbonitriding process route
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Fig. 2 Surface XRD patterns after carbonitriding treatment

at different temperatures
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Fig. 3 Cross-sectional structure morphology and EDS

energy spectrum of carbonitriding treated samples

at different temperatures
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