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Table 2 Chemical compositions of the 16Cr3Ni-
WMoVND steel before and after nitriding
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Figure 2 Surface topography of 16Cr3NiWMoVNb gear steel before and after nitriding
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Figure 3 Vickers hardness of the cross-section of the 16Cr3NiWMoVNb gear steel before and

after nitriding

BRSO R AR A AR R IPE R LI
FEAEFE . X3 ARG RE A B 2 TS [F] 6 A5 H
2 5, I A B O X 4 G ORE R, L R TSR
3o H1 3 3 AAL, JE AR &% 2 1w A B 7E (269+24)
HV , 18 25 e o 25 10 (00 2 SR FE BE 25 o A b7 1
T AS B 42 FE L, 7E 900 VI iA 3] T (3254£21) HV.,

%3 16Cr3NiIWMoVNbNERAIEREHKEE
Table 3 Surface Vickers hardness of the 16Cr3Ni-
WMoVNDb steel before and after nitriding
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Figure 4 Friction coefficients of the 16Cr3NiWMoVNb
gear steel before and after nitriding
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Figure 5 Three-dimensional profiles of the 16Cr3NiWMoVNDb gear steel before and after nitriding
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Table 4 Wear rates of the 16Cr3NiIWMoVNb steel
before and after nitriding
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Figure 6 Polarization curves of the 16Cr3NiWMoVNb
gear steel before and after nitriding
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Effect of Low Temperature Ion Nitriding on Tribological Properties
of 16Cr3NiWMoVNDb Gear Steel

ZHAO Baoqi', GAO Kaixiong”,ZHANG Bin*, WANG Xin’, LIU Guanggqiao*’
(1. School of Materials, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Lanzhou Institute of Chemical
Physics/Key Laboratory of Material Wear and Protection, Chinese Academy of Sciences, Lanzhou 730070, China;
3. AECC Beijing Institute of Aeronautical Materials, Beijing, 100084, China; 4. Peili School of Mechanical Engineer-
ing, Lanzhou City University, Lanzhou 730070, China)

Abstract: As one of the main transmission parts in aero-engine, gear is prone to wear and failure in service,
which can not fully meet the needs of the next generation aero-engine. Therefore, surface treatment is
usually used to improve the wear performance of gear steel. In this study, the 16Cr3aNiWMoVNb gear steel
was treated by ion nitriding at low temperature. The effects of different voltages on its surface compositions,
structures, hardness, tribology and corrosion resistance were systematically analyzed by scanning electron
microscope and X-ray electron spectroscopy. The results showed that the interstitial solid solutionwas
formed on the surface of 16Cr3aNiWMoVNDb gear steel after plasma nitriding. The surface hardness of
increased from 269 HV to 325 HV after 900 V nitriding, and its wear rate decreased by nearly 50%
compared with that of the original sample. After 850 V nitriding treatment, the corrosion potential increased
from —726.18 mV to —410.68 mV, and the corrosion resistance was significantly improved. Thus, low
temperature ion nitriding is a potential method to improve the wear and corrosion resistance of the gear steel.
Keywords: 16CraNiWMoVNb gear steel; plasma nitriding; surface hardness; friction factor; wear rate;

corrosion performance
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