,—‘? N »
lﬂ:l:jl‘lﬁx RESEARCH

BIXAR i EF, W #, R, F. R THRERHAKG GRS E T FRAEFLE[T]. AEH 2 H K, 2023, 66(23/24): 70-78.
XIE Zhiyong, XIE Lijing, GAO Feinong, et al. Characterization on mechanical properties of carburized layer at gear root
based on nano-indentation technology|[J]. Aeronautical Manufacturing Technology, 2023, 66(23/24): 70-78.

EFAKERBARNERESHE NZSERE

AR Eme L e vk L IR E ELERGES
(1. A FHE LK FIRE EmF Rt m TEABE E5LEE, LT 100081;
2. PEEE T ML LTI EHE ARG, LT 100072)

[fZE ] 18Cr2NidWA H AL 69 7558 B B A R B T HRARGG 7 450, A R AR 7 45T T8 0 4 Ak e 4L
W A AR BPEAL 2R TR, B R R RN A SRR BB ) A R ARG R T B, AT B T R A R R SR
K, oA FRAAT A, RAERFAMBABMES TSI — S h&ey R RARE BRAE EHZ b 3 AAK
TR 89 42438 £, #iE 18Cr2NIdWA 3 #05AR 588 2 09 A M A4, RIS TR R A, b 2 R R IR IS 13 3 09 247 —
1545 W R AR 95 7T S8 Mo R st B0 AT A .

KEER : HAR; MR ER R M AMAR, B ML, T8

Characterization on Mechanical Properties of Carburized Layer at Gear Root Based on

Nano-Indentation Technology

XIE Zhiyong', XIE Lijing', GAO Feinong', WANG Xibin', REN Yan’, LI Hongwei’
(1. Key Laboratory of Fundamental Science for Advanced Machining, School of Mechanical Engineering,
Beijing Institute of Technology, Beijing 100081, China;
2. NORINCO Group Beijing North Vehicle Group Corporation, Beijing 100072, China)

[ABSTRACT] The carburized layer at 18Cr2Ni4 WA steel gear root has mechanical behavior different from the substrate.
Its accurate characterization is important for the analysis on the crack initiation and fatigue properties of the gear root. The
nano-indentation test is taken as the test measure for the characterization of the local mechanical behavior in the carburized
layer. Nano-indentation tests are carried out within the carburized layer. The finite element simulations of nano-indentation
tests with different sets of constitutive model parameters combination are performed. Based on the simulated and the
experimental load-displacement curves, the combined prediction errors of curvature, residual depth and the ratio of plastic
deformation work to total deformation work are calculated. In result, the constitutive model parameters are defined for the
carburized layer. It is verified that the constitutive model derived by this method can reflect the mechanical behavior of the
carburized layer.
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Fig.1 Loading and unloading diagram of nano-indentation
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Parameters and errors distribution of load—displacement curves of nano-indentation with different parameter combinations
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