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Table 1 Chemical composition of 20Cr2Ni4A steel Wg /%
WiH C Si Mn P Cr Ni Cu Mo
SEIE 0.18 0.29 0.41 0.014 0.021 1.39 3.36 0.044 <0.01
GBIT 3077—2015 0.17~023  017-0.37 0.30~0.60 =<0.030 <0035 125~165 3.25~365 <0.25

R2 B RASEAIER

Table 2 Technical specification of purified natural gas

T H TEHUER (mg - m*®) AHHLEY (mg - m®) BB (mg - m?®) CO,/% #asic
SCIAE 15 2 35 0.3 -65
AR E R <2 <25 <4 <04 <-60
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Fig. 1 Carburizing and heat treatment processes
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Study on Natural Gas Carburizing Process for 20Cr2Ni4A Gear Steel

LIU Guo—-giang" %, WANG Xiao-hai" ?, ZHANG Peng"?, LI Jun"?, WANG Zhuo' ?, BAN Yong-hua'?,
CAl Hong', YU Qing-feng'

(1. Norinco Group Inner Mongolia First Machinery Group Co., Ltd., Baotou 014030, Inner Mongolia, China; 2. State Key
Laboratory of Smart Manufacturing for Special Vehicle and Transmission System, Baotou 014030, Inner Mongolia, China)

Abstract:

To solve the problems of low production efficiency, serious pollution, and higher cost in the conventional
case carburizing process, 20Cr2Ni4A gear steel was treated by the carburizing process with purified natural
gas as carbon-rich medium. The microstructure, chemical composition of natural gas carburized case, micro-
hardness gradient, carbon concentration gradient and residual stress gradient were determined by means of
microstructural analysis, EDS analysis, micro-hardness analysis, carbon concentration analysis, and residual
stress analysis. The production efficiency of two carburizing processes was compared. The room temperature
and low temperature impact fracture morphologies of natural gas carburized specimen were analyzed.
The results show that the efficiency of natural gas carburizing process can be increased by more than 15%
compared with the conventional carburizing process when the case-hardened depth is about 1.6 mm+0.2 mm.
A smooth hardness gradient and carbon concentration gradient at the cross-section of carburized case and
higher surface residual compressive stress can be achieved. The fracture morphology characteristics of low
temperature impact specimen is less dimples, more quasi cleavage and secondary cracks, and the intergranular
fracture occurs in local region. The natural gas carburizing process can be used for surface hardening of the
heavy-duty gears with high load-bearing capacity and long life.

Key words:
20Cr2Ni4A gear steel; natural gas carburizing; microstructure; micro-hardness gradient; residual stress
gradient; impact fracture
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