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Residual Stress of 18CrNiMo7-6 Steel

ZHANG Yin-xia, WANG Wen-guang, GAO Wei, YU Xin, YANG Xin

(Henan Key Engineering Laboratory of Anti-fatigue Manufacturing Technology,
Zhengzhou University, Zhengzhou 450001, China)

ABSTRACT: The paper aims to explore the influences of lapping parameters on the surface roughness and residual stress of the
workpiece before and after carburizing of 18CrNiMo7-6 steel to provide a basis for reducing the surface roughness of the
workpiece and improve the surface quality. The surface roughness and residual stress of the workpiece before and after lapping
were detected by three-dimensional surface profiler and X-ray residual stress analyzer. The influential rules of lapping

parameters such as particle size, lapping pressure, lapping speed and lapping time on the surface roughness and residual stress of
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the workpiece were studied by single factor test. With the particle size of the lapping pad increasing from 400# to 3000#, the

surface roughness value of the workpiece before and after carburizing decreased, reaching Ra 15~17 nm. The surface residual

stress value of the workpiece increased before and after carburizing. The residual pressure stress rose to the residual tensile

stress after carburizing. When the particle size of the lapping pad was 400#, the residual stress of the workpiece before and after

carburizing was —506.54 MPa and —587.29 MPa respectively. When the particle size of the lapping pad was 800#, with the

increase of lapping pressure, lapping speed and lapping time, the surface roughness value of the workpiece before and after

carburizing was reduced, and the surface residual compressive stress value increased. Under the same lapping conditions, the

surface roughness value of the workpiece after carburizing is generally smaller than that of the substrate, and the residual

stress value of the carburized surface is generally larger than that of the substrate surface. The hardness and wear resistance of

18CrNiMo7-6 steel after carburizing are greatly improved, and the weakening of plastic deformation during lapping is an

important cause of the above phenomenon.
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Tab.1 Single factor test scheme for lapping

Process parameters

No. Fixed lapping Lapping  Lapping Lapping
abrasive pad  pressure speed time
mesh A B/MPa  C/(r'min™") D/min
1 400# 0.2 40 10
2 800# 0.2 40 10
3 1500# 0.2 40 10
4 3000# 0.2 40 10
5 800# 0.1 40 10
6 800# 0.15 40 10
7 800# 0.2 40 10
8 800# 0.3 40 10
9 800# 0.2 10 10
10 800# 0.2 20 10
11 800# 0.2 30 10
12 800# 0.2 40 10
13 800# 0.2 40 5
14 800# 0.2 40 10
15 800# 0.2 40 15
16 800# 0.2 40 20
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