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Table 1 Chemical composition of 42CrMo steel %
C Mo Mn Si Cr 2k
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Table 2 Effect of air addition in plasma oxynitriding on the compound layer thickness and

porosity of nitrided layer
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Fig.1 Microstructure comparison between plasma oxynitriding and plasma nitriding samples
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Fig.3 Electrochemical curve comparison between plasma oxynitriding and plasma nitriding
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Comparative Study on Plasma Oxynitriding and Plasma Nitriding
for 42CrMo Steel

MIAO Xiaoji', WU Jigiang™’, MEI Wenchen’, SUN Fei'’, XU Lei’, ZHANG Yulong’, HU Jing"’
(1. Department of Mechanical Engineering, Changzhou Institute of Industry Technology, Changzhou 213164, China;
2. National Demonstration Center for Experimental Materials Science and Engineering Education,
Changzhou University, Changzhou 213164, China;

3. Sinopec Oilfield Equipment Corporation, Wuhan 430223, China)

[ABSTRACT] In order to enhance the nitriding efficiency, 42CrMo steel was selected as the testing material. Plasma
oxynitriding using different air flow in the same pulsed plasma nitriding system for 42CrMo steel was investigated
innovatively, and compared with conventional plasma nitriding processing. The cross-sectional microstructures, phases,
corrosion resistance were determined by optical microscopy, X-ray diffraction, microhardness tester and electrochemical
workstations. The results show that plasma oxynitriding owns much higher efficiency compared with plasma nitriding, thus
makes thicker compound layer under the same other conditions. Meanwhile, higher porosity of nitrided layer is obtained.
Furthermore, corrosion resistance can be significantly improved due to chemically stable formation and compact Fe,0,
oxide in the compound layer during plasma oxynitriding process, and air flow of 0.3L/min offers the optimum performance
for 42CrMo steel due to highest ratio of Fe;O, to Fe,O,. This research can provide a reference for improving the surface
modification process of 42CrMo.

Keywords: Surface modification; Plasma nitriding; Plasma oxynitriding; Porosity of nitrided layer; Corrosion

resistance;42CrMo
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Numerical Simulation and Fatigue Experiment of 7075 Aluminum Alloy Joint
Holes Processed by Compound Strengthening Technology

LIU Yuan', XUE Honggqian', JIN Hongrui', GAO Guogiang’
(1. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China;
2. AVIC Xi’an Aircraft Industry (Group) Co., Ltd., Xi’an 710089, China)

[ABSTRACT] In order to extend the fatigue life of 7075 aluminum alloy joints, the stress distribution around the hole
processed by cold expansion was simulated by ABAQUS. The finite element model of ultrasonic peening was established
according to the kinetics analysis of ultrasonic shot peening process. In order to get the stress distribution around hole
processed by cold expansion combined with ultrasonic shot peening, the ultrasonic shot peening process around the entrance
surface of cold expanded joint hole was numerically simulated. Finally, the very high cycle fatigue test was carried out
to validate the numerical calculation. The results show that the compound strengthening process can improve the stress
distribution of the joint, inhibit the crack initiation and propagation, so it can improve the fatigue strength of the joints
significantly.

Keywords: Joints; Cold expansion process; Fatigue life; Ultrasonic fatigue; Ultrasonic shot peening
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