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Surface Modification of WICr4V Air-bearing Steel

Through High Intense Pulsed Ion Beams Irradiation

XUE Yan-qing, WANG Cheng, WANG Xue-de, LAI Zhi-lin

(Engineering Institute of Air Force Engineering University, Xi’an 710038)

Abstract: To improve surface properties of WICr4V and increase the bearing life, W9Cr4V sample was trea-
ted by high intensity pulsed ion beam (HIPIB), which consists mainly of C* (70%) and H" (30%). The pro-
cessing was conducted with the parameters of 150 A/cm® high beam current density, 250 kV acceleration volt-
age, 80 ns pulse duration, and the irradiation times were 1,10,20 and 30, respectively. The changes of per-
formance and morphology can be found on the surface after the process. The sample was analyzed with MAT,
XRD, pin—-on—disc(POD) methods, and mecrohardness tester. The results show that the grains are refined on
the near—surface, resulting in the austensite phase, carbides and martensite, which proves that the surface
changes, the direction of the diffraction peaks shifts to the higher angle and broadens. At the same time, in-
fluenced by the sharp increasing temperature and shock wave from HIPIB irradiation, the microhardness in-
creases by 19.63% , which is the highest, the wear resistance of surface layer increases nearly two times, and

a remarkable improvement of corrosion resistance can be found on the surface.
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Element C Cr w
Mass fraction 0.85-0.95 3.80-4.40  8.50-10.00

Element A% Mo Zr
Mass fraction 2.00-2. 60 <0. 30 0.03-0.08
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