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Effects of Different Metal Ion Implantation on Friction and Wear of Cr4Mo4V
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Abstract: Polished Cr4Mo4V materials are implanted by different metallic elements, (such as titanium, zir-
conium, chromium, molybdenum and thallium), with alternated energy. The tribological properties of im-
planted/non-implanted Cr4dMo4V are tested, and the mechanisms of friction and wear are further studied u-
sing nanohardness, auger electronic spectrometer ( AES), and X -ray photoelectron spectroscopy (XPS) tech-
niques. The results show that anti—{riction and wear resistance of titanium implanted sample is improved 14
times, and over 20 times with zirconium implanted under the same test conditions, evaluated by duration of
lower friction coefficient 0. 2—0. 3. Samples implanted by titanium/zirconium (belonging to [\ B) perform high
friction and wear resistance, especially the nanohardness of zirconium implanted sample are improved from 9-
10 GPa to 12 GPa, obviously upgraded about 20%. Unlike other implanted metal elements, concentration
peaks of carbon/oxygen exist, respectively, and distribute along with titanium/zirconium concentration and
distance, and also zirconnium implanted sample has the widest concentration of carbon.
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Fig. 1 Schematics of the ion implantation machine
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Table 1  Elements compositions of CrdModV (w/ %)

Elements C Cr Ni
Content 0.77-0.85 3.75-4.25 <0.15
Elements Mo A% Others
Content 4.00-4.50 0.9-1.1 *

Others™ ; Si<<0. 25,P<C0. 015, S<C0. 015, Mn<C0. 35, W=20. 25,
Co=<20. 25,Cu<20. 1,Fe Bal.
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Fig.2  Friction coefficient of CrdMo4V treated by dif-

ferent ion implantation
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Fig. 3 3D morphologies of the worn surface
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