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Fig.1 SEM surface morphologies of original (a) and titanized (b)

316L stainless steel samples
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Fig.2 SEM cross-section morphologies of titanized 316L

stainless steel samples

70

o

(o2}
o o
5

o
T

Ve

Ti Concentration, o/%

P N W b~ O
o
T

I~
~—p—n—
—n l\.\
—

0 10 20 30 40 50 60 70 80 90 100
Depth/pum

0

K3 BEALEER 3161 ANFEHIRBIRI Ti W A

Fig.3 Ti concentration depth distribution of titanized samples
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Fig.4 XRD patterns of original and titanized 316L stainless

steel samples
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Fig.5 Cross-section hardness distribution of original and

titanized 316L stainless steel samples
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Fig.7 Surface topographies of the wear track on original (a) and

titanized (b) 316L stainless steel samples
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Fig.8 SEM surface morphologies of original (a) and titanized (b)

316L stainless steel samples
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Table 1 EDS analysis of the worn area of original and titanized
316L stainless steel samples in Fig.8 (w/%)

Area  Fe Cr Ni Mn Mo Si Ti O
al 6496 16.25 9.07 098 244 0.64 - 5.66
a2 56.06 1359 7.85 1.14 210 0.44 - 18.82
a3 65.61 16.60 9.97 130 273 0.67 - 3.12
bl 4404 9.07 541 058 252 08 3091 6.67
b2 4357 885 532 054 289 099 3243 5.40
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Influence of Cathodic Arc Plasma Titanizing on Tribological
Properties of 316L Stainless Steel

Shi Jiajia', Fu Zhigiang™?, Yue Wen"?, Wang Chengbiao?, Peng Zhijian"?, Yu Xiang™?, Kang Jiajie'?
(1. School of Engineering and Technology, China University of Geosciences (Beijing), Beijing 100083, China)
(2. Key Laboratory on Deep GeoDrilling Technology of Ministry of Land and Resources,
China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: The influence of cathodic arc plasma titanizing on the structure and tribological performance of 316L stainless steel was studied
by scanning electron microscope, X-ray diffractometer, micro-hardness tester, 3D profile-meter, and reciprocating tribometer. Results
show found that the closely adherent titanized layer with a peak titanium content of 66 wt% can be obtained by cathodic arc plasma
titanizing. The titanized layer is composed of Fe,Ti and NiTi; the surface hardness of the titanized layer with a depth of 150 pum is
increased to 4000 MPa from 2000 MPa of original substrate. Under dry friction, the friction coefficient of the titanized layer is obviously
lower than that of the original substrate, and the cathodic arc plasma titanizing improves the wear resistance of 316L stainless steels by 6
times. The wear mechanism of the original substrate is abrasive wear, oxidation wear and adhesive wear, while the wear mechanism of the
titanized samples is mass loss caused by flaking of the particles in the titanized layer.

Key words: cathodic arc; plasma titanizing; 316L stainless steel; tribological properties
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