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Table 1 Main ingredient of vulcanization

Composition Volume fraction/% Effect
Na,SO; 55-60 SO%" source
Na,S,0; 8-10 Stabilizer

EDTA 21-23 Complexant

NaOH 5 pH regulator

FeCl, 5 Fe?' source
CeHoNy 1-2 Inhibitors

1.2 BHREBRIE

Fi JSM-6490LV 24414 B3B3 (SEM) WL 5% JEE 44 S 6
i JE BRAL RO 458, F X SR BEIE IV (EDS) #EATHR
2534 DIMAX2500V % X SFHERATEHX
(X-ray Diffraction, XRD)X &6 J2 AR M 1E4T 7
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Fig.1 Surface morphologies of samples with different sulfurizing time: (a) 10 min; (b) 20 min; (c) 30 min; (d) 40 min
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Fig. 2 Surface morphologies of sulfided layer((a), (b)) and its

composition(c)
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Fig.3 XRD analysis results of composition of sulphur layer
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Fig. 4 Morphology of sulphur layer(a) and distribution of

elements in different positions along cross section(b)
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Fig. 5 Friction coefficient of samples with different fraction

test time(a) and sulphurizing time(b)
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Fig. 6 Wear scar of samples at different sulphurizing time: (a) 0 min; (b) 10 min; (c) 30 min; (d) 40 min
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Fig. 7 Friction coefficients of three iron based bearing

materials under different processes
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Lubrication models of three iron based bearing

materials under different processes
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Fig. 9 Wear marks of three iron based bearing materials
under different processes: (a) 1* sample; (b) 2* sample; (c) 3*

sample
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Surface sulfurization modification and tribological properties of
iron-based oil bearing materials

ZHANG Guo-tao', YIN Yan-guo’

(1. School of Mechanical Engineering, Anhui University of Technology, Ma’anshan 243002, China;
2. School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: To improve the tribological properties of iron-based oil materials under boundary lubrication, a solid
sulfurization layer was formed on the materials surface by low-temperature liquid sulphurizing technology. The
morphology and composition of the solid sulfurization layer were sutided. The tribological experiments were tested on
the end-face friction and wear tester to reveal its self-lubricating mechanism. The results show that the main composition
of the sulfide layer is FeS. The sulfide diffuses from the surface to the interior along the matrix pore, and the thickness of
the sulfide layer is about 15 um. Compared with the unvulcanized sample, the friction coefficient of the vulcanized
sample is obviously lower. And the longer the vulcanization time, the better the lubrication property. After surface
modification, the comprehensive friction and wear performance is better than that of only solid or oil lubrication for the
liquid-solid synergetic lubrication. And the anti-abrasion and anti-occlusal properties are improved under the boundary
lubrication condition.

Key words: iron-based bearing material; powder metallurgy; surface sulphurizing; liquid-solid synergistic lubrication
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