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Table 1 EDAX quantitative analysis of

Nr CrMo S microstructure( mole fraction, %)

Area Ni Cr S Mo Fe Si
Greyish white  65.80 19.49 0.00 7.30 0.91 6.49
Dark grey 3.29 49.71 41.14 0.00 1.07 4.79
Dark 9.76 4.49 7.93 0.00 0.00 77.81
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Fig. 2 Friction coefficient vs temperature

for Nr20Cr and N Cr-Mo-S
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Fig. 3 SEM photographs of wear surfaces of NrCr-Mo~S at room temperature
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Table 2 EDAX quantitative analysis of

polishing and dark zones on wear surfaces of

NrCrMoS at 600 ‘C(mass fraction, %)

Area Ni Cr S Fe Si
Dark 49.70  35.93 10. 04 3.52 0. 82
Polishing 48.58  39.70 7.56 3.54 0.61
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Fig. 4 SEM photographs of wear surfaces of Nr CrMo-S at 400 C
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Fig. 5 SEM photographs of wear surfaces of Nr CrMo-S at 600 'C
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Table 3 EDAX quantitative analysis of
wear scars formed on W18Cr4V match
at 400 C and 600 C(mass fraction, %)

t/ C Ni Cr S Fe % \% Mn

400 10.49 5.21 1.63 62.92 18.00 0.76 0.00
600 37.38 10.89 5.06 42.47 4.09 0.00 0.12
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Fig. 6 XPS analysis curves of wear

surface of NrCrMo-S at 400 C
(20 Pm; 2 U (min*HA); tested afier 30 min sputtering)
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Table 4 XPS quantitative analysis results

(mole fraction, % )

Area Ni Cr Mo S (0} C

18.8 14.8 1.5 1.7 42.1 20.0

Test conditions: 20 Hm, 2 18] (min*HA) , tested after 30 min sputtering
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Fig.7 XRD analysis of debris from frictional
process of N Cr-Mo-S sliding on quenched
W18Cr4V match at 400 C and 600 C

(test was carried on glass paper)

1 —Ni solid solution; 2 —NiO; 3 —Fe,03;
4 —Glass paper; 5 —Cry03
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Self- lubrication mechanism of Nir Cr-Mo- S alloy

LIU Rutie, LI Xrbin, CHENG Shrhe
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The self-lubricating mechanism of a Nt CrrMoS alloy was studied. The results show that the microstructure of materials is made
up of metallic matrix and sulfide eutectics or their combinations. The eutectics can be softened or melted to form self-lubrication transferring
film under the effects of temperature on the wear surfaces. MoO3 and NiO will join in the lubrication process at experimental highr temperature.
With increasing temperature, the lubrication effect of MoO3 decreases while that of NiO increases. The dominant wear type is slight slip-sticking
abrasivion at room temperature and particle abrasivion mixed with oxidation wear during high-temperature friction process.

Key words: nickel base alloy, highrtemperature self lubrication, solid lubrication
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