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Abstract: In this paper, the titanium-aluminum-based multi-component alloy was prepared from Pan-
zhihua acid-soluble titanium slag, aluminum powder and calcium oxide. After directly nitriding treat-
ment at different temperatures and different time, a nitrided layer was obtained. Scanning electron mi-
croscopy, X-ray diffractometer, microhardness tester, friction and wear testing machine, and three-di-
mensional topography instrument were used to detect and analyze the properties of the nitriding layer.
The results show that the surface hardness and wear resistance of Ti-Al based multielement alloy can be
improved by direct nitriding under different conditions. The nitriding temperature has a great effect on
the hardness and wear resistance of the alloy. When the nitriding time is 2 h, the optimum nitriding tem-
perature is 800 °C, the average hardness (HV) of the nitriding layer is up to 698.8, the average friction

Y8 B EA: 2022-07-26

ES T H - BEAET E SR T E (2021CY-G-14)

EZ BT akAE, 1997 A, AN, B05e 4, 2N FHER ELE &R HBEST, E-mail: 1421735661 @qq.com;
GEIEE: D25, 1972 4R AR, L, U BN, #0, SEEENE BLARET RE T B R B ALK R 5 A A A 5T, E-mail:
yangslsl@163.com,


mailto:1421735661@qq.com
mailto:yangslsl@163.com

5 1

ik A, 4 BREREEZ TR SRR EERERTTE - 85 -

coefficient is 0.120, the reciprocating friction wear rate is 19.44 mm’/(N-m), and the surface roughness

is 0.731 um. When the nitriding temperature is 900 °C and the optimum nitriding time is 3 h, the hard-
ness (HV) of nitriding layer is 682.6, the average friction coefficient is 0.059, the reciprocating friction

wear rate is 9.48 mm’/(N-m), and the surface roughness is 0.601 pm.

Key words: Ti-Al base multi-element alloy, direct nitriding, nitriding layer, wear resistance
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Fig.2 SEM of nitriding coating surface and substrate binding layer prepared at different temperatures
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Fig. 5 Changes of friction coefficient of nitriding layer prepared at different nitriding temperatures
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Table2 Wear amount, wear volume and wear rate of coa-
tings prepared at different nitriding temperatures
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800 0.000 06 4.86x10° 19.44
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1200 0.000 13 6.47x10° 25.88
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Fig. 6 3D morphologies of coatings prepared at different nitriding temperatures
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Fig. 7 Phase analysis of coatings prepared with different
nitriding time
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Fig. 8 SEM images of the coating surface and substrate binding layer prepared under different nitriding time
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Fig. 12 3D morphologies of worn nitriding coatings prepared at different nitriding time
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Table 3 Wear amount, wear volume and wear rate of ni-
triding coatings with different nitriding time
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JEA: 0.000 17 8.69x10~ 34.76
1 0.000 16 8.60x10~ 34
2 0.000 09 7.91x107 31.64
3 0.000 04 2.37x10° 9.48
4 0.000 10 6.97x10~ 27.88
5 0.000 07 3.36x10° 13.44
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