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Abstract: In order to improve the surface wear resistance of aluminum bronze alloy for decoration, a
combination of unbalanced magnetron sputtering and plasma nitriding was used to prepare modified
film layers with different compositions and film thicknesses on the surface of aluminum bronze alloy.
The microstructure, phase composition and wear resistance of the modified film layers were compared
and analyzed. The results showed that the Ti/Cu atomic ratio of the Cu-Ti film sputtered on the surface
of aluminum bronze alloy for decoration was close to 6.7 (M1), 1.7 (M2), and 0.5 (M3), with preset
film thicknesses of 3.4 um, 3.4 pum, and 2.8 pm, respectively. The cross-sectional thicknesses of M1,
M2, and M3 film layers after nitriding treatment at 660 °C/2 h were 7.2 um, 5.8 um, and 2.7 um, with
wear rates of 0.21 m>*N"'m", 6.27 m>*N'm" and 9.98x10™ m’N"'-m", respectively. After nitriding

treatment at 660 °C/5 h, there was no significant change in the cross-sectional thickness of M1, M2,
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and M3 film layers, and the wear rates were 0.47 m*>*N"'-m", 0.22 m’>*N"-m" and 3.94x10™ m’*N"-m",

respectively. The wear rate of the film layer after 660 °C/2 h and 660 °C/5 h nitriding treatment is signifi-

cantly reduced compared to the copper alloy matrix. The wear rate of the M1 film layer after 660 °C/2 h

nitriding treatment is smallest with the best wear resistance, and the wear mechanism is oxidation wear

and adhesive wear.

Keywords: aluminum bronze; surface modification layer; nitriding; microscopic morphology;

friction and wear
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Tab.1 Chemical composition of decorative aluminum

bronze(wt.%)

Al | C Si | Pb | P S Fe [Mn| Sn | Zn | Cu
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Tab.2 Process parameters for magnetron sputtering and plasma nitriding

e [ragei ey FEHTBA
Ti {8 TI%/W CufliT%/W RBEE/°C I [ /h S 4% E/(L-min™)
JEZ M1 2600 150 660 2,5 0.3N,+0.1H,
JiEE ) M2 2100 300 660 2,5 0.3N,+0.1H,
JIE)= M3 1200 450 660 2,5 0.3N,+0.1H,
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Fig.1 Micromorphology and XRD patterns of the surface film on copper alloy
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Tab.3 Composition, thickness and and adhesion of film on

the surface of copper alloy
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LG e e
JiEE)22 M1 13 87 3.4 52
JBEJZ M2 37 63 3.4 38
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Fig.2 XRD patterns of nitriding film on the surface of copper alloy
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Fig.3 Surface morphology of nitriding film on copper alloy surface
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Fig.4 Cross section morphology and elemental line scanning analysis of the film after 2 hours of nitriding
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Fig.5 Cross section morphology and elemental line scanning analysis of the film after 5 hours of nitriding
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Fig.6 Friction coefficient of nitriding film on the surface of copper alloy
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Tab.4 Wear rate of copper alloy matrix and surface layer after nitriding treatment
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Fig.7 Friction and wear morphology of nitrided film on copper alloy surface
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