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Fig.2 DSC curves of (CuseZras)1-xYxamorphous alloys: (a) global and (b) partial
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Table 1 Thermodynamic parameters of (CussZras)1-xYxamorphous alloys

Parameter x=0 x=0.01 x=0.03 x=0.05 x=0.07 x=0.09
Tg/K 707 662 657 650 644 638
T«/K 756 723 716 706 698 689
T/K 1098 998 991 983 974 970
ATWK 49 61 59 56 54 51

Trg 0.644 0.670 0.663 0.661 0.661 0.658
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Fig.4 Change curves of friction coefficient with slipping time for (CuseZras)1xYxamorphous alloys under load of 10 N (a) and 20 N (b)



- 2588

Wy @A RS TR

50 3%

FT 3 (CuseZra)ixY«xEREEWEERE(WIERE(S)

Table 3 Friction coefficient (4) and wear rate (8/>10°mm?3(N m)™) of (CussZras)1.xYxamorphous alloys

Load/N Parameter x=0 x=0.01 x=0.03 x=0.05 x=0.07 x=0.09 ZL.109
i 0.082 0.066 0.071 0.072 0.072 0.074 0.095
10
s 1.62 1.04 1.16 1.19 1.28 1.35 75.47
i 0.075 0.063 0.067 0.069 0.070 0.073 0.086
20
p 3.31 2.18 2.47 2.56 2.64 2.83 98.68
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Fig.5 Wear scar morphologies of (CussZrss)o.s7Y0.03 amorphous alloys at under load of 20 N
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Effect of Y-doping on Glass Forming Ability and Tribological
Properties of (CusgZras) 1Yy Alloys

Wang Yuan®, Li Chaolan', Zheng Jin', Liu Xueyuan®, Yu Xiaohua?, Wang Xiao? Zhang Ling®
(1. School of Machinery and Transaction, Southwest Forestry University, Kunming 650224, China)
(2. School of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

(3. R&D Center of China Tobacco Yunnan Industrial Co., Ltd, Kunming 650024, China)

Abstract: In order to develop a new type of amorphous alloy whose composition is far away from the eutectic point of CussZrss and
explore a new piston material used in biomass fuel new energy vehicle, (CuseZras)1xYx (x=0, 1, 3, 5, 7, 9, at%) samples were prepared by
the single-roller rapid quenching. The phases, thermodynamic parameters and nano-hardness of the samples were characterized, as well as
the tribological properties of the samples under ethanol-gasoline diluted engine oil lubrication were measured. The results show that
(CuseZras)1xYx Samples are completely composed of amorphous structure. With increasing Y content from 1 at% to 9 at%, the ATy and Tyg
of the (CuseZras)1xYx amorphous sample decrease from 61 K to 51 K and 0.670 to 0.658, respectively, but are still higher than 49 K and
0.644 of CussZrss amorphous sample, i.e., the glass forming ability (GFA) and thermal stability of CussZrss-based alloy are enhanced by Y
doping. With increasing Y content from 1 at% to 9 at%, the nano-hardness of (CuseZras)ixYx amorphous sample decreases from 8.83 GPa
to 7.33 GPa (higher than 6.82 GPa of CussZr4s). The friction coefficient and wear rate at 10 and 20 N loads increase (lower than the ones of
CussZras), i.e., the mechanical and tribological properties of CuseZrss-based alloy are significantly improved by Y doping, furthermore, the
1 at% Y sample has the strongest GFA and thermal stability, also shows the best anti-friction and wear-resistance performance. At the same
experimental conditions, the friction coefficient and wear rate of (CuseZras)1-xYx amorphous samples are lower than those of ZL109 Al alloy.
The highest reduction of wear rates are as high as 98.62% and 97.79% at the two loads, namely (CuseZrs4)1-xYx amorphous alloy possesses
more excellent anti-friction and wear-resistance performance than ZL109 Al alloy under ethanol-gasoline dilution engine oil lubrication,
which also provides a certain theoretical and experimental guidance for the research and development of a new piston material used in
biomass fuel-fueled new energy automobile.

Key words: Cu-Zr based amorphous alloy; Y doping; GFA; nano-hardness; tribological properties
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