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Table 1 Chemical compositions of the ADC12 alloy

and Al-5Pr-5Ce intermediate alloy Wg /%

B4 Si Cu Mg 2Zn Fe Mn Pr Ce Al
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Fig. 1 The effect of composite rare earth ( Pr, Ce ) with different contents on the microstructure of the ADC12 alloy
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Fig. 2 SEM image and element scanning spectrum of the modified ADC12 alloy with 0.5% composite rare earth ( Pr, Ce ) mass fraction
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Fig. 3 The effect of the added amount of the composite rare earth
(Pr, Ce) on the Vickers hardness of the ADC12 alloy
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Fig. 4 The effect of the composite rare earth ( Pr, Ce ) with different contents on the friction and wear morphology of the ADC12 alloy
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Fig. 5 The effect of the added amount of the composite rare earth Pr-Ce on the wear rate and friction coefficient of the ADC12 alloy
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Fig. 6 SEM morphologies of wear debris of the Al-Si alloy matrix and ADC12 alloy with 0.5% rare earth
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Effect of Pr and Ce Composite Rare Earth on Wear Resistance of ADC12 Alloy

ZHAO Yuan-bo', AN Xu?, ZHAO Qi', FAN Qiao-fang’
(1. Jiangsu College of Safety Technology, Xuzhou 221000, Jiangsu, China; 2. Xuzhou Safety Production Technology Support
Center, Xuzhou 221151, Jiangsu, China)

Abstract:

The Pr and Ce composite rare earth ADC12 alloys with different mass fractions (0, 0.25%, 0.5% and 0.75%)
were fabricated via adding them into the ADC12 matrix in the form of ternary intermediate alloy. Optical
microscope, scanning electron microscope and pin-disk friction and wear testing machine were used to
analyze the microstructure and friction and wear properties of the ADC12 alloy with different mass fractions.
The results showed that when the content of the Pr and Ce rare earth compound was 0.5%, the coarse a(Al)
in the microstructure was transformed into smaller, equiaxed crystals, and the Si phase was transformed from
long strip to short granular. At this time, the wear resistance of the modified ADC12 alloy was also the best. Its
wear rate and friction coefficient were respectively 0.051 7 g/mm and 0.369 5, which were reduced by 35.94%
and 6.19%, respectively compared with the unmodified alloy. The wear resistance has been greatly improved
after the addition of the composite rare earths. The ADC12 alloy matrix and 0.25% of the composite rare earth
ADC12 alloy were mainly delamination wear, 0.5% of the composite rare earth alloy was mainly abrasive
wear, and 0.75% of the composite rare earth alloy was mainly adhesive wear.
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