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Table 1 Composition of experimental alloys

Alloy . . Mass fraction/%
Nominal composition -

No. Zr Si Er Al
1* A10.25Zr0.15Si 024 0.15 -  Bal
2* A10.257r0.30Si 026 029 -  Bal
3* Al0.25Zr0.50Si 025 052 - Bal

4" Al0.257r0.15Si0.25Er 0.26 0.16 0.24 Bal.
5% Al0.257r0.308i0.25Er 0.23 0.32 0.27 Bal
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Fig. 1 Evolutions of Vickers microhardness of Al-Zr-Si

alloys during isothermal aging at different temperatures:
(a) 325 C; (b) 350 'C; (¢) 375 C
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Fig. 2 Coarse Si particles formed in alloy 3” and element mapping: (a) Alloy 3"; (b) Coarse Si particle; (c) Si mapping;
(d) Er mapping; (e) Zr mapping
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Fig. 3 Evolutions of electrical conductivity of Al-Zr-Si alloys during isothermal aging at different temperatures: (a) 325 C;
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Fig. 5 Evolutions of Vickers microhardness of Al-Zr-Si-
Er alloys during isothermal aging at different temperatures:
(a) 325 C; (b) 350 'C; (¢) 375 C
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Effect of Si and Er on aging precipitation behavior of Al-Zr alloys

LIANG Shang-shang, WEN Sheng-ping, LIU Qi-xiang, WU Xiao-lan, GAO Kun-yuan,
HUANG Hui, NIE Zuo-ren

(Faculty of Materials and Manufacturing, Beijing University of Technology, Beijing 100124, China)

Abstract: The effect of Si and Er on the aging behavior of Al-Zr alloy was studied. The results show that the Si-
addition promotes the aging strengthening effect of Al-Zr alloy, and greatly reduces the precipitation temperature
of AlZr precipitates. The Al-0.25Zr-0.30Si alloy obtains the maximum increment of strengthening when
isothermal aging at 325 “C. The highest hardness is 57.1 HV, which is greater by 25.8 HV than that in the solid
solution state. Content of 0.30% Si is optimal to obtain the maximum hardening increment for Al-0.25Zr alloy. The
addition of Er further promotes the aging response of Al-Zr alloy, which widens the aging precipitation
temperature range (325-375 ‘C) of Al-Zr alloy and the precipitates become finer and denser. Al-0.25Zr-0.30Si-
0.25Er alloy has the maximum hardening increment as isothermal aging at 350 ‘C and the peak hardness is 60.5
HV. Because co-microalloying with Er and Si can increase the number density and refine the size of precipitates in
Al-0.25Zr alloy compared with adding Si alone.

Key words: Al-Zr alloys; precipitates; aging strengthening; microalloying
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