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Abstract: The microstructure, mechanical properties and anti-seizure properties of Al-Cu-Mg alloy with low melt-
ing point component Bi were investigated. The phase composition of the alloy was observed by XRD, and the mi-
crostructure, fracture morphology and wear surface of the alloy were observed by SEM and EDS. The results re-
veal that with the Bi addition of 2% , the distribution of spherical Bi-rich phase appears in the alloy, which is basi-
cally composed of Mg;Bi, with small size. However, the core/shell structure with Mg, Bi, core and Bi shell was
observed at Bi-rich phase particles with large size. The tensile strength, elongation and hardness of the alloy are
decreased by 10%, 21% and 8.5% , respectively, after adding 2.6 % Bi, indicating that Bi has a certain weakening
effect on the mechanical properties of the alloy. Friction and wear experiments expound that the anti-seizure abili-
ty of the alloy is greatly improved after adding Bi, where the load bearing capacity is increased from 1 700 N to
5 500 N. Moreover, the banded Bi-rich phase is smeared on the worn surface, playing a role of self-lubrication.
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wp
Cu Bi Mg Si Mn Zr Al
4.51 2.6 0.61 0.07 0.05 0.03 s
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Fig.1 Schematic diagram of tensile and friction wear specimens
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Fig.2 XRD analysis of Al-Cu-Mg and Al-Cu-Mg-Bi alloys
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Fig.3 The microstructure of Al-Cu-Mg and Al-Cu-Mg-Bi alloys
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Fig.4 Mechanical properties of Al-Cu-Mg and
Al-Cu-Mg-Bi alloys

5 4 Al-Cu-Mg & 4 il Al-Cu-Mg-Bi 4 4 $i fil
AR ES . W LA ALCu-Mg & 4 W 1 Hh 43 A
E5 AN E UL A A A BRI B PUbL R
JEdEGE . Al-Cu-Mg-Bi G4 A RZWE AR

ﬁﬂ' f :L

€. : -

(a) Al-Cu-Mg &%
A5 AlCu-Mg &4 F Al-Cu-Mg-Bi &4 b X 4 b7 v 7 .
Fig.5 The fracture morphologies of Al-Cu-Mg and
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Fig.7 Morphology of worn surfaces and EDS analysis of Al-Cu-Mg and Al-Cu-Mg-Bi alloys
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Research Status and Progress of Shrinkage Porosity and Cavity

Defects in Steel Ingots
Yu Zhanyang', Zhang Hui', Wang Minglin', Wang Xuebing', Zhang Kaifa', Wang fei
(1.National Engineering and Research Center for Continuous Casting Technology, Center Iron and
Steel Research Institute; 2.Fushun Technology Center, Fushun Special Steel Group Co., Ltd.)
Abstract: In recent decades, the prediction and control of shrinkage porosity and cavity defects in ingot were inves-
tigated. The distribution forms and formation mechanism of shrinkage porosity and cavity defects in steel ingot
were expounded. Various criteria to predict the distribution of shrinkage porosity and cavity was summarized in
detail, and the control measures were introduced. The development of the criterion of shrinkage porosity and cavi-
ty in ingot casting was prospected, and the issues of controlling shrinkage porosity and cavity defects were concluded.
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