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Effect of Alloy Elements on Solidification Properties of a Low Alloy Steel
Bu Hengyong, Li Hongmei, Guo Jianzheng, Li Mengnie
(Materials Research Institute for Energy Equipments, China First Heavy Industries)

Abstract; Effects of alloy elements including C, Si, Mn, Cr, Ni, and Mo, on the casting properties of
SA508III steel were investigated by the JMatPro calculation. Variance analysis and linear regression
were used to evaluate the regression equations for two objective functions by 6 factors, 3 levels with a
total of 150 groups, which was related to casting properties of steels. The results show that the orthog-
onal experiment is an effective way to optimize the composition of SA508III steel. It is demonstrated by
calculation that the casting properties of SA5081II steel can be improved by decreasing the content of C
and Si, and the casting defects such as hot tears and shrinkage porosity can be reduced.
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Microstructure and Wear-Resistantance of AF-15Pb Alloy with High
Pressure Solidification and High Pressure Heat Treatment

Wang Zhenling', Yu Yucheng', Huo Shubing”, Yin Dongsong' , Wei Zunjie’

(1. School of Materials Science and Engineering, Heilongjiang University of Science and Technology; 2. Har-

bin Welding Institute; 3. School of Materials Science and Engineering, Harbin Institute of Technology)

Abstract: A-F15Pb alloys were prepared with hexahedral anvil at high pressure solidification(4GPa) and

high pressure heat treatment(4GPa). Microstructure and wear-resistance of the alloy prepared at normal

pressure and at high pressure were analyzed comparatively by SEM (scanning electron microscope) ,

EDX, XRD, Mcrohardness tester and friction-wear tester. The results reveal that Al-15Pb alloys consist

of a=Al phase and Pb phase with the morphology of the particle under normal pressure and high pres-

sure, and a great amount of Pb particles are distributed in Al matrix under normal pressure, while Pb

phase is decreased with size refinement under high pressure solidification conditions. Morevoer, the

trace Pb phase with large size can be observed under high pressure heat treatment condition. The solid

solubility of Pb in a~Al phase is zero under normal pressure, while Pb has a slight solution in a~Al phase
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