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Performance Characteristic of Airflow Permeation Frozen Mold
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(School of Materials Science and Engineering, North University of China)
Abstract: Taking water as a binder to solidify the sand mold, frozen casting is paid attention as a new green cast-
ing method. The effects of freezing temperature and composition proportion of frozen casting sand on the strength
and air permeability of frozen casting mold were investigated. The mold performance under different water and
clay contents, cooling temperatures and sand mesh conditions was explored experimentally, and the mold transi-
tion under different pouring temperatures were also systematically carried out. The results indicate that the over-
all performance of frozen casting is superior to that of resin mold under the premise of low cost, which is more

environmentally friendly with widely application, and possesses positive significance for promoting the goal of

carbon peak and carbon neutrality.
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Fig.1 Flow chart and apparatus for experiment
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Fig.2 Size distribution of silica sand particle
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Fig.3 Micro morphologies of silica sand with different meshes
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Fig.6 Effect of different clay and water contents on tensile

strength and compressive strength of molding sand
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Fig.7 Effect of different clay and water contents on air
permeability of molding sand
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Influence of Zn Interlayer on Structure and Properties of Mg/Steel Friction

Stir Lap Welding
Shen Xiaokun'**, Zhao Yifan"**, Wan Ge"*?, Liu Sheng"**, Hu Xinbin'***
(1.School of Materials and Chemical Engineering, Hubei University of Technology;
2.Hubei Provincial Key Laboratory of Green Materials for Light Industry;
3.Hubei Engineering Laboratory of Automotive Lightweight Materials and Processing)

Abstract: Friction stir lap welding experiments between AZ31B magnesium alloy plate and DP600 high strength
steel plate were carried out. The effects of rotation speed and addition of Zn foil intermediate layer with different
thickness on the macro morphologies, microstructures and mechanical properties of magnesium/steel lap joints
were investigated. The results indicate that the addition of Zn foil intermediate layer has significant effects on the
strength of magnesium/steel lap joint, where the shear load of the joint is firstly increased and then decreased
with the increase of the thickness of Zn foil intermediate layer and rotation speed. The shear strength of the joint
reaches the maximum value of 104 MPa and presents a mixed ductile-brittle fracture mode when the welding
speed, down pressure, rotating speed and thickness of Zn foil intermediate layer are set to 80 mm/min, 0.1 mm,
900 r/min and 0.05 mm, respectively. Mg reacts with Zn at the magnesium/steel interface to form MgZn,
MgZn, , Mg,Zn, and Mg, Zn,, intermetallic compounds. The elastic constants and modulus of Mg-Zn intermetallic
compounds are calculated by first principle method. The results reveal that most of these intermetallic compounds
exhibit plastic behavior except for MgZn with minor brittle performance.
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