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Fig. 2 Polynomial fitting of rheological curves at

reference temperature and reference strain rate
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Research on High Temperature Rheological Behavior of Mg-Gd-Y-Zn-Zr Alloy
Based on Improved Johnson-Cook Model

LIU Chang', CHEN Xiaomin®, CHEN Shuhan’, CHEN Jianbing'

(1. School of Innovation and Entrepreneurship Education, Changsha University of Science and Technology,
Changsha 410114, China; 2. School of Automotive and Mechanical Engineering,
Changsha University of Science and Technology, Changsha 410114, China )

Abstract: In order to study the high-temperature rheological behavior of Mg-Gd-Y-Zn-Zr alloy, hot tensile
tests were carried out on Gleeble-1500 thermal simulation testing machine at deformation temperature of 250~400
°C and strain rate of 0.001~1 s™'. Considering the effects of temperature, strain rate and strain in the high-temperature
deformation process, an improved Johnson-Cook constitutive model of Mg-Gd-Y-Zn-Zr alloy was established. The
experimental results showed that the flow stress of the Mg-Gd-Y-Zn-Zr alloy had a nonlinear relationship with the
deformation temperature, strain rate, and strain. The increase of the strain rate and the decrease of the deformation
temperature would cause the flow stress of the alloy to increase significantly. The average relative error (4) between the
predicted data of the improved Johnson-Cook constitutive model and experimental data was 4.5%, and the correlation (R)
was 0.994. The established constitutive model could accurately describe high temperature rheological behavior of Mg-
Gd-Y-Zn -Zr alloy.

Keywords: Mg-Gd-Y-Zn-Zr alloy; rheological behavior; Johnson-Cook model
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Cushioning Packaging Design and Mechanical Property

Simulation Analysis of Printer

CHANG Jiang

( College of Light Industry, Harbin University of Commerce, Harbin 150028, China )

Abstract: In order to study the mechanical properties and buffering effect of pulp molding materials on printer
during storage and transportation, the printer buffer unit was designed. Based on the technical parameters of the printer,
the mechanical properties of static stacking and dynamic impact of the printer buffer unit were simulated and analyzed
by using finite element analysis software. The results showed that with 744.8 N static load applied on the printer
stacking unit, the maximum static stress appeared on the corrugated box as being 0.47 MPa, less than the limit stress
of 2.38 MPa. When the printer buffer unit fell in angular contact, the maximum equivalent stress of the printer buffer
unit was 6.25 MPa, exceeding its limit stress, while the maximum stresses of the lower pad and the printer were 0.38
MPa and 0.11 MPa respectively, less than the limit stresses of pulp molding materials and ABS of 2.00 MPa and 49.00
MPa. The corrugated box absorbed the energy generated in the impact process and played a good role in protecting
the contents. Therefore, the cushion pad designed by pulp molding could protect the printer, improve the safety in
storage and transportation, and more importantly, it conformed to the green packaging design concept of sustainable
development.

Keywords: printer; pulp molding; cushion; static stacking; drop simulation
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