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Fig.1 Stress-strain curves of AZ31B magnesium alloy at room

temperature
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Table 1 Material parameters of AZ31B magnesium alloy

Parameter Tensile value ~ Compressive value
Temperature/C 25 25
Poisson ratio 0.35 0.35
Density/g cm 1.78 1.78
Elasticity modulus 44800 43900
Yield strength/MPa 188 121

%*2 AZ3IB EE&WMMUFEHSF
Table 2 Chemical composition of AZ31B magnesium alloy
sheet (w/%)

Mg Al Zn Mn Si Cu Bal.

95 312 112 042 0.069 0.0069 0.3

c

Rh D 3 Lb La Ra Rb

5 IrEHETE M
Fig.5 Grid after bending to different angles: (a) 0< (b) 90< (c) 100< (d) 110< and (e) 120°
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Fig.6 Schematic diagram of the bending deformation region
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Table 3 Strain value of longitudinal fiber of magnesium plate when bending to different angles

Row Line (909 Line (1009 Line (1109 Line (1209
Lb La Ra Rb Lb La Ra Rb Lb La Ra Rb Lb La Ra Rb
-3 -0.1472-0.1785-0.1779 -0.1485 -0.1202 -0.1403 -0.1403 -0.1212 -0.1067 -0.1232 -0.123 -0.1075 -0.1023 -0.1187 -0.1187 -0.1018
-2 -0.0965-0.1229 -0.1229 -0.0972  -0.0909 -0.1019 -0.1022 -0.0908 -0.0881 -0.0914 -0.0918 -0.0876 -0.0657 -0.0797 -0.0796 -0.0653
-1 -0.0428-0.0611-0.0615 -0.0432  -0.0338 -0.0517 -0.0518 -0.0337 -0.0293 -0.047 -0.0469 -0.0289 -0.0279 -0.0376 -0.0374 -0.0278
0 -0.0135-0.0265-0.0267 -0.0135 -0.0107 -0.0211 -0.0212 -0.0107 -0.0099 -0.0184 -0.0184 -0.0098 -0.0097 -0.0151 -0.0152 -0.0097
1 0.0144 0.0078 0.0072 0.0144  0.0116 0.0085 0.0084 0.0113 0.0102 0.0086 0.0085 0.0097 0.0084 0.0084 0.0082 0.0085
2 0.0753 0.0783 0.0796 0.0755 0.0709 0.0673 0.0682 0.0713 0.0687 0.0618 0.0625 0.0692  0.049 0.0541 0.0541 0.0488
3 0.1394 0.1585 0.1601 0.1415 0.1084 0.1223 0.1231 0.1092 0.0952 0.1108 0.1104 0.0930 0.0931 0.1054 0.1053 0.0929

02F = gRa - =- 90°Rb
——100°Ra - *- 100°Rb
0.1} —>—110-Ra - » 110°Rb
——120°Ra - 4- 120°Rb

Longitudinal Strain
o
o
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Fig.7 Longitudinal edge strain of magnesium plate grid
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Fig.8 Enlarged view of neutral layer position in region III

in Fig.7
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Fig.9 Magnesium alloy sheet bending model
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Study on Neutral Layer Migration During Bending Process of AZ31B Magnesium
Alloy Sheet

Wang Rongjun*?, Li Guangfeng®, Zhang Pengchong®, Huang Zhiquan®, Ma Lifeng*
(1. School of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. Upgrading Office of Modern College of Humanities and Sciences of Shanxi Normal University, Linfen 041000, China)

Abstract: Effective prediction and evaluation of sheet deformation degree has practical guiding significance for bending forming process
and product precision control, and neutral layer offset is an important parameter to measure the degree of uneven deformation in the
tension and compression area of bending sheet. In this paper, based on the microelement stress balance condition in the plastic deformation
theory and the Yoon2014 yield criterion which can reflect the tension and compression asymmetry of magnesium alloy, the neutral layer
offset calculation model in the bending process of AZ31B magnesium alloy sheet was obtained, and the neutral layer offset model was
verified by finite element simulation and corresponding experiments. The results show that the model can reliably predict the neutral layer
migration phenomenon of magnesium plate. During the bending process of magnesium plate, the neutral layer shifts to the tensile side due
to the influence of tension and compression asymmetry. The smaller the angle after bending, the larger the neutral layer offset. The neutral
layer offset is the most obvious when the bending angle is up to 90 <and the pressure is between 40~47 mm.
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