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Abstract: The Mg/Al bimetal laminated sheet combines advantages of both magnesium alloy and aluminum alloy 
materials, and can be used to produce lightweight products of good corrosion resistance and vibration damping property. 
Sheet metal production usually includes deep drawing process, so the deep drawing process of Mg/Al bimetal laminated 
sheet was simulated with DYNAFORM softwave. The simulation results show that the bimetal laminated sheet exhibits 
better deep drawability when the magnesium layer is in contact with the drawing punch. The experiments were conducted 
to investigate the effects of layer thickness and forming temperature on the deep drawing process of AZ31 
magnesium/1060 aluminum alloy laminated sheets in the temperature range of 100�270 . The thickness of each layer 
for the drawn component was measured and the thickness distribution in each layer was analyzed. It is demonstrated that 
the maximum drawing force increases with the increase of the thickness of laminated sheets and the decrease of the 
forming temperature, and the risk fracture position for a drawn cup of laminated sheet is also at the punch profile radius 
similar to that of monolithic sheet. In addition, the deep drawing of Mg/Al alloy laminated sheets may reduce the earring 
height compared with the drawing of magnesium alloy or aluminum alloy sheet. 
Key words: magnesium alloy; aluminum alloy; Mg/Al bimetal laminated sheet; deep drawability; DYNAFORM 
numerical simulation 
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Fig. 1  Mesh model for numerical simulation 
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Fig. 2  FEM simulation results at 160 : (a) AM; (b) MA 
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Fig. 3  FEM simulation results at 200 : (a) AM; (b) MA 

 

2   
 

AZ31 1060
/

1  

4
5 

d 60 d 70 d 80 d 90
d 100 mm

DNS200
0.01 mm

5 mm/min
100~270 [15]

MA
10 min

�  
 

1  AZ31 1060  

Table 1  Chemical composition of AZ31 alloy and 1060 alloy 

sheets 

Material Mn Zn Ca Si Cu 

AZ31
Mg alloy

0.20�0.60 0.7�1.3 0.04 0.30 0.05 

1060 Al 
alloy 

0.01 0.018 � 0.067 0.016 

Material Fe Ti Mg Al  

AZ31
Mg alloy

0.005 � Bal. 2.5�3.5  

1060 Al 
alloy 

0.27 0.01 0.007 Bal.  
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Fig. 4  Schematic diagram of deep drawing die 
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Table 2  Thickness group of Mg and Al sheets 

Group 

No. 

Thickness of 

Mg sheet/mm 

Thickness of 

Al sheet/mm 

1 0.8 0.3 

2 0.8 0.5 

3 0.8 0.8 

4 0.8 1.0 

5 1.0 0.3 

6 1.0 0.5 

7 1.0 0.8 

8 1.0 1.0 
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Fig. 5  Maximum drawing forces of groups of Mg sheet and 

Al sheet with different thicknesses at different temperatures 

(thickness of magnesium sheet of 0.8 mm) 
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Fig. 6  Maximum drawing force of different thickness group 

at 200  
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Fig. 7  LDR of Mg/Al laminated sheet at different temperatures 
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Fig. 8  Location of thickness measuring points on drawn cup 
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Fig. 9  Thickness distribution in Mg layer of Mg/Al alloy 

sheet drawn cup at 200  
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Fig. 10  Thickness distribution in Al layer of Mg/Al alloy 

drawn cup at 200  
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Table 3  Maximum thickness thinning rates of risk region at 

200  (thickness of Mg sheet of 0.8 mm) 

Al thickness/mm 

Maximum thickness 

thinning rate of 

Mg sheet/% 

Maximum thickness

thinning rate of 

Al sheet/% 

0.3 21 20 

0.5 12 18 

0.8 13 13 

1.0 19 21 
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Fig. 11  Drawn cups of Mg (a), Al (b) and Mg/Al (c) 
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