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Development of Automotive Dash Panel Parts Using Warm Drawing of
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Magnesium Alloy AZ31B

D. H. Park, J. J. Yun, Y. H. Tak, C. W. Lee

Abstract

The warm drawing of magnesium alloy AZ31B sheet is affected by temperature because tensile elongation is changed due
to the elevated temperature. In the current study, the effect of temperature was investigated for an automotive dash panel part
by both experimental and FE analysis. Tensile tests were performed to obtain mechanical properties for various temperatures.
AZ31B alloy sheet shows increased total elongation with increasing deformation temperature in the range of 200 to 300°C.
The heating channel inserted into the die was used to regulate and to obtain an optimal temperature. A temperature controller
was constructed to reduce temperature variation. Warm drawing of magnesium alloy AZ31B was performed to produce the
desired shape of the lightweight automotive dash panel. The simulated results showed good agreement with the experimental

results.
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Fig. 3 Stress-strain curve of 0° specimens at elevated

temperature
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Fig. 4 Stress-strain curve of 45° specimens at elevated

Table 1 Mechanical properties of AZ31B
Temp. Test
O Direction n-Value | R-Value E(GPa)
RD 0.160 1.584 41.035
RT 45 0.156 2.167 41.051
90 0.152 2.271 40.106
RD 0.127 1.848 30.762
100 45 0.123 1.932 36.123
90 0.118 2.351 39.031
RD 0.091 1.352 28.415
200 45 0.090 1.461 32.536
90 0.086 1.291 28.854
RD 0.043 1.399 12.747
250 45 0.050 1.376 11.385
90 0.044 1.322 13.219
RD 0.036 1.285 7.328
300 45 0.027 1.376 9.349
90 0.028 1.406 9.255
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Fig. 5 Stress-strain curve of 90° specimens at elevated
temperature
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Fig.13 Simulation results of AZ31B dash panel
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Fig.11 Simulation results of AZ31B dash panel at room

temperature (thickness 1mm) Table 2 Simulation conditions (AZ31B)
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Fig.17 Temperature measurement of dash panel mold
using thermal imaging camera

Fig.19 Drawing part of dash panel(thicknéss 1mm)
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