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Table 1 Chemical composition of test material (w/%0)

Fe Al Si Mg Ni O Ca C N Mo
0.002 0.0007 0.001 0.0007 0.0007 0.002 0.001 0.001 0.001 Bal.
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Fig.1  Flow curves of pure molybdenum sheet at various

temperatures

Thermocouple for sheet

Molybdenum sheet

Thermocouple for binder

Vacuum resistance furnace

Thermocouple for die

K2 bl e B

Fig.2 Testing apparatus for high-temperature deep drawing
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Fig.3 Finite element model for high-temperature deep drawing
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Fig.4 Relationship between friction coefficient and temperature
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Fig.5 Effect of forming temperature on the limiting drawing
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Fig.6 Effect of lubricating condition on the limiting drawing
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Fig.7 Effect of blank-holder gap on the wall thickness distributions: (a) 2.2 mm, (b) 2.5 mm, (c) 2.8 mm, and (d) 3.0 mm
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Fig.8 Effect of die entrance radius on the wall thickness
distributions
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Table 2 Optimum process parameters of numerical

simulations
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High-temperature Deep Drawability of Pure Molybdenum Sheet in Vacuum
Environment

Meng Bao, Wan Min, Wu Xiangdong, Zhou Yingke, Peng Jingwen, Jiang Zheng
(Beihang University, Beijing 100191, China)

Abstract: Uniaxial tensile tests for pure molybdenum sheets with thickness of 2.0 mm were conducted in a temperature range between 25
and 870 <C, and the finite element model for hot deep drawing of molybdenum plate was established. Based on the contrastive analysis of
FEM and experiments, the relationship between friction coefficient and temperature was confirmed, and the effects of forming
temperatures, lubricating conditions, blank-holder gap and die dimensions on deep drawing process were investigated, and then the
vacuum hot deep drawing tests were carried out with optimized process parameters. The results indicate that lubrication has the most
prominent effect on the deep-drawing process, followed by the forming temperature. The limiting drawing ratio can be raised up to 1.94
with the optimum parameters including forming temperature 870 <C, drawing speed 30 mm/min and blank-holder gap 2.5 mm under
lubricated condition.

Key words: molybdenum sheet; deep drawability; hot deep drawing; limiting drawing ratio; vacuum environment
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