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Effects of texture and microstructure on transverse ductility of
pure molybdenum bars in upset process

TAN Wang, CHEN Chang, WANG Ming-pu, JIA Yan-lin, XIA Fu-zhong, XIA Cheng-dong

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The transverse elongations and textures of pure molybdenum bars manufactured by upset with different

amounts of deformation were investigated at room temperature. The results show that the transverse elongation of the

forged Mo bars with 85% deformation is 0.5%, which is greatly improved by the upset process. By upset with 50% and

85% deformations, the transverse elongations of the bars are only 1.5% and 5.0%, respectively, because the fiber

structures in the longitudinal direction are distorted along with the transverse direction and interpenetrate each other, and

these structures are developed from <011> fiber; which has a bad effect on the transverse ductility of the forged Mo bars.

After the upset deformation, the fiber texture of <011> changes to <001> and <111>. The fracture mode changes from

intergranular to a transgranular and shows a ductile laminate fracture mechanism.
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2 mm) , Mo Table1l Bending properties of pure molybdenum
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(9) 1 85% Mo Forged with 85% deformation 200.0 0.5
( 18 mm) 0.5% Upset with 50% deformation 66.7 1.5
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Fig.2 Microstructures of pure molybdenum bars under different conditions: (a) Forge with 85% deformation, transverse; (b) Forge
with 85% deformation, longitudinal; (c) Upset with 50% deformation, transverse; (d) Upset with 50% deformation, longitudinal; (e)
Upset with 85% deformation, transverse; (f) Upset with 85% deformation, longitudinal
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Fig.4 Inverse pole figures of pure molybdenum bars under
different conditions and relationship between orientation

density and reduction amount by upset: (a) Forged; (b) Upset

with 50% deformation; (c) Upset with 85% deformation
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Orientation densities along with different

orientations of pure Mo bars under different conditions

Condition
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Forged with 85% deformation
Upset with 50% deformation

Upset with 85% deformation
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Schmid <111> 3
{011} (o)
[18]
0,;S;=TpN i, 5=1,2,3) 2)
N Peierls S; Schmid
2
0=TpN/COSY (3)
X {011}
5 Mo
Mo {011}
Mo {011} Schmid
0
Mo
Mo
{011} 45° 3527
{011} Schmid
6 Mo 85%
6(a) Mo
85% 6(b)
6(b) Mo
[14] Mo
Mo



864

2010 5

5

{011}

Fig.5 Schematic diagrams of lattice rotation during upsetting process

Fig.6 Morphologies of typical transverse bending fractures for pure molybdenum bars: (a) Forged; (b) Upset with 85% deformation
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