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Fig.1 Schematic of multi-directional forging
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Fig.2 Microstructure evolution of specimens: (a) sintered; (b) axial forged, e=0.72; (c) 1 pass, =0.72; (d) 2 passes, ¢=0.53
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Fig.3 DSC curves of sintered and deformed samples
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Fig.4 XRD patterns of sintered and deformed samples
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Fig.5 Misorientation distribution of sintered and deformed

samples
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Fig.6  Grain size distribution of sintered and deformed samples
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Fig.7 Microstructures of sintered (a) and deformed (b) samples

with 1 pass
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Table 1 Grain boundary angle of sintered and deformed sample with 1 pass
- . Sintered W Deformed W
Boundary misorientation - > - 7
Fraction Length/pm-pum Fraction Length/pm-pum
2°0<0<5° 0.669 0.398 0.193 0.469
50<6<15° 0.211 0.126 0.332 0.805
6=15° 0.120 0.072 0.475 1.152
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Fig.8 Grain boundary angle distribution of sintered (a) and

deformed (b) samples with 1 pass
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Deformation Stored Energy and Dynamic Recrystallization Behavior of Pure Tungsten
Processed by Multiple Directional Forging

Sun Dazhi], Li Pingl, Lin Quan', Hua Ruiz, Xue Keminl,Wu YuchengI
(1. Hefei University of Technology, Hefei 230009, China)
(2. Anhui Jiang Huai Automobile Corp, Hefei 230009, China)

Abstract: Microstructure evolution and change of deformation stored energy of sintered pure tungsten during multi-directional forging were
investigated by OM and DSC. The source of deformation stored energy and dynamic recrystallization behavior of pure tungsten were studied by
XRD and EBSD. The results indicate that dynamic recrystallization during hot deformation leads to remarkable grain refining with porosity
significantly decreasing. The high-density dislocation structure that remains in the grains and subgrains results in an increase in stored energy of
deformation after deformation. There are quantities of recrystallized grains distributed along the higher energy zone in grain boundaries and grain
boundary intersection. The mechanism of dynamic recrystallization is the mixture of deformation induced grain boundary migration mechanism
with subgrain coarsening and mechanical fragmentation of grains. The recrystallization temperature of pure tungsten is unchanged substantially,
and with thermal stability is increased after multiple directional forging.

Key words: multiple directional forging; deformation stored energy; dislocation; dynamic recrystallization; high-angle grain boundaries
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