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Flow stress behavior of electroformed Ni-W alloy under
hot compression deformation

CHENG Sheng-wei, TIAN Wen-huai

(School of Materials Science and Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The hot compression deformation of electroformed Ni-W alloy was studied in the temperature range of
400-600 °C and strain rate of 0.001—0.1 s™' by using Gleeble—1500 thermal simulation tester. The relationships among
the flow stress, the strain rate and deformation temperature were researched. The effect of deformation temperature on
microstructure of the ally was investigated. The results show that the flow stress decreases with the increase of deforming
temperature, while it increase with the increase of strain rate. When the deformation temperature is higher than 550 C,
the flow curves and microstructures present apparent character of dynamic recrystallization. The hot deformation
activation energy of the alloy is 411.55 kJ/mol.
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Table 1 Chemical composition of electroformed Ni-W alloy
(mass fraction, %)
Co Fe Cu W S C Ni
0.0063 0.0010 0.017 276 0.030 0.017 Bal
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Fig. 1 True stress—true strain curves of electroformed Ni-W
alloy during hot compression deformation under different
conditions: (a) &=0.001s";(b) £§=0.01s";(c) £€=0.15"
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Fig. 2 Metallographic structures of electroformed Ni-W alloy under &=0.01 s and different temperatures: (a) Uncompressed; (b)

400 °C; (c) 450 °C; (d) 500 °C; () 550 °C; (f) 600 C
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Fig. 3 Relationship between peak stress and strain rate of
electroformed Ni-W alloy: (a) Curves between Ing& and Ino;

(b) Curves between In & and o
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