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Study on the hot plastic deformation behavior and microstructure of pure Pt
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Abstract: The hot thermoplastic deformation behavior of pure Pt was studied by a thermal simulator at a true
strain of 0.9, a deformation temperature of 550°C~950°C and a strain rate of 0.01~1 s, Its microstructure was
observed by metallographic microscope and its microhardness was measured after the hot compression
experiment. The results showed that the flow stress of pure Pt decreased with the increase of deformation
temperature and decrease of strain rate. During the process of hot compression deformation, the softening
behavior of pure Pt was determined by the combination effect of deformation temperature and strain rate.
Dynamic recovery was generally dominated, while dynamic recrystallization dominated at low strain rate and
high deformation temperature. The softening caused by dynamic recrystallization resulted in the rapid decrease
of microhardness. Using Zener-Hollomon parameter equation to obtain the thermoplastic deformation flow
stress constitutive equation, and the obtained thermal deformation activation energy of pure Pt was 208.51
kJ/mol. The average error of flow stress between fitting and experimental values was 5.9%.
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Tab.1 Technical parameter of hot compression experiment for

pure Pt
B 5 A5 AR L/ °C
a 0.01 550
b 0.01 750
c 0.01 950
d 0.1 550
e 0.1 750
f 0.1 950
g 1 550
h 1 750
i 1 950
j J54s hE
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Fig.1 True stress—true strain curve of pure Pt
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Fig.2 Relationship between peak stress (o) and strain rate (¢) of

pure Pt at different deformation temperatures
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pure Pt at different strain rates
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Fig.7 The metallograph of pure Pt at different hot compression conditions
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