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Effect of High Temperature Deformation Parameters on
Microstructure Evolution of 4J32 Super Invar Alloy

Wang Yu, Yao Yao, Tian Yuxin
(The Technology Center of BAOWU Special Metallurgy Co., Ltd., Shanghai 200940, China)

Abstract: The microstructure and morphology of the alloy were characterized by metallographic microscope and thermal
simulation test and other equipment, and the thermal deformation parameters were set at different strain temperatures of
850-1 150 °C and strain rates of 0. 1-10 s™. It was analyzed by combining the stress-strain curve of thermal simulation com-
pression test and the microstructure morphology, the thermal deformation behavior and microsturcture morphology evolu-
tion process of 4J32 super invar alloy (Fe-32Ni-4Co) at high temperature 850-1 150 °C were systematically studied. It is
found that no dynamic recrystallization occurs during hot deformation of 4J32 super invar alloy below 900 “C, and there are
a lot of deformed grain structures in the alloy. When the thermal deformation temperature is greater than 1 050 °C, the dy-
namic recrystallization of the alloy begins, and the faster the strain rate, the higher the dynamic recrystallization degree.
The results show that the optimum thermal deformation temperature of super invar alloy is greater than 1 100 °C and the
strain rate is 10 s™.
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Fig.1 Thermal deformation process parameters
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Fig . 3 Stress—strain curves at different deformation tempera-

tures
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Fig 4 Microstructure morphology at different deformation temperatures at strain rate 0. 1 s™ : (a)850 °C, (b)900 °C, (¢)950 °C, (d)

1000 °C,(e)1 050 °C,(f)1 100 °C,(g)1 150 °C
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Fig.5 Stress—strain curves at different strain rates : (a) 900 °C, (b) 1050 °C
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Fig 7 Metallographic microstructure morphology of ¢$365 mm invar alloy bar from outer surface to core: (a) surface of forging bar,

(b) a quarter of the radius, (c) Half the radius, (d) the center of forging bar
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