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Effect of Cold Working on Carbide Precipitation of Hadfield Steel.
(Study on austenitic high-manganese steels—IV)

Yanoshin IMA1 and Toshio SAITO

Synopsis: )

Effects of isothermal heating temperature and holding time on carbide precipitations of
cold-rolled 13% Mn Hadfield steels, which had three kinds of carbon content 1°2%, 0°9%, and
0°65% were studied by micrography. In addition, effects of the cold-working ratio on carbide
precipitations in heating process of both elongated and hammered Hadfield steels were studied’
by thermal dilatometry. n ' _ 4

By cold working, isothermal carbide precipitations of steels were started quickly at all
precipitation temperature ranges. When steels were heated isothermally at about 500°C,
firstly the carbide films were formed at a slip plane and on grain boundary in steels, and
gradually they were grown up to the shape of platelet carbides. As the holding time in-
creases, pearlitic constituents were nucleated at around the platelet carbide and the grain.
boundary carbide in steels, and gradually they were grown up to the shape of nodular forms.
Recrystallized grains were nucleated in deformed austenite grains at carbide precipitation
temperature. Therefore, the recrystallized grains were coexistent with the  precipitates in
steels. With heavy-worked steels, the precipitation of carbides in heating process were:
started at a lower temperature than in the case of light-worked or none-worked steels, and
the more the working ratio was increased, the more the precipitates was increased. But,
the severely worked standard Hadfield steels apparently did not precipitate the carbide at

temperature below 350°C in continuous heating process.
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Table 1. Chemicall analysis of tested steels
(%)
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No. i c Si & Mn N elements
No. 16 i1'20; 0°24 ‘13-7110-017. —
No. 17 1026 1 0*2L s 13'58“ 0'0191‘ VvV 022
Hi 090 | 0*50 . 12‘44; 0'0131; —
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