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Effect of Cold Working on Austenite Grain Coarsening Temperature

in Low Alloy Steels

Shushi KINOSHITA, Takeshi UEDA, aud Akira SUZUKI

Synopsis:

The effect of cold working on the austenite grain coarsening temperature has been investigated by the
use of low carbon chromium molybdenum steels and the result has been discussed in terms of the particle size
of aluminum nitride and the initial grain size of austenite.

It is indicated that the austenite grain coarsening temperature decreases with an increase of the reduction
of cold rolling and increases by an annealing treatment subsequent to cold rolling in the temperature range

of 500 to 700°C.

There is no significant difference between the particle size of aluminum nitride precipitated in austenite
of the cold rolled steel and that of the steel not rolled.
The initial grain size of austenite decreases with an increase of cold reduction and increases by annealing

at 700°C after cold rolling.

It can thus be concluded that the depressed austenite grain coarsening tem-—

perature for the cold steel results from finer initial grain size of austenite formed from the deformed ferrite—

carbide aggregates.

(Received Nov. 16, 1972)
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Table 1. Chemical composition of steels (wt%).
Steel C Si Mn P S Ni Cr Mo Al N &,
X 0-18 0-27 0'46 | 0°006 | 0-009 0-03 1-01 0-20 | 0-044 0.0089
Y 0-19 033 046 | 0008 (0-010 008 1-02 0-23 | 0-055 0-0072
i | 1 050 |- - 1
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Reduction (%) Fig.72. Effect of annealing subsequent to 50%

Fxg 1. Austenitic grain coarsening temperatures
indicated as a function of reduction in
cold rolling (CR). (Steel Y)
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Table 2. Effect of preheat treatments on particle size of AIN at 950°C (Steel X).

Particle size . Epuivalent square
Mark Preheat treatment of AIN* edge length AGCT** (°QC)
(X 10° mm?) (X10% mm)
A 1200°C x I hr WQ 0-017 0-13 1000
B 1200°C x 1t hr OQ, CR 0-017 0-13 950
C 1200°C x 1hr OQ, CR, 700°C x 1 hr AC 0:015 012 1025
D 1200°C x 1 hr WQ, 700°C x 1 hr AC 0-014 0-12 1025
E 1200°C x 1hr WQ, 700°C x 1hr AC, CR 0-015 0-12 925
1200°C x 1hr W@, 700°C x 1hr AC, CR , _
F | 700°Cx1hr G 0-017 0-13 950

* Average particle size indicated by area of individual particles appeared on electron micrographs

** Austenitic grain coarsening temperature

Photo. 1.

Electron micrographs (Steel) precipitated at 950°C for 5hr after treatments of:

a) 1200°Cx1lhr OQ, and 50% cold rolled.

b) 1200°Cx1lhr OQ, 502 cold rolled and 700°C x lhr AC.

c) 1200°Cxlhr WQ, 700°Cx lhr AC and 509 cold rolled.

d) 1200°CGxlhr WQ, 700°Cx lhr AC, 50% cold rolled and 700°Cx lhr AC.
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