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quenched from above the equilibrium transformation temperature to some tem- “%
perature T, and anothcr sample was quenched to a lower temperature 7, < 7,,
the sample transformed at a higher temperature 7', would have the coarser mi-
crostructure.

We also noted that a fast, continuous cooling rate allowed the transformation
to occur at low temperatures and produced a finer microstructure than did a slow,
continuous cool. This situation applies to the case of steels. Steels cooled slowly
have a coarser microstructure than steels cooled rapidly (Fig. 9-13). Since the yield

.,..,‘x. ALY
I ﬁf"“Pg ‘ﬁ:’- I‘
Y 1.5‘ & B v) T

FIG. 9-13 Microstructure of 0.2% carbon steel: (a) fast cooling rate, (b) slow cooling rate
(150 x ). From Physical Metallurgy for Engineers by Donald S. Clark and Wilbur R.
Varnev, © 1952 by Litton Educational Publishing, Inc. Reprinted by permission
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simply because repeated nucleation of the two phases is not required in that ¢
tion.

Probably the most important example of a lamellar two-phase mixture is
which is encountered in carbon steels. The iron-carbon phase diagram illust)
in Fig. 4-15 exhibits a very important eutectoid reaction at 723°C and at a ca
content of 0.8 weight percent carbon. When the FCC solid solution (called
tenite) is slowly cooled below the eutectoid temperature (723°C), a two-phase

/
7
/

FIG. 4-16 Pearlite microstructure (1000 X ). Photo courtesy American Institute of Mining,
Metallurgical and Petroleum Engineers, Inc., from Decomposition of Austenite
by Diffusional Processes by V. F. Zackay and H.l. Aaronson (eds.) (“Some
Observations on the Growth of Pearlite” Yy L. S. Darken and R. M. Fisher)
(1962). Used with permission
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307 9-4 Heat Treatment of Steel

FIG. 9-11

The microstructure of a hypoeutectoid steel showing primary ferrite (white) and
pearlite (600 x ). From Physical Metallurgy for Engineers by Donald S. Clark and
Wilbur R. Varney (©) 1952 by Litton Educational Publishing, Inc. Reprinted by
permission of Van Nostrand Reinhold Company.
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Micrographs of (a) bainite (1250x) and (b) martensite showing very fine
microstructures produced by high cooling rates. From Physical Metallurgy for
Engineers by Donald S. Clark and Wilbur R. Varney, ©1952 by Litton Educational
Publishing, Inc. Reprinted by permission of Van Nostrand Reinhold Company.
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