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Controlling Factors of Pearlite Transformation Rate of 0.4 mass% C Steels

Takako YAMASHITA, Tetsu NARUTANI and Yoshiyuki SAITO

Synopsis : Kinetics of austenite to pearlite phase transformation in 0.4mass%C-X (X=Cr, Ni) steels were investigated. The isothermal transformation
curves were analyzed with of the Avrami Equation: X(#)=1—exp(—Gt") where X(?) is the fraction transformed and » and G are constants.
The exponents n were found to be about 2 except for Cr steels. The value of » for steels containing 0.5 and 1.0 mass% Cr were about 3.
This results indicated that the pearlite transformation in 0.4 mass% C steels in present study is controlled by the site saturation mechanism.
The parameters G, transformation rate constant of pearlite, were independent of the supercooling from A, temperature and the driving
force of pearlite transformation. These values were dependent on the energy differences of ferrite phase from supercooled austenite phase.
This energy difference was equivalent to the driving force of eutectoid ferrite. The predicted transformation rate of pearlite is independent of

transformation temperature and containing atloy.

The pearlite transformation rate of 0.4 mass% C steels was found to be controlled by eutectoid ferrite growth.
Key words : carbon steel; hypoeutectoid steel; pearlite; phase transformation; growth rate; thermodynamics; Gibbs energy; driving force.
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Fig. 1. Schematic diagram of Fe—C equilibrium and
metastable phase diagram.
(a) Part of Fe—C phase diagram
(b) Pearlite growth front.
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Table 1. Chemical compositions of hypoeutectoid steels

(mass%).
Stesl | © si{ M | P s | A o | N N|oCr
A | 0380 | 021 | 070 | 0015 | 0.010 | 0.029 | 00011 | 00016 — | —
B 0.408 | 021 070 | 0.016 | 0.009 | 0.026 | 0.0011 | 0.0018 - 0.51
C | 0420 | 021 | 070 | 0.014 | 0.009 | 0.030 | 0.0014 [00025| - | 108
D 0418 | 022 070 | 0.016 | 0.008 | 0.027 | 0.0010 | 0.0025 | 1.00 -
E 0.396 | 0.19 072 | 0015 | 0.011 | 0.025 | 0.0020 | 0.0022 | 2.01 -
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Table 2. Observed values of » and G in Eq. (2) for pearlite
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E 20 * * 301x10%|  * *
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(c) Fe-1mass%Cr-C (Steel C)
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(b) Fe-1mass%Ni-C (Steel D)
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Fig. 13. Calculated phase diagrams of (a) Fe—C, (b) Fe—1.0mass%Ni—C, and (c) Fe—1.0mass%Cr—C.
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Fig. 14. Schematic illustration of the austenite/pearlite in-
terface. Portion of Fe—C phase diagram and car-
bon profile at pearlite growth front.
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