~HATF vV VABRORERBERE

2025

© 1984 1SI]

R HEZ* - HE

ZHR T v v AFOREERKE

IRt

X

ORI

AR R R

Grain Growth in Duplex Stainless Steels

Masayuki ABE, Akira HIURA, Kiyohito ISHIDA and Taiji NisHIZAWA

Synopsis :

Grain radii of « and 7 phases in duplex stainless steels annealed at 1 000 -1 200°C have been measured, and
the growth mode of « and 7 grains has been investigated. The results obtained are as follows :

(1) The grain size of duplex stainless steels is much finer than those of o and 7 single phase stainless steels.
This is caused by the facts that « and 7 grains restrict the growth of partner’s grains by the pinning effect,
and the growth mode of both grains becomes similar to the Ostwald ripening.

(2) In a—rich duplex stainless steels, the grain growth of both o and y phases is controlled by volume diffusion

in the « phase, and is described by the third power law (R®— R =kst).

(3) In y-rich duplex stainless steels, the grain growth is controlled by the diffusion along grain boundary
of 7 phase, and is expressed by the fourth power law (R*— R4&=k,t). If the volume fraction of « phase is
smaller than 0.1, however, « grains are mostly located within y grains, and the grain growth is controlled

by volume diffusion, obeying the third power law.

(4) The grain radius of major phase, R is related to the grain raius, 7 and the volume fraction of minor

phase, f through the Zener’s relation ( R= B%) The coefficient § is nearly 4/9, which has been proposed by

HerrLMan and HILLERT.
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Fig. 1. Constitution of specimens plotted on isothermal section diagrams of Fe-Cr-Ni system
at 1000, 1100 and 1 200°C.
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Photo. 1. Microstructure of duplex stainless steels containing various fractions of y phase,
annealed at 1 100°C for 100 h.

Photo. 2. Microstructure of duplex stainless steel (69% y) annealed at 1100°C for 10, 100 and 300 h.
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Table 2. Partition of Cr and Ni between a and y phases in duplex stainless steels annealed at 1100°C.

. Cr (wt%) Ni (wt%) Partition coefficient
Specimen Annealing [ i A,

time (h) a 7 a r K&/_r K';'qur

D1 50 25.6 19.9 5.1 8.5 1.29 0. 60
200 26.4 19.7 5.0 8.6 1.34 0.58

D3 50 28.9 21.6 6.8 11.8 1.34 0.58
200 29.4 21,6 7.0 12.2 1. 36 0.57

D5 200 32.2 23.0 8.4 15.0 1.40 0. 56
D6 200 33.2 23.4 9.1 16, 4 1.42 0. 55
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rig. 5. Partition coefficients for Cr and Ni in
duplex stainless steels annealed at 1000, 1100
and 1 200°C.
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