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Rotor Steel on Precipitation of §-Ferrites

ZHAO Merlan,

JIN Jiayu,

ZHANG Ming-zhu, ZHANG Guo-li,

FAN Xiang-yu
(Tianjin Heavy Industries Research and Development Co. , Ltd. , Tianjin 300457, China)

Abstract : Different nickel chromium equivalent proportion ultra-supercritical rotor steel ingots were melted by vac-

uum induction furnace to research the effect of nickel chromium equivalent proportion on precipitation of d-ferrites.

The investigation shows that the precipitation of §-ferrites is caused by the non-equilibrium phase transformation

during cooling of ingots although the composition of alloy is in the standard scope. §-ferrites were nubby in the cast

ingot with high nickel chromium equivalent proportion, and they could be absorbed through recrystallization and

extrusion during forging and heat treatment. The quantity of §-ferrites increased and they were netlike in cast ingot

when the nickel chromium equivalent proportion decreased. §-ferrites became catenulate at grain boundary after

forging and heat treatment, and they were difficult to remove. With the nickel chromium equivalent proportion in-

creasing, the impact toughness was improved significantly.
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Table 1 Standard composition scope and chemical composition of experimental alloys
we /% ww/% ww/% wv/% ww/% we/% ww/% wN/% wn/ %
10. 20~ 0. 95~ 1. 00~ 0. 15~ 0. 04~ 0. 11~ 0. 40~ 0. 70~ 0. 045~ 0. 51~
(2] 10. 80 1 05 1L 10 0. 25 0. 06 0. 13 0. 50 0. 80 0. 060 0. 66
1 10. 23 0. 93 1. 00 0. 18 0. 040 0. 13 0. 50 0. 81 0. 051 0. 63
2 10. 20 1L 05 1. 09 0. 26 0. 067 0. 11 0. 43 0. 75 0. 040 0. 52
3 10. 22 0. 98 0. 98 0. 20 0. 042 0. 10 0. 42 0. 68 0. 036 0. 47
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1 1(a),2(b),3(c)
Fig 1 As cast microstructures of ingot Na 1 (a), Na 2 (b) and Na. 3 (c)



2 1(a),2(b),3(c)

Fig 2 Microstructures of ingot No. 1 (a), No. 2 (b) and Na 3 (c) after forging

3 1(a),2(b),3(c)

Fig 3 Microstructures of ingot Na 1 (a), Na 2 (b) and No. 3 (c) after isothermal treatment
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Fig 4 Microstructures of ingot No. 1 (a), Na 2 (b) and Na 3 (c) after quenching and tempering treatment
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Fig 5 Tensile properties of different alloys at

room temperature

A,71%



o« G4 o 26

100 o | 50 7
m FATT, o-Fe ( L—>§TFe),
440
80 F © (L+8_F€_>'Y—F6) ’
=
o430 g (6-Fe—>vy-Fe) o-Fe v-Fe,
ii 60 | = ’
E 120 =
E t‘é S*Fe ’
wt ° {0 & o-Fe
oo | o EEMERMRE R . :
1 1 1 O
0.45 0.51 0.57 0.63 oFe
ARk (L+§-Fe—>y-Fe)
6 (5-Fe—~vy-Fe)
Fig 6 Impact-toughness at room temperature and 5-Fe
b
ductile-brittle transition temperature of different alloys
Y—Fe ’ 1)
3 /ﬂ\%ﬁ ‘i’d— i/b\ 1) B*Fe
b
JImatpro Bl¢ D o>Fe
0-Fe  vy-Fe
P 7, (1140~1420°C)
. , (1285~14357C),
A b
o d-Fe ) 1(o) o
(@) (b)
100 [‘-‘V—V
Y
u o-Fe
80 m g-Fe Y i ® V-Fe
S ® V-Fe y A §-Fe
B oo A dTe & i v i
&R v A < MysC
E‘g 4 MG T 'S Mi\; l
= 40 F » MN " 3 ¢ M;(C,N)
m ¢ M(C,N) \ LA
® Lavest ® Laves#f
20 A
A
0 ST v ! A PSRNy T mNRRITeTw—
600 800 1000 1200 1400 1600 600 800 1000 1200 1400 1 600
BE/C
(a) ;i (b
7
Fig 7 The equilibrium phase diagram of two ultimate compositions
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