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Table 1 Design range and analysis results of chemical composition of Nb-containing duplex heat-resistant cast steel wg/%
it H c Cr Ni Mo Mn Si Ti Nb Fe
WIHE 0.35~0.45 25.5~27.5 9.0 15 1.78 1.38 0.4 0.7 HiAthy
S 0.446 26.21 8.95 1.5 1.63 1.26 0.399 0.7 HoAth
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Table 2 Solution and annealing treatment processes of
four groups of samples
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Fig. 1 Thermodynamic equilibrium phase diagram of sample
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Fig. 2 Microstructures of solution treated samples at different temperatures
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Table 3 Austenite phase proportion and hardness of
solution treated samples at different temperatures

A HICRAR L 11/% R P-4 HB
1" 53.83 274
2! 53.15 281
3 50.31 285
4 48.18 277
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Rtk flgEit
Table 4 Mass fraction and proportion statistics of carbides
in solution treated samples at different temperatures

T et 1% (Cr, Fe)uCo: (Ti, Nb) C
1" 9.76 72.28 : 27.72
2 8.33 70.14 : 29.86
3 7.34 69.38 : 30.62
& 7.23 61.40 : 38.60
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Fig. 3 XRD results of solution treated samples at different temperatures
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Fig. 4 Dynamic potential polarization curves of solution treated
samples at different temperatures
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Table 5 Corrosion potential, corrosion current and pitting
potential of solution treated samples at
different temperatures

x5

I EeorlV Iud (NA = cm?) EJNV
1* -0.195 295.12 0.005
2" -0.235 251.19 0.160
3 -0.182 190.55 0.152
4 -0.175 123.03 0.164
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Fig. 6 Impedance test results of solution treated samples at different temperatures
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Table 6 Equivalent circuit parameters of solution treated samples at different temperatures
RJ(Q - cm?) n, Y,/ (S-s"-cm?) R/ (Q -cm’) ny Y,/ (S-s"2-cm?) R/ (Q - cm®)
i 840.2 0.82 3.41x10° 13 624 0.8 3.07x10° 1.41x10°
2 1280 0.78 1.60 x 10°® 9380 0.83 2.64x10° 1.82x 10°
3 1101 0.82 6.01x 10° 4095 0.84 1.91x10° 3.10x 10°
4 1010 0.8 3.31x10° 49 690 0.8 1.72x 10° 8.34 x 10°




20194 $E11H3/%68%

BRI/, BB REE 0T . FFR6RIAD, IfiE4”
HIRERA, AREHOREIRFES . 2° 17, MaikEg
MEEARENFSMmgE. S5 EXFREITEER DTS
RAchBURCHEOITERERE .. BERRRET
2, MRS IREENIEE, MBI H&RERINRIN
B4, MUZINThRIEEAIEAIEE 91 180 C,
233 mIRASRMER RIS T

E7 2ENB R HI LN E IS R A S TR 2
5. BUFEMENXFRSASKERIEITREAER
MBI EBHTRENEE o, FEWURSF
A A SRR X .

N T BENNERIE R R RN LR A0 E Bl M s iR LB

(a) 1%

(b) 2%

%%Izl - %%ﬁ FDI.INDI'\’H-’

AENE, BELEHITACHI SU-1500843 i EHIEEE
R INCASHE A 1" BRI AR T IO, 1R
B D REM TR E, 1B ERS
ST XIFUIEB R, sIFHERINETFI.

HFCrRR%ERAmTtR, ERERHPERE
B, IRIERTPHEDSHITERFINT, EshRIEBHIX
F1RCraERKAREAE, OENXE24Crig
BRERSNGRME, MAERKKEHLARMER
AU FEERREABRIE ( Xi%3 ) JIECrAIM,,C4li
. EREERE, NEFTEREERFTE LI
RIRGL . RIRNEE S B ES Crik )& E R AR
FOPRIEIEFRAL

(d) 4
E7 ZEARIREBBGEEHIFRNEMRR
Fig.7 Corrosion morphologies of solution treated samples at different temperatures
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Fig. 9 Schematic diagram of Nb promoting regeneration of passivation film
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Effect of Solution Treatment on Microstructure and Properties of Nb-
Containing Duplex Heat-Resistant Cast Steel

ZHANG Zhao, TENG Li—-dan, YANG Yi-tao
(School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract:

The effects of solution treatment at different temperatures on the microstructure and properties of Nb-
containing duplex heat-resistant cast steel were studied by means of metallographic microscope, hardness
tester, SEM, EDS, electrochemical testing, extraction experiments and XRD. The results show that
the proportion of ferrite phase increases and the content of carbides decreases with increasing solution
temperature. In terms of service performance, pitting corrosion resistance increases, and the hardness first
increases and then decreases. By comprehensive assessment of all factors, it is advised that solution treatment
of the Nb-containing duplex heat-resistant steel castings is carried out at 1 180 C .

Key words:
solution treatment; duplex heat-resistant cast steel; metallographic structure; pitting corrosion resistance;
hardness
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