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Fig. 1 Morphologies of nitrides in matrix of heat-resistant steel before tempering
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Fig. 3 OM images of heat-resistant steels with different tempering temperatures after isothermal treatment
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Fig. 4 SEM images of heat-resistant steels with different tempering temperatures after conventional treatment
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Fig. 5 SEM images of heat-resistant steels with different tempering temperatures after isothermal treatment

171 nm, 760 CX$[7186 nm. ERFRMAYIR T2 (0L
BI50, HEPGEEARSTT00 CHF, MUMIRTIEAFF
TRE . HEEMREIZNET, UMK KNRBE,

AR ERRZ A EABEREEATR, —L/\B9%
1LDABLRIE KAV YD IR, AR R 15 KB

=
MIZ o

FIRACIEAIMI PN IR RO GFe 1T 45 R AN EI6 bR

680 700 720 740 760
18] AR FE/C

(a) WAL

o BINEREXMAREHMR TS5 680 CXIAL
119 nm, 700 CXIR7126 nm, 720 CITN145 nm,

740 CXIN160 nm, 760 CXIMI167 nm, BILIEHL, BE
ELERENHAS, AR T EZAZIIZRA0E
B, BAEXEE/NTFEMGIENMARNE AR
. BEE, HEMGEEIXEIT60 CHS, WA LERD

DARSHHELD,

it R < inm
5

680 700 720 740 760
(8] K AR E/C

(b) AFifiabre

E6 FREENEREEMANARAAPITEIR T it
Fig. 6 Average size statistics of carbides in heat-resistant steels at different tempering temperatures
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Table 2 Potentiodynamic polarization curve fitting data of
the heat-resistant steels in 3.5 wt.%NaCl solution
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Table 3 Fitting results of EIS spectra of the heat-resistant steels in 3.5 wt.%NaCl solution
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Effect of Tempering Temperature on the Corrosion Resistance of New
9CrMoCoB Steel

ZHANG Xu-peng, MA Yu-lin, SONG Chu, WANG Run-ze, WANG Zi-fu, ZHANG zhi-hui, WEI Ying-dong
(School of Mechanical Engineering, Shenyang University, Key Laboratory of Hard Film Research and Application in Liaoning Province,
Shenyang 110044, Liaoning, China)

Abstract:

In order to study the effect of tempering temperature on the corrosion resistance of heat-resistant steel
containing B, and compare the effect of precipitation of B-containing carbide on the corrosion resistance,
the 9CrMoCoB heat-resistant steel was isothermally quenched at 950 °C and normalized with air cooling at
1100 °C , and the tempering temperatures were selected at 680 °C , 700 °C , 720 °C, 740 °C and 760 C ,
respectively, and cooled in furnace after held for 2 h. Electrochemical tests were carried out on the heat-
resistant steels using AC impedance and potentiodynamic polarization curve technologies to observe the
influences of different tempering temperatures on the size and quantity of precipitated phases in the heat-
resistant steels, and compare their influences on the corrosion resistance of heat-resistant steel. Meanwhile,
the influences of B-carbides and B-carbides formed after isothermally quenching and 1 100 °C normalizing
respectively on the corrosion resistance of heat-resistant steel were studied. The results show that the size of
precipitated phase increases with the increase of tempering temperature. The sizes of B-containing carbides
after tempering are smaller than that of non-B-carbides. With the increase of tempering temperature, the
corrosion resistance increases first and then decreases. The corrosion resistance is best when the tempering
temperature is 720 °C . Compared with no B carbides, the corrosion resistance of heat resistant steel after 950 °C
isothermally quenching is better.

Key words:
heat-resistant steel; tempering temperature; corrosion resistance; carbide
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