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Microstructure and carbides of as-cast high carbon martensitic stainless steel
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ABSTRACT The solidification process of 8Cr13MoV martensitic stainless steel was calculated by using Thermo-Calc software. The
solidification microstructure morphology and type of carbides were analyzed by optical microscopy scanning electron microscopy and
X-ay diffraction. The static continuous cooling transformation curve was measured by Gleeble thermal simulator. The results indicate
that the microstructure of 8Cr13MoV includes ferrite and M,;Cy under the equalized solidification condition while ferrite martensite
retained austenite M;C; and M,,Cq in the practical solidification condition. The main carbides are M;C; and a small number of M,,
Cg with lamellar or dendritic morphology distribute on the grain boundaries which can be attributed to element segregation. Because of
high C and Cr contents austenite can transform to martensite at a cooling rate of 0. 1°C s ™',

KEY WORDS martensitic stainless steel; microstructure; carbides; solidification

8Cr13MoV N

12

7 1.1
§710 8Crl13MoV
8Cr13MoV 1520 C . Agilent

0 2015-11-20



* 1265 -

8Cr13MoV
7000 B
1. 12 mm x 12 mm $15 mm x 60 mm. 16 g~
FeCl, 40 mL 500 mL. 6h.
BRUKEI MLA250 1.4
HF &4 mm x 10 mm
Gleeble3500
X 0.03.0.1.0.5.1.1.8.
X Rigaku Dy,,—RB. 3.5.10  20C-es'.
Kalling Lica DM750P 2
1 8CrI3MoV ( ) 2.1
Table 1 Main chemical composition of 8CrI3MoV steel % Thermo—Cale
C Cr Mo Mn Si v Ni p S 8Cr13MoV 1(a)
0.775 14.68 0.213 0.458 0.333 0.182 0.157 0.031 0.004
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Fig.1 Thermodynamic calculation results of 8Cr13MoV: ( a) equilibrium phase diagram; (b) each phase amount as a function of temperature

Fe—C—Cr : 2( a)
( Fe Cr),C; (Cr Fe),C,;
( Cr Fe) ,,C,;
o " 11 Fe—C—Cr
8Cr13MoV o M,C, M,C, 2('b)

Kalling

2.2
FeCl,



1266 * 38 9
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Fig.2 Microstructures of 8Cr13MoV: (a) OM microstructure; (b) SEM microstructure; ( ¢) metallograph of samples etched by Kalling etchant
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Fig.5 SEM images and EDS spectra of carbides revealed by FeCl;: ( a) primary carbide; (b) secondary carbide
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Fig.6 SEM images of carbides in samples revealed by HF acid
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Fig.8 Static continuous cooling transformation curves of 8 Crl3MoV

7
Fig.7 SEM image of the carbide powder extracted by electrolysis
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Fig.9 Property diagrams of 8Crl13MoV: ( a) carbon content in each phase as a function of temperature; ( b) phase content as a function of tempera—

ture when the carbon content is 2%
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