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On the Hexagonal Carbide V.C Precipitated in Austenitic Steels

Ryohei TANAKA, Takayuki SHINODA, and Tomoyuki IsHI

Synopsis:

Hexagonal carbide V,C has never been found in steel.
The present authors, however, found that this carbide was precipitated in 169 chromium— 129, nickel-

0:129%, carbon austenitic steels containing vanadium by the electron microscopic and electron diffraction

methods.

The carbide V,C had lattice constants of a=2-8 A and c=4'5 A, and axial ratio c/a of about 1'6, and
dispersed as small grain-like particles, near by carbide M,,C; which precipitated in grain boundary.

The precipitation of the V,C carbide was found to occur only in the steels with a comparatively low value
of V/- (C+N) atomic ratio, and the carbide seemed to be a transitional phase since it disappeared after a

prolonged heating,
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Index ASTM card
(hkl) Present work 7-VC(VCO0- 42~
0°-500~0"1)
100 2-47 2-50
002 2-32 2-28
101 2-22 2-19
102 1-685 1-69
110 1-455 144
103 130 1-30
112 1:22 1-22
201 1-185 1-205

a) and b) Small grain-like vanadium and its diffraction pattern.
Photo.1. Identification of hexagonal carbide V,C by
electron diffraction (Extraction replica).
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Fig. 1. Carbide precipitation diagram for the 16Cr-12Ni austenitic steels containing

various amount of vanadium (creep-ruptured at 700°C).
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a) Image b) Dark image

Photo.2. Transmission electron microstructures and diffraction pattern of
small grain-like carbide V, (C, N) precipitated in the steel -

V4 aged for 300 hr at 700°C,
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