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Abstract The equilibrium phases M,; C¢ and MX existing in heat-resistant steel T91 (0.09C, 8. 57Cr, 0.90Mo,
0.19V, 0.08Nb, 0.04N) at 600 ~1 600 C have been calculated by Thermo-Calc calculation software. Results show that
the main equilibrium precipitated phases in steel T91 at 600 ~1 600 C are M,;C; and MX,, the initial precipitation temper-
ature for My; C4 is 860 C and that for MX is 1200 C. In MX phase the rich Nb carbonitrides first precipitate then the rich
V carbonitrides precipitate. With increasing Nb, V or N, the amount of MX and its equilibrium initial precipitated tempera-

ture increases, in which the effect of N is most obvious.

Material Index Heat-Resistant Steel T91, Thermo-Calc Software, M,,C,, MX
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mHe C Cr Mo v Nb N Mn Al S
ASME #+:4 0.08~0.12 8.00~9.50 0.85~1.05 0.18~0.25 0.06~0.10 0.03~0.07 0.30~0.60 <0.02 <0.010
91 g5 0.09 8.57 0.90 0.19 0.08 0.04 0.37 0.01 0.006
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Fig.1 Relation between temperature and equilibrium phases in steel T91
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Fig.2 Effect of temperature on atomic fraction of Nb and V in
MX carbonitrides of steel T91
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Fig.3 Effect of niobium (a), vanadmm (b), nitrogen (c¢) and carbon (d) content in steel T91 on mole fraction of equilibrium pre-

cipitated MX carbonitrides
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