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Effect of Tungsten on the Ostwald Ripening of M,,C, Carbides in Martensitic Heat Resistant Steel

Mitsuru YOSHIZAWA, Masaaki 1GarRASHI and Taiji NISHIZAWA

Synopsis : It is well known that tungsten (W) is the key element for creep strength of the advanced martensitic heat resistant steels developed for main
steam pipe in ultra-super critical power plant. W is found to suppress coarsening of M,,C type carbide during creep at elevated temperatures,

which can never be predicted according to the conventional Ostwald ripening model for a Fe-X~C system in aFe. In this study, therefore, the

effect of W on the coarsening of M,,C, during aging has been analyzed in a detailed experiment and modeled using a modified Ostwald
ripening equation for Fe—X -X,~C system. It is found that W substitutes only for Cr in M,;Cy lattice to form [Fe,(Cr, W),]C;. Using the
modified Ostwald ripening equation the coarsening of M,;C; is found to be controlled by the lattice-diffusion of W, resulting in the coarsen-

ing rate reduced about one order of magnitude by 1% W addition.

Key word : Ostwald ripening; martensitic heat resistant steel; creep strength; M,,C, carbide; W containing steel; fossil fired power plant.
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Table 1. The chemical composition of steel samples (in mass%).

Mark [0} Si | Mn | Cr wW Co \ Nb N B [e] Al
OW_ {0.093] 0.02 | 0.55] 9.06 |<0.01]| 2.99 | 0.19 | 0.051 | 0.055 | 0.0046 | 0.002 | 0.004
1W 10.093]0.020.50{896] 1.02] 2.99 | 0.19 ] 0.050 | 0.058 | 0.0025 | 0.003 | 0.003
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Fig. 1. Extraction-replica micrographs of OW and 1W steels as tempered at 1013K for 2 h and heated at 923K for long time.
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Fig. 2. Coarsening of M,,C, particles due to heating at

923K.
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Table 2. Chemical composition and mass fraction of M,,C,, MX and matrix in OW and W samples heated at 923K for 10000 h.
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Table 3. Estimation of ripening coefficient for M,,C, particles at 923K.

s | Phase Reduced composition Ripening coefficient
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