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Abstract

Quantitative microstructural investigations (martensite lath width, particle size, chemical
composition of particle) have been carried out using transmission electron microscopy (TEM).
The enrichment of Cr in M2:Cs carbide and the precipitate of Laves phase are occurred during
creep deformation. The enrichment was delayed by the addition of tungsten, but the
precipitate of Laves phase was not. The coarsening of precipitates and the increase of lath

width were restricted by the addition of tungsten. HT9M and tungsten added HT9M steels



had a good thermal-induced microstructural stability, so the coarsening of precipitates and

increase of lath width were very small in the head of crept specimen.
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Table 1 Chemical composition of HTO9M and HT9MW steels (wt.%)

C Si Mn Ni Cr Mo \ Nb W N
HT9M 0.15 0.10 045 0.46 9.79 1.23 0.20 0.18 - 0.02
HT9MW 0.18 0.09 0.47 042 9.87 0.49 0.20 0.20 2.01 0.02
Table 2 Effect of stress on microstructure
M 23Cs Laves
HTO9M gage 70Fe- 24Cr-5M o- 1V 58Fe- 15Cr-27Mo 103nm 655nm
(1454hrs) | head 67Cr- 28Fe-4M o- 1V 60F e- 16Cr - 24M 0 67nm 379nm
HT9MW gage | 65Cr-25Fe-8W -1Mo- 1V | 46Fe- 13Cr-5M o- 36W 88nm 644nm
(2520hrs) | head |63Cr-27Fe-8W-1Mo- 1V | 46Fe- 14Cr-5M o- 35W 77nm 368nm
Table 3 Mean precipitates radius (nm)
A's tempered 38hr 150hr 450hr 1000hr 1500hr 2500hr
HT9M 60 68 70 - 95 103 -
HT9MW 56 - - 64 74 81 91
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Fig. 1 Creep rupture strength of HT 9M

and HT9M steels
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Fig. 3 Carbide morphology (a-c) HT9M and (d-f) HTOMW :
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Fig. 4 Change of precipitates radius
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Fig. 5 Variation of lath width
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