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The Effect of Molybdenum and Heat Treatments on Creep
Properties of 15Cr-14Ni Heat Resisting Steels

Takemi YAMADA and Toshio FujiTa

Synopsis:

The effects of molybdenum and heat treatments on the creep properties and micro-structures of 0.15C-
15Cr-14Ni heat resisting steels have been studied. The relationships between creep properties and several
structural factors and discussed. The results are as follows:

The creep rupture strength and creep strength increase with the molybdenum content. Below
19, molybdenum, the creep rupture strength decrcases with increasing solution temperature, but over
this content it has a maximum at the solution temperature of 1 150°C. It is found that the increment of
the creep rupture strength due to molybdenum addition is proportional to the product of {(%C)son} 2 %
{(%Mo0)go1} 5 X (n1)0* X (D7)9-5, where (%C)so1 and (%Mo)se1 are the contents of carbon and molybde-
num in austenite matrix, respectively; np is the distribution density of undissolved carbides and Dy is the
mean austenite grain diameter after solution treatment. This is explained by the combination of the follow-
ing factors; the solid-solution hardening by carbon and molybdenum, the dispersion strengthening by

undissolved and precipitated carbides, and the effect of the grain size. Massive, cubic and ribbon-like
M,;C, and rod-like MgC: were observed in the creep ruptured specimens of these steels.
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Table 1. Chemical composition of the steels investigated.

] Si Mn Cr Ni P ‘ S | Mo N
5-00 0.16 0.40 1.68 15.61 14.03 0.008 0.010 — 0.015
S-51 0.14 0.36 1.19 14.48 12.52 0.009 0.008 0.45 0.017
S-52 0.12 0.41 1.37 15.69 14.08 0.008 0.010 1.00 0.019
5-53 0.16 0.39 1.31 14.80 13.78 0.009 0.009 1.85 0.019
S-5¢ 0.14 0.37 1.37 15.30 13.93 0.009 0.009 3.84 0.020
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Fig. 1. Creep properties of the 0.15C-15Cr-14Ni-
Mo steels at 650°C, solution treated at
1200°C.
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Fig. 2. Relationships between creep rupture
strength at 650°C and molybdenum con-

tent of the 0.15C-15Cr-14Ni steels.
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temperature (°C). R

Photo. 1. Electron micrographs of the 0.15C-15Cr-14Ni-Mo steels, creep ruptured at 650°C.
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Fig. 10. Increment of creep rupture strength asa
function of (%C) o1 X (ny)V/2X Dy for the
0.15C-15Cr-14Ni steels, solution treated
at various temperature, where (%C)go1
is dissolved carbon content, (%Mo), is
dissolved molybdenum content, n; is dis-
tribution density of undissolved carbide
and D; is mean austenite grain diameter
after solution treatment.
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Fig.{11. Plots of increased ratio of rupture stren-
gth and increase in increased ratio of
rupture strength against (%C)go X (%
Mo) g1 X (n1)¥2X Dy for the 0.15C-15Cr-
14Ni steels.
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Fig. 12. Increment of creep strength as a function
of (%C)sar X (%Mo) 51 X (r)12x Dy for
the 0.15C-15Cr-14Ni steels, solution treat-
ed at various temperature,
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