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Effect of Thermal Ageing on the Complex Creep Deformation
Behaviour of Carbon Steel and Its Inherent Creep Strength

Kazuhivo Kivura, Hideaki Kusniva, Fujio Ase and Koichi Y act

Synopsis :

Complex creep deformation behaviour which reveals several peaks and local minima in creep strain rate has been

investigated on the carbon steel taken from tube for boilers and heat exchangers (JIS STB 410) and discussed from a
view point of “Inherent Creep Strength”. Complex creep deformation phenomena observed on the un-aged steel has
been disappeared by ageing prior to creep test. Common creep strain dependence of creep strain rate has been observed

for both steels with and without prior ageing, and explained by both an inherent creep strength and an increase in stress

during constant load creep testing. It has been concluded that complex creep deformation behaviour is caused by
decrease in creep strength due to microstructural change and advent of inherent creep strength.
Key words : carbon steel ; creep ; creep deformation ; creep strain rate ; thermal ageing ; microstructure ; inherent creep strength.
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Table 1. Chemical
studied.

composition (mass%) of steel

C Si Mn P S Cr Mo Cu Al N

0.20 0.29 055 0.021 0.009 0.054 0.012 0.05 0.004 0.0058
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Fig. 1. Stress vs. time to rupture curves of the 0.2C
steel (JIS STB 410) at 673, 723, 773 and

823K.
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Fig. 2. Creep strain rate vs. time curves of the 0.2C
?\‘hef()el at 823K-107.8, 88.2, 68.6, 58.8 and 49.0
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Fig. 3. Changes in time to rupture at 823K -68.6
MPa with the increase in ageing time at
823K prior to creep test of the 0.2C steel.
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Fig. 4. Creep strain rate vs. time curves of the un-
aged and the pre-aged 0.2C steels at 823K-
68.6MPa.
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Fig. 6. Creep strain rate vs. strain curves of the
0.2C steel at 823K-107.8, 88.2, 68.6, 58.8 and
49.0MPa. Dotted line indicates an increase
in creep strain rate due to increase in stress
with deformation.
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