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Precipitation Behavior of Laves Phase and Mechanical Properties of
10%Cr Ferritic Heat-resistant Steel Applied to the Power Plants
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Abstract : The present study was investigated changes of precipitation behaviour of laves phase in
ferrite single phase and ferrite-martensite dual phase and the mechanical properties of 10%Cr ferritic
allovs. In the ferrite phase, laves phase was mainly precipitated, whereas in the martensite phase,

carbide was preferentially formed during the initial stage of aging and with increasing aging time.
Laves phase and carbide were simultaneously precipitated by precipitation of laves phase at around
carbide. Strength and toughness were lowered by the disk-type precipitator in the initial stage of

aging and toughness was recovered with
precipitation of laves phase
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Table 1 Chemical composition of materials
(Wt. %)

C St | Mn| P S | Cr | Mo

Specimen A{0.0015 0.30 |0.016 |0.0015|0.0011|10.55 | 3.05

0.036 | 0.30

Specimen B 0.018 [ 0.0011 (0.0016] 10.60 | 3.03
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Photo. 1 Microstructural change of 3Mo-0.3Si alloy by aging
a) as solution treated, b) 3.6ks, ¢) 3.6x10%ks
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Photo. 2 Microstructure changes of ferrite and martensite phase in the
3Mo-0.3Si-C alloy by aging
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Fig. 1 Change of vickers hardness in the
3Mo-0.3S1 and 3Mo-0.35i-C alloys
during aging at 873k.
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Photo. 3 Mapping image of Cr and Mo around the ferrite and martensite interface of
3Mo-0.3Si-C alloy by aged for 90ks a) FE-transmission, b) Cr image, ¢) Mo image
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Fig. 2 EDS analysis of 3M0-0.3Si alloy aged for 3.6ks at 873k
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Fig. 3 LEffect of aging time on the yield and
tensile strength of 3Mo - 0.35i alloys
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Fig. 4 Change of fracture strain of the
3Mo-0.3S1 allovs during the aging
treatment
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Photo. 4 bEM rrucrographs showing the effect
of aging time on the fracture
surface of the 3Mo-0.3Si alloy
a) ST, b) 36ks, c) 3.6%x3ks,

d) 36x10ks, e) 3.6x10°%ks
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Fig. 5 Temperature dependence of the Charppy
impact value of the 3Mo-0.3Si ally aged
for from 0 to 3.6x10°
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