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Creep Damage of 1Cr-1Mo-1/4V Steel

Takashi MATSUO, Tetsupa K1SANUKI, Ryohei TANAKA, and Shyuichi KOMATSU

Synopsis:

Microstructural changes and degradation of high temperature tensile properties due to creep damage
have been studied on 1Cr-1Mo-1/,V steel specimens obtained by interrupting the creep test up to

9000 h at 600°C.

The loss of strength in the 1Cr-1Mo-1/,V steel after long term creep exposure is due to three
mechanisms: (1) the strength loss accompanying the change in the carbide morphology that usually occurs
during tempering, (2) the strength loss resulted from local recovery of ferrite matrix in the vicinity
of prior austenite grain boundary carbide particles, and (3) the strength loss due to formation of

voids and cracks.

It is considered that the progress of creep damage during primary creep stage is attributed mainly
to the first mechanism, and that of tertiary creep to the second one which is most important. On the
other hand, no crack and the limited numbers of voids were observed at the grain boundary, then it
is assumed that the third one is not essentially responsible for creep damage of Cr-Mo-V steel studied.
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Table 1. Chemical composition and heat treatment
of 1Cr-1Mo-1/,V steel studied.

Chemical composition, wt (%)

C Si Mn P S Ni Cr Mo v

0.27 0.27 0.66 0.009 0.007 0.34 1.10 123 0.25

Heat treatment

Fan cooled
Furnace cooled
Furnace cooled

970°Cx19h —
670°Cx52h —
640°Cx23h  —

Ingot weight: 70t
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Fig. 1. Creep curve and relation between creep rate

and creep testing time.
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Fig. 2. Variations of 0.29% proof stress and tensile
strength at 600° C with prior creep testing time at
600° C-10kgf/ mm?2.
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Fig. 3. Variations of elongation and reduction in
area at 600°C with prior creep testing time at 600°C
-10 kgf/ mm?2.
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Photo. 1. Optical microstructures of specimens crept at 600° C (¢ : 10kgf/ mm?).
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Photo. 2. Scanning electron micrographs of specimens crept at 600° C (¢ :
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Fig. 4. Variations of hardness and precipitation
density of carbide particles within prior austenite
grains with prior creep testing time.
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Photo. 3. Scanning electron micrograph of cracks
associated with non-metallic inclusions found in
specimen crept for 9000 h at 600° C (s : 10kgf/ mm?2).
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a) after 3 00Ch

b) after 9 000h

Photo. 4. Scanning electron micrographs of specimens crept for 3 000h and

9 000h at 600° C (o : 10kgf/ mm?).
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Photo. 5. Transmission electron micro-
graph of specimen as received.
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Photo. 6. Transmission electron micrograph
of specimen crept at 600° C for 9 000h
(o : 10kgf/ mm?).
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