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Microstructural Change of Welded Joints in 2.25Cr-1Mo Steel
during Creep Deformation
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Microstructual change of welded joints in 2.25Cr-1Mo steel during a creep deformation was
observed with focusing attention on the crystal orientation and the growth of voids. Orientation
Imaging Microscopy was used to analyse the crystal orientation. From results, it was revealed that
the plastic deformation intensively occurred in the heat affected zone (HAZ) at early stage of
accelerated creep region. Generations of void were observed in HAZ of a creep interrupted sample
whose test time was 70% of a rupture time. Therefore, it is suggested that the concentration of voids
bought about the plastic deformation in HAZ. Voids were generated at prior austenite boundaries in
the coarse grained HAZ. In the fine grained HAZ, they were generated at the triple junction of grain
boundary. Therefore, the growth and coupling of voids were comparatively easy in the coarse grained

HAZ.
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Table 1 Orientation relationship of block and packet boundaries according to K-S

Orientation relationship

Rotaion Common Axis K-S Orinentation
Angle d1 d2 d3 Relationship
V1 - - - - [110]ly//[111]a
V2 60.000 1 —1 1 [110ly//[111]a
V3 60.000 0 1 —1 0111y /0111 | gioex
— = ~ = ocC
V4 10.528 0 1 i 0111y /1111
V5 60.000 0 i 1 [101]y//[11 1]
V6 49.471 0 —1 -1 [101]y //[111]
V7 49.471 -1 1 -1 (110l y//[111]
V8 10.529 1 1 i [110]y//[111]&
V9 50.510 -3 —1 3 0]y /M ]a ] b e
Vio | 50510 —3 2 —2 1011y //[111]a
V11 14.879 3 1 0 0111y //[111]a
Vi2 | 57212 — ) -2 0111y //[111]
Vi3 14.879 1 3 0 1011y //[111]a
Vid | 50510 —2 —2 3 [101]y//[111]e
Vi5 | 57212 —3 1 -3 0111y //[111]a
V16 | 20605 2 2 i o111y //T111]a ]| Faoket
V17 | 51.729 —2 —1 2 [110]ly//[111]a
vig | 47113 —2 1 -2 1101y //[111]
Vi9 | 50510 1 3 —3 011y /1]
V20 | 57212 i —2 2 0111y //[111]a
V 21 20.605 3 0 1 [110]y//[111]
V22 | 47113 -1 ) 2 1Tty //i1]a] Faoket
V23 | 57212 — 3 3 [101]y//[111]e
v24 | 21058 2 1 0 [101]1y//[111]a
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Table 2 Chemical compositions of parent materials and weld metal (wt%)

C Si Mn P S Cu Ni Cr Mo
High impurity cast| 0.08 0.28 0.48 0.012 0.012 0.16 0.18 2.14 0.92
Low impurity cast] 0.1 0.23 0.47 0.014 0.004 0.03 0.07 2.07 0.93
Weld metal 0.05 0.38 0.86 0.01 0.004 0.08 0.06 2.11 1.03
\ Sn As Sb Ti Nb N Al 0
High impurity cast] 0.009 0.013 0.025 0.002 0.001 0.001 0.0104 0.001 0.0046
Low impurity cast| 0.013 0.003 0.003 0.001 0.001 0.001 0.0079 0.001 0.0021
Weld metal 0.008 0.002 0.003 0.001 0.001 0.001 0.0088 0.001 0.083
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Fig. 2 OIM Images of 70% interrupted sample
(@) Matrix  (b) Weld metal (c) Coarse grained HAZ (d) Fine grained HAZ
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Fig. 3 OIM Images of ruptured sample
(@) Matrix (b) Weld metal (c) Coarse grained HAZ (d) Fine grained HAZ
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Fig. 4 Distributions of frequency of Rotation Angle at grain boundaries
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Fig. 5 SEM micrographs of 70% interrupted sample

(a) Matrix (b) Weld metal

(c) Coarse grained HAZ  (d) Fine grained HAZ

Fig. 6 SEM micrographs of 90% interrupted sample
(a) Coarse grained HAZ  (b) Fine grained HAZ
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