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Mechanical Properties and Fracture Type of Dissimilar Welded Joint at Elevated Temperatures

Takashi WATANABE, Hiromichi HONGO, Masayoshi Y aMAzZAKI and Masaaki TABUCHI

Synopsis

: In this study, tensile and creep rupture properties of dissimilar welded joints (9Cr—1Mo~V-Nb/Inconel82/SUS304) were examined at elevat-

ed temperatures. Effect of temperatures and stresses on the failure location of the dissimilar welded joint was also investigated. Creep rupture
tests were conducted at three temperatures: 823, 873, and 923K, and in stress ranges from 160 to 240 MPa, 80 to 160 MPa, and 40 to 80 MPa,

respectively. The results of the elevated temperature tensile tests on the dissimilar welded joint showed that the location of fracture changes

dependent on the tensile strength of base metal. The creep rupture strength of the dissimilar welded joint was lower than that of the

9Cr—1Mo-V-Nb steel base metal at all temperatures. In addition, the differences in creep strength between the dissimilar welded joint and

base metal were increased as the temperature increased. The fracture type observed after long-term creep rupture tests on the dissimilar weld-

ed joint was shifted from the Type V and Type VII fracture at lower temperatures to the Type IV fracture at higher temperatures. It can be

predicted that the fracture type of the 100,000h creep rupture at 823K and 873K for dissimilar welded joint is Type IV fracture of

9Cr-1Mo-V-Nb steel.

Key words: dissimilar welded joint; mechanical properties; creep rupture properties; fracture type.
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Fig. 1. Welding procedure of dissimilar welded joint.

Table 1. Procedure of gas tungsten arc welding.

Weld Buttering Butt weld
Groove U
Wire WEL-82 WEL-82
Welding current (A) 230 200 - 250
Arc voltage (V) 10.5 10.5

Welding speed (cm/min) 10 10

Heat input (kJ/mm) 1.45 1.26 - 1.58
Interpass temp. (K) 493 - 503 373 - 383
PWHT (K) 1003 x 8.4h —

Table 2. Chemical compositions of 9Cr—1Mo—V—Nb steel,
Inconel 82 and SUS 304 steel. (mass %)

Materials C Si Mn P S Ni Cr Mo
9Cr-1Mo-V-Nb | 0.10 | 0.24 | 0.44 | 0.005| 0.001] 0.04 | 8.74 | 0.94
Inco.82 (WEL-82) 0.03 | 0.21 | 2.99 | 0.003 | 0.001 | 73.74 | 1854 —
SUS 304 0.06 | 0.52 | 0.93 | 0.029]0.008| 889 | 1832 —
Materials Cu Fe V Al Nb |Nb+Ta| N Ti
9Cr-1Mo-V-Nb | 0.012| — | 0.21 [ 0.014[0.076| — [0.058] —
Inco.82 (WEL-82) 0.01 | 1.39 | — — — | 268 0.28
SUS 304 — — — — — — | — —
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Fig. 2. Cross-sectional view of the dissimilar welded joint.
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Fig. 3. Sampling of test specimen from the dissimilar weld-
ed joint.
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