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Evaluation of Creep Properties of W-substituted 2205 Duplex
Stainless Steel
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Abstract The effect of the substitution of Tungsten(W) for Molybdenum(Mo) on the creep behaviour of
22Cr-5Ni duplex stainless steel(DSS) has been investigated. Creep tests were carried out at 600T and 650°C.
Intermetallic ¢ phase is precipitated during creep at 650 C, at which creep rupture time was much lower
compared with at 600 C. The substitution of W for Mo in the duplex stainless steel was known to retard the
formation of ¢ phase. Minimum creep rate and creep rupture time, however, were hardly influenced by the
substitution of 2wt.% W. An ultrasonic measurement for the creep specimens has been carried out for the
evaluation of creep damage. The sound velocity increases propotionally with the increase of creep rupture time
at 600 T of creep temperature. On the contrary, the sound velocity decreases with the increase of rupture
time at 650 C, which can be correlated with the microstructural evolution during creep.

Keywords: duplex stainless steel, W-substitution, creep properties, microstructural evolution, ultrasonic
nondestructive evaluation
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Table 1 The composition of duplex stainless steels (wt%)

T
~ Flement | Si | Mn P o | N oMo | ow | ocu ‘ N
Specimen
Mo 00%6 | 040 | 149 | 0020 | 0003 | 227 | 603 2.92J ~ | 020 | 018 |
1
16Mo-2W | 0022 | 045 | 145 | 0019 } 0003 | 2207 | 54 \ 165 ’ 196 O.TST 0.175
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duplex stainless steels
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Table 3 SEM-EDS analysis of each phase in
duplex stainless steel (Wi%)

Steel | Phase| Cr Ni Mo | W Fe

é 231 | 54 445 - pal.
3Mo 7 209 | 756 | 254 | - bal.
c 208 | 337 | 574 - bal.

8 2164 | 496 [ 108|168 | bal

16Mo || oysg | 78 | 141 | 1.97 | bal,

o 30.13 | 357 | 565|304 | bal

Table 4 The volume fraction{%) of each phase in
duplex stainless steels after creep

Creep temperaiure
600 C 650 C
264 MPa | 300 MPa | 264 MPa | 300 MPa
) 440 494 26.5 456

Steel |Phase

3Mo 7 53.1 50.6 59.3 516
o 2.2 - 14.2 28
426 482 305 47.2

1.6Mo-
oW 7 554 51.8 578 51.5

c 20 - 1.7 1.3
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Fig. 7 Optical micrographs of 3Mo with creep
rupture time. (@ t = 545 h (650 C, 300
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