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Creep Behaviours of Duplex Stainless Steel

Kyung-Choong Hwang*, Jong-Wan Kwon', Jong-Ho Yoon"

—|r Abstract l[

Micro duplex stainless steel is used to denote a fine scale two-phase micro structure consisting austenite and ferrite.
The developement of this structure was done by proper thermo-mechanical processing, The objective of present investigation
is to study creep characteristics of this alloy. Since we have little design data about the creep behaviors of the alloy. An
apparatus has been designed and built for conducting creep tests under constant load conditions. A series of cregp tests
on them have been performed to get the basic design data and life prediction of micro duplex stainless steel products
and we have gotten the following results. First, the stress exponents decrease as the test temperatures increase. Secondly,
the creep activation energy gradually decreases as the stresses become higher. Thirdly, the constant of Larson-Miller parameters
on this alloy is estimated as about 5. Last, the fractographs at the creep rupture show both the ductile and brittle fracture

modes according to the creep conditions.

Key Words : Creep rate(12]= £I), Rupture stram(-q-L 1 %-2), Creep rupture(FZ 2 Theh), SEM(FARE AAFg 0] %), Life
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Table 1 Chemical composition of duplex stainless steel
' (weight %)

Mn|Si| N| P | C|O
018

Cr | Ni | Mo

2340 | 511321 95| 47| .133 .013 | .008

Table 2 Mechanical properties of specimen

Yield Strength| Ultimate Tensile | Elongation | Hardness
(MPa) Strength (MPa) | Percent(%) | HV(500g)
549 755 18 227
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Fig. 1 Dimensions of tensile creep specimen(unit : mm)
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stant load
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Table 3 Experimental static creep data of duplex stainless

steel

Temp. Stress Creep rate Rupture time

(°C) | (MPa) () (hr)-
256 1.399° over 168
296 1.69° »

45 336 243° »
376 3.55¢ p.
256 2293 ”
296 2.99° »

465 336 4.53° 164
376 7.88° 151
256 4853 153
296 6.54° 139

475 336 8.61° 122
376 1.4972 104
256 7.85° 138
296 1.428* 118

485 336 2.128* 100
376 34727 77
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Fig. 7 Optical microscope photograph of the surface of
specimen

Fig. 8 Optical micrograph of static creep rupture(475°C,
336MPa)
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