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Abstract The effect of grain size on 550 ~ 650 “C 360 ~ 165 MPa stress rupture property of 316H austenitic stainlees
steel 28 mm plate is studued and its rupture mode is analyzed. At 550 C and by 360 MPa or 335 MPa stress, the stress
rupture life of the fine grain (44.5 pum) plate only reaches 48. 92% or 51.98% of the coarse grain (89.6 pum) plate.
Wedge crack on the grain boundaries led to the rupture. The grain size has more influence on the the stress rupture proper-
ty, and higher stress makes the effect increase furtherly. However, at 650 “Cand by 165 MPa, the stress rupture life of the
fine grain (44.5 pum) plate reaches 91.35% of the coarse grain (89.6 um) plate. In this case, the grain size has a less
influence on the stress rupture property, and microscopic damage occurring during stress-rupture is caused by the growth
and coalescence of cavities on grain boundaries.
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Table 1 Chemical composition of 316H steel / %
Bt C Si Mn P S Cr Ni N Mo Cu
sl 0.04 0.39 1.65 0.016 0. 001 17.48 12. 44 0.062 2.65 0.03
s2 0.04 0.45 1.6 0.014 0.001 17. 64 12.26 0. 060 2.59 0.03
2 316H 9 81 70 82 iRAE & Bk ZH R R A Bk R~
Table 2 Rating of oxide inclusions, ferrite and grain size of 316H steel S1 and S2 plate
Wbt Je s A 4 ke
Ay By Cy Dy Ds Ag +Bgy +Cyq + Dy +Ds Ay +By +Cy + Dy /% R/ pm
S 0 0 0 1.0 0.5 1.5 0 0 4.5
82 0 0.5 0.5 0.5 0 1.5 0 0 89.6
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Fig.1  Micromorphology of longitudinal section close to fracture of 316H steel S1 specimen after

stress rupture at 550°C and 335 MPa
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Fig.2  Micromorphology of longitudinal section close to fracture of 316H steel S1 specimen after
stress rupture at 550 “C and 360 MPa
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Fig.3  Micromorphology of longitudinal section close to fracture of 316H steel Sl specimen after stress rupture at 650 C and

165 MPa: (a) morphology of cavities; (b) cavities on grain houndary; (c) precipitated phase on grain boundary
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Fig.4 TEM of longitudinal section close to fracture of 316H

steel S1 specimen after stress rupture at 550 “C and 335 MPa
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