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Creep Properties of Boron-doped Type 316LN Stainless Steel
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Abstract

The creep properties of type 316LN stainless steels, boron-undoped(B0), 25ppm boron
-doped(B25), and 50ppm boron-doped(B50), were investigated at 550°C in air. The creep rupture
time of boron-doped BS50 steel increased significantly in comparison with boron-undoped steels.
Also, the creep rupture elongation increased and steady state creep rate decreased inversely. Cross
section of crept specimen showed the typical wedge cracks regardless of boron-doped 316LN
specimen. The size and spacing of grain boundary cavitation in boron-doped specimens were smaller
than those of boron-undoped specimens. It was analyzed that boron-doped type 316LN stainless
steels increased creep rupture time by delaying the onset of the tertiary stage due to suppression of
grain boundary cavitation and wedge cracking.
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Table 1. Chemical composition for 3 heats of type 316LN stainless steels (wt. %)

Elements
C Si Mn P S Cr Ni Mo B N
Heats
BO 0.021 | 0.70 | 0.97 | 0.021 | 0.006 | 17.30 | 12.34 | 2.36 - 0.10
B25 0.0231| 0.67 | 0.96 | 0.020 | 0.006 | 17.28 | 12.43 | 2.38 [ 0.0025| 0.10
B50 0.023 | 0.63 0.97 | 0.025 | 0.005 | 17.27 | 12.45 | 2.34 |0.0050 | 0.091
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Fig. 1 Stress vs. time to rupture for 3 heats of type 316LN stainless steels
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Fig. 2 Steady state creep rate vs. stress for 3 heats of type 316LN stainless steels
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Fig. 3 Displacement vs. time for 3 heats of type 316LN stainless steels
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Fig. 4 Creep rupture elongation vs. time to rupture for 3 heats of type 316LN stainless steels
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for 3 heats in 550°C of type 316LN stainless steels
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Fig. 6 SEM micrographs for type 316LN-B0O and -B25 specimens
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Fig. 8 SEM micrographs showing precipitates for B0, B25 and B50 specimens at 300MPa/550°C
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Fig. 9 Autoradiographs(5sec/24MW) on gage section after creep test
at 290 MPa / 550°C of 316LN-B0 and B25 specimens
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