Cr

The Effect of Alloying Elements on the Creep and Impact Properties of High Cr
Steels

Cr Mo
, 0.02wt.% 0.05wt.%

100- 200nm Laves
600°C 5000
Laves

Abstract

The effect of minor alloying elements on the creep and impact properties in high Cr steels
has been studied. The addition of W and N increased the creep rupture strength without the
decrease of the impact toughness. During deformation, growth of lath width and
agglomeration of precipitates and precipitation of Laves phase occurred. These microstructural
changes made the steels soften. The degree of softening was delayed by the addition of W
and N. In W added steel, the Laves phase had a important role in increasing the creep
rupture strength. But the impact toughness was rapidly degraded by the addition of W after
aging at 600°C for 5000 hours. So it needs to evaluate more accurately the effect of Laves
phase on creep and impact properties. In N added steel, V(CN) was precipitated in lath
boundary and interior of lath. The size of the precipitates was 20-50nm. The increase of
creep rupture strength in N added steel may be due to the precipitate of the V(CN). So it
needs more test to clarify the effect of N on the creep and impact properties.
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Table 1 Chemical composition of high Cr steels (wt.%)

C Si Mn Ni Cr Mo \Y Nb w N
C1 0.15 0.10 045 0.46 9.79 1.23 0.20 0.18 - 0.02
C2 0.18 0.09 047 042 9.87 049 0.20 0.20 201 0.02
C3 0.15 0.08 048 050 10.0 1.28 0.20 0.20 - 0.045
Table 2 Impact test results after aging at 600°C for 5000 hours
Before Aging After Aging
C1 204 J 176 J
C2 147 J 727
C3 152 J 133 J
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Fig. 4 Microstructure after creep at 600°C (a) C1 (t:=957hr) (b) C2 (tr=1114hr)
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Fig. 5 Precipitates morphology after creep at 600°C (a) C1 (tr=957hr) (b) C2 (ti=1114hr)
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Fig. 6 Impact test results
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