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Effect of Nickel on the Toughness of Type 13Cr-Ni Cast Steel

Synopsis:

Yoshitaka IwaBUCHI

A study has been made of the effect of Ni content on the toughness of low C-13Cr martensitic sta-

inless cast steels containing 4 to 6 percent Ni.
The main results are as follows:

(1) The superior toughness is obtained in a specimen tempered at temperature around 600°C.
(2) Upper shelf energy is a function of the strength, and decreased with increasing Ni content.
(3) Impact energy in the transition range is determined by the both of strength and reverted aus-

tenite content depending on Ni content.

(4) Increase of Ni deteriorates the toughness as the results of grain boundary embrittlement due

to slow cooling from tempering temperature.
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Fig. 1. Dilatation curves of 13Cr-Ni cast steels
during heating process.
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Table 1. Chemical composition of steels used for this study. (wt%)
Steel C Si Mn P S Ni Cr Cu Mo N
4Ni 0.04 0.33 0.73 0.013 0.015 3.96 12.27 0.09 0.25 0.032
4.5Ni 0.05 0.36 0.76 0.014 0.015 4.52 12.53 0.11 0.23 0.032
5Ni 0.04 0.36 0.74 0.014 0.013 4.9 12.48 0.10 0.23 0.032
6 Ni 0.05 0.36 0.73 0.013 0.016 5. 96 12.48 0.12 0.23 0.032
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Fig. 2. Temper curves of 13Cr-Ni cast steels.
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Fig. 3. Charpy impact transition curves of speci-
mens normalized and tempered at 550°C and
600°C.
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Fig. 4. Relation between austenite content and
tempering temperature of 13Cr-Ni cast steels,
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Photo. 1. Optical mlcrograhs
specimens tempered at 600°C.
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Fig. 5. Change in austenite content of 13Cr-Ni
cast steels with the deformation.
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Fig. 6. Relation between hardness and impact
energy of 13Cr-Ni cast steels.
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and impact energy for 13Cr-Ni cast steel.
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Fig. 8. Effect of Ni and austenite content on per
cent fibrous fracture in 13Cr-Ni cast steel.
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