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The Influence of Chemical Composition and Pre-strain on Impact
Toughness Transition Behaviour of 18% Mn-18% Cr-N Austenitic
Steels

Junji IsSHIZAKA, Katsutoshi ORITA and Kaisuhiro TERAO

Synopsis:

Transition behaviour of impact absorbed energy is well known for 18%Mn-18%Cr-N steel.

The

cleavage-like transgranular facets are detected on fracture surface of impact specimens tested at low
temperature. Impact absorbed energy decrease when these cleavage-like facets are found on fracture sur-

face of test specimen.

The ductile-brittle transition temperature of the materials shifted to lower temperature by increased of

nickel content, decrease of nitrogen content or pre-straining at high temperature.

The relationship between cleavage-like fracture and plastic deformation stracture at the crack tip of im-

pact test specimen has been investigated.
Key words : austenitic.steel ; low temperature toughness; cleavage-like fracture; strength.
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Table 1. Chemical composition of specimen (wt% ).

I . ! Si S i C N
BRfR O < B L o omiticov-ax N ¢ S M P Mo
o . 1 0.059 0.51 19.63 0.036 0.0013 0.31 19.87 0.548
B A, 2 0.047 0.40 19.73 0.033 0.0007 0.26 20.01 0.719
. 3 0.047 048 19.54 0.030 0.0018 0.26 19.41 0.738
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Fig. 2. Effect of nitrogen content on tensile prop-
erties of solution treated 18Mn-18Cr-N steels at
room temperature and impact absorbed energy at
273 K.
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Fig. 3. Influence of test temperature on absorbed
impact egergy for 18Mn-18Cr-N steels with

various nitrogen content.
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Photo. 1.

SEM micrographs on fracture surface of impact test for solution treated

18Mn-18Cr-N steel No.3 specimen tested at various temperature.
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Photo. 2. SEM micrograph on fracture surface of impact test for solution treated

18Mn-18Cr-N steels tested at 198 K.
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Fig. 4. Effect of nickel content on tensile prop-
erties of solution treated 18Mn-18Cr-N steels.
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Fig. 5. Influence of test temperature on absorbed

impact energy for 18Mn-18Cr-N steels with va-
rious nickel and manganese content.
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Fig. 7. Relationship between absorbed impact
energy and test temperature as function of cold
worked ratio of No. 2 specimen.
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steel No. 3 impact test specimen tested at 198 K.
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