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Variation of Mechanical Properties with Nitrogen Content in Low
Activity Martensitic Steels
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Abstract

The effect of nitrogen on mechanical properties in low activation martensitic steel has been
studied. Hardness, tensile, and impact test were performed at room temperature and high
temperature. Hardness increased with nitrogen content, and hardness showed maximum value
when the nitrogen content is 0.08wt.%. But the secondary hardening due to the precipitation
of carbide and nitride appeared at about 500°C regardless of nitrogen content. Tensile strength
and yield strength also increased with nitrogen content, but elongation decreased with
nitrogen content. The maximum strength was obtained at 0.08wt.% nitrogen content. The
increase of nitrogen content decreased the DBTT, and upper shelf energy was higher at low
nitrogen steels. But the maximum DBTT was about -30°C in steels contained higher nitrogen.
The average size of martensite lath width was decreased with nitrogen content. The
minimum lath width was obtained at 0.08wt.2%6 nitrogen content. This results showed the
similar tendency with hardness and tensile test results. So it seemed that the hardness and
tensile strength had a relationship with martensite lath width. It seems that the optimum

nitrogen content is 0.08wt.% as considered from the impact and tensile test results.
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Table 1 Chemical composition of N added 10Cr-Mo steels

C Si Mn N1 Cr Mo V Nb N

NOO 013 0.06 048 050 1017 1.20 020 020 0.003
NO2 015 0.08 048 049 994 127 020 020 0.02

NO5 015 0.08 048 050 1000 128 020 020 0.045
NO8 015 0.06 047 045 1001 129 020 021 0.079

N10 014 0.06 048 047 996 127 020 021 0.093
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Fig. 1 Variation of Vickers microhardness of
10CrMoVND steels with tempering temperature

and nitrogen contents

'|_| normalized
600 I tempered

NO2 NO5 NO8

Nitrogen contents

500

400

300

200

100 -

Vickers hardness number (H)

NOO

N10

Fig. 2 Variation of vickers microhardness of
10CrMoVNDb steels with nitrogen contents after
tempered at 750C



Fig. 3 Interaction morphology between fine precipitates

and dislocation of a) NO5 and b) NO8
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Fig. 4 Variation of tensile properties of 10CrMoVNb
steels with nitrogen contents. a) yield strength

b) ultimate tensile strength c¢) elongation
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Charpy impact test results ; normalized at
1050Cfor 1hr and tempered at 750C for 2hr
in 10CrMoVND steels with nitrogen contents
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Fig. 6 Charpy impact test results in 10CrMoVNb
steels with nitrogen contents and tempering

temperature after normalized at 1050Cfor lhr
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