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An Anomaly in Young’s Modulus of High-manganese Austenitic Steel in Cold-worked States

Makoto Usui, Kiyohito Isukawa and Shigeru Asano

Synopsis :

High manganese austenitic steels show a marked anomaly in the temperature dependence of elastic constants: an

abrupt drop near the Néel temperature Ty and successive lowering below Ty Young’s moduli in annealed and cold-

rolled states of 18Mn-4Cr steels were measured from 150K to 350K by the resonance method of free-free transverse
vibration. The abrupt drop of Young’s modulus of this steel near Tx was extremely large in the annealed state,
amounting to the ratio of about 20%. Such a step-wise change in Young’s modulus disappeared with increasing the
reduction of area in cold rolling and recovered gradually by subsequent annealing. This effect of cold rolling seems to
be attributed to the predominance of internal stresses of dislocations over the generation of magnetostriction in the

antiferromagnetic range.
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Table 1. Chemical composition of high manganese austenitic steel (mass%).

C Si Mn P N Ni Cr Fe
0.454 0.49 18.29 0.030 0.008 0.55 4.07 bal.
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Fig. 1. Effect of cold-rolling on Young’s modulus
and internal friction in a solution-treated
18Mn-4Cr steel.
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Fig. 2. Vickers hardness and X-ray broadening of
{220} diffraction line as a function of percent-
age cold reduction.
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Fig. 3. Effect of annealing temperature on Young’s

modulus and internal friction in the 509 cold-
rolled 18Mn-4Cr steel.
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Fig. 4. Vickers hardness and X-ray broadening of

{220} diffraction line as a function of anneal-
ing temperature.
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