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Effects of Mn and Ni ratios on microstructures and mechanical properties
of Fe—Mn-Ni TWIP alloy iron
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Abstract: The Fe—Mn—Ni twinning induced plasticity (TWIP ) alloy iron samples of four different

Mn and Ni ratios were produced. The effects of Mn and Ni ratios on the microstructures and mechan-

ical properties of TWIP alloy iron were studied. Experimental results show that with the increase of

Mn and Ni ratios from 3 : 2 to 4 : 1, the carbides in the iron increase. The samples were water-

quenched after heating 10 hours at 1,050 °C to decompose the carbides completely to obtain single

austenite structure. The TWIP alloy iron with Mn and Ni ratio of 3 : 2 has the best mechanical prop-

erties after heat-treatment with a tensile strength of 885MPa and an elongation of 29.7%.

Keywords: Mn to Ni ratio; twinning induced plasticity(TWIP) effect; microstructure ; mechanical
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Tab.1 Chemical composition of TWIP alloy iron
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Fig.1 Casting microstructures of TWIP alloy iron
with different ratios of Mn to Ni
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Fig.2 Microstructures of TWIP alloy iron with dif-

ferent ratios of Mn to Ni after heat treatment
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Tab.2 Mechanical properties of TWIP alloy iron with
different ratios of Mn to Ni

ST i <%
g e e
3:2 885 29.7
2:1 848 27.2
3:1 733 21.8
4:1 640 16.2
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Fig.3 Engineering strain-—engineering stress curves of
TWIP alloy iron with different ratios of Mn
to Ni
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Deformation microstructures of TWIP alloy

iron with different ratios of Mn to Ni
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