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Study on metallographic structure of Fe —16Mn —3. 5C —-3Si —3Cu high manganese
TWIP alloy cast iron via heat treatment

Cai Shuguang, Wang Mingjie

(College of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Different heat treatment processes for Fe — 16Mn — 3. 5C — 3Si — 3Cu high manganese
TWIP alloy cast iron were investigated through X — ray diffraction( XRD) and metalloscope. Experi-

mental results show that the number of annealing twins in tissue has increased, and twin develop-

ment tends to be perfect with the increase of heat treatment temperature and maintaining time. The

alloy cast iron was fully austenitic after heat treatment, which produced large quantities of deforma-

tion twins after alloy cast iron underwent tensile strain. The matrix after deformation kept fully auste-

nitic structure without the occurrence of martensitic transformation, while TWIP effect occurred com-

pletely.
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Tab.1 Chemical composition of TWIP alloy cast iron
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Tab.2 Heat treatment process of samples
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Fig.1 Metallographical tissue morphology of casting-

iron
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(f) 1100 °C1 h 400 x

Morphology of casting iron maintained for
one hour under different solution tempera-

tures
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Fig.3 Tissue metallographical morphology of TWIP
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alloy casting iron at 1000 °C at different main-

taining time
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Fig. 4

Tissue metallographical morphology of TWIP
alloy casting iron at 1000 °C under a maintain-

ing time of 3 hours
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Fig.5 XRD of Fe — 16Mn - 3. 5C - 3Si - 3Cu high

manganese TWIP alloy cast iron
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