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Effect of Different Heat Treatment Processes on Mechanical Properties
and Microstructure of Fe-30Mn-3Si-4Al TWIP Steel
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Abstract: Effects of different heat treatment processes on microstructure, tensile mechanical properties and fractography of Fe-
30Mn-3Si4 Al TWIP steel were studied by tensile testing, optical microstructure, SEM and EDS, and the phase composition was meas-
ured by X-ray diffraction (XRD). The results indicated that elongation and strength of TWIP steel increase with increasing cooling
rate; its microstructure with heat treatment is austenite with annealing twins; and the austenite grain and annealing twins size increase
with cooling rate decreasing. The fracture mechanism of TWIP steel is typical toughness fracture under the condition of tensile failure.
During tension the annealing twins change into deformation twins, which makes the plasticity of materials increase.
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Fig. 1 True stress-strain curves of TWIP steel with different

heat treatment processes
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Table 1 Mechanical properties of TWIP steel with different hear treatment processes
AL T TR 5/ % Wik iz g/ % HHERE o,/ MPa EIRERE 0,/ MPa
A BT 0.68 0.39 691 438
1000 °C ,45 min, /K3 0.8l 0.50 668 311
1000 °C ,45 min, %% 0.77 0.46 646 295
1000 °C ,45 min, §"% 0.73 0.46 628 293
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Fig.2  Microstructure of TWIP steel with different heat treat-
ments (1000 °C ,45 min)
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Fig.3  Microstructure of TWIP steel with different heat treatment condition after tension
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Fig.4 XRD patterns of TWIP steel with different conditions
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Fig.5 Micrograph of the fracture of TWIP steel after tension
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Table 2 Energy spectrum analysis result of fracture inclusions

for TWIP steel

Al Si Mn S Fe
3.37 2.23 41.51 13.75 39.15
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