38 6 :805-811 2016 6
Chinese Journal of Engineering Vol.38 No.6: 805—=811 June 2016
DOI: 10.13374/j. issn2095—9389.2016. 06. 009; http: //journals. usth. edu. cn

1) 1) X 1) 2) 2)
1) 100083  2) 064404
X E-mail: zhanglifeng@ ustb. edu. cn
Gleeble 1500 600 ~ 1350 C SS400B
Factsage
45%
TG142. 33

Hot ductility and fracture mechanism of a Ti-bearing microalloyed steel
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ABSTRACT The hot ductility of a Ti-bearing microalloyed steel was studied at temperatures of 600 to 1350 °C by a thermal simulator
Gleeble 1500. The fracture morphology and microstructure were observed by scanning electron microscopy and optical microscopy. The
precipitate behavior of second phase particles was calculated by the thermodynamic sofiware Factsage. The hot ductility curve shows
that SS400B steel with additional titanium has very good hot ductility during all the tested temperature range and all the values of
reduction in area are larger than 45% . Al Ti, O, generation at high temperature can act as nucleation sites for dimples to promote the
ductile fracture. The amount of detrimental AIN can be reduced due to the formation of Al Ti O, and TiN. Intergranular ferrite and
cementite promote the intergranular brittle fracture.
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Table 1 Chemical composition of experimental steel Yo
C Si Mn P Ni Cr Cu Alt
0. 164 0.18 0.37 0.013 0. 0063 0. 006 0.019 0. 009 0.0184
Als Ca Mo A% Nb Ti Sn N
0.0174 0. 0005 0. 002 0. 003 0.00137 0. 003 0.0174 0.0011 0. 003
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900.950.1000.1100.1200.1300 1350 C.
45%
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Fig.1 Hot ductility change of SS400B steel before and after titanium
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Fig.2 Stress—strain curves of SS400B steel with titanium addition at

different temperatures
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Fig.3 Fracture morphologies of tensile test samples: (a) 1000 °C; ('b) 900 °C; (c¢) 800°C; (d) 700 C
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Fig.4 SEM back scatter image and composition of precipitates in the sample tested at 1000 C
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Fig.5 SEM image and composition of precipitates in dimples
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Fig.6 Schematic illustration for the forming of ductile fracture
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Fig.7 Effect of Ti/Al mass ratio on the formation of precipitates: (a) 0; (b) 1/3; (¢) 1/1; (d) 3/1
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Fig.9 Microstructures of the sample tested at 800 °C: ( a) brittle fracture zone; (b) plastic deformation zone
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10 800 °C
Fig.10 SEM back scatter image and composition of precipitates in the tested sample at 800 °C
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Fig. 11 Size distribution of intergranular cementite
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