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Effect of externally added TiO, particles on microstructure and
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Abstract: TiO, particles was added into the medium and low carbon liquid steel remelted by aHLLG1217
type high temperature resistance furnace. The microstructure, inclusion morphology and composition ana-
lysis had been investigated by an automatic metallurgical microscope, field emission S-4 800 scanning elec-
tron microscope and other equipment. The results show that after adding TiO, particles, the microstructure
changes from a large amount of massive ferrite and pearlite to a large amount of acicular ferrite, a small
amount of massive ferrite and pearlite. Besides, more spherical inclusions appears and amount of elongated
and irregular inclusions decreases. The average size of inclusions changes from 0.29 um to 3.06 pm, and the
proportion of inclusion with around 1 pm size increases to 28.69%. Main components of composite inclu-
sions before and after addition are O-Al-Si-Ti-Mn, and the content of Ti element increases from 3.36% to
6.53%, which fully indicates that the TiO, particles re-polymerizewith the original inclusions to form com-
posite inclusions after adding, and induce acicular ferrite nucleation and precipitation.
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Fig.1 Temperature changing curve of steel during
remelting
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Table1 Chemical compositions of Sample 2 %

C Mn S P Si Als Ti

0.13 1.55 0.004 0.005 0.31 0.07 0.03
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Table 2 Ti oxide crystal structure information

g% Unm Sefa/(°)

b c a p y
TiO LA Fm-3  4.175 4.175 4.175 90 90 90
Ti,0, WIFEZH R-3¢c  5.148 5.148 13.636 90 90 120
Ti,O, BELATIEE C12/ml 9.752 3.802 9.442 90 91.55 90
TiO, SZLAZH  P42/mnm 4.594 4.594 2.959 90 90 90
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Fig. 2 Ti oxide crystal structure diagram
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Fig. 4 XRD pattern of TiO, powder
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Fig. 5 Microstructure of steel sample with addition of TiO, particles
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Fig. 6 Morphology and distribution of inclusions under metallurgical microscope
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Fig. 7 Inclusion shape statistics result
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Fig. 9 Microstructure and inclusion in Sample 1#, energy spectrum analysis results of inclusions circled in left picture
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Fig. 10 Microstructure and inclusion in Sample 2#, energy spectrum analysis results of inclusions circled in left picture
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