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Effect of Heating Temperature on Precipitation and
Property of Ti—Nb Composite Microalloyed High—strength Steel

Gan Xiaolong Yue Jiangbo Zhang Qing

( Research and Development Center of Wuhan Iron and Steel( Group) Corp. Wuhan 430080 Hubei China)

Abstract: A low-carbon high-strength microalloyed steel was smelted in laboratory. Rolling redissolving
and tensile tests were performed. In addition microstructure of the rolled steels was observed and the
morphology type and size of precipitates at different reheating temperature were analyzed. The results
show that property of the sample heated at the temperature of 1 280 °C is superior to that of sample heated
at 1 180 °C; the microstructures of these steels under the two temperature schemes consist of ferrite and
pearlite with basically the same grain size; and the (Ti Nb) ( C N) composite precipitates but the pre—
cipitates of the sample heated at 1 280 °C are smaller and more in quantity. The calculation based on pre—
cipitation hardening theory indicates that the precipitation hardening of the sample heated at high temper—
ature is 131 MPa higher than that of low temperature-heated specimen. Furthermore redissolving experi—
ment shows that the precipitates virtually dissolve in steel as the sample is heated to 1 280 °C and kept at
the temperature for 1.5 hours while the precipitates cannot fully dissolve in steel as the sample is heated
to 1 280 °C and kept at the temperature for 1.5 hours which proves that heating temperature has a strong
influence on the precipitation hardening of Ti-Nb composite microalloyed steel.
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Table 1 Main chemical compositions of the tested steel %

C Mn Si Cu Cr Ti Mo AY Nb
0.07 1.76 0.21 0.04 0.03 0.124 0.004 0.003 0.064
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Table 2 Properties of the samples for tensile test
/°C /MPa /MPa %
A 1280 665 725 20
B 1180 545 635 18
1280 C
: 1 180 °C
1 280,
1180 C 3.34.3.30 pmo
SEM( 2)



! (a) A (b) B
Fig. 1 Microstructures of steel A (a) and steel B ( b) with extremely fine ferrite and small amount of pearlite

2 SEM (a) A :(b) B
Fig. 2 SEM micrographs of steel A (a) and steel B ( b) with pan-cake shaped ferrite grains
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Fig. 4 Carbonitride precipitate morphology ( a) and energy spectrum( b) of steel B under TEM
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Fig. 5 Morphology of carbonitride precipitates at different redissolving temperatures and their energy spectrum
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Table 3 Calculation value of precipitation hardening
Ic fi1% X(D) /nm T/ MPa
1280 3.04 33 241
1180 2.37 77 110
1280 C
1180 C 0
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