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Study on the hot ductility of titanium microalloyed high-strength beam steels
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Abstract: High-temperature tensile tests have been conducted to examine the thermoplasticity of titani-
um microalloyed high-strength beam steels in the temperature range of 600 °C to 1 300 °C. Thermo-
calc, the thermodynamic calculation software, was used to calculate the main precipitation intervals in
various experimental steels. Optical microscopy (OM), field-emission type scanning electron micro-
scope (SEM) and transmission electron microscope (TEM) were used to observe and analyze the micro-
structural characteristics and the thermal tensile fracture morphology. The findings demonstrate that
thermoplasticity declines dramatically with increasing Ti content, and the hot brittle range is gradually
lowered and widened in four experimental steels. The 950L steel with the highest Ti content shows the
lowest thermoplasticity. The main reason is that the formed proeutectoid ferrite weakens the grain
boundary strength and provides conditions for the initiation and propagation of cracks. In addition, mi-
crovoids are easily formed between the micron TiN particles and precipitates. Then the microvoids ag-
gregate to form cracks under stress, thus reducing the thermoplasticity of the experimental steel. There-
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fore, it is suggested that increasing the cooling rate on the premise that the straightening temperature is
assured and preventing the precipitation of proeutectoid ferrite and the second phase can effectively im-

prove the thermoplasticity in the third brittle zone.

Key words: titanium microalloyed steel, high temperature thermoplasticity, microstructure, precipitate
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Table 1 Main chemical compositions of the tested steel %

HiFk C Si Mn N Nb Ti Mo \Y% Al Ca

610L 0.06 0.07 1.16 0.002 8 0.025 0.038 0.047 0.000 2
700L 0.06 0.06 1.49 0.003 0.037 0.075 0.034 0.001 8
800L 0.05 0.09 1.55 0.003 0.038 0.089 0.17 0.038 0.000 8
950L 0.087 0.08 1.90 0.004 0.034 0.106 0.21 0.09 0.029 0.001 2

N T RO o RGO A F Y 35 201k, i
ORI i 7l D SN A S i N e T T €
1/4 PR )R AL VIR fe )i, K HLA s — A BN
10 mm, K JEK 120 mm, 4 347 SR PAEALL
RS, W 1 B,

] Jwo
10
120

B 1 AR AR AL mm)

Fig.1 The specimens of hot tensile test
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Fig. 6 Calculation results of Thermo-calc phase diagrams of different experimental steels
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