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Effect of Ti and Alloying Elements on Microstructure and Toughness of Simulated HAZ of 780 MPa Class Steels

Hitoshi HATANO

Synopsis : The effect of Ti on microstructure and toughness of simulated HAZ of conventional high carbon type 780 MPa class steels and low carbon

bainitic steels was investigated. The effect of alloying elements on microstructure and toughness of simulated HAZ of low carbon bainitic

steels was also investigated. It was found that toughness is deteriorated by Ti addition in conventional high carbon steels because of the de-

crease in hardenability, but in low carbon bainitic steels toughness is improved because facet of Charpy impact surface is refined without de-

creasing hardenability. It was also clarified that toughness of low carbon bainitic steel of which hardenability is increased by non-carbide

forming alloy is superior to that increased by carbide forming alloying elements. The difference could be explained by increasing of driving

force for ferrite nucleation caused by lowering transformation temperature.
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Table 1. Chemical compositions of steels examined.

Steel Chemical composition (mass%)
C Si |Mn | P S | Cu | Ni | Cr | Mo | V Nb Ti B Al N
Steel A [0.132]| 0.28 | 0.89 |0.004!0.002| 0.26 | 1.01 | 0.52 | 0.42 | 0.05 0 0 0.0012 | 0.058 | 0.0049
Steel B [0.124| 0.27 | 0.88 {0.004|0.001| 0.26 | 1.02 | 0.52 | 0.42 | 0.05 0 0.012 | 0.0011 | 0.057 | 0.0050
Steel C |0.050| 0.28 | 2.06 |0.005|0.002| 0 1.00 | 1.01 | 0.41 | 0.05 0 0 0.0011 | 0.052 | 0.0047
Steel D |0.052| 0.27 | 2.06 {0.004|0.002| 0 1.00 | 1.01 | 0.41 | 0.05 0 0.012 | 0.0013 | 0.054 | 0.0051
Steel E |10.052| 0.26 | 1.08 {0.003|0.002| 0 0.99 | 0.51 | 0.62 | 0.05 | 0.021 | 0.014 | 0.0011 | 0.058 | 0.0049
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Fig. 2. SEM image of fracture surfaces of Charpy speci-
mens of simulated HAZ (Tc=1205).
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Fig. 3. Effect of Tc, cooling time from 800 to 500°C, on
prior austenite grain size of simulated HAZ.
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Fig. 7. Effect of Tc, cooling time from 800 to 500°C, on
hardness.
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Fig. 8. Schematic illustration showing nucleation and
growth of bainitic ferrite.
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