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Effects of Nb and Mn on Microstructure and Toughness for Simulated HAZ for 590 MPa Class Low Carbon Bainitic Steels

Hitoshi HATANO

Synopsis

: The effects of Nb and Mn on the microstructure and the toughness of simulated HAZ of 590 MPa class low carbon bainitic steels were inves-

tigated. It was found that the toughness of the low carbon bainitic steel, of which hardenability is increased by adding Mn, is superior to the
that increase gained by adding Nb. It was also revealed that the facets of Charpy impact surface in the Mn addition steel are more refined
than those in the Nb addition steel. Therefore it was supposed that the coarse facets impaired the toughness of the Nb addition steel.

The observations of the microstructures also clarified that the bainite blocks of the Mn addition steel are more refined than those of the Nb
addition steel. The reason why adding Nb coarsened the bainite blocks may be explained by a decrease of the interfacial energy on austenite

grain boundaries.
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Table 1. Chemical compositions of steels examined.

Chemical composition (mass%)

Steel ]

C Si [Mn] P S Al T Cr [ Nb | Ti B N
Steel A [0.030] 0.11 | 1.54 [0.005[0.002]0.028] 0.52 | 0 [0.012] 0.0016[0.0034
Steel B [0.029] 0.11 [ 1.54 [0.005]0.002(0.029] 0.51 [0.041]0.012] 0.0015 0.0037
Steel C [0.029] 0.11 | 2.06 [0.005/0.002/0.029] 0.51 | 0 [0.012[0.0017] 0.0039
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Fig. 1. Effect of Te¢, cooling time from 800 to 500°C, on
toughness of simulated HAZ.
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Fig. 2. SEM image of fracture surfaces of Charpy specimens of simulated HAZ (Tc=1205).
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Fig. 3. Optical microstructures of simulated HAZ (Tc=1205).
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Fig. 4. Effect of Tc, cooling time from 800 to 500°C, on
area fraction of MA of simulated HAZ.
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Fig. 5. Effect of Tc, cooling time from 800 to 500°C, on

average diameter of MA of simulated HAZ.
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Fig. 6. Optical microstructure and results of EBSP analysis in simulated HAZ (Tc=120s5).
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free B of simulated HAZ.
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