% & @ Tetsuto-Hagané Vol. 89 (2003) No. 3

ERBNAF 1 FEAOBRHAZ ICH T 2,
%ﬂh&‘uj&jgvd_jktja/aogg:

Effect of Boron on Microstructure and Toughness of Simulated HAZ of Low Carbon Bainitic Steel

Hitoshi HATANO

Synopsis

: Effect of boron on microstructure and toughness of simulated HAZ in 0.03%C-2%Mn-0.6%Cr-0.2%Mo0-0.02%Nb bainitic steel was inves-

tigated. It was found that morphology of bainitic ferrite of simulated HAZ is changed from granular into lath like morphology, and that

toughness is deteriorated by increasing boron. It is thought that the change in bainitic ferrite morphology deteriorates toughness, considering

that facet of Charpy impact surface is coarsened with increasing boron. It has also been clarified that bainitic transformation is retarded by in-

creasing boron. The change of bainitic ferrite morphology and the depression of bainitic transformation by increasing boron could be ex-

plained by the decrease in y grain boundary energy due to free boron segregation to y grain boundary.
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Chemical compositions of steels examined.

Steel

Chemical composition (mass%)

Si Mn P S

Cr

Mol Nb | Ti

Steel A |0.032] 0.10 | 1.92 |0.0060.003

0.61

0.20 | 0.025 | 0.014 | 0.0011 | 0.064 | 0.0053

Steel B |0.032| 0.10 | 1.91 | 0.005|0.002

0.60

0.20 | 0.025 ) 0.014 | 0.0023 | 0.063 | 0.0043

Steel C |0.028| 0.11 | 1.91 |0.007 | 0.003

0.60

0.20 | 0.023 | 0.013 | 0.0042 | 0.062 | 0.0047
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Fig. 1. Effect of boron content on vTrs of simulated HAZ.
(All vTrs data in 42 ppm B are higher than 30°C.)

Fig. 2. SEM images of fracture surfaces of Charpy specimens of simulated HAZ (Tc=1205s).
(a) steel A, (b) steel C.
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Fig. 4. Results of EBSP analysis on simulated HAZ (Tc=80s).
(Arrows indicate granular bainitic ferrite.)
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Table 2. Boron content as precipitation.

Boron as Total
Steel | Precipitation (ppm) Free boron (ppm) boron
Tc=20(s) | To=80(s) | Te=20(s) | Tc=80(s) | (ppm)
Steel A 0 1 11 10 1
Steel B 0 1 23 22 z
Steel C 0 2 42 40 42
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Fig. 5. Effect of boron content on CCT diagram (10%
transformation curve).
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Fig. 6. Effect of boron content on hardness.
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Fig. 7. Effect of boron content on TTT diagram ( transfor-
mation start).
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Fig. 8. Optical microstructures of isothermally transformed specimens (600°C).
(a) steel A, 118s; (b) steel B, 398 s; (c) steel C, 1628s.
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Fig. 9. Schematic illustration showing nucleation and
growth of bainitic ferrite.

Fig. 10. Schematic illustration showing effect of boron
content on morphology of sheaves.
(a) low boron, (b) high boron.
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Fig. 11 Schematic illustration showing the effect boron
content on morphology of fracture.
(a) low boron, (b) high boron.
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