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Effect of Ti and B on Microstructure of 780 MPa Class High Strength Steel Weld Metal
Hitoshi HATANO, Takeshi NAKAGAWA, Takeshi SUGINO and Noriyuki HARA

Synopsis : The effect of Ti and B on the microstructure of 780 MPa class high strength steel weld metal was investigated. It was found that the morphol-

ogy of bainitic ferrite of weld metal was changed from lath-like into acicular type by adding Ti. It was also revealed that the morphology of
bainitic ferrite in the Ti bearing weld metal revested to lath-like by adding B. The change of microstructure by the Ti addition could be ex-
plained by the promotion of nucleation of acicular type bainitic ferrite, which was bainitic ferrite nucleated at Ti-oxides inside of austenite
grains. It was supposed that segregation of free B around Ti-oxides restrained the nucleation of bainitic ferrite on Ti-oxides.
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Table 1. Welding conditions.

Current | Voltage Speed [ Heat Input ‘ Interpass Temperature
Ay | (V) (mm/min) | (kJ/mm) (°c)
150 l 23~24 120 1.7 | 90~110
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Table 2. Chemical compositions of weld metals examined.

Chemical composition (mass%)

Weldmetal ¢ TS [Mn] P | S | Ni | Mo Ti B o] N~
A(Ti free) 0.041| 0.58 | 1.77 | 0.004|0.003| 2.71 | 0.78 0 <0.0002 | 0.026 | 0.0120
B(Tibearing) | 0.040| 0.52 | 1.73 | 0.004|0.003| 2.78 | 0.79 | 0.013 | <0.0002 | 0.022 | 0.0150
C(Ti,B bearing) | 0.039)| 0.64 | 1.84  0.0040.003| 2.83 | 0.82 | 0.016 | 0.0034 | 0.022 | 0.0096
20° Table 3. Tensile properties of weld metals.
Weld metal | YS(MPa) | TS(MPa) | El.(%)
- A(Ti free) 729 869 22
B(Ti bearing) 727 863 23
20mm C(Ti,B bearing) 793 877 24
A 4
. R 3. EBRER
16mm
Fig. 1. Geometry of the weld metals produced. 3.1 BESEOIEERE
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Fig. 2. Microstructures of weld metals.
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Fig. 3. TEM images of weld metals and EDX of oxides in weld metals. (a) TEM image of weld metal A, (b) TEM image of weld
metal B, (¢) TEM image of weld metal C, (d) EDX of the oxide in weld metal A, (e) EDX of the oxide in weld metal B,

(f) EDX of the oxide in weld metal C.
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Fig. 4. Effect of B on structure of oxide in weld metal (resut of X-ray analysis).
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Fig. 5. B, Ti and Mn distribution in weld metal C (result of SIMS analysis).
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Fig. 6. Effect of Ti and B on CCT diagram (10% transfor-
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Fig. 7. Microstructures of weld metals after continuous cooling transformation at cooling rate of 25°C/s.
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Fig. 8. Schematic illustration showing microstructure change mechanism by Ti and B bearing.
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