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A study on the improvement of HAZ toughness by Ti-oxides
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Table 1| Manufacturing procedures, chemical compositions and mechanical Properties of steels used

Chemical Composition {(wt.%)
Steel Deoxidation | Holding*{ WP** TS(kgf/ma?}
c Si w P H Al Ti 0 N Other
A Si-Mn/Ti No No 0.06 024 1,33 002 002 000 0012 00027 00024 0.8
B - No Yes 0.06 0.2 1.40 002 002 0000 0010 0005 00025 40.1
c - Yes Ko 610 ©0.26 1.47 002 0.0l 000 0015 0001 00026 4.3
[ . Yes Yes 0.03 0.27 1.46 0.0z 002 <¢0.001 0.014 0.0010 0.0024 45.1
E Ti-Mn/Si Yes No 0.08 0.24 1.4 001 001 <0001 0.005 00007 00,0021 4.2
F - Yes Tes 0.08 0.25 1.43 002 002 000 0005 00006 00021 i
G . No Ko 010 0.2¢ 1.47 001 002 0001 0015 00023 00026 4.8
H - No Yes 0.10 0.24 1,47 001 0.02 ¢0.001 0.013 0.0013 0.0024 "4
1 Ti-M/si-Ir No No 0.10 0.26 1.47 002 002 0001 0025 0000 0.0027 Zr 0,001 51.0
J - Yes Yes 010 025 1.47 001 00 0001 0017 00005 00022 2Zr 0.046 49.8
K Ti-Mn/Si-Ca No No 0.10 023 1.47 001 001 0001 0015 00033 00022 Cs0.00! 4.6
L - Yes Yes 010 .31 1.44 002 002 0.001 0019 0.0018 00015 Ca0.002 46.9
* Holding times after Ti addition: Yes (30 min): No (30 sec)
*4 M stands for wold prehoating
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Fig. 2 Variation of acicular ferrite lath
numbers with cooling time
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Fig. 3 Comparison of SH-CCT diagrams between steel A and steel G
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Fig. 4 Relationship between impact energies
and inclusion number




