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Effects of Ti, B and N on HAZ Toughness of 780MPa Class High Strength Steels
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Table 1 Microalloying characteristics of steels used (wt %)

Steel C Ti B N Ti/N | B/N Remarks
Al | 0121 0| 00020 0
A2 | 0122 00013 | 00033 0.30 .
a3 |o10| © |ooo | ooosa | O | oss | THEee
A4 | 0116 00027 | 00020 1.35
Bl | O.Il1 | 0.005 | 00004 | 00047 | 106 | 0.14 ,
B2 | 0117 | 0005 | 00012 | coodr | 121 | oo | W TIB
Cl | 0.118 | 0014 | 00007 | 00042 | 333 | 0.16
c2 | o116 | 0014 | 00012 | 00042 | 333 | 028 | Med Ti-B
c3 | 0117 | 0014 | 00023 | 00046 | 304 | 050
DI | 0111 | 0.005 | 00004 | 00047 | 1.06 | 0.14
p2 | 0118 | 0011 [ 00007 | 00051 | 215 | 013 | .. o
p3 | 0118 | 0014 | 00007 | 0.0042 | 333 | 016
D4 | 0118 | 0021 | 00005 | 0.0054 | 3.88 | 009
EL | 0122 | 0 | 00013 | 00033 | 0 | 030
E2 | 0117 | 0005 | 0.0012 | 00041 | 121 | 029 .
53 | 0116 | 0014 | 00012 | ooos2 | 333 | 028 | TMed B
B4 | 0124 | 0022 | 00014 | 00043 | 511 | 032
FI | 0110 | 0 | 00020 00054 | 0 | 037
F2 | 0116 | 0011 | 00022 | 00069 | 159 | 031
F3 | o118 | oo11 | 00021 | 00057 | 192 | 036 | Ti-High B
F4 | 0114 | 0015 | 0.0020 | 00062 | 241 | 032
F5 0.117 0.021 0.0021 0.0071 2.95 0.29
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Figure 1 Variation of impact toughness
with B/N ratio in simulated HAZ of Ti free
type A series alloys.
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Figure 2 Comparison of impact toughness
of HAZ between alloy series with different
B levels; D series 0.0005%, E series
0.0013%, F series 0.0021%.
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Figure 3 Variation of austenite grain size
number with Ti/N ratio in medium B-Ti
type E series alloys.
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Figure 5 Correlation between impact
toughness and hardness in HAZ with

various microstructures.
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Figure 4 Variation of impact toughness
with austenite grain size in HAZ
austenitized at 1350°C and cooled with Atgs
10sec.
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Figure 6 Comparison of hardness variation
with cooling time in CGHAZ of A1(B free)
and A2(0.0013% B) alloys.



