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Development of High-Strength Hot-Dip Galvanized Steels for Bridges
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Abstract

One of the problems with hot-dip galvanized steel for bridges is cracking which is caused at the time of
hot dip galvanizing. Classifying such cracks into 1)those due to zinc embrittlement and 2) those due to high
strain, study was made on the development of steels with high resistance to such cracking. It was found
that cracks 1)can be prevented by increasing the area ratio of intergranular ferrite in the heat-affected
zone. Based on this finding, 490 and 590 MPa class medium-C-low-Mn steels which can satisfy the aimed
properties have been developed. Cracks 2)could be prevented by increasing the resistance to cracks due to
zinc embrittlement and reducing the yield strength of the base metal at 450°C., Based on this finding,
SM490 and SM570 steels with medium C, low Mn and trace amount of Nb, having a high ferrite volume
ratio in the base metal, have been developed. However, cracks at the end of bridge girder stiffeners cannot
be completely prevented by the application of these steels only. It is necessary to combine these steels with

appropriate design measures for prevention of strain concentration at the stiffener end.
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EE] & C Si Mn P S Cu Ni Mo N Nb Ti B Ceq
Al SM490 0.16 0.36 1.34 0.015 0.004 0.039 0.396
A2 0.19 0.42 1.52 0.024 0.005 — — — — — — — 0.469
A3 SM520 0.16 0.36 1.50 0.015 0.003 0.15 — —  0.057 — — = 0.428
A4 0.17 0.37 1.41 0.018 0.004 0.17 — —  0.050 — — — 0.441
A5 0.15 0.32 1.33 0.017 0.008 — — — —  0.030 — — 0.393
A6 SM490Y 0.16 0.33 1.48 0.018 0.006 — — — —  0.033 — — 0.428
A7 0.09 0.24 1.26 0.008 0.001 — — — 0.038 0.005 0.014 0.0014 0.308
A8 SM570 0.13 0.29 1.48 0.013 0.004 — 0.13 0.10 0.038 — — 0.0010 0.421
A9 0.13 0.31 1.40 0.018 0.005 — 0.13 0.10 0.039 — — 0.0011 0.411
Ceq=C+S5i/24+Mn/6+Ni/40+Cr/5+Mo/4+V/14
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