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Hot-dip Galvannealed Steel Sheet of 980MPa Grade Having Excellent

Deformability in Axial Crush
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Automotive parts that play the roles of energy absorbers must not fracture upon collision. It has been
reported that the cracking behavior of a hat-shaped column during an axial crush test correlates with
the bending properties of its material and that the conventional hot-dip galvannealed (GA) dual-phase
(DP) steel sheets of 980MPa grade have insufficient performance. The newly developed GA 980MPa
grade steel sheet with a homogeneous microstructure shows no cracking at a bending angle that would
have caused cracking in conventional DP steel sheets, preventing crack propagation in the thickness
direction. In order to evaluate the axial crash performance of a part made of the newly developed steel
sheet, hat-shaped columns with two different cross-sectional geometries were examined by drop weight
impact testing. For both geometries, the newly developed steel exhibited cracks with smaller lengths
and higher energy absorption compared with conventional steel.
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Table 1 Mechanical properties of sample steels

Sample Thickness | YP/YS TS EL A
(mm) (MPa) (MPa) (%) (%)
A 1.6 659 1,059 15 17
B 1.6 882 1,004 14 86
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Fig. 1 Typical microstructures of A) Dual phase steel B) Developed
steel
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Bending punch
Punch radius: 0.4 mm

specimen size :
60x60 mm

Roll radius: 15 mm
Rolls-spacing: 2 x thickness + 0.5 mm
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Fig. 2 Set-up for VDA bending test
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Fig. 3 Bending load - Angle curve
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Fig. 5 Appearance of ridge surface after V-bending test
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Table 2 Results of bending test

VDA bending angle i Post uniform slope R/t
) (MPa)
Sample A 107 138 1.56
Sample B 60 34 0
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Fig. 4 Bending load -angle curve and cross-sectional observations of samples in bending angles pointed by arrows
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Fig. 6 Cross section geometories of hat-shaped columns

Crack length = L1+ L2 + L3 + L4

L1

7 HInE S oWEE
Fig. 7 Mesurement method of crack length
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Fig. 9 Appearances of hat-shaped columns after axial crush
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Fig. 8 Absorbed energy-displacement curves
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Fig.10 Total crack length of crushed hat-shaped columns
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