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Mechanical Properties and Microstructure of Steel Sheets for
Suppression of Fracture during Axial Crash and 980 MPa Galvannealed
Steel Sheets with Excellent Fracture Resistance
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Abstract:

Requirement for higher strength of parts that absorb energy at the collision, such as front side members, is rapidly
increasing to reduce the weight of automobile bodies and to cope with the increase in vehicle weight due to the
progress of electrification. However, fracture during axial crash which is a problem in over 980 MPa grade causes
reduction and dispersion of the energy absorption of parts, and it is a bottleneck to increase the strength. From the
axial crush test using 980 MPa grade steels with various chemical compositions and microstructures, it was found
that the material design guideline to improve the hole expanding ratio (1) is effective for stable axial crush without
fracture. By the test simulating the deformation of the pre-bended portion, which is the fracture origin of the part, the
basic analysis of the microstructure factor which affects the fracture was conducted, and the optimum microstructure
design guideline was obtained. JEFORMA™ 980GA-type2, which applies these findings, has excellent fracture

resistance and enables stable energy absorption without fracture during axial crush.
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Fig.1 (a) Specimen used for axial crush test and (b) typical
appearance of tested specimen
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Fig.3 Relationship between mechanical properties and crash fracture index
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Fig.4 Deformation and fracture behavior during axial crush
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Table 1 Mechanical properties of steel
Steel Thickness YS TS El A
(mm) (MPa) | (MPa) | (%0) | (%)
Low A 1.2 446 925 19 20
High 4 1.2 682 923 21 70
High El 1.2 509 905 30 33
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Fig. 13 Average force in axial crash test of developed steel
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