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Present Situation and Future Trend of Ultra-High Strength Steel Sheets for Auto-Body
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Abstract

Application of ultra-high strength steel sheets is one of the most important methods to satisfy
weight reduction and crash safety of a vehicle. Recently, there is a trend to apply ultra-high strength
steel sheets widely to auto-body parts. In this report, present situation of ultra-high strength steel
sheets, especially with tensile strength more than 980MPa and 1470MPa by hot-stamping, have

been introduced.
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Schematic illustration of relationship between elongation and
burring properties for ultra-high strength steel sheets
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Chemical compositions and microstructure of ultra-high
strength steel sheets
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Mechanical properties of ultra-high strength steel sheets

Main chemical Main
Type I .
compositions microstructure
Hole-
expandability: Bainite
Cold Rolled A .
(CR) Balanced C-Si-Mn Ferrite, bainite,
A and El martensite
Galvannealed |Elongation: El C-Mn m}:tr;::i’te
(GA)
BB gk B0 #3935 (2012)

Type YP TS El A Yield
(MPa) | (MPa) | (%) | (%) | ratio
Hole-
expansibility:) 843 | 1011 10 92 0.83
A

Cold Rolled Balanced
1 and El 737 | 1012 13 55 0.73
.| 624 | 1008 17 43 0.62
Elongation: =00 1013 | 16 | 35 | 0.62
Galvannealed  El 777 | 1199 | 13 | 32 | 065
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Combinations between tensile strength and elongation
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Relationship between tensile strength and spot weld joint
strength of ultra-high strength steel sheets
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Changes in the absorbed energies of galvannealed steel
sheets with tensile strength evaluated by bending mode drop
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Chemical compositions and mechanical properties before and

after hot stamping
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Relationship between cooling rate and hardness (HV) for steel
sheets for hot stamping
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Relationship between spot weld joint strength and welding
current for steel sheets for hot stamping
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Comparison of shape fixability between hot stamped mate-
rial and cold-pressed material
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