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Fig. 4.58. Relationship between thickness and TS

of steel sheets for outer panels. (JSFRG
Rep., 91-46 (1992))
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Fig. 4.59. Relationship between thickness and TS
of steel sheets for inner panels. (JSFRG
Rep., 91-46 (1992))
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Table 4.3. Hot rolled high strength steels developed for autobody parts.
Strengthgnmg Main TS level Characteristics Avallfible Practical uses
mechanism element (MPa) coating
Solid solution Si-Mn 490-590 | Good bendability EG, GI, GA | Structural components
Nb Zn—Ni frames, Members
Nb+V Underboby parts
Precipitation Nb, Ti, Si, 490-780 | Drawing type GA, GI, EG | Structural components
Nb+Ti High stretch flangeability Zn—-Ni Underbody parts
Nb+Ti+Cr Wheel rim
Brackets
Multi-phase Si-Mn 540-980 ) High elongation and low yield stress GA Underbody parts
(Martensite) Si, Cr Low yield ratio Wheel disk
Multi-phase Si—-Mn 440-780 | High stretch flangeability GA, GI, EG | Suspensions
(Bainite) Si-Mn~Nb High elongation Zn—-Ni Engine-support
Cr
Ti+Cr
Multi-phase Si, Ti 590-780 | High hole expanding ratio Underbody parts
Door impact beam
Multi-phase Si—-Mn 590—980TTRIP type GA Bumper
(Retained austenite) Si, (Cr, P) High elongation Zn—Ni Underbody parts
Good balance with strength and Wheel disk
J ductility Door impact beam
Special steels Main TS level Characteristics Avall.able Practical uses
element (MPa) coating
Anti-corrosion type Cu-P 370-780 | Good corrosion resistance GA, GI, EG | Structural components
(Ni, Si, Ti, Cr) Zn—Ni Underbody parts
(Ni, Mo) Suspensions
_§4 —
Thermal hardening Cu 440-590 | Strength increase by suitable heat [Frames, Members
type (Ni) treatment Suspensions
l Engine-support
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Table 4.4. Cold rolled high strength steels developed for autobody parts.

Strcngthe.mng Main element TS level Characteristics Avallfible Practical uses
mechanism (MPa) coating B
Solid solution P-Mn 340-440 Drawing type EG, GI, GA ( Outer panels
(Low carbon) Si-Mn Good stretchability Zn—Ni Inner panels
P BH type Zn—Fe Members
Brackets
Pillars
Solid solution P-Mn 340-590 Deep drawability EG, GA, GI Deep drawing type parts
(Ultra low carbon) P-SI BH type Zn—-Ni Outer panels
Mn-P-Ti Zn—Fe Inner panels
Ti, Nb
Precipitation Mn 390-590 Good weldability EG, GI, GA Inner panels
Nb Zn—Ni
Si-Mn—-Nb Zn-Fe
Solid solution+ Mn-Ti 490-590 Good bendability GA Reinforcement
Precipitation Si-Mn-P-Mb High r value type Zn-Ni Brackets
Cu-Ti Zn-Fe
Multi-phase Mn-Si 490-1470 Low yield ratio Zn—Ni Inner panels
(Martensite) Mn-Si-P BH type Zn—Fe Structural components
(M+B) Mn EG Reinforcement
S— Mn—Nb ‘ Bumper
Multi-phase (Bainite) { Mn—Cr 440-590 High stretch flangeability | GI, GA Members
High elongation Brackets
Reinforcement
Multi—phase Si—Mn 590-980 TRIP type Zn—Ni Structural components
(Retained austenite) High elongation Zn-Fe
EG
Precipitation Mn-Si-Ti 780-1470 Ultra-high strength Bumper reinforcement
+ Multi-phase Mn-Si-Ti-Mo Door impact beam
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