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Cold-rolled and Galvannealed (GA) Ultra High Strength Steel Sheets

for Automobile Structural Parts
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Abstract:

JFE Steel has developed and commercialized a variety of cold-rolled and galvannealed (GA) high strength steel

sheets which significantly contribute to weight reduction of automobiles. In order to reduce the thickness of

automotive parts through the application of 980 MPa or higher grade ultra-high strength steel sheets, it is necessary

that they have the same level of press formability to that of lower strength steels. In addition to increase the

elongation of ultra-high strength steel sheets, it is important to improve the stretch-flangeability, depending on

manufacturing processes and part shapes. It is also necessary to consider the spot weldability and delayed fracture

properties. These problems associated with ultra-high strength steel sheets have been solved by sophisticated

microstructure control technology and unique manufacturing processes. Based on reasonable material design, ultra-

high strength steel sheets have been commercialized for automotive structural parts. These cold-rolled and GA ultra-

high strength steel sheets, which lined-up as JEFORMA™ series, provide excellent formability. The application of

these steel sheets is expected to be further increased in the future.
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Table 1 Mechanical properties of cold-rolled ultra high strength steel sheets of JFE Steel

Mechanical properties
TS grade Type Name Development stage
YS (MPa) | TS (MPa) | El (%) | A(%)
Conventional DP JSCI80Y 690 1 060 14 35 Commercial production
930 High El (DP) 98OCR-typeli 750 1030 15 45 Commercial production
High El-high 4 980CR-type2 820 1020 16 60 Developed
Super high El (TRIP) 980CR-type3* 640 1030 23 30 Commercial production
Conventional DP JSC1180Y 890 1230 10 30 Commercial production
1180 High EI (DP) 1180 CR-typeI: 910 1260 12 40 Commercial production
High El-high 4 1 180 CR-type2 1060 1215 15 55 Developed
Super high El (TRIP) 1180 CR-type3* 950 1240 16 40 Commercial production
1320 - - 1160 1330 7 50 Developed
1470 - - 1270 1510 40 Developed
*JEFORMA series

YS: Yield strength  TS: Tensile strength  El: Elongation

A: Hole expanding ratio  TRIP: Transformation Induced Plasticity
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Table 2 Mechanical properties of galvannealed (GA) ultra high strength steel sheets of JFE Steel

Mechanical properties
TS grade Type Name Development stage
YS (MPa) | TS (MPa) | El (%) | A(%)
Conventional DP JACI980Y 630 1030 14 25 Commercial production
980 High EI (DP) 980GA-type1* 650 1020 18 30 Commercial production
High El-high 4 980GA-type2* 800 1020 16 60 Developed
1 180 Conventional DP JACI180YL i 830 1230 11 20 Commercial production
High EI (DP) 1 180GA-typel 800 1220 13 20 Commercial production
1320 - - 980 1330 9 40 Developed
1470 - - 1070 1510 9 30 Developed
*JEFORMA series

YS: Yield strength  TS: Tensile strength  El: Elongation

2: Hole expanding ratio TRIP: Transformation Induced Plasticity
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JEFORMA Type

2

Roof Cross Member

980-1 180 CR

JEFORMA Type3
Front Pillar (Integrated type)
980-1 180 GA

JEFORMA Type2
Front Side Member
980-1 180 GA

JEFORMA Type2
Front Pillar Lower
980-1 180 GA

JEFORMA Type2
Floor Cross Member
980-1 180 GA

JEFORMA Type2
Rail Outer
980-1 180 CR

JEFORMA Type3
Center Pillar (Integrated type)
980-1 180 GA

JEFORMA Type2
Center Pillar Lower
980-1 180 GA

JEFORMA Type2
Side Sill Outer/Inner
980-1 180 GA

3 JFE RF— IV OiEEsRE SR OB rTaEERm Gl
Fig. 3 Suitable parts for ultra high strength steel sheets of JFE Steel
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Photo 3 A pillar upper reinforcement made of JEFORMA
1 180CRtypel
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