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Technology to Improve the Formability of
Ultra High-Tensile Strength Steel Sheets

and Reduce the Forming Load: Warm-Forming Technology

1. Under Development 3. Commercialized2. Development Completed

Effect

progress

Points

・Strengthening and Weight Reduction of Body 
  in White Parts
・Reduction of Forming Load while Press Forming

Utilizing the Reduction of Deformation Resistance at 200℃,
the Drawability is Improved and the Press Forming Load is Reduced.
Utilizing the Reduction of Deformation Resistance at 200℃,
the Drawability is Improved and the Press Forming Load is Reduced.

Test Temperature ℃Test Temperature ℃

Case of Forming a Rectangular Cylindrical Structure

(GA980DP t1.2)

Case of Forming a Rectangular Cylindrical Structure

(GA980DP t1.2)

Diameter of Blank mmDiameter of Blank mm

Deep drawability
is improved.

Deep drawability
is improved.

Reduction of
Load

Reduction of
Load

*Maximum formable
 blank diameter 
 is improved.

*Maximum formable
 blank diameter 
 is improved.

Breaking LoadBreaking Load

Cold Forming + 590 MPa MaterialCold Forming + 590 MPa Material

Example of Forming Simulating a Dash PanelExample of Forming Simulating a Dash Panel

CrackingCrackingCrackingCracking

Cold Forming OKCold Forming OK

Cold Forming NG (Cracking)Cold Forming NG (Cracking)

Warm Forming OKWarm Forming OK

Warm Forming NG (Cracking)Warm Forming NG (Cracking)

The flange area is heated with priority
→Deep drawability is improved by utilizing
the difference of deformation resistance,
and the forming load is reduced.

The flange area is heated with priority
→Deep drawability is improved by utilizing
the difference of deformation resistance,
and the forming load is reduced.

HeatingHeating

HeatingHeating HeatingHeatingRoom

Temperature

Room

Temperature

Warm Forming + High Formability 980 MPa MaterialWarm Forming + High Formability 980 MPa Material

Forming OKForming OKForming OKForming OK

Punch Shoulder Area 
(Normal Temperature)
→Deformation Resistance 
　(High)
→Loaded Traction

Punch Shoulder Area 
(Normal Temperature)
→Deformation Resistance 
　(High)
→Loaded Traction

Flange Area (Heated)
→Deformation Resistance 
　(Low)
→Flow-in Enforced

Flange Area (Heated)
→Deformation Resistance 
　(Low)
→Flow-in Enforced
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