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Springback Control in the Forming Processes
for High-Strength Steel Sheets

WooYul Yang, SeungYeol Lee, YoungTag Keum
JinYoung Hwang, ChiSang Yoon, ChirlSoo Shin, WonSuk Cho

ABSTRACT

In order to develope springback control technology for high-strength steel sheets, some studies have been
conducted: dome stretching test, stepped s-rail forming and springback measurement, and optimally shaped
initial blank design. First, to find out the formability of TRIP60, dome stretching test was performed. Next,
the stepped s-rail die, which was designed to form a channel type panel with large twist and wall curl, was
manufactured and used to know the effect of controlling forming variables, such as blank holding force and
flange amount on the springback. Furthermore, new measurement method of the springback was introduced
to define wall curl and twist in geometrically complex panels. Finally, the optimally shaped initial blank was
employed to verify one of the best ways to control the springback in channel type, high strength sheet
panels.

Key Words @ Springback (&Z ) Twist (H1E%), Wall Curl (#2%), Initial Blank (27]£%3),
High-Strength Steel Sheets(317%27)
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Stress-Strain Relations
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Fig. 1 Measured mechanical properties.

Forming Limit Diagram ( TRIP60 )
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Fig. 2 Measured forming limit curves.
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Fig. 3 Schematic drawing of the stepped s-rail.
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Fig. 4 Initial blanks for springback test.
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Fig. 5 Optimal blank and optimal blank
drawbead effect.
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Fig. 6 Layout of testing tool sets.
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Fig. 7 Definition of wall curl.
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Table 1 Springbacks associated with various BHF.

HF (Kgf/mm2)
Springbacks 25 3.0

measurement | 2.0° 1.7°

Wall Curl analysis 1.6° 1.1°
Twist measurement | 2.6° 2.5°
analysis 1.6° 1.3°
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(a) Blank A (BHF=2.5Kg/mm2) (b) Blank B (BHF=2.5Kg/mm2)

Fig. 9 Strain distributions of the initial blank
A in BHF=2.5 and BHF=3.0.
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Table 2 Springbacks associated with flange amounts.

Blank Type |Blank | Blank
Springbacks A B
measurement | 2.5° 3.3°
Wall Curl analysis 1.3° 2.0°

measurement| 2.0° 1.0°
analysis 1.6° 0.6°

Twist
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(a) Blank A (BHF=2.5Kg/mm2) (b) Blank B (BHF=2.5Kg/mm2)

Fig. 10 Formability of blank A and blank B
in BHF=2.5Kg/mm”.
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Table 4 Twist and wall curl of optimized blank
associated with various BHF.

BHF[Kgfmm2] | 1.0 3.0 5.0
Twist 1.2° 0.7° 0.7°
Wall Curl 2.8° 2.9° 2.9°
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Fig. 11 Formed shape and formability of the
optimized blank with drawbead effect.

Table 4 Comparison of Springback amounts.

Blank Optimized
Type | Optimized | Blank with
Blank Drawbead
Springback Effect
Twist 1.0° 1.0°
Wall Curl 2.9° 2.5°
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