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ABSTRACT: The work aims to propose an evaluation index and test method for bending-twist compound springback and study

the effect of material strength and test conditions of dual phase steel on bending-twist compound springback, so as to solve the
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issue of large springback amount and the interaction of various springback forms in forming of advanced high-strength dual
phase steel. The geometric relationship between pre-springback and post-springback of sheet metal was established, and the in-
dex evaluation of bending-twist compound springback was put forward. Then the bending-twist compound springback test was
carried out by deflecting the upper press bar with a certain angle in the three-point bending test. The evaluation index proposed
based on the geometric model under reasonable assumption was suitable for data analysis of the bending-twist compound
springback test. When the deflection angle of the upper press bar was 0°, the higher the strength, the more obvious the bending
springback of the sheet metal, and the smaller the distance between the vertexes of the cross section line and the two diagonal
lengths after springback. For three specimens with different material strength (DP600, DP780, DP980), the distance between the
vertexes of the cross section line and the two diagonal lines lengths increased with the increase of the deflection angle of the
upper press bar from 0° to 15°, among which the change of distance between the vertexes of the cross section line for DP600
was the least. As the upper press bar deflected from 15° to 45° for three different material strength specimens test, the distance
between cross section vertices decreased. The length of one diagonal decreased and the length of the other diagonal increased,
among which the length difference between specimen diagonals for DP980 was the smallest. The test data and analysis results
show that adjusting the deflection angle of the upper press bar in the three-point bending test could induce different amount of
twist springback, thus effectively control the degree of combination of bending springback and twist springback. The amount of
bending springback and twist springback are evaluated by the changes of the distance between the vertexes of cross section and
the lengths of two diagonals, respectively, and the compound degree of bending and twist springback is comprehensively evalu-
ated. The twist springback of sheet metal is limited by the material strength of sheet metal and then affect the degree of bending
springback.

KEY WORDS: dual phase steel; bending-twist compound springback; evaluation index; three-point bending test
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Fig.1 Schematic diagram of springback deformation: a) bending springback; b) twist springback
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Fig.2 Bending-twist compound springback
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Fig.4 Schematic diagram of twist springback
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Fig.5 Bending-twist compound springback test: a) schematic diagram; b) apparatus; c) result



84 2023 5
B D
1.2 Lw_4c=Lw-pp=Lw1 d
Ly
2.2 R 0
45 3
1.0 mm 8
6a 8
dr 7
84
3 DP600 DP780
DP980 wal
1 6b

82
90 g

<€ mm =! L‘»“"] mm a 81+
8
g 3

& 80

R~ o+
s 79F
Standard graticule of upper pressure bar DPI6OO DPI780 DPI980
D Material
7 0°
A

Standard graticule Standard graticule of support bars

Fig.7 Variation of cross section vertex distance and diagonal
length as the deflection angle of the upper press bar is 0°

LW wACE Yy s

6 86 -
Fig.6 Specimen of bending-twist compound springback test:
a) size; b) specimen after springback 04
3 HREHIT £
§
-
80
78
00 1 1 1
7 DP600 DP780 DP980
Material
7 0° 3
8 45°
5 Lw-ac ) . . . .
Fig.8 Variation of cross section vertex distance and diagonal
4 C Lw-sp length as the deflection angle of the upper press bar is 45°
F1 EABTBREINERNTRSH
Tab.1 Material parameters of advanced high-strength dual phase steel
Material Young's modulus/GPa Poisson's ratiov Yield strength/MPa Tensile strength/MPa
DP600 210 0.3 408 680
DP780 210 0.3 517 916
DP980 210 0.3 707 1 002
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