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Study on the springback and quality of S355J2W steel
in resistance heating bending

FANG Hui, WANG Guofeng, LIU Siyu

(State Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to investigate the influence of the current density on the springback and quality of S355J2W
steel parts formed by resistance heating bending, the V-shaped and cap-shaped resistance heating bending
experiments were designed. The springback of steel parts after forming was studied by varying current densities in
resistance heating. According to the test results, the quality of the parts with the highest forming accuracy and the
smallest springback were selected to compare with the parts formed at room temperature to study the advantage of
resistance heating bending. The selected two parts were divided into 9 different regions. The microstructure and
mechanical properties of these regions, such as strength, hardness, elongation, and impact toughness were used as
the standard to evaluate the quality of the formed parts. Moreover, the differences in mechanical properties of the
two parts were explained by the results of microstructural observation. The results showed that the springback of
S355J2W steel in resistance heating bending was improved with the increase current density. Compared to the parts
formed at room temperature, resistance heating bending process can greatly improve the springback and quality. At
the same time, the mechanical properties were also improved in resistance heating bending.
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Fig.1 Microstructure of S355J2W steel
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Fig.2 Sheet for resistance heating experiment
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Tab.1  Composition of S355J2W steel wt. %

C S Si Cu Cr

Mn P Ni Mo Zr

0.190 0.035 0.550

0.200~0.600 0.35~0.85 0.450~1.600

=<0.035 =<0.650 =<0.300 =<0.150

T2 S3S52W NERAFMAE
Tab.2 Mechanical properties of S355J2W steel at room temperature

FIFPERES R BRI/ MPa HLHISRE/MPa  JEMPR/%
J-5 B0 =355 470~630 =20

S:PE 421.0 530.2 34.2
K3 S35512W NGRS F MR
Tab.3  Mechanical properties of S355]2W steel at high temperature

RN/ C FRARGR I/ MPa LPISRE/MPa  SERR/%
150 405.6 516.8 35.6
250 350.5 488.2 35.9
350 300.8 455.6 37.2
450 266.0 420.5 40.9
550 243.1 361.0 42.6
650 192.6 250.7 43.2
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Fig.3 Test setup for resistance heating bending
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Fig.4 Resistance heating curve of sheet with the thickness of 3 mm
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Tab.4 Final temperature at different current densities

LI Kk 1R K2 RE K3 RA
A+ mm™? W/ C W/ C M/ C
2.0 81.8 68.2 50.2
4.0 371.2 316.3 242.2
6.0 552.2 463.2 304.5
8.0 750.1 613.5 416.7
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Fig.5 Relationship between current density and springback for

sheets with different thicknesses
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Fig.6 Parts formed by resistance heating bending
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