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A study on reduction of springback defects in excavator tank cover part

Yong-Jun Jeon' - Ha-Sung Lee' - Dong-Earn Kim' - Young-Moo Heo'
Molds & Dies Technology R&D Group, Korea Institute of Industrial Technologyl’*
(Received February 22, 2018 / Revised March 20, 2018 / Accepted April 01, 2018)

Abstract: With the recent strengthening of environmental regulations and the need for cost reduction, excavators, a type
of construction equipment, are being miniaturized while components are being developed in consideration of stability. In
the case of excavator press parts, mainly high-strength steel sheets are being used to enhance stability and reduce weight.
However, in the case of high-strength materials, there is a need to research product forming methods to reduce
Springback in defects arising in parts assembly due to Springback that result from the internal residual stress that occurs
in press forming being released after product forming. Accordingly, regarding the tank cover, an excavator press-forming
part, this study selected a method to reduce distortion through analysis of the Springback occurrence rate and Springback
causes through a forming analysis. A forming analysis was conducted for the Springback of the tank cover. Deformations
of 13.714 mm in the upper part and 6.244 mm in the inner part of the product occurred, while wrinkles occurred on the
sides of the product due to uneven thickness. A forming analysis was conducted for the major shapes of the product to
investigate the causes of Springback. Distortion deformation due to the bead in the center of the product was confirmed
to be a large factor. A Springback reduction method of correcting uneven thickness in the product sides, a Springback
reduction method of removing the bead, and a correction method of restriking after the final forming were used in a
forming analysis to determine the degree of Springback reduction. For the forming method to correct uneven thickness
in the sides, deformation was reduced by 12% in the upper side compared to the existing model, but deformation in the
inner side increased by 1%. For the restriking forming method, deformation decreased by 25% in the upper side and 13%
in the inner side. For the bead removal method, deformation decreased by 28% in the upper side and 13% in the inner
side, the largest Springback correction results. This indicates that the bead has a large affect on Springback.
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Fig. 1 Shape of the Target model(tank cover)
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Fig. 2 Examination of problems in existing forming process
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Table 1 Meshanical Properties of the blank sheet

Young,s Modulus(GPa) 210
Poisson’s Ratio 0.3
Yield Strength(MPa) 229.9
Tensile Strength(MPa) 343.6
n 0.163

Rmax 1.48
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Fig. 3 Finite element model for the forming analysis of the
tank cover part
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Fig. 4 Existing process Forming analysis results
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Fig. 5 Forming shape stress distribution
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(a) x- sprlngback (o) y-springback
Fig. 6 Springback deformation analysis method
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Fig. 7 Forming shape Springback analysis results
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(c) Flange Shape
(a) Forming Shape

(a) stress distribution (b) Thinning %
Fig. 11 Bead shape stamping analysis results

(b) Bead Shape

Fig. 8 Main product forming factors
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Fig. 10 Forming shape Springback analysis results
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(@) Shape of Product (o) Shape of Blank
Fig. 15 Sidewall uneven thickness removal analytical model

(@ ) OP10
Fig. 16 Result of stress d|str|but|on(S|dewa|| trlmmmg model)

(a) x-springback  (b) y-springback  (c) z-springback
Fig. 17 Springback analysis results(Sidewall trimming model)

(@) OP10
Fig. 18 Result of stress distribution(Bead removal model)
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(a) x-springback  (b) y-springback  (c) z-springback
Fig. 19 Springback analysis results(Bead removal model)
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(a) x-springback
Fig. 20 Springback analysis results(Bead removal model)

(o) y-springback  (c) z-springback
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