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Finite element simulation on springback during hydroforming for cylindrical
parts with spherical bottom based on Dynaform

Zhang Quanda', Sun Fuzhen', Ji Rigele', Wang Yao’
(1. State Key Laboratory of Advanced Forming Technology and Equipment, China Academy of Machinery Science and Technology Group
Co. , Lid. , Beijing 100044, China; 2. School of Mechanical Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: Based on the simulation by Dynaform, for the cylindrical parts with spherical bottom, taking liquid chamber pressure, blank
holder force, friction coefficient between punch and blank and forming height as the factors, the wall thickness change and the springback
rule of parts under different conditions were studied by the orthogonal test. The results show that the cylindrical parts with spherical bottom
by hydroforming can achieve the forming at low tensile coefficient, which can reach 0. 42, and the parts get good shape without cracking
and wrinkling. The main factors affecting the thinning rate of parts are liquid chamber pressure, blank holder force and friction coefficient,
and the main factor affecting the maximum amount of springback is forming height. Finally, the optimization combination of parameters is
determined as the liquid chamber pressure of 50 MPa, the blank holder force of 20 kN, the friction coefficient of 0. 05 and the forming
height of 50 mm. Under this parameter combination, the thinning rate of parts is low and the amount of springback is small which can
meet the design requirements. Compared with the cylindrical parts with flat bottom, under the same parameter conditions, the two have
similar amounts of springback, but the thickness distribution of cylindrical parts with spherical bottom is more uniform, which is conducive
to the full use of materials.
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Table 2 Factors and levels of orthogonal test
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Table 3 Schemes and results of orthogonal test
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Table 4 Analysis on orthogonal test results

Fats EHAMK A B c D
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K, 18.30 20. 11 19.55 18.10
/%
K, 16.23 33.89 34.98 31.76
W2 R 18.94 18.19 19. 81 13. 66
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Fig. 3 Forming limit diagram of scheme 3
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Fig. 4 Influence degree of various factors on maximum thinning rate
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