oodoouoobgoon
goougon

E-mail: 9315361 @mail.dyu.edu.tw

o0

0000000000000 0D0o0000ooo000Do000DooO000Do000Doo00oo0ooOouooooOooon
0000000000000 D0Do000ooo000DoOo000DooO000DoO00o0Doo00oo0ooouooooOooon
000000000000 000000000000000D0000000 0O (Rubber-Pad FormingD OO OO0OO0O
O (Hydraulic Forming)0 O O O O O (Rubber-Pad Press Forming) D D 0D 0000000000 0OO0ODOOOOOO0DOOODOO
0000000000000 D0000000o0000oo0000oo000oo0oo0oo0ooooooooooon
0000000000000 00o000o0o000oo000oo00o0oooo0oo0oo0oo0ooooooogg

OQUUOO0O0O@RUUOOOOEUUODO0O0O@WIODOoOOoGUODO0O Uuoooooo@Eoooooooooon
O0000000000000oo000oo000oo000oo00o0ooo00oooo0ooooouooooooon
O000000000000000d(Finite Element MethodOOOOOANSYSOOOOOOOOOODOOOOODOOO
O0000000000000Do0000oo0o00oo000oo000oo0U0o0ooo0ooooouooooooon
Od00000d000o0dU0ooo00oo000oo000oo0oUooo00oooo0ooooouoooooon
Od00000d0ooo0oUoooouoooogooooogooon

gogg:gooo,bobogg,ggobooo,oggg,go,oboobo
EEN

0000 000 000 iigdooao ivAbstract vi Acknowledgements viii Table of Contents ix Table of Figures xii Table of
Tables xviii Chapter 1. Introduction 1 1.1 Background and Motivations 1 1.2 Objectives of Research 2 1.3 Introductions of Forming
Machine 5 1.4 The Plastic Deformation of Material and Springback 9 1.5 Improvements of Manufacturing Processes 11 Chapter 2.
Review of References 13 2.1 The Nonlinear Portion of Material Property Fitting 13 2.2 Computer Aided Simulation and Analysis
(CAE) 14 2.3 The Mathematical Model of Sheet Springback 15 2.4 The Symbols and Relational Heat Treatment of Aluminum
Alloy 16 Chapter 3. Methodologies 18 3.1 Optimal Fitting Function of Nonlinear Material Properties 21 3.1.1 Fitting Equation of
Nonlinear Material Property 24 3.1.2 Optimal coefficients of material function 27 3.2 Analytical Model of Springback Prediction for
Hydraulic Forming Process 38 3.2.1 Hypotheses of 1st Phase Analytical Model 40 3.2.2 Hypotheses of 2nd Phase Analytical Model
45 3.3 Computer Aided Engineering Simulation 55 3.3.1 Solid Models 55 3.3.2 Elements 57 3.3.3 Boundary conditions 58 3.3.4
Finite Element Models 59 3.3.5 Material Properties 62 3.4 Springback correction of forming die 64 3.5 Experiment design 65
Chapter 4. Results and Discuession 67 4.1 GUI of Analytical Solutions and Results Comparisons 67 4.2 The Equal-Angle
Straight-Line Bending Results 74 4.2.1 The Relationship between Bending Radius and Springback 76 4.2.2 The Relationship
between Thickness and Springback 81 4.2.3 The Relationship between Bending Angle and Springback 85 4.2.4 The Relationship
between Working Pressure and Springback 90 4.3 The Unequal-Angle Straight-Line Bending Results 94 Chapter 5. Conclusions
and Future Works 103 5.1 Conclusions 103 5.2 Future Works 105 References 107 Appendix 111

goon

[1] Volkan E., Haluk D., Mustafa 1.G. “ Finite element analysis of springback in bending of aluminium sheets” . Materials and Design, 2002, vol.
23, pp.223~229.0

[2] Lia K.P., Cardenb WP., Wagonera RH. “ Simulation of springback” . International Journal of Mechanical Sciences, 2002, vol. 44,
pp.103~122.00

[3] Gau J.T., Gary LK., “ An experimental investigation of the influence of the Bauschinger effect on springback prediction” . Journal of
Materials Processing Technology, 2001, vol. 108, pp.369~375.01

[4] Zhang L. C., Lin Z.,“ An analytical solution to springback of sheet metals stamped by a rigid punch and an elastic die” . Journal of Materials
Processing Technology, 1997, vol.63, pp.49~54.01

[5] Xue P., Yu T.X,, Chu E., “ Theoretical prediction of the springback of metal sheets after a double-curvature forming operation” . Journal of
Materials Processing Technology, 1999, vol. 89:90, pp. 65~71.00



[6] Dwivedi J.P., Shah S.K., Upadhyay P.C., DasTalukder N.K., “ Springback analysis of thin rectangular bars of non-linear work-hardening
materials under torsional loading” . International Journal of Mechanical Sciences, 2002, vol. 44, pp.1505~1519.00

[7] Carden W.D., Geng L.M., Matlock D.K., Wagoner R.H., “ Measurement of springback” . Internationl Journal of Mechanical Sciences, 2002,
pp.79~101.00

[8] Dieter, Geoge E. O, 0 0 0O O O, Mechanism metallurgy. 0 0 0 0 0,1991.00

[9] Hollomon J.H. “ Tensile deformation” , AIME Transactions, 1945, pp.162~268.00

[10] Swift HW. “ Plastic instability under plane stress” , Journal of Mechanics and Phsics of Solids, 1952, vol. 1:1.00

[11] Voce E. “ The relationship between stress and strain for homogeneous deformation” . Journal of the Institute of Metals, 1948, vol. 74,
pp537-62~760-71.00

[12] Jashir S.A., Introduction to Optimum Design. McGraw-Hill international Editions, 1989.0

[13] Reklaitis G.V., Ravindran A., ragsdell K.M., Engineering Optimization-Methods and Applications, Vol. 1,2, 0 0 0 0 O, 1995.00

[14] Makinouchi, A., “ Sheet Metal Forming Simulation in Industry” . Journal of Materials Processing Technology, 1996, pp.19~26.0

[15] Hsu T.C., Shien I.LR., “ Finite Element Modeling of Sheet Forming Process with Bending Effects” . Journal of Materials Processing
Technology, 1997, pp.733~737.0

[16] Keum, Y.T., and Lee, K.B., “ Sectional Finite Element Analysis of Forming Processes for Aluminum-ally Sheet Metals” . International
Journal of Mechanical Sciences, 2000, pp.1911~1933.0

[17] Chou, I.N., and Hung C., “ Finite Element Analysis and Optimization on Springback Reduction” . International Journal of Machine Tools
& Manufacture, 1999, pp.517~537.00

[18] Xue, P., Yu, T.X., and Chu, E.,“ An energy approach for predicting springback of metal sheets after double-curvature forming Part 11:
Unequal double-curvature forming” . International Journal of Mechanical Sciences, 1999.00

[19] Hongzhi D., Zhonggin L., “ Investigation of Sheet Metal Forming by Numerical Simulation and Experiment” . Journal of Materials
Processing Technology, 2000, pp.404~410.0

[20] Datsko J., “ Material properties and Manufacturing Processes” . John Wiley & Sons, Inc., New York, 1966, pp.18-20.00

[21] Adams AutoForm User’ s Manual.O

[22] Nelder J., Mead R. “ A simplex method for function minimization” . Computer Journal, 1965, vol. 7, pp.308~313.0

[23] Rachid C., Patrick S. “ Genetic and Nelder—Mead algorithms hybridized for a more accurate global optimization of continuous
multiminima functions” . European Journal of Operational Research, 2003, vol. 148, pp. 335—348.0

[24] Jeffery C.L., James A.R., Margaret H.W., Paul EW. “ Convergence properties of the Nelder-Mead simplex method in low dimensions” .
SIAM J. OPTIM, 1998, vol. 9(1), pp.112~147.0

[25]0 0000000000000 00DODOO,) DOO00DODO00O0DOOoOOooo” ,0000D0DO00D0DO0O0ODDOO0ODO
000oo0,00 00,2001, Dec. pp.15~16.0

[2600000000000000O, ANSYSUOOOOOOOOODOO™ , ANSYS Taiwan User's Conference,0J 00 O [0, 2001, 11,
pp.26~27.00

[27100000C000" OO000ODO0O000DOO0O0O0OOOOO0O,) Do 0UooDooU0oooDo0oooooooooooD,0d o,
0 2002, Dec. (NSC 90-2212-E-212-009).



