
Table of Contents

Preface and Committees

Keynotes

Advanced In-Process Control System for Sheet Stamping and Tube Hydroforming
Processes
K. Manabe 3

Beta-Forging of Titanium Ti6Al4V Alloy Powders: Phase Evolution Modeling and Strain-
Rate Relation
C. Testani, A. Squillace and A. Astarita 15

Chapter 1. Coatings and Surfaces

Advancement in Understanding of Descalability during High Pressure Descaling
D. Farrugia, A. Richardson and Y.J. Lan 29

Characteristics of Fluoride Based Conversion Coating Film on Al-Alloy for Metal Forming
Applications
V. Premanond and P. Niyomrit 37

High Temperature Thermal Stability of Innovative Nanostructured Thin Coatings for
Advanced Tooling
M. Cabibbo, M. El Mehtedi, N. Clemente, S. Spigarelli, A.M.S. Hamouda, F. Musharavati and M.
Daurù 45

Identification of Defects of Stainless Steel Sold with Brand Names, by Studying their
Surface Thin Films with Scanning Electron Microscope (SEM)
P. Habibullah 53

Motion-Controlled Precise Stamping for Microtexturing onto Aluminum Sheet
T. Aizawa, T. Itoh, M. Tamaki and T. Fukuda 64

Prediction of Ridging by 3-Dimensional Texture in Ferritic Stainless Steels
Y.J. Chung, D.C. Ahn, F. Barlat and M.G. Lee 72

Chapter 2. Extrusion and Drawing

A Multi-Objective Optimization of a Porthole Die Extrusion for Quality and Sustainability
Issues
C. Ciancio, C. Varrese, G. Ambrogio, L. Filice and R. Musmanno 79

Bridge Design Influences on the Pressure Conditions in the Welding Chamber for Porthole
Die Extrusion
F. Gagliardi, M. Schwane, T. Citrea, M. Haase, N.B. Khalifa and A.E. Tekkaya 87

Effects of Temperature and Cross Section Variations on the Vibrational Behavior of
Finished Wire Blocks
M. Savari, P.J. Mauk and O.B. Weyh 95

Environmental Comparison between a Hot Extrusion Process and Conventional Machining
Processes through a Life Cycle Assessment Approach
G. Ingarao, P.C. Priarone, F. Gagliardi, R. Di Lorenzo and L. Settineri 103

Investigation of the Mandrel’s Stress States and Wear Conditions during Tube Hot
Extrusion of IN690 Superalloy
J. Yang, Q.J. Zhou, C.Y. Sun and D. Liu 111

Load Prediction for the Extrusion from Circular Billet to Symmetric and Asymmetric
Polygons Using Linearly Converging Die Profiles
J.S. Ajiboye and S.T. Oyinbo 119

Method for Producing Twist Drills by Extrusion Using a Three-Slide Forging Press
T. Bulzak, J. Tomczak and Z. Pater 129

Metal Forming 2014Metal Forming 2014Metal Forming 2014Metal Forming 2014
ISBN(softcover): 978-3-03835-193-1     ISBN(eBook): 978-3-03826-576-4



Numerical Simulation of the Crystallographic Texture Evolution during Hot Extrusion of
Oxides Dispersed Strengthened Steels
D. Sornin, A. Karch, F. Barcelo and R.E. Logé 136

Effect of ECAE on Structure and Strength of Porous A6061 Alloy with Aligned
Unidirectional Pores
K. Suganuma, T. Hayashida, T. Yuasa and S. Suzuki 148

The Effects of Non-Metallic Inclusion on Ductile Damage of High Carbon Steel Wire in
Multi-Pass Dry Drawing Process
S.I. Ji, K.H. Lee, Y.S. Yang, C.Y. Lee, C.M. Bae and B.M. Kim 155

Chapter 3. Forging

An Experimental and Numerical Investigation into Forming Force Reduction in Precision
Gear Forging
N.J. Politis, D.J. Politis, C.M. Davies, J.G. Lin and T.A. Dean 165

Effect of Hot Forging and Different Cooling Rates on the Microstructure, Mechanical
Properties of Carbon Steel Containing 0.8 and 1.2Al
A.I.Z. Farahat and M.K. Elfawkhry 174

Estimation of Strain-Hardness Correlation in Cold-Forged Austenitic Stainless Steel
P. Skubisz, M. Rumiński and Ł. Lisiecki 179

Forging of Parts Having Strength Distribution Using Tailor Friction-Welded Billets
Composed of Steel Bars Having Different Quenchabilities
T. Maeno, K. Mori, Y. Yanagiya and S. Nishino 186

Friction in Hot Forging of Chrome Steel Covered with Oxide Scale Film Generated at
Steam Atmosphere
R. Matsumoto, S. Harada and H. Utsunomiya 194

Hot Spline Forming of Ultra-High Strength Steel Gear Drum Using Resistance Heating
K. Mori, T. Maeno and S. Nakamoto 201

Modelization and Validation of Ti-6Al-4V Alloy Material Constitutive Law for Isothermal
Forging Process
C. Zhang, X.G. Yang, J.H. Zhou and A.J. Huang 207

New Method for Forming Brackets with a Triangular Rib
A. Dziubińska and A. Gontarz 217

Optimization of Hot Press Forging Parameters in Direct Recycling of Aluminium Chip (AA
6061)
M.A. Lajis, S.S. Khamis and N.K. Yusuf 223

Sensitivity Analysis of Process Parameters for Developing an Improved Open Die Forging
Process
Y.F. Cheng, X.G. Yang, Q. Lu, C.V.S. Lim and A.J. Huang 231

Chapter 4. Formability

A Novel Experimental Design to Obtain Forming Limit Diagram of Aluminium Alloys for
Solution Heat Treatment, Forming and In-Die Quenching Process
Z.T. Shao, Q. Bai and J.G. Lin 241

Characterization of UFG Microalloyed Steel Produced by Combined SPD Treatment
J. Majta, K. Muszka, M. Kwiecień, M. Stefanska-Kadziela and P. Lisiecka-Graca 249

Effects of Anisotropic Yield Functions on Prediction of Forming Limit Diagram for AHS
Steel
S. Panich and V. Uthaisangsuk 257

Evaluation and Validation of Methods to Determine Limit Strain States with Focus on
Modeling Ductile Fracture
A. Sabathil, I. Heinle, A. Lipp, J. Meinhardt and M. Merklein 265

Experimental Investigation of Ti-6Al-4V with a Biaxial Tensile Test Setup at Elevated
Temperature
M. Merklein, S. Suttner and A. Schaub 273

Formability Improvement Technique for Heated Sheet Metal Forming by Partial Cooling
E. Ota, Y. Yogo, T. Iwata, N. Iwata, K. Ishida and K. Takeda 279



Formability of Magnesium Alloys AZ80 and ZE10
T. Pasang, V. Satanin, M. Ramezani, M. Waseem, T. Neitzert and O. Kamiya 284

Fundamental Investigation for Tensile Test Using Conical Cupping Die
T. Ota and T. Iizuka 292

Investigation of a Bulge Test at High Temperatures and High Strain Rates Using a Finite-
Element Simulation Study
A. Braun, M. Bambach and G. Hirt 300

Investigation of the Shape of a Cruciform Biaxial Tensile Specimen Intended for a
Combination of Plane Strain Tensile States
H. Usui and T. Iizuka 308

Mechanical Response of Microalloyed Steel Subjected to Nonlinear Deformation
P. Lisiecka-Graca, K. Muszka, J. Majta, M. Stefanska-Kadziela, D. Dziedzic and M. Kwiecień 314

Study of Formability of Steel Thick Plates for Offshore Structures
K.S. Park, S.H. Kim and D.K. Kim 322

Study on Hot-Working Behavior of High Carbon Steel / Low Carbon Steel Composite
Material Using Processing Map
X.J. Gao, Z.Y. Jiang, D.B. Wei, S.H. Jiao and D.F. Chen 330

Theoretical and Experimental Investigation on Forming Limit for TNW700 Titanium Alloy
B.S. Liu, W. Wu and X.Q. Han 340

Effects of Nonconstant Strain Rate on Forming Limit and Efficiency in High Pressure
Pneumatic Forming of Ti-Alloy Components
G. Liu, J.L. Wang, Z.J. Tang and Y. Wu 347

Forming Limit Analyses of 590 MPa High Strength Steel Sheet Using Differential Work
Hardening Model
T. Hakoyama and T. Kuwabara 353

Formability Enhancement of Al-Mg Sheet by Using Hydro-Mechanical Forming
Y.N. Kwon, S.W. Kim and Y.S. Lee 359

Chapter 5. Incremental Forming

Analysis into Differences between the Buckling in Single-Point and Two-Point Incremental
Sheet Forming of Components for Self-Supporting Sheet Metal Structures
D. Bailly, M. Bambach, G. Hirt, T. Pofahl, R. Herkrath and M. Trautz 367

Comparative Study for Springback Prediction on Single Point Incremental Forming
Process
V. Oleksik, A. Pascu, I. Bondrea, E. Avrigean and L. Rosca 375

Development of Tool Path Correction Algorithm in Incremental Sheet Forming
A. Fiorentino, G.C. Feriti, E. Ceretti, C. Giardini, C.M.G. Bort and P. Bosetti 382

Effect of Difference of Tool Rotation Direction on Forming Limit in Friction Stir
Incremental Forming
M. Otsu, Y. Katayama and T. Muranaka 390

Experimental Study on the Incremental Forming of Coated Aluminum Alloy Sheets
A. Astarita, L. Carrino, M. Durante, A. Formisano, A. Langella, F.M.C. Minutolo, V. Paradiso
and A. Squillace 398

Impact of High Speed Incremental Forming on Material Properties of AA6082 Sheets
G. Ambrogio, S. Bruschi, F. Gagliardi, A. Ghiotti and L. Filice 406

Innovative Machine Design for Incremental Profile Forming
G. Grzancic, C. Becker, M. Hermes and A.E. Tekkaya 413

Single Point Incremental Sheet Forming of Polymer on Computer Numerically Controlled
(CNC) Milling Machine Tool
D. Rajenthirakumar and R. Sridhar 420

Strain Analysis of Parts Produced by Multi-Pass Conventional Metal Spinning
P. Šugár, J. Šugárová and J. Petrovič 427

High-Speed Single Point Incremental Forming of an Automotive Aluminium Alloy
H. Vanhove, A. Mohammadi, Y.S. Guo and J.R. Duflou 433



Chapter 6. Joining and Bonding

A Cohesive Zone Model for Simulation of the Bonding and Debonding in Metallic
Composite Structures - Experimental Validations
R. Kebriaei, A. Mikloweit, I.N. Vladimirov, M. Bambach, S. Reese and G. Hirt 443

Adhesion Strength Study of Silicone Rubber Compounds to Nylon 66
H.B. Ou, M. Sahli, T. Barrière and J.C. Gelin 453

Bending and Stamping Processes of FSWed Thin Sheets in AA1050 Alloy
M. Simoncini, L. Panaccio and A. Forcellese 459

Effect of Inter-Metallic Phases on the Bonding Strength and Forming Properties of Al/Mg
Sandwiched Composite
H. Saleh, S. Reichelt, M. Schmidtchen, F. Schwarz, R. Kawalla and L. Krüger 467

Effect of Tool Shape on Hole Clinching for CFRP with Steel and Aluminum Alloy Sheet
S.H. Lee, C.J. Lee, B.H. Kim, M.S. Ahn, B.M. Kim and D.C. Ko 476

Effective Linear Friction Welding Machine Redesign through Process Analysis
G. Buffa, M. Cammalleri, D. Campanella, L. Fratini and A. Vairis 484

Experimental Investigation of Interfacial Compounds Evolution in Ultra-Thin Roll Bonded
Cu/Al/Cu Strip
H.W. Song, Y. Yu, Y. Xu, Y. Chen and S.H. Zhang 492

Friction Stir Welding between Dissimilar Metalswith Circular Weld Line
M. Fukumoto, H. Mizushima and T. Yasui 501

High Temperature Deformation and Diffusion Brazing of INCONEL 718 Sheet
Y.N. Kwon, S.S. Hong and H.G. Kim 508

Influence of Eccentric Arrangement of the Die for the Temperature Distribution in the
Sample during the Pressure-Assisted Induction Sintering (PAIS)
D. Siemiaszko and M. Szykut 514

Numerical Analysis of Welding Phenomena in High-Frequency Electric Resistance Welding
T. Okabe, S. Toyoda, S. Goto, Y. Kato, K. Yasuda and K. Nakata 525

Numerical Investigation on Dissimilar Friction Stir Welding of Aluminum and Magnesium
Sheets
G. Buffa 532

Robotic Friction Stir Welding of AA5754 Aluminum Alloy Sheets at Different Initial
Temper States
M. Callegari, A. Forcellese, M. Palpacelli and M. Simoncini 540

Roll Hemming Based Innovative Assembly System for Automotive Products
A. D'Annibale, A. di Ilio, A. Basilischi and E. di Nardo 548

Simulative Model for the Evaluation of Thermo-Mechanical Effects in Friction Stir Spot
Welding (FSSW) of Aluminum Sheets
G. D’Urso and C. Giardini 557

Chapter 7. Magnesium Forming

Dynamic Recrystallization Behaviour of Twin Roll Cast AZ31 Strips during Hot
Deformation
M. Ullmann, M. Schmidtchen and R. Kawalla 569

Effect of SiC Addition on the Mechanical Properties of Twin-Roll-Cast AZ31 Sheet
K. Neh and R. Kawalla 575

Extrusion Limit Diagram of Mg Alloy by Using Finite Element Method
S.K. Lee, S.Y. Lee, I.K. Lee, M.S. Jeong, Y.J. Jo, D.H. Kim, J.W. Lee and K.H. Lee 581

Flow Curve Modelling of a ZM21 Magnesium Alloy and Finite Element Simulation in Hot
Deformation
C. Bruni, M. El Mehtedi and F. Gabrielli 588

Solution Heat Treatment, Forming and In-Die Quenching of a Commercial Sheet
Magnesium Alloy into a Complex-Shaped Component: Experimentation and FE Simulation
O. El Fakir, S. Das, I. Stone, G. Scamans, Z. Fan, L. Wang, D. Balint, J.P. Dear and J.G. Lin 596



Work-Hardening Behavior upon Reverse Loading in a Rolled AZ31 Magnesium Alloy Sheet
T. Hama and H. Takuda 603

Chapter 8. Numerical Modelling

Comparison of Rigid-Plastic and Elastoplastic Finite Element Predictions of a Tensile Test
of Cylindrical Specimens
J.G. Eom, W.J. Chung and M.S. Joun 611

Development of Dynamic Recrystallization Model Based on Cellular Automata Approach
M. Sitko and Ł. Madej 617

Efficient Numerical Simulation of Steady-State Metal Forming Processes by an Iterative
Surface Calculation
U. Ripert and L. Fourment 625

Finite Element Simulation of Formed Steel Components
S. Akinlabi, F. Pietra and E.T. Akinlabi 632

Multiscale Modelling of Mechanical Properties of Steel Deformed in Semi-Solid State –
Experimental Background
M. Hojny 643

Physical and Numerical Modelling of Wire Drawing Process of Mg Alloys in Heated Dies
Accounting for Recrystallization
A. Milenin, P. Kustra and M. Pietrzyk 651

Prediction of Defects in Multistage Cold Forging by Using Finite Element Method
F. Bassan, P. Ferro and F. Bonollo 659

Prediction of Life of Compound Die Using Artificial Neural Network (ANN)
S. Kashid and S. Kumar 664

Slab Analysis and FEM Simulation on Rotating Compression Forming of Double-Layer
Clad Cylinder under Constant Shear Friction
G.Y. Tzou, S.C. Weng and B.L. Kuo 672

Viscoplastic Damage Constitutive Modelling of High-Speed Railway Axle Steel 25CrMo4
Y.M. Huo, B.Y. Wang, Q. Bai and J.G. Lin 679

FFT-Based Modelling of Transformation Plasticity in Polycrystalline Materials during
Diffusive Phase Transformation
T. Otsuka, R. Brenner and B. Bacroix 687

Chapter 9. Tube and Hydro Forming

Application of the Warm Hydroforming Process to the Manufacturing of Pre-Aged 6xxx
Series Components Using a Numerical/Experimental Approach
G. Palumbo, A. Piccininni, P. Guglielmi, D. Sorgente, L.D. Scintilla and L. Tricarico 701

Axial Crushing in a Novel Technique of Thin-Walled Tube
M. Elyasi, A. Moradpour and S. Montazeri 709

Geometrical Phenomena in Tube Bending with Local Induction Heating
J. Tomczak, Z. Pater, A. Gontarz, E. Hadasik, M. Cieśla, K. Mutwil, W. Rzepka and T. Kawała 717

Micro Rotary Plunge-Swaging of Stainless Pipes
H.S. Lin, C.C. Lee, Y.C. Lin and C.H. Li 725

Production of Special Tubes with a Variety Cross-Sectional Shapes by Bunch Drawing and
Fluid-Mandrel Drawing
K. Yoshida, D. Yokomizo and T. Komatsu 731

Research on Wrinkling Behavior in Tube Hydroforming with Axial Feeding
Z.L. Hu, L.F. Yang and Y.L. He 739

Chapter 10. Optimisation

Application of Regression Trees in Optimization of Metal Forming Process
K. Regulski, D. Szeliga and J. Kusiak 749



Artificial Bee Colony Algorithm Used for Solving some Inverse Problem in Solidification of
the Binary Alloy
E. Hetmaniok 756

Determination of the Heat Flux in the Process of Solidification by Applying the Ant Colony
Optimization Algorithm
E. Hetmaniok and D. Slota 764

Optimization of Pressure Path in Sheet Hydroforming Process Using Artificial Intelligence
and Simulated Annealing
A. Yaghoobi, M. Bakhshi-Jooybari, A. Gorji and H. Baseri 772

Process-Controlled Forming Using an Intelligent Tool on a Servo Press
B. Engel, S. Kersten and P. Kopfer 780

Chapter 11. Other Processes

Analysis of Insulating Object Plastic Injection Forming of Bicycle Dynamo Hub Power
Connector
D.C. Chen, C.H. Jao and C.K. Huang 791

Effect of Secondary Cooling on Microstructure, Texture and Properties of 1.2wt% Si Non-
Oriented Electrical Steel Processed by Twin-Roll Strip Casting
Y.X. Zhang, L.G. Wu, Y.B. Xu, Y. Wang, L.Q. Chen, Y.M. Yu and G.D. Wang 798

Semisolid Casting of Hypereutectic Al-Si-Cu Alloy with Sono-Solidified Slurry
Y. Tsunekawa, S. Suetsugu, M. Okumiya, Y. Furukawa, N. Nishukawa and Y. Genma 804

Temperature Monitoring during Laser Beam Forming of Steel Sheets
S. Akinlabi and E.T. Akinlabi 811

Superplastic Blow Forming of Aerospace Components
H.S. Lee, J.H. Yoon and J.T. Yoo 819

Temperature Measurement in the Rotary Forming Process of a Nickel Superalloys
(INCONEL) Sheet during Induction Heating
M. Kwiatkowski, K. Zaba, M. Nowosielski, D. Pociecha, T. Tokarski and P. Kita 823

Chapter 12. Powder and Advanced Materials

A Novel Forming Process for Powder Metallurgy of Superalloys
Q. Bai, J.G. Lin, G.F. Tian, D.S. Balint and J.W. Zou 833

Development of Ferrite–Bainite Dual Phase (FBDP) High Strength Steel for Automotive
Industries
T. El-Bitar, E. El-Shenawy and M. El-Meligy 840

Microstructural Unit Controlling Cleavage Crack Propagation in High Strength Bainitic
Steels
S.F. Medina, L. Rancel, M. Gómez, J.M. Cabrera and I. Gutiérrez 846

Sintering Kinetics of the Powder during Fields-Activated Micro-Forming and Sintering
(Micro-FAST) of Copper Micro-Gears
K.L. Huang, Y. Yang and Y. Qin 854

Filling of Surface Pores on Aluminum Foam with Aluminum Powder by Selective Laser
Melting
S. Kanatani, R. Matsumoto and H. Utsunomiya 861

Metal Powder Injection Molding Process for Manufacturing Adapter Component
J.W. Jeon, J.H. Yun, M.S. Jeong, Y.G. Kim, H.J. Park, G.M. Bae and J.H. Sung 868

Chapter 13. Rolling

A New Rolling Model for Three-Roll Rolling Mills
C. Overhagen and P.J. Mauk 879

A Study on the Rolling of a Multilayer Plate Composed of Teflon-Cu-SPCC Steel
Y.S. Lee and S.H. Yoon 887

Analysis of the Helical-Wedge Rolling Process for Producing a Long Stepped Shaft
Z. Pater 893



Development of Finite Element Analysis Model for Plug Mill Rolling
T. Katsumura, K. Ishikawa, A. Matsumoto, S. Sasaki, Y. Kato and J. Yanagimoto 899

Effect of Grain Size on Cross Wedge Rolling of Micro Copper Rod
C.C. Chang and Y.S. Hsiao 905

Finite Element Modeling of Shear Strain in Rolling with Velocity Asymmetry in Multi-Roll
Calibers
A. Pesin, M. Chukin, A. Korchunov and D.O. Pustovoytov 912

Hot Rolled Coil Property Heterogeneities due to Coil Cooling: Impact and Prediction
R. Jacolot, D. Huin, A. Marmulev and E. Mathey 919

Influence of Process Parameters on Distribution of Shear Strain through Sheet Thickness in
Asymmetric Rolling
A. Pesin and D.O. Pustovoytov 929

Influence of Roller Shape on Deformation Behavior in Roll Bending of Structural Channels
Y. Murasato, T. Makiyama and T. Teramae 936

Investigation on Dimensional Accuracy in Micro Cross Wedge Rolling of Metals
H.N. Lu, D.B. Wei and Z.Y. Jiang 943

Measurement of Residual Stresses in Work and Backup Rolls for Strip and Plate Mills and
its Effect on the Final Load Situation
M. Hinnemann, P.J. Mauk, V. Goryany, C. Zybill and R. Braun 949

Milling Curves Influence in Ring Rolling Processes
L. Giorleo, E. Ceretti and C. Giardini 956

Optimization of Micro Cross Wedge Rolling and Surface Morphology of Micro Stepped
Components
D.B. Wei, H.N. Lu, Z.Y. Jiang and K. Manabe 964

Prediction of Microstructure and Resulting Rolling Forces by Application of a Material
Model in a Hot Ring Rolling Process
G. Schwich, T. Henke, J. Seitz and G. Hirt 970

Process of Ontology Construction of Rolling Metal Sheets Industrial Process
K. Regulski, G. Rojek and J. Kusiak 978

Process Planning of Gear Rolling with the Finite Element Method
A. Khodaee and A. Melander 986

Research on the Minimum Rolled Thickness of Strip Steel in Cold Tandem Rolling
S.M. Wu, L.S. Wei and G. Huang 993

Residual Stress Distribution through Thickness in Cold-Rolled Aluminum Sheet
N. Hattori, R. Matsumoto and H. Utsunomiya 1000

Roll Design Method of Single–Stage Profile Ring Rolling Based on Modified UVDET
B.M. Kim and K.H. Lee 1008

Stress Field in Rolls under Load – Measurement and FEM Calculations
C. Zybill, E. Schubrikoff, V. Goryany, M. Hinnemann and J. Buch 1015

Study of the Effect of Cyclic Strain Reversal on the Interactions between SRX and PPT in
the Microalloyed Austenite during Hot Rolling Process
K. Muszka, P. Lisiecka-Graca, T. Simm and E.J. Palmiere 1023

The Influence of Rolling Schedule on the Dynamic Properties of Accumulatively Roll
Bonded Nano-Layered Cu-Nb
E.K. Cerreta, W.Z. Han, N.A. Mara, I.J. Beyerlein, J.S. Carpenter, S.J. Zheng, C.P. Trujillo, P.O.
Dickerson and A. Misra 1031

Triaxiality Effect on Material Damage Evolution in Hot Rolling
E. Kardoulaki, J.G. Lin, D.S. Balint and D. Farrugia 1041

Chapter 14. Shearing

Direct Punching in Inclined Ultra-High Strength Steel Sheets
Y. Abe, K.I. Mori, S. Nakanoshita and P. Kadarno 1051

Dry Shearing of Micro-Alloyed Steels
F. Steinbach, A. Güner and A.E. Tekkaya 1058

Fabrication of WS2-Dispersed Al Composite Material by Compression Shearing Method at
Room Temperature
N. Nakayama, S. Sakagami, M. Horita, H. Miki, A. Takahashi and K. Hashimoto 1066



Improvement in Punching Properties of High Tensile Strength Steel Sheet by Heat-
Treatments for Reduction of Center Segregation
K. Sakumoto, K. Yamazaki, T. Kobayashi and S. Suzuki 1075

Influence of the Punch Penetration Depth in Half Punching on the Cut Edge after Shaving
S. Masahiro, K. Yusuke and K. Takayuki 1081

Investigation on Flatness of Shim Rings in Blanking
K. Hirota and H. Hisaoka 1087

Chapter 15. Sheet Metal Forming

A New Approach for Quantitative Evaluation of Bending Components
B. Engel, C. Kuhnhen, C. Mathes, C. Heftrich, P. Frohn and S. Groth 1095

A Study on the Hinge Bracket Forming by Thickening of a Sheet
H.K. Lee, J.H. Kim and J.B. Kim 1103

A Validated Analytical Solution for the Two-Dimensional Bending of Aluminium Plates
under Creep-Ageing Conditions
A.C. Lam and J.G. Lin 1107

Adjustment of Blank Holding Force Distribution Utilizing a Multi-Point Die Support
System
T. Ohashi and W. Tong 1117

Concept Validation for Selective Heating and Press Hardening of Automotive Safety
Components with Tailored Properties
N. Li, J.G. Lin, T.A. Dean, D. Dry and D.S. Balint 1124

Effect of Initial Thickness to Cut End Deformation of Hat Shape Channel Steel by Roll
Forming
S.N. binti Mohd Saffe, N. Takuo and O. Hiroshi 1132

Evaluation of Anisotropy by Two Different Tests for TRIP800 Steel
F. Ozturk, S. Toros, S. Kilic and I. Kacar 1139

Instability Prediction during Stretch Bending of AHSS Sheet Metal
B. Hou, S. Perdahcioglu and A.H. van den Boogaard 1145

Investigations on the Effect of Ultrasonic Vibration in Cylindrical Cup Drawing Processes
S.W. Kim and Y.S. Lee 1152

Novel Wear Testing Apparatus to Investigate the Reciprocating Sliding Wear in Sheet
Metal Forming at Elevated Temperatures
A. Ghiotti, S. Bruschi, F. Sgarabotto and F. Medea 1158

Theoretical and Experimental Research on a Method for Producing a Triangular Rosette-
Shaped Flange
A. Gontarz, Z. Pater, J. Tomczak and G. Winiarski 1166

Analysis of the Potential of Incremental Stress Superposition on Air Bending
A. Weinrich, C. Becker, F. Maevus, S. Chatti and A.E. Tekkaya 1173

Investigation of Scar Formation in Fine Blanking Processes and their Prediction in 3D ALE
Simulations
T. Wesner and P. Hora 1181

Chapter 16. Titanium Forming

Effect of Process Parameters on Laser Beam Formed Titanium Alloy Sheet
S. Akinlabi and E.T. Akinlabi 1193

Experimental Investigation and Phenomenological Modeling of the Quasi-Static Mechanical
Behavior of TA6V Titanium Alloy
G. Gilles, A.M. Habraken and L. Duchêne 1200

Experimental Research on Circular Milling of Bi-Layer Composite Materials Consisting of
CFRP Laminates and Titanium Alloys
H. Yagishita 1207

Numerical Analysis of Rolling Extrusion Process of a Toothed Shaft from Titanium Alloy
Ti6Al4V
J. Bartnicki, J. Tomczak and Z. Pater 1215



On the Damage Criteria and their Critical Values for Flowforming of ELI Grade Ti64
D. Depriester and E. Massoni 1221

Orbital Forging of a Ti6Al4V Alloy Jaw Coupling Sleeve
G. Samołyk 1228


	Table of Contents

