Innovative Research in Hot Stamping Technology
ISBN(softcover): 978-3-03835-363-8  ISBN(eBook): 978-3-03826-748-5

Table of Contents

Preface, Organization and Committee

Chapter 1: Material Technologies and Testing

Simulation Study on the Austenisation and Cooling Behaviors of the Medium-Mn Steel
S.L. Chen, Y.Z. Bao, H. Dong and W.Q. Cao

Development of Niobium Alloyed Press Hardening Steel with Improved Properties for
Crash Performance
B. Jian, L. Wang, H. Mohrbacher, H.Z. Lu and W.J. Wang

The Development and Application Research of Light Weight Heat Treated C-Grade Bullet
Proof Steel
M.T. Ma, G. Chen, Y.H. Ma, Z.G. Liand Y. Feng

The Effect of Heating Process on Strength and the Original Austenite Grain Size of Hot
Forming Parts
K.H. Hu, X.D. Liu, G.W. Feng and R.D. Han

Solutions for Hydrogen-Induced Delayed Fracture in Hot Stamping
H.Z. Lu, S.Q. Zhang, B. Jian, H. Mohrbacher and A.M. Guo

Martensitic Stainless Steel as Alternative for Hot Stamping Steel with High Product of
Strength and Ductility
L.J. Wang and C.M. Liu

Microstructure Development and Mechanical Properties of a Hot Stamped Low-Carbon
Advanced High Strength Steel Treated by a Novel Dynamic Carbon Partitioning Process
F.B. Zhang, H.W. Song, M. Cheng, X. Li, S.H. Zhang and W.J. Liu

Microstructure Evolution Behavior of 22MnBS5 Pickling Plate during Double Cold
Reduction and Rapid Heating Process
S.J. Yao, L. Sun, H.H. Zhu and G.D. Wang

Microstructure and Mechanical Properties of 22MnBS5 Steel with Different Heat Treatment
H.W. Liu, H.Y. Zhao and J.B. Yu

A Study on High Speed Tension Property of C-Grade Bullet Proof Steel Plate
M.T. Ma, Y. Zhao, G. Fang and Y. Feng

Microstructure and Mechanical Properties of 22MnBS Hot Stamping Part
P. Zhang, G. Wang, C.C. Pan and X.Q. Ren

Microstructure and Mechanical Properties of 0.15C-1.5Mn-0.3Si Steel Treated by
Quenching and Partitioning Process
C.N. Jing, J.C. Fan, S.B. Xu and Y.S. Zhang

Research on Elements Distribution in Hot Dip Aluminum Silicon Coating of Hot Stamping
Steel
Z.L. Xiong, H.Q. Liu, X.H. Wang, Y. Cui, J. Xue and J.Y. Li

A Study on the Relationship between Hardness and Magnetic Properties of Ultra-High
Strength Steel
Y. Zhang, Z.J. Wang, Y.L. Wang, Z.J. Zhang and Y.S. Zhang

Hot Formed Steel and its Properties Test
Y.B. Li, W.T. Huo and S.W. Xia

Effects of Austenitizing Temperature on Microstructure and Properties of Hot-Formed
Steel
H.L. Cai, P.J. Du, H.L. Yiand D. Wu

The Comparative Study on Dynamic Flow Behaviors of Bullet-Proof Steel Using Various
Constitutive Models
Y. Zhao, M.T. Ma and Q.S. Jin

Effects of Initial Material Conditions on the High Temperature Surface Oxidation of Press-
Hardening Steels
B. Deng and H.L. Yi

21

28

32

37

42

47

55

59

65

69

73

78

82

88

93

100



Thermal and Mechanical Characteristics of a HSLA Steel as Joint Partner for Hot
Stamping Tailor Welded Boron Steel
B.T. Tang, Q.L. Wang, W. Zheng and Z.J. Yuan

Effect of Pre-Heating Temperature on Microstructure and Properties of 22MnBS5 Steel Hot
Stamping

P.Li, Y.S. Liu, T.Z. Gongzi and K.M. Xue

Research on Resistance Spot Welding Process of Hot-Stamped Steel BTR165

Y.Z. Fang

Research on Resistance Spot Welding Property of Hot-Stamping Quenched Steel Sheets
J.P. Zhang, Y. Feng, L.F. Song, G.Y. Wang and Q.S. Jin

Hot Deformation of Al - 4.5 Mass % Mg Alloy Sheet
P.Z. Zhao, T. Sakai and T. Anami

Martensitic Automotive Steel Sheet - Fundamentals and Metallurgical Optimization
Strategies
H. Mohrbacher

Investigation on Properties and Microstructure in Hot Stamping Operation of Rear Axle
Beams
X.C. Jin, Y.S. Xue, Q.N. Ma, M. Zhang and L. Li

Chapter 2: Forming and Stamping Technologies and Investigations

Research and Progress of Hot Stamping in China
M.T. Ma, Y.S. Zhang, L.F. Song and Y.L. Wang

Research Status of Advanced Hot Forming Technology
W.L. Xu, Z.B. Huang and Y.H. Wan

Robustness of the Tailored Hot Stamping Process
B. Rolfe, A. Abdollahpoor, X.J. Chen, M. Pereira and N.M. Xiao

Hot Stamping High Strength Steel Spot Welding Technology and Quality Evaluation of
Welding Joint
S.F. Hao, Z.D. Shan, S.J. Chen and C. Jiang

Investigation of Mechanical Property and Springback Behavior with Hot Stamping RCP
Process
B. He, L. Ying, P. Hu, Y. Yu, X. Zhao and L.W. Zhang

Localized Austenitizing of the Blank to Make Tailored-Properties by Induction Heating
P.X. Liu, H.L. Yi, Y. Xu, Y.L. Wang and Y.S. Zhang

Influences of Austenitization Parameters on Properties of Martensitic Stainless Steel in Hot
Stamping

K. Wang, Z.B. Wang, P.X. Liu and Y.S. Zhang

Non-Uniform Contact and Friction Sensitivity on Formability of Boron Steel in Hot
Stamping Process

Y. Liu, Z.X. Gui, Z.G. Huang, Y.L. Wang and Y.S. Zhang

Valuation Method for Effects of Hot Stamping Parameters on Tailored Properties
Z.J. Wang, Y. Xu, M.L. Zhou, Y.L. Wang and Y.S. Zhang

Development of Hot Stamping Front Pillar Reinforcement
B. Liu, P. Liu and Z.T. Zhu

Blank Shape Sensitivity on Temperature Distribution of Hot Stamping Boron Steel through
Conduction Heating
W K. Liang, L. Wang, Y. Liu, Y.L. Wang and Y.S. Zhang

The Formability and Hot Stamping of Magnesium Alloy Sheets
G.S. Huang, L.F. Wang, F.S. Pan and M.T. Ma

Warm Stamping of the 3rd Generation Sheet Steel for Automobiles
H. Dong, C.Y. Wang, Y. Chen and W.Q. Cao

New Process of Hot Stamping in Combination with Q-P-T Treatment for Higher Strength-
Ductility Auto-Parts
G.Y. Li, M.T. Ma, X.P. Mao and C.X. Zhao

Hot Stamping Technology Applied on Vehicles on EuroCarBody
J. Zhou and M.T. Ma

104

108

112

120

126

130

143

151

169

177

181

186

190

194

198

202

207

211

215

219

223

232



Ultra-High Strength Steel Hot Stamping Technology and Devices
Z.D. Shan, Q.T. Yan, C. Jiang and W.J. Rong

Innovations of Hot-Forming for Cost-Efficient Lightweight Solution in Car Body
X.L. Miao

Chapter 3: Modeling, Simulation and Calculation Methods

Investigation of Hot Stamping Process of 22MnB5 Based on Metallo-Thermo-Mechanical

Theory
Y.G. Liu, Y. Zhang, W. Zhang, J.W. Li, H.B. Wang, H.R. Gu and J.C. Jin

Numerical Analysis on Bullet Penetration Resistance of Heat Treated Lightweight C-Grade

Bulletproof Steel Plates
M.T. Ma, J.W. Zhang and J.P. Zhang

High-Strength Steel Door-Beam Design and Digital Simulation
Z.D. Shan, Q.T. Yan, C. Jiang and W.J. Rong

Hot Stamping Simulation with PAM-STAMP of the B-Pillar of a Well-Known SUV
W. Wang and J.L. Ma

Analysis of the Design and Mechanical Performance about Hot Stamping Power Fitting
Products
M.L. Zhou, L. Wang, Z.J. Wang, Y.L. Wang and Y.S. Zhang

The Parametric Design of Cooling System of Hot Stamping Die
X.D. Xian and Y.L. Wang

Study on Three Dimensional Direct Coupling Simulation of Induction Heating for Hot
Stamping

Y. Li, X. Liang, Z.D. Wang, J.D. Li and T.L. Fu

Thermo-Mechanical Forming Analysis and Mapping of Material Properties in Press
Hardened Components with Tailored Material Properties

G. Bergman, D. Berglund and K. Isaksson

Local Design and Near Net Shape Optimization of Typical Ultra-High Strength Steel B-
Pillar in Hot Stamping
Y. Xu, C. Wang, Y.L. Wang and Y.S. Zhang

The Process Optimization to Prevent the Local Wrinkles of Hot Stamping Parts and the
Design of Tools
S.L. Sun, Z.J. Wang, X.C. Yao, Y.L. Wang and Y.S. Zhang

Spring-Back Control in Automotive Door Inner Panel Stamping
P. Zhang, C.Y. Wang, Z.B. Lu and S.Y. Wang

Optimized Design and Numerical Simulation of B-Pillar Reinforcement Panel by Hot
Stamping Steel
B. Yang, D. Zhang, Z.H. Chang, R. Ge, Z.J. Wang and Y.S. Zhang

Prediction of Microstructure and Mechanical Properties in Hot Stamping
C. Wang, B. Zhu, Y.L. Wang and Y.S. Zhang

Hot Stamping Technology for Door Impact Beam
C.H. Tseng, M.F. Li, K.Y. Su and K.M. Tang

A Force Model for UHSS Hot-Formed Automobile Parts
W.H. Cai, Z.D. Shan, Y.S. Ye and B.L. Zhuang

Simulation of Thermal Distortion in Hot Press Forming with Dissimilar Material TWB
H.H. Bok, J.W. Choi, M.G. Lee, F. Barlat and D.J. Kim

Experimental Platforms and Finite Element Analysis on Hot Stamping Processes
T.H. Hung, H.K. Tsai, F.K. Chen and P.K. Lee

Implementation of Wear Models for Stamping Tools under Press Hardening Conditions
Based on Laboratory Tests
L. Deng, S. Mozgovoy, J. Hardell, B. Prakash and M. Oldenburg

Chapter 4: Equipments and its Application

Localization on Technologies and Equipments of Hot-Stamping
X.J. Yang, W.W. Wang, H.Y. Zhao and X.Q. Ren

237

244

251

257

264

268

272

276

280

290

297

301

305

309

314

318

322

330

334

339

345



Research on the Ultra High Strength Steel Thermoforming Protective Atmosphere Heating
Furnace
Z.J. Wang, J.Q. Hou, W.L. Zhang, B. Hu, X.L. Wu and C.C. Wang

Furnace Technologies in Hot Stamping Concepts and Experience from Production
T. Fuchs and F.J. Ebner

The Application of Toggle Mechanical Press in Hot Forming of High Strength Steel
S. Fan, J.H. Mo and Z.Q. Wang

Hand-Held Blue Light 3D Measurement Technology and its Application in Hot Stamping
G.M. Zhan, Z.W. Li, X.J. Liu and K. Zhong

Application of Magnetic Barkhausen Noise Test System in Hot Stamping
X.Y.Luo, Y. Zhang, Y.L. Wang and Y.S. Zhang

350

354

358

362

367



	Table of Contents

