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Abstract 
 

The excellent combination of high mechanical strength, high elongation and strain 
hardening of Advanced High Strength Steels (AHSS) has allowed their increasing use in the 
automobile industry to reduce vehicle weight and thereby fuel consumption while improving 
crash performance. However, the implementation of such high strength materials has generated 
difficulties related to wear acceleration and premature failure of forming tools. High loading 
during cold forming of AHSS increases to a great extent the tool requirements in terms of 
toughness and hardness properties. The main alternative to overcome these difficulties involves 
an optimized selection tool material through a proper evaluation of the stress state in the tools 
themselves. 

In this work, stress states on tooling during cold forming of AHSS have been evaluated 
by means of finite element simulation. The calculated results allow selecting the most suitable 
tool steel in terms of microstructure and mechanical properties.  

 

Introduction 
 

Recently, the tool steel industry has focused several efforts in the development of high 
performance steel for cold working, in order to enhance the mechanical behavior of forming 
tools. This is particularly important in forming operations of the so-called high strength steels, 
where the elevated pressure applied produces an accelerated wear of the forming tools, which 
can lead to a catastrophic and premature failure [1].  
 

The present scenario is drastically different to that of traditional tool steels, where wear 
was reduced by increasing hardness. However, such strategy cannot be applied to the forming 
operations of high strength steels, because the applied pressures are too high. This implies the 
relationship between hardness and toughness, in tool steels for cold working, must be optimized 
through an accurate microstructural design. This requires knowledge of the stress state acting on 
the tools, which can be obtained by using a finite element code. Computer simulation is widely 
used to define the tools needed and the type of forming operation to be employed. However, 
forming tools are usually considered as rigid solids and simulation focuses on the material being 
formed rather than on the mechanical behavior of the tools. Some behavioral results on forging 
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tools are available [2], but there a lack of information about the mechanical requirements, which 
tools need during high strength steel forming operations. 
Thus, the aim of this work is to obtain the stress state acting on tools used during forming operations of 
ultra high strength steels (AHSS), in order to determine the applicability of different tool steels. 

 
Modeling a Forming Process by Finite Elements Model (FEM) 
 

A FEM analysis was performed to determine the stress distribution in the tools, using the 
implicit formulation of the ABAQUS 6.6-1 commercial software. The study centered on forming 
a prototype sample (Fig. 1). The system was modeled in two dimensions supposing plane strain 
of the studied section. 

The model was constituted of four basic components: sheet, die, blank holder and punch 
(Fig. 2). Commonly the component of interest is the sheet; nevertheless in this case we will 
centre the attention on the tools, which were considered as a deformable solid. The latter 
essentially adds complexity to the resolution of contacts, which increase the convergence 
difficulty and CPU time up considerably. 

For the tools, the mesh was composed of four-node quadrilateral elements with reduced 
integration, and for the sheet, the elements were of complete integration, which prevents 
hourglassing problems during the flexion. A refined mesh was used on contact zones. The model 
was meshed with approximately 12500 elements. 

 

Fig. 1. Prototype sample used for FEM analysis.    
 

Fig. 2.  FEM model of forming process. 
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The contour conditions were applied by controlling the displacement of the tools and the 
contact was assumed to be tangential with a coefficient of friction of 0.15, and in the normal 
direction a hard contact undernode was used to solve surface algorithms (i.e. the slave node can 
not penetrate in master surface).  

 
The sheet materials were modeled in an elastic-plastic multi-linear form, by connecting 

values extracted from experimental traction tests performed on DIN ST-12, and AHSS TRIP 800 
and DOCOL 1200 steels. Figure 3 shows a tension vs. deformation curve the three materials. The 
tools were modeled with a linear elastic regime with a Young modulus of 210 GPa and Poisson 
module of 0,3. 
 

Fig. 3. True stress vs. true strain curve of the sheets modeled.  
 

FEM Results 
 

The simulation results were analyzed at an intermediate stage (Fig. 4b) of the forming 
process. It was determined that the die is the element most subjected to stress. According to the 
results that were extracted from a superficial path in the die as shown in Fig. 5, the von Mises 
equivalent tensions shown in Figs 6 and 7 depict in more detail several critical radii. It is worth 
noting an important stress increase when forming DOCOL 1200. 
 

Tr
ue

St
re

ss

0

200

400

600

800

1000

1200

1400

0 0.05 0.1 0.15 0.2 0.25 0.3

DOCOL 1200 Lab

DOCOL 1200 FEM

TRIP 800 Lab

TRIP 800 FEM

DIN ST-12 FEM

True Strain 

Page 3 of 9

237



Figure 4 different stages of forming operation (a) 20%, (b) 50 %, (c) 100% total time.    
 

Figure 5 Superficial path used for extract the result in the die 
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Fig. 6. Equivalent stresses at 50% into the forming process.   
 

Fig. 7.  A Detail of equivalent stress values on the critical radius indicated by an arrow on Fig.6.  
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The tension field over the most critical radius can be studied in a more detailed manner if 
four circumferential and concentric paths are defined as shown in Fig. 8. The radius of each 
consecutive circumferential path increases by 0.25 mm. The equivalent stress values of the four 
paths at 30%, 60% and 90% of the DOCOL 1200 forming process are shown in Figs. 9-11, 
respectively.    

 

Fig. 8. Circumferential paths on the most critical radius.  
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Fig. 9. Equivalent stress values in critical radius at 30% of DOCOL 1200  forming operation.  
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Fig. 10. Equivalent stress values in critical radius at 60% of DOCOL 1200  forming operation.  
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Fig. 11. Equivalent stress values in critical radius at 90% of DOCOL 1200  forming operation.  

 

Discussion 
 
Deep drawing of AHSS produces high stress values on tools. For TRIP800 steels stress 

values are close to 1000 MPa, meanwhile stress values for DOCOL1200 almost reach 2000 MPa, 
which is in clear contrast with the 250 MPa reached during forming of a conventional steel. 
When forming AHSS the tools tend to fail by wear or fatigue. Figure 12 shows a punch broken 
by fatigue. Fatigue acts mainly during highly demanding mechanical operations such as cutting 
or deep drawing. Thus the mechanical property that should be considered when testing the 
applicability of a tool steel is the fatigue limit. High chromium – high carbon steels, such as the 
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AISI D2 tool steel, are typically applied for cold forming due to their high wear resistance. 
However, their fatigue limit, which ranges between 600 to 900 MPa [3], make them not suitable 
for AHSS forming. Such recommendation has been experimentally assessed by several metal 
manufacturers. Powder metallurgy tool steels, which have a higher fatigue and fracture strength, 
are more suitable for highly demanding mechanical operations.  

 

(a) 

(b) 
Fig. 12. A broken punch due to fatigue during cutting of TRIP800 is shown in (a). And (b) shows fatigue 

striations at the origin of failure. 
 

The stress field in a critic zone is characterized by very high local peak of tension on contact 
surface, the stress level fall down in the bulk material tool, nerveless this decrease comes 
accompanied by a uniform stress field that includes a major zone in the sub-surface, in other 

Page 8 of 9

242



words, in the surface the tension is very high in a local zone while in the bulk the high stress is 
more uniform around more area. This allows raise the hypothesis of the beginning of fatigue 
cracks take place in the subsurface, because a major probability of combine the finding a fault in 
material of the tool plus a high stress level.   

 

Conclusions 
 

In this work the stress state acting on tools during drawing of TRIP800 and DOCOL1200 
steels has been characterized. Results allow an improved tool steel selection, based on their 
fatigue limit. 

 
Acknowledgements 

 
This work has been partially funded by the Spanish CDTI and MICYT, through the 

CENIT program.(Forma0 project). 
 

References 
 

[1] B. Högman, 6th International Tooling Conference, The Use of Tool Steels: Experience and 
Research, Ed Bergström et al, Karsltad University, 2002, p 203-216. 

[2] H. Berns, Computational Mat. Sci. 11 (1998) 166-180  

[3] K. Fukaura, Y. Yokoyama, D. Yokoi, N. Tsujii, K. Ono, Met and Material Trans A, 35 (2004) 
1289-1299 

 

Page 9 of 9

243


	Welcome
	Copyright
	Symposium Categories
	Table of Contents
	Automotive
	Advanced High-Strength and Other Specialty Sheet Steel Products for the Automotive Industry
	Processing and Properties of TRIP Steels
	Microstructural Evolution During Continuous Galvanizing and Final Mechanical Properties of High Al-Low Si TRIP Steels
	Applications of Niobium to Automotive Ultra High-Strength TRIP-Aided Steels with Bainitic Ferrite and/or Martensite Matrix
	Dynamic Behavior of TRIP and DP Steels in Tension at Different Temperatures

	Processing and Properties of Advanced High Strength Specialty Steels I
	Functional Improvement of Automotive High Strength Steel Grades by Niobium Microalloying
	Effect of Overaging on the Properties of Dual Phase Steel during Continuous Annealing
	Microstructural Evolution in a Complex-Phase Steel
	Dilatometric Study of the Quench and Partitioning (Q&P) Process
	Effect of Aluminum Content on the Mechanical Properties of Dual Stabilized Ti-Nb Interstitial Free High Strength Steel (IF-HSS)

	Processing and Properties of Other Advanced High Strength and Specialty Steels II
	Critical Review of Hot Stamping Technology for Automotive Steels
	High Strength Air-Hardening Steels for Automotive Applications
	Characterization of Nano-Sized Precipitates in Microalloyed Steels

	Manufacturing with Advanced High Strength Steels I: Fracture in Bending and Edge-Stretching
	Metallurgical Aspects Regarding the Stretching Edge of Advance High Strength Steel
	The Susceptiblity to Shear Fracture in Bending of Advanced High Strength Sheet Steels
	Influence of the Edge Conditons on the Hole Expansion Property of Dual-Phase and Complex-Phase Steels
	Influence of the Shear Cutting Process on Damage in Laboratory Dual Phase Steels Developed for automotive Application
	Some Aspects of Thermo-Mechanical Properties of High Mn TWIP Steels Investigated by In-Situ Infrared Thermography

	Manufacturing with Advanced High Strength Steels II: Simulation, Springback, Joining, Tool Materials
	Modeling and Characterization of High Frequency Induction Welds in Advanced High Strength Steels
	Sources of Variability in the Fatigue Strength of Spot Welded Specimens
	Multibody Joining: A New Method for Spot Joining of Sheet Materials
	Tool Steel Selection for Cold Forming of High Strength Steels Based on the Stress Distribution in Tools

	Auto/Steel Partnership 20th Anniversary Symposium
	Formation of Ceramic Layer on Steel Strips by Combined Method of Cladding and PEO


	Automotive and Ground Vehicles: Applications of Materials to Vehicle Designs
	Advanced Materials and Processes
	Development and Use of Polyamide 6 for Automotive Safety Restraint System Components
	Optimization of Engergy Saving Materials and Compressed Insulating Layers in the Automotive Chemical Converters
	Study of Intrusion Bending for Steel Tubes with Thin Wall Thickness

	Armor/Armored Vehicles
	Function-Oriented Design of Inoovative Composite Materials for High Speed Impact


	Automotive and Ground Vehicles: Materials and Processes for Vehicles
	Aluminum: Alloy Development and Microstructure
	Texture Variation in a Heat Treated Heavily Deformed Aluminum Alloy 6061

	Tribology, Surfaces, Lubricants and Coatings I
	Review of Motor Vehicle Ap-lications for Functional Thermal Spray Coatings
	Development of Thin Film Coatings for Dies Used in Aluminum Pressure Die-Casting of Automotive Components

	Cast Iron
	Effects of Refractory Coatings on the Performance of a Chemically Bonded Sand System at Elevated Temperatures


	Automotive Light Metal Castings: Technology and Applications
	Melt Treatment, Control and Casting Process Development
	Effect of Applied Isostatic Pressure during Solidification on Static Mechanical Properties of Lost Foam Aluminum Castings
	Studies on the Surface Oxidation of Molten Aluminium - Silicon Alloys Using Laser as a Probe
	Visualization of the Muliphase Flow in the Lost Foam Casting Process by Neutron Radiography and Image Processing

	Integrated Computational Materials Engineering, Computational Materials Design and Applications
	Establishment of Nucleation Model and Microstructure Simulation of Al-Si Alloy for Low Pressure Die Casting

	Casting Process Development, Simulation and Modeling
	Simulation of Microporosity in Aluminum Castings by Coupling Hydrogen Diffusion with Interdendritic Feeding
	Mold Filling Simulations for the Semi Solid Metal Manufacturing Process

	Casting Process Development, Simulation, Modeling and Optimization
	Study of Microstructure and Mechanical Properties of Continuously Cast AA6111 Strips Following Horizontal Single Belt Casting (HSBC), Rolling and Heat Treatment
	The Role of High Pressure Die Casting in the Expanded Use of Aluminum and Magnesium for Automotive Applications

	Alloy Development, Microstructure Evolution and Phase Transformation
	Microstructural Examination of Directionally Solidified Mg Alloys Confirming Mg-Rich Phase Equilibria of Mg-Al-Ca
	Characterization of Combinatorially Prepared Mixed-Phase Magnesium-Aluminum Thin Film Alloys

	Casting Process Development, Material Properties and Performance
	The Effect of Hydrogen Level, Sr Additions, and Grain Refinement on the Spatial Distribution of Porosity in 319-Type Alloy Castings
	Regarding Influences of Production Processes on Material Parameters in Fatigue Life Prediciton (Dendrite Arm Spacing, Boundary Layer Model)

	Microstructure Evolution, Phase Transformation and Light Metal Composites
	Refinement of Eutectic Grains/Cells in Near-Eutectic Al-Si Alloys
	Influence of In Situ TIB2 Particles on the Microstructural, Mechanical, and Abrasive Wear Behavior of A356 Alloy
	Development and Testing of Chilled Aluminum Alloy-Corundum Particulate Composite for Automotive Applications


	High-Density Hydrogen Storage for Automotive Applications: Materials and Methods
	Tanks, Analysis, & Systems Engineering
	Effects of Metal Hydride Properties on the Performance of Hydrogen Storage Systems


	Zinc Coated Steel Sheets
	Zinc Coated Sheet Steels Session 1
	Changes in the Mechanical Properties of Galvanized TRIP Steels
	Processing of TRIP Steels in Continuous Galvanizing Lines: Surface and Subsurface Oxidation Study
	Effect of Continuous Galvanizing Heat Treatments on the Microstructure and Mechanical Properties of Al-Si TRIP Steels
	Properties of Galvanized and Galvannealed High Strength Hot Rolled Steel
	Characterizing Reactive Wetting Kinetics of High-Mn Dual-Phase Steels in Hot-Dip Galvanizing Baths

	Zinc Coated Sheet Steels 2
	ALEUTEC, a New Zinc Coating for Steel
	Mechanism and Growth of Dross on the Submerged Pot Hardware in Galvalume (GL) Bath
	XRF as a Method for Measuring Coat Weight Thickness of Various Conversion Coatings on Steel or Aluminum


	Author Index
	Keyword Index

	Electronic and Magnetic Properties
	Ferroelectrics and Multiferroics
	Magnetoelectric Composites
	Fabrication of Thick Hard Magnetic Coatings by thermal Spray Technologies

	Multiferroics, Nanoscale Structures and Properties
	Dielectric Studies on Ferroelectromagnetic SrBi5-xLaxFeTi4O18

	Domain Switching, Phase Transition, and Thin Film Phenomenon
	Integrated Technology of Decoupling BST Thin Film Capacitors

	Ferroelectric Materials, Characterization, and Properties
	Structural and Electrical Properties of 0.38Bi(GaxSc1-x)O3 - 0.62PBTiO3 Piezoelectric Ceramics
	Lead-Free Sodium Potassium Niobate Piezoelectric Ceramics and Middle Frequency Resonator

	Poster
	Dielectric Properties of Sr2+ and Sn4+ Co-substitued BaTiO3-Based Solid Solution Ceramics
	Pb(Zr0.52Ti0.48)O3 Films Grown on Nickel Substrate by Pulsed Laser Deposition


	General Topics in Electroceramics
	Electroceramic Materials Processing and Characterization
	Non-Lead Based Ceramic Film Processing by Laser Transfer for Improved Integration and System-in-Package
	Effect of Ca Substitution on the Microwave Properties and Lattice Vibration of Ba(Mg1/3Ta2/3)O3 Ceramics

	Sensor Materials and Performance
	Metal-Oxide Nanoparticle Gas Sensor Arrays

	Sosman Symposium - Electroceramics II
	Characterization of CeO2/Al2O3 Nano Composites for SOFC Applications


	International Symposium on Dielectric Materials: Design, Preparation and Applications
	Composition Processing, Micro-/Nanostructure, and Property Relationships
	Controlled Designing of Fine Particles at Molecular and Nano Levels

	Ferroelectric Relaxors, Single Crystals, and Novel Compositions
	Novel Class of Capacitor Materials
	Growth, Characterization and Transport Properties of PbxZn1-xS Mixed Crystals

	Mechanism, Modeling and Designing Issues for Piezoelectric Materials
	Effect of Acceptor (Mg) Concentration on the Electrical Resistance at Room and High (200°C) Temperatures of Acceptor (Mg)-Doped BaTiO3 Ceramics
	Temperature- and Stress-Dependent Scaling of Ferroelectric Hysteresis in Soft and Hard PZT Bulk Ceramics
	Interfacial Polarization in Liquid Phase Sintered Ceramic/Glass Composites

	Ferroic Materials Synthesis and Properties: A Joint Session with Electronics Division's General Session
	Optimization of Dry Powder Deposition Parameters for the Production of Dielectric and Magneto-Dielectric Composites
	Dielectric Characterization of M and W-Type Barium Hexaferrite Prepared by Multiple Sintering Techniques
	Fabrication of Photonic Assemblies for High-Gain Antennas
	Thermoelectric Power, Dielectric and Magnetic Properties of Sr-La M-Type Hexagonal Ferrites

	Synthesis and Properties of Thin Films, Thick Films, Laminated, and Multilayer Materials and Devices
	BaTiO3 Thin Films on Metallic Substrates: Fabrication, Microstructure and Property

	Dielectric and Piezoelectric Materials and Composites: Applications and Processing
	Microstructure and Dielectric Properties of Barium Strontium Titanate Derived by Sol-Gel

	Poster
	A Two-Stage Solid-State Reaction to Lead Nickel Niobate Powders
	Synthesis and Characterization of Magneto-Dielectric Composites for Radio Frequency Applications
	Effect of Nb-Doping on Electrical Properties of Pb(Zr0.52Ti0.48)O3 Ceramics


	Perovskite Material Engineering
	Nano-scale Engineering B: Thin Films and Dielectric Response
	A-Site Substitution Controlled Dielectric Dispersion in Lead Free Sodium Bismuth Titanate


	Spintronic Materials and Devices
	Spintronic Materials II
	Room Temperature Ferromagnetic Dilute Magnetic Semiconductor Zn-0.95Co0.05O


	Structure-Property Relationships of Multifunctional Oxide Thin Films and Interfaces
	Charaterization and Application of Metal-oxides
	Interface Engineering in the High-K Dielectrics Gate Stacks

	Oxide Film Synthesis and Integration
	Strain-Enhanced Dielectric and Ferroelectric Properties of Pb(Zr0.8Ti0.2)O3/Pb(Zr0.2Ti0.8)O3 Multilayer Thin Films Without Buffer Layers

	Poster
	Porous Titania Films Prepared in Aqueous Solution
	Magnetic Energy Distribution in Polycrystalline Sputtered CoCr Magnetic Thin Films


	Author Index
	Keyword Index

	Energy
	Degradation of Materials for Application in Nuclear Power and Waste Management Systems
	Degradation of Materials for Application in Nuclear Waste Management Systems I
	Repassivation of Alloy 22 Crevice Corrosion at 90°C

	Degradation of Materials for Application in Nuclear Waste Management Systems II
	A Study of Corrosion and Stress Corrosion Cracking of Carbon Steel Nuclear Waste Stroage Tanks
	Electrochemical Formation of Passive Film on Carbon Steel and Its Interaction with Hydrogen Peroxide

	Degradation of Materials for Application in Nuclear Power Systems
	Modelling of the Oxide Film Growth and Layer Restructuring on Stainless Steels in LWRs
	Behaviour of NiCr Coatings under Different Environments

	Poster
	A Passive Film Formed on Alloy 600 as a Steam Generator Tubing Material


	Encapsulation and Immobilization of Hazardous and Nuclear Wastes Using Ceramics, Glass and Other Materials
	Use of Analytical Techniques in Nuclear Waste Disposal I
	Key Elements of Characterizing Savannah River Site (SRS) High Level Waste (HLW) Sludge Insolubles through Sampling and Analysis
	Physical and Chemical Measurements Nedded to Support Dispositon of Savannah River Site Radioactife High Level Wast Sludge

	Use of Analytical Techniques in Nuclear Waste Disposal 2
	Development of a New Zirconoloite-Base Glass-Ceramic for Immobilization of Radioactive Wastes
	Accelerated Weathering of Fluidized Bed Steam Reformation Material Under Hydraulically Unsaturated Conditions

	Energy: Encapsulation and Immobilization of Hazardous and Nuclear Wastes Using Ceramics, Glass and Other Materials
	Process Changes to DWPF to Increase Throughput and Incorporate Salt Streams

	Poster
	Investigation of LTC SS 316 as Bipolar Plate material for PEMFC Application


	Energy Materials
	Characterization Methods
	A Micro-Indentation Method for Assessment of TBC Bond Coat Systems

	Solar Energy Materials II
	Evaluation of Ionic Liquids as Heat Transfer Materials in Thermal Storage systems

	Energy Materials and Technologies I
	A Study on the Synthesis of LiFePO4: A Potential Cathode Material for Lithium Ion Batteries
	Growth of Hydrous Manganese Oxides Nanowall Arrays and Their Li-Ion Intercalation Property
	New Processes and Characterization of LiCoO2 Chemistries for Li-Ion Batteries
	Laser Doping Fabrication of Energy Conversion Devices
	Effects of Thermal History on the Dielectric Properties of Nanostructured Titania

	Energy Materials and Technologies II
	Kinetics of Supercritical Water Reformation of Ethanol to Hydrogen
	Mineralogical Sequestration of Carbon Dioxide through Aqueous Processing of Steelmaking Slag

	Poster
	Processing, Characterization and Dielectric Properties of Hydrothermal BaTiO3 Films on Stainless Steel
	Fabrication of NbC, ZrC and UC-Based Silicon Carbide Matrix Composites for Nucliear Applications Using Polymer Infiltration and Pyrolysis


	Fuel Cells: Materials, Processing, Manufacturing and Power Management Technologies
	Cell Materials, Performance, Degradation, Manufacturing of High Temperature FCs I
	Thermodynamic Modeling and Testing of the H2/O2/Ni/NiO System

	Cell Materials, Performance, Degradation, Manufacturing of High Temperature FCs II
	The Properties and Performance of Micro-Tubular (Less than 1mm OD) Anode Supported Solid Oxide Fuel Cells

	PEM Fuel Cells, Fuel Processing, and Catalysts
	Effect of Fuel Conditions on Performance of Novel PEMFC Flow Field Design

	Sealing, Contact, Stack Manufacturing, and Balance of Plants of SOFC
	Candidate Alloys for Cost-Effective, High-Efficiency, High-Temperature Compact/Foul Heat-Exchangers
	Development of Candidate Silver Cermet Contact Materials for Cathode Side in Solid Oxide Fuel Cell

	Interconnects of High Temperature Fuel Cells I
	Corrosion of Metallic SOFC Interconnects in Coal Syngas
	The Application of Protective Coatings on Crofer 22 APU
	Electrodeposition of Mn-Co Alloys on Stainless Steels for SOFC Interconnect Application

	Interconnects of HighTemperature Fuel Cells II
	The Formation of Alumina Coating on Ferritic Steels

	Poster
	La0.67Sr 0.33MnO3 Coating on SOFC Interconnect by Plasma-Sputtering
	Glass-Ceramic Seal Stability Study for Solid Oxide Electrolyzer/Fuel Cells
	The Application of a Novel Ni-Cr-Si Coating on Fe-9Cr Steel for SOFC Interconnects


	Author Index
	Keyword Index

	Fundamentals and Characterization
	Characterization & Modeling of the Mechanical Performance of Advanced Alloys: Bridging the Data Gap
	Automotive Materials: Keynote Session I
	Advanced Simulation Techniques - Exceeding Reality?

	Formability of Advanced Automotive Alloys
	Investigation of Temperature and Strain Rate Effects on Material Flow Curve and Microstructure of Aluminum Sheet Metal Alloys
	Micromechanical Modelling of the Formability of Dual-Phase Steels
	Prediction of Springback for a Channel Draw Process Using Different Hardening Models

	Characterization of Automotive Aluminum Alloys
	Microstructures for Large Elongations in Superplastic Aluminum Materials

	Modeling the Mechanical Properties of Advanced Alloys
	Modeling the Influence of Grain-Level Matrix Inhomogeneity on Strain Localization in the Presence of Hard Particles
	Stress Response of Advanced High Strength Steels using Tapered Tensile Speciments and Digital Image Correlation Method

	Characterization of Advanced Alloys-I
	Tensile Response of Titanium at Reasonable High Strain Rates and Temperatures
	A Simple Indentation Measurement Technique for Surface Mechanical Property Evaluation
	A Study of Aging Effects on Hardness and Tensile Properties of 2219 Aluminum Alloy

	Poster
	The Minimum Coefficient of Friction Obtained by MATROLL Software and the Effect of Improper Friction during the Cold Rolling of Steel


	Discovery and Optimization of Materials through Computational Design
	Application of Atomistic Modeling for the Design of Materials I
	Dislocation Absorption in an Asymmetric Tilt Boundary

	Continuum Theoretical and Numerical Analyses to Describe the Properties, Equilibrium, and Kinetics of Materials I
	A New Method for Simulating Strongly Anisotropic Cahn-Hilliard Equations

	Poster
	Wavelet-Based Local Region-of-Interest Reconstruction for Synchrotron Radiation X-ray Microtomography


	Frontiers in Materials Science: Materials for Sports and Medicine
	Implant Performance
	Finite Element Analysis of PMMA Reinforced Osteoporotic Femurs

	Sports, Prosthetics and Biocompatibility
	Formation of Biomimetic Porous Calcium Phosphate Coatings on Surfaces of Polyethylene/Zinc Stearate Blends
	Tensile Deformation Behavior of Epoxy Composites Reinforced With Three Different Woven Fabrics


	Fundamentals of Brittle Fracture
	Environmental Effects
	Bond Breaking and the Fracture Process


	High Temperature Material Systems - Fatigue Mechanisms and Prognosis
	Role of Microstructure and Environment on Fatigue of Ti-Based Alloys and Other Structural Alloys
	Mechanical Properties and Microstructure of AlFeSiV-SiC Particulate Composite
	Thermo-Mechanical Fatigue Analysis of Cast Aluminum Cylinder Heads

	Role of Microstructure and Environment on Fatigue of Turbine Engine Materials II
	Impact of Additional gamma' Strengthening on the Strength and Fatigue Behavior of Oxide Dispersion Strengthened Ni-Base Superalloys


	International Symposium on Defects, Transport and Related Phenomena
	Structure and Properties
	A Quantized Crystal Plasticity Finite Element Model on Stress-Strain Response of Nanocrystalline Metals

	Transport III
	Quantitative Prediction of Void Formation in Growing Magnetite Scal Formed on Iron at 823 K

	Transport and Relaxation
	Anomalous Diffusion in Superionic Solids
	Modification of Crystal Lattice by Impurity Ordering in Gallium Phosphide

	Poster
	Atomic Diffusion Behaviour of BF2+ and Boron Implant p+n Junction with Thermal Budget: A Simulation/Analytical Approach


	Numerical, Mathematical and Physical Modeling Tools for Materials Processes
	Numerical, Mathematical, and Physical Modeling Tools for Materials Processes I
	FEM Analysis of Weld Distortion in HSLA-65 Steel for Naval Applications
	Heat Treatment of High Alloy Stainless Steel Castings
	Numerical Simulation of Kinetics of the Cobalt Gradient Change in WC-Co during Liquid Phase Sintering

	Numerical, Mathematical, and Physical Modeling Tools for Materials Processes II
	Finite Element Simulation of the Joining Process of Glass Feedthroughs for Medical Devices
	A Cellular Automaton Madel for Grain Growth
	Studying Tunnel-Like Defect in Friction Stir Welding Process Using Computational Fluid Dynamics

	Numerical, Mathematical, and Physical Modeling Tools for Materials Processes III
	A Numerical Study of Plasma-Particle Energy Exchange Dynamics in Induction Thermal Plasmas for Glassification

	Numerical, Mathematical, and Physical Modeling Tools for Materials Processes IV
	Contribution to Digital Representation of Materials Subjected to Thermomechanical Processing
	Effect of Nozzle Port Clogging on the Behavior of Liquid Steel, Slag, and Bubble in Slab Mold
	Modeling of Quasicrystal Plastic Deformation of Anisotropic Metals by means of Their Macromechanical Properties

	Poster
	An Energy Model for Friction Stir Welding


	Phase Stability, Diffusion and Their Applications
	Phase Transformations, Amorphization, and Diffusion in Oxides
	Microstructural Simulation of Phase Decomposition in Isothermally Aged Cu-Ni Alloys

	Phase Transformations and Coarsening
	Mechanism and Kinetics of Clustering in Naturally-Aged Al-Mg-Si Alloys
	Effect of Silver on the Precipitation of Aluminum-Magnesium-Silicon Alloy

	Oxidation and Diffusion
	Effect of MnO2 Additions on the Hot Corrosion Behaviour of Some Fe-, Co-, and Ni-Base Superalloys

	Interdiffusion Measurements and Modeling
	Diffusion Analysis of Cu-Sn System

	Poster
	Studies on the Thermal Behavior of FePO4 in Air
	Growth Kinetics of Boride Layers on Iron-Chromium Alloys and their Dry Abrasive Wear Resistance
	Phase Formation and Diffusion in Binary Systems: Real Facts and Misleading Views
	Carbon Diffusion Coefficient in Complexly Alloyed Austenite


	Developments in Web-Based Materials Property Databases, Knowledge Management of Materials Information, and Materials Informatics for Accelerated Materials Discovery
	Cyber Infrastructure and Data Distribution
	Development of Information Platform for Data Exchange between Heterogeneous Material Data Resources


	What We Can Learn from Failure Analysis
	Tools & Techniques
	3D Surface MicroTexture/Wear Measurement and Analysis

	Automotive Systems and Components
	Failure Analysis of Friction Weld (FRW) in Truck Axle Application
	Use of Metallurgical Analysis to Pinpoint a Brake Problem and the Cause of a Bus Fire
	Analysis of Transport Trailer Front End Structures
	Failure Analysis of Automotive Suspension Coil Springs

	Corrosion, Wear and Coatings
	Critical Influence Water Component for Copper Cooling Power Generation


	Author Index
	Keyword Index

	Materials and Systems
	Coatings as an Enabler of System Performance
	Environmental Barrier Coatings/Erosion II
	Corrosion/Erosion Resistance of Ceramic Oxide Coatings Against CF4 + O2 Plasma
	Revolutionary UV-Cured Nanotchnology Thin Film Coatings with Superior Barrier Properties
	Oil-Production Equipment Component Hardening with the Help of the Thermochemical Treatment

	Coatings Via Spray Processes II
	Consolidation of Composite Materials by Kinetic Spray Process
	Structure-Property Relationship in Particle Reinforced metal-Matrix composites Made by Low Pressure Gas Dynamic Spray

	Coatings for Fatigue and Wear Applications
	Thick Nano-Structured CVD Coating HARDIDE as Enabler for Engineering Systems in Extreme Wear and Erosion condtions

	Poster
	Synthiesis and Characterization of Atmospheric Pressure Chemically Vapor Deposited Aluminum


	Commonality of Phenomena in Composite Materials
	Particle Reinforced Composites
	Review of the Mechanical Behavior of Micrometric & Nanometric Particulate Reinforced Metal Matrix Composites
	Mechanically Milled Al Base MMC Reinforced with Ti3Al Intermetallics

	Fiber Reinforced Composites II
	A Study of the Deformability of Layered Solids under Plane Strain Condition

	Coating Characterization
	The Development of Photo-Stimulated Luminescence Spectroscopy for 3D Stress Measurements in the Thermally Grown Oxide Layer of Thermal Barrier Coatings
	Indenter Shape Effects on Interface Adhesion Measurement in Thermal Barrier Coating Systems
	Influence of a Viscoelastic Surface Infiltrate on the Damping Properties of Plasma Sprayed Alumina Coatings Part I: Room Temperature
	Influence of a Viscoelastic Surface Infiltrate on the Damping Properties of Plasma Sprayed Alumina Coatings Part II: Effects of Elevated Temperatures and Static Strain

	Poster
	Microstructure and Mechanical Properties of In-Situ TiC Dispersed Steel Matrix Composite
	Kinetics of Radiation Alterations in Polymer Materials Irradiated by High-Energy Electrons
	Production and Mechanical Properties of an Epoxy Resin/Aluminum Composite


	Copper and Copper Alloys for Emerging Technologies
	Copper Alloy Technology I
	Bend Formability - Characterization and Performance
	Fundamental and Applied Aspects of Newly Developed Cu-Al-Mn-Based Shape Memory Alloys

	Copper Alloy Technology II
	Advances in Coppery Alloy Mold Materials for Plastic Injection and Blow Molding

	Poster
	Surface Characteristics of Silver Coated Copper Composite Powder by Activation-Electroless Plating Method


	Glass and Optical Materials
	Metallic Glasses
	Bulk Metallic Glass Formation in Ni-Rich Ternary Ni-Nb-Zr Alloy System
	Bulk Metallic Glasses and Synthesis by Chill Block Casting
	Quasi-Static and High Strain-Rate Compression Behavior of an Fe-Based Bulk Metallic Glass

	Crystalline and Glass-Ceramic Systems
	Dielectric and Resistivity of THz Materials: CdTe, CdZnTe and Tl3AsSe3 Crystals


	International Symposium on Ceramic Matrix Composites
	Oxide CMCs/Coatings
	Studies on 20% Gadolinia Stabilized Zirconia Thermal Barrier Coatings
	Functional Intermediate Layers for the Improvement of Thermal Barrier Coatings Performance
	The Effect of Parameters on the Incorporation of Nano-Alumina in to Composite Nickel Electrodeposits

	Poster
	In Situ Neutron Diffraction Study on the Effect of Aluminium Fluoride on Phase Transformation of Mullite from Alumina/Clay
	Production and Characterization of Al2O3-Based Composites Reinforced with Different Metals
	Fracture Toughness of Silicon Nitrides with Various Microstructures Determined by Indentation Fracture (IF) Method


	Iron-Based Amorphous Metals: An Important Family of High-Performance, Corrosion-Resistant Materials
	Introduction and Plenary I
	Formation, Properties and Applications of Bulk Glassy Alloys in Fe-(Cr, Mo)-Metalloid System

	Synthesis, Characterization, Phase Stability & Neitronics I
	Assessing the Thermal Stability of Bulk Metallic Glasses for Nuclear Waste Applications

	Corrosion Resistance I
	Iron-Based Metallic Glasses with Exceptional Localized Corrosion Resistance in Chloride-Based Solutions
	The Corrosion Resistance of Fe-Based Amorphous Metals: Fe49.7Cr17.7Mn1.9Mo7.4W1.6B15.2C3.8Si2.4 and other Compositions
	Industrial Salt Fog Testing of a SAM2X5 Coated Stainless Steel Cylinder
	Examination of Galvanic Action between Fe-Based Amorphous Metals and Commercial Alloys

	Mechanical Properties & Damage Tolerance I
	Thermal Exposure Effects on Mechanical Behavior of Iron-Based Metallic Glass
	Quasi-Static and High Strain-Rate Compression Behavior of an Fe-Based Bulk Metallic Glass

	Synthesis, Characterization, Phase Stability & Neutronics II
	Neutron-Absorbing Coatings for Safe Storage of Fissile Materials with Enhanced Shielding & Criticality Safety

	Atomization, Thermal Spray & Applications I
	Applications in the Nuclear Industry for Thermal Spray Amorphous Metal and Ceramic Coatings

	Corrosion Resistance II
	Cyclic and Linear Polarization of Yttrium Containing Iron-Based Amorphous Alloys
	Long-Term Corrosion Testing of Thermal Spray Coatings of Amorphous Metals: Fe49.7Cr17.7Mn1.9Mo7.4W1.6B15.2C3.8Si2.4 and Fe48Mo14Cr15Y2C15B6
	Corrosion Resistance of High-Boron High-Molybdenum Iron-Based Amorphous Metal Fe49.7Cr17.7Mn1.9Mo7.4W1.6B15.2C3.8Si2.4 for Spent Nuclear Fuel Criticality Control Application
	Anodic Behavior of SAM2X5 Material Applied as Amorphous Coatings

	Corrosion Resistance III
	Dissolution Modes and Effect of High Temperature Aging on the Corrosion Resistance of Iron Based Amorphous Alloys
	Methods to Examine Corrosion damage Evolution for Fe-Base Amorphous Alloy

	Introduction and Plenary III
	Iron-Based Amorphous Metals: The High Performance Corrosion Resistant Materials (HPCRM) Program

	Atomization, Thermal Spray & Applications II
	Comparison of Crevice Corrosion of Fe-Based Amorphous Metal and Crsyalline Ni-Cr-Mo Alloy

	Synthesis, Characterization, Phase Stability & Neutronics III
	XRD Technique: A Way to Discriminate Structural Changes in Iron-Based Amorphous Materials

	Mechanical Properties & Damage Tolerance II
	Characterization of Corrosion Resistant Amorphous Metal Coatings Subsequent to Mechanical Deformation

	Poster
	Evaluation of the Wear Characteristics of Continuously Cast Ductile Iron and AISI 1144 Steel With and Without Q & T Heat Treatment


	Next Generation Biomaterials: Advanced Processing, Characterization and Modeling of Materials for Medical Devices
	Biomaterial Surfaces and Imaging
	Application of Rare-Earth Doped Ceramic Nanophosphers for Bioimaging under NIR Excitation

	Processing and Characterization of Metallic Implant Materials
	Fabrication of ASTM F75 Powders for Surgical Implants by the Uniform-Droplet Spray Process

	Physical and Mechanical Properties Characterization of Biomaterials, Part I
	Nanotechnology for Treating Organ Failure


	Thermal Shock Resistant Materials
	Thermal Shock Resistant Materials I
	Probe Method for Local Uniformity within Particulate Filters

	Thermal Shock Resistant Materials II
	Analysis of Thermal Stress in a Honeycomb Structure


	Author Index
	Keyword Index

	Nanotechnology
	Innovative 3D Nanoparticulate Material Processing
	3D Nanoparticulate Material Characterization
	Fabrication of ZnO Films Consisting of Clusters Aggregated by Nanocrystallites and Their Application on Dye-Sensitized Solar Cells
	General and Simple Approach for Visual Detection of Chromium (VI) Ions using Three-Dimensional Nanoscale Structures


	Materials Characterization at the Nanoscale: Instrumentation and Applications
	Particulate Materials
	The Characterization of Particle Size Distribution of Nano-Tungsten Powders and Ultra-Fine Tungsten Powders by Small Angle X-Ray Scattering Method
	Behavior of Ultra Fine Particles in Electric Field

	Thermoanalytical Methods
	On the existence of Nanoclusters in a Thermally-Cycled Gallium Alloy of Complex Composition and their Effects on Phase Transitions

	Mechanical Characterization
	Study of Damage Distribution Over Primary Shear Zone in Metal Cutting Process by Nanoindentation
	Formation of Nano-Grains during Biaxial High Frequency Fully Reversed Loading
	Experimental NanoMechanics: A Look at Edge Dislocations in 4HSiC Crystals


	Mechanics of Nanomaterials and Micro/Nanodevices - Experimental and Modeling
	Mechanics of Nanomaterials and Micro/Nanodevices-III
	Influence of Initial Defect Size and Location on Crack Growth and Fracture Behavior of metal Foils

	Mechanics of Nanomaterials and Micro/Nanodevices-IV
	Novel Issues in Modeling of Carbon Nanomaterials

	Mechanics of Nanomaterials and Micro/Nanodevices-VII
	Mechanical and Impact Properties of Carbon-Nanotube-Reinforced Amorphous Silicon Carbide Composites via Atomistic Simulation Studies


	Nanomaterials for Electronic Applications
	Recent Developments in Nanoelectronics
	Recent Developments in Nanomaterials and Nanotechnology

	Nanoscale Particles and Powders
	Electronic Spectral Densities Characterization of Individual Dots
	Iron Oxide Nanoparticles Supported onto Sepiolite as Novel Humidity Sensors
	Effect of Si Content and Heat Treatment on Microstructure and Magnetic Properties of Mechanically Alloyed Fe-Si Powders

	Nanocomposites, Devices and Applications
	Nano PbTiO3, Composited with Micron Powder and Its Microwave Absorbing Properties
	Application of a Nanoporous Material to Improve the Downhole Temperature Survival Time for Oil & Gas Logging Sensors

	Nanotubes, Nanofibers and Nanowires
	Fabrication of Patterned Metallic Nanowire Array Using Anodic Aluminum Oxide for Interconnection Applications
	Electrospun Cellulose Nitrate Nanofibers for Biosensor Applications

	Poster
	Investigation of Electrodeposited Co-Based Films Used for MEMS Applications


	Nano-Processing - Property Enhancement by Quantum Confinement and Other Effects in Reduced Dimensions
	Property Enhancement in Reduced Dimensions I
	Quantum Dots and QED
	Photoluminescent Intensity Enhancement of ZnS Nanoparticles Prepared by Exploding Wire Technique

	Property Enhancement in Reduced Dimensions II
	NSTT-NanoTech Surface Treatment Technology May Revolutionize the Steel Industry's Hot-Rolling Mill Operations


	Nanostructured Ceramic Materials: Science and Technology
	Biomaterials, Self-assembly, Arrayed, and Nanoporous Material
	Synthesis of Novel, Nanoporous, High Surface-Area, Amorphous MgO Aerogels
	Fabrication and Characterization of Micro/Nanochannels and Micro/Nanofluidics Devices for Single Molecule Trapping and Detection

	Synthesis and Processing of Nanopowders, Nanostructures, and Nanocomposites II
	Nanostructuring Processes during Cold Gas Dynamic Spry of Cu and Ni Based Composites
	Semiconducting Ba1-xSrxTiO3 Synthesized at 1050 °C

	Industrial Development and Applications
	Surface Characterization of SiC Nano-Particles and Their Stability in Aqueous Solutions

	Functional Behavior and Characterization of Nanomaterials
	Synthesis and Characterization of Nanostructured Magnesia-Yttria Based Nanocomposites

	Nanotubes, Nanorods, Nanowires, and Other 1-D Structures
	Fabrication Strategies and Electrical Characterization of Nanodevices Contacted Using Focused Ion Beam Techniques
	Fabrication of Carbon Nanofiber (CNF)/SiAlON Composites by Pulsed Electric-Current Pressure Sintering and Their Mechanical and Electrical Properties

	Simulations of Nanomaterials
	Study by Topological Methods for Estabilishing Dimensional Repartition of Nano-Ceramic Powders (Packing and Porosity in Real Geometric R3 Space)


	Author Index
	Keyword Index

	Processing and Product Manufacturing
	Advances in Cement-Based Materials: Manufacturing, Hydration, Admixture Interaction, Properties/Characterization, Modeling and Degradation/Durability
	Advanced and Novel Methods for Characterization of Cements and Cement Manufacturing
	Stability and Elastic Properties of Tobermorite, a Model of Cement Hydrate at the Nano-Scale

	Hydration and Related Phenomena in Cement-based Systems
	Monitoring of Hydration Processes in Cement Materials by Broadband Time-Domain-Reflectometry Dielectric Spectroscopy
	Hydration Mechanism of Alkali-Activated Fine Slag Geopolymer


	Environmental Issues in the Material Science and Technology Industries
	Green Materials and Processes
	Green Alternative for the Preparation of Transition Metal Molybdates
	Comparative Characterization of Cr3+- and Cr6+ -based Chromate Conversion Coatings on Al Substrates for Test and Measurement Instrumentation

	Environmental Issues
	Robustness of Materials Selection Decisions Using Various Life-Cycle Assessment Methods
	A Novel Mechanical Process for CRT Glass Recycling

	Poster
	Preparation of Ceramic Faience from Tunisian Raw Materials
	Development of On-Line Analysis System for the Monitoring of Multistage Mixer-Settler


	Innovative Processing and Synthesis of Ceramics, Glasses and Composites
	Microwave & Plasma Processing and Electrophoresis
	Microwave Processing of Polymer Derived Ceramics from Actively Seeded Precursor
	Plasma Facility for Basalt Filaments Production

	Coatings and Films
	High-Speed Preparation of Titania Films by Laser Chemical Vapor Deposition
	Influence of Process Parameters on Surface Quality of Ni-Based Composite Coatings Deposited using Low Pressure Gas Dynamic Spray Process

	Reaction Mechanisms and Kinetics of Processes
	Glass Melts as Indicators for Liquid Phase Sintering in Alumina
	Preventing Solids Flow and Segregation Problems during Precision Material Manufacturing Operations

	Sol-gel & Soft Chemistry Processing, Laminated Object Manufacturing, Functionaly Graded Materials
	Optimum Process Parameters and Influencing Factors for Embedding SiC Fibres in Al 6061 O Matrix through Ultrasonic Consolidation

	Spark Plasma Sintering, Reaction Forming and Mechanical Alloying
	Introduction of an Emerging Compaction Technology - Spark Plasma Sintering (SPS) Method and Systems

	Poster
	Effect of Poly-Acrylic-Acid (PAA) Binder System on Characteristics of Dry-Pressed Alumina
	Effect of Pulsed DC Current on Atomic Diffusion of Mo-C Diffusion Couple


	Joining of Advanced and Specialty Materials IX
	Joining of Steels (especially HSLA and AHSS) I
	Mechanical Performance of Resistance Spot Welds in Dissimilar AHSS Combinations
	Effect of Weld Microstructure on the Static and Impact Performance Spot Welded (RSW) Dual Phase Steels

	Joining of Steels (especially HSLA and AHSS) II
	Advanced High Strength Steel (AHSS) Weld Performance Study for Autobody Structural Components
	High Temperature Brazing of Monolithic 430 to Porous 430L Stainless Steel for Hydrogen Separation Applications
	Influence of Laser Welding on the Formability of AHSS Steels
	Effect of Titanium and Carbon on the Microstructure of Fe-Al-Cr Weld Overlays

	Repair and Manufacture of Industrial Gas Turbines and Aero-Engine Components
	Laser Weld Repair of Single Crystal Ni-Base Superalloys
	Repair Welding of Nodular Iron Castings for Heavy Duty Gas Turbines
	Laser Powder Deposition for Making Functional Net-Shape Parts and Repairing Damaged Gas Turbine Componenets

	Welding Metallurgy and Failure Analysis
	Mechanisms of Macrosegregation Formation Near Fusion Boundary in Welds Made with Dissimilar Filler Metals
	Investigation of Metallurgical Features and Local Mechanical Properties in Laser Drilled Waspaloy
	Evidence of Macrosegregation near Fusion Boundary in Welds Made with Dissimilar Filler Metals

	Brazing and Other Joining Methods
	The Use of Electrodeposited Coatings as Interlayers in Transient Liquid Phase Bonding
	Maintaining Work Hardening in Resistance Brazed Aluminum Alloy Periodic Cellular Metals
	Brazing of Porous Aluminum Alloy 6101 to Monolithic Aluminum Alloy 6061 for Composite Sandwich Structures Used in Thermal Management Applications
	Reactive Air Brazing of ZTA to Ni Alloys with Ag-CuO Braze Alloys

	Joining of Ceramics
	Experimental Complex for Investigations of High-Temperature Behaviour of Molten Metals in Contact with Refractory Materials
	Alloy Depletion and Martensite Formation during Glass-to-Metal Joining of Austenitic Stainless Steels

	Solid-State Joining Processes
	Application of Ultrasonic Peening in Manufacturing, Rehabilitation and Repair of Welded Elements and Structures
	Automatic Fault Detection in Friction Stir Welding

	Poster
	Dispersion and Joining of Carbon-Nano-Tubes
	Glass-Metal Joining in Nuclear Environment: The State of the Art
	The Role of Ag Diffusion Control Layer in the Titanium Dissimilar Joining when using an Ag-Cu-Ti Filler
	Microstructural Evolution of Ti Dissimilar Joint Brazed Using a Zr41.2Ti13.8Cu12.5Ni10.0Be22.5 Amorphous Filler


	Lead-Free Solders: Emerging Issues in Manufacturing, Performance and Reliability
	Pb-Free Solder Alloys: Microstructure Evolution
	The Nucleation Kinetics of Sn in Sn-Ag-Cu Solder Joints: Relation to Microstructure

	ACerS Arthur L. Friedberg Memorial Lecture
	Materials Science and Engineering: A Rewarding Career

	Poster
	Interfacial Reaction and Joint Strength of Sn-3.0Ag-0.5Cu/Cu Solder Bumping Made by Two Binary Electroplating
	Interfacial Interaction of Nickel with Liquid Pb-Free Sn-Bi-In-Zn-Sb Soldering Alloys


	Surface Engineering Using Hybrid Plasma Assisted PVD and CVD Technologies
	Nanostructured Coatings
	Nanocrystalline Diamond Coated Cutting Tools
	Combined Magnetron Sputtering and Ion Implantation - a High Energy Ion Assisted Deposition Method for Producing Nano-Structurated Coatings

	Emerging Technologies; CVD and Plasma Surface Treatments
	Investigation of Plasma Enhanced Chemically Vapor Deposited Tantalum on High Strength Steels

	Richard M. Fulrath Award Session
	Novel CO2 Absorbents using Lithium-Containing Oxide


	Author Index
	Keyword Index

	Special Topics
	Industry Track 2007
	Industry Track III
	Strategies for Intellectual Property Protection
	Patent Licenses and the Recent Supreme Court MedImmune Decision
	U.S. Patent Law Update - 2007


	Journal of Undergraduate Materials Research
	Journal of Undergraduate Materials Research
	Characterization of Electrolessly Plated Graphite Foams with Particle Additions


	Author Index
	Keyword Index

	Steel
	4th International Symposium on Railroad Tank Cars
	4th International Symposium on Railroad Tank Cars I
	Tank Car Steels to Improve Performance
	An Inspection Tool for Tank Car Thermal Protection System

	4th International Symposium on Railroad Tank Cars II
	Effects of Niobium, Titanium and Nitrogen on Microstructure and Mechanical Properties of Normalized Tank Car Steel Plates
	The Influence of Sulfur Concentration Below 0.006% Along With Sulfide Shape Control on the Charpy V-Notch Properties of Normalized and Stress Relieved TC128 Grade B Steel Plate
	As-Rolled Plate Product with Improved Yield Strength, Toughness, and Weldability for Pressurized Railroad Tank Cars
	Processing Alternatives for Optimized Strength and Toughness Balance of ASTM A709 HPS 70W Composition


	Future of Alloying in Steel
	Future of Alloying in Steel
	Graphical Expressions of Alloying Effects in Fe and Their Analogical Applications
	The Effect of Aluminum on Isothermal Oxidation Resistance of Austenitic Heat Resistant Steels
	The Reception of Zinc Coverings in Conditions of Self-Propagating High-Temperature Synthesis


	Recent Developments in Steel Processing
	Casting
	Modelling of the Concentric Solidification Technique using DICTRA(TM)
	In-situ Observation of the Delta-Ferrite to Austenite Phase Transition in Fe-C Alloys
	Embrittlement Mechanisms at High Temperatures for a C-Mn Steel with High Residuals Content
	Effect of Mould Taper, Mn/S Ratio and Ems on Quality of Continuously Cast Bloom
	Influence of the Casting Conditions on Slab Quality of Low Carbon Steel

	Processing and Modeling
	Skin-Pass Rolling of Steel Strip Using Liquid Nitrogen
	Deformation Characteristics of Oxide Scale in Hot Rolling by Scale Transfer Method Using Vacuum Hot Rolling Mill
	Validity of Heat Transfer Coefficient Based on Cooling Time, Cooling Rate, and Heat Flux on Jominy End quench Test
	Efficient Cyclic Thermal Processing of Materials
	Application of the Life Cycle Modeling to Forging of Connecting Parts
	Standardized and Computer Controlled Packing Philosophy (DCPP) for Steel

	Thermomechanical Processing
	Heat Transfer during Run-Out Table Cooling - Effect of Jet Configuration
	Influence of the Chemical Composition on Transformation Behavior of Low Carbon Microalloyed Steels under Continuous Cooling
	Effects of Alloying Elements on Microstructure and mechanical Proeprties of Microalloyed Steels Undergoing Cool Deformation
	Thermomechanical Processing Effects on the Elevated Temperature Behavior of Niobium Bearing Fire-Resistant Steel
	Thermomechanical Treatment of Nb-Microalloyed Weather Resistant Steel

	Surface Treatment and Corrosion
	NanoTech Surface Treatment Technology - NSTT- Reveals Remarkable Enhancement of Heat & Corrosion Resistance
	Integrated Machining and Surface Modification of Steel Components
	Developments in Citric Acid Passivation of Stainless Steel
	The Retrieving of Boronizing Coverings on Steel Received in Self-Propagating High-Temperature Synthesis Conditions
	Effect of Thermal Cycling on the Corrosion and Microstructure of Plain Carbon Steels

	Poster
	Microstructure Evolution of a V-N Steel during Seamless Tube Hot Rolling
	Continuous Annealing Technology of Cold Rolling Automotive Sheet
	Measurement of the Mechanical Properties of Austenite-\Martensite Mixtures at the Reaction Temperature


	Steel Product Metallurgy and Applications
	Thermomechanical Processing
	Microstructure and Mechanical Properties of High Strength Linepipe Steels

	Microstructure and Heat Treatment
	The Effect of Heating Rate and Prior Microstructure on Austenitization Kinetics of 5150 Hot-Rolled and Quenched and Tempered Steel
	Effect of Tempering on the Microstructure and Properties of Copper and Boron Bearing Very Low Carbon Steels Treated with DQ/T
	Flash Bainite Nucleated in 80ms by Water Quenching
	Bainitic Transformation in Carburized 4317 M2

	Tool Steels
	An Assessment of Material Properties on Bohler W360 Isobloc for Hot Work Tool Steel
	Choosing Vancron Grades for Cold Work Metal Forming Tools
	Enhancing Plastic Mould Steel Tooling Performance with Nimax
	Investigation of the Influence of Deep Cryogenic Treatment on Residual Stresses in HCHC D2 Steels using X-Ray Diffraction

	Product Metallurgy I
	The Strengthening Behavior in V-N Steels
	Limited - Hardenability Steels and New Heat Treating Technologies
	Development of 780MPa Grade Steel Plates with Excellent Deformability by Microstructural Control through the On-Line Heating Process
	Study of the Grain Size Effect on the Deformation Behavior of Microalloyed Steels
	Cyclic Plasticity of Steel

	Product Metallurgy II
	Microstructure and Properties of Cold-Rolled-and-Annealed Low-Carbon Manganese TRIP Steels
	Mechanical Behavior and Microstructure Characteristics of TRIP Steel Plates under Various heat-Treating Conditions
	Strain Aging Behavior of Bake Hardening Steel for Automotive Application
	Influence of Normalizing Conditions on Electrical Steel Texture Development
	Mechanical Properties of 3% Silicon Steels during Warm Deformation
	Morphology and Crystallography of Copper Sulfide Precipitated during Isothermal Heat Treatment in Iron Alloy
	A Study of the Relationships Between Inclusion Morphology and Reduction Ratio for Bar Products
	Study of Hot Workability of Free-Cutting Steels by the SKIZ Technique

	Stainless Steels
	Dispersion Strengthening of (sigma) Phase in Ferritic and Austenitic Stainless Steels After Hot Rolled
	Microstructural Investigation of Stainless Steel AM350 Pulsed Nd-YAG and Fibre Laser Welds
	Effect of Nitrogen Content and Strain Rate on the Deformation Behavior of High-Nitrogen Austenitic Steel (18Cr-14Mn-4Ni-3Mo-xN) with Various Nitrogen Contents

	Poster
	Sliding Wear Mechanism of the Ultra-Fine Grained (UFG) Dual Phase Steel under Low and High Applied Load Conditons


	Author Index
	Keyword Index


	Help
	Print
	Search
	Exit


 
 
    
   HistoryItem_V1
   AddNumbers
        
     Range: all pages
     Font: Times-Roman 10.0 point
     Origin: bottom centre
     Offset: horizontal 0.00 points, vertical 36.00 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     
     BC
     
     235
     TR
     1
     0
     341
     129
    
     0
     10.0000
            
                
         Both
         9
         1
         AllDoc
              

       CurrentAVDoc
          

     0.0000
     36.0000
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.0g
     Quite Imposing Plus 2
     1
      

        
     0
     9
     8
     9
      

   1
  

 HistoryList_V1
 qi2base



	HEADER1: 


