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Wojciech Misiolek, Jösef Zasadziński, Wojciech Libura and Jan Richert

COATINGS/FINITE ELEMENT ANALYSIS

Plasma Sprayed Ceramic Coatings for Extrusion Dies  . . . . . . . . . . . . . . . . . . . . . . . . . . 239 
Wojciech Misiolek and Ian B. Kelley

Application of Upper Bound Element Technique (UBET) for Aluminum Extrusion  . . . . . 247
Jay Gunasekera, Zheng-jie Jia and James Malas

PUBLISH ONLY

Influence of Die Handling Operations on Performance of Nitrided Aluminum 
Extrusion Dies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .253 

Andrzej Czelusniak, Witold Liliental and George Tymowski
An Industry Update on the Use of Abrasive Flow Machining for Exrusion Die Polishing  . 257 

Ralph Schneider, Herbert Schubert and John Stackhouse

APPLICATIONS AND PRODUCT INNOVATIONS
An Architect’s Perspective on Aluminum  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263 

John Tobin

AUTOMOTIVE

Designing for Tomorrow’s Customer Needs - An Electric Vehicle Charger  . . . . . . . . . . . 267 
Michael Docherty

Bending of Aluminum Extrusions for Automotive Applications: A Commentary on Practical
and Theoretical Aspects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271 

Torgeir Welo
Aluminum Spaceframe Technology Applied to the Development of a Low Investment Electric
Vehicle Prototype  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283 

R. D. Parkinson and Roger Logan

ALLOYS/BRIDGES AND STRUCTURES/EXTRUSION PACKAGING

Extrudability and Mechanical Properties of Some 7XXX-Series Alloys  . . . . . . . . . . . . . . 291 
Kolstein Asboell, Ola Jensrud, Oddvin Reiso and Davur Jacobsen

Aluminum Alloys for Bridges and Bridge Decks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297 
J. G. Kaufman

Back to page 1     

Back to page 1



New Rules for Determining the Strength of Extruded Shapes  . . . . . . . . . . . . . . . . . . . . . 305 
Randy Kissell and Rob Ferry

Automatic Packaging and Handling of Aluminum Extrusions-Extruders Needs and
Customers Requests  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309 

Jürgen Leppin and C. Keller

TPM/INNOVATIVE PRODUCT DEVELOPMENT

Improving Equipment Effectiveness Through Total Productive Manufacturing  . . . . . . . . 315 
Robert Eidson

How to Use Aluminum Price Volatility When Developing a Product  . . . . . . . . . . . . . . . . 321 
Keith Morrison

Aluminum Service Centers - Your Opportunity for Profitable Growth  . . . . . . . . . . . . . . . 325 
John Rudin, Neal Jackson, Robert Wright and Paul Rader

Aluminum Extrusion House in Fort Pierce, Florida  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329 
Forest Myers

FINISHING

The “Zero Discharge” Anodizing Line  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333 
Robin Furneaux and Sherri Finlayson

Mechanical Etching of Aluminum Sections Prior to Anodizing, Painting or Powder Coating  .
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .339 

Walter Dalla Barba
Chrome Free Pretreatment: A Cost Effective Solution to the Elimination of Environmental
and Workplace Concerns Surrounding Chromium  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343 

Charles Ike

Novel Siloxane Coatings to Meet Changing Environmental Regulation and High
Performance Requirements of Quality Aluminum Extrusions  . . . . . . . . . . . . . . . . . . . . . 349 

Rhonda Linz

INNOVATIVE BUSINESS PRACTICES

Service Centers: A Channel to Quality Oriented Customers!  . . . . . . . . . . . . . . . . . . . . . 353 
Ronald Pollack

Today’s Users’ Expectations of Extruders: Quality, Service, Partnership  . . . . . . . . . . . . 357 
Mario Conserva and Enzo Cibaldi

Continuous Quality Improvement Attaining ISO-9002 Certification  . . . . . . . . . . . . . . . . . 361 
James Sharpe

EDI - Why Should I Be Interested?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367 
Larry Westover

WELDING AND BRAZING

Production of Wide Aluminum Profiles by Solid-State Friction Stir Welding  . . . . . . . . . . 373 
Ole Terje Midling and Helge Johhansen

Cost Saving by Aluminum Robotic Welding  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 
Johannes Gönner, Rudolf Haller and N. Raghunathan

New Bending Process for Aluminum Alloy Extruded Shape by Pulse YAG Laser Welding  . .
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .383 

Shigeru Kinoshita and Yoshinari Oki
Controlled Atmosphere Brazing of Aluminum Automotive Heat Exchangers  . . . . . . . . . . 387 

Jeffrey Boswell and Gary Halstead

Back to page 1     

Back to page 1



QUALITY

Visual Quality Attributes of Aluminum Extrusions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395 
Gary Jones and Peter Pollak

PROCESSING/TRAINING METHODS

Computer-Aided Design of Industrial Bending Processes for Aluminum Extrusions  . . . . 399 
Torgeir Welo, Frode Paulsen and Svein Skjervold

Fiber Abrasive Finishing Systems for End-Deburring Extruded Aluminum Profiles  . . . . . 409 
D. Mark Fultz

Aluminum: Different? Yes.  Difficult? No.  When You Know How  . . . . . . . . . . . . . . . . . . . 415 
B. Chatfield and R. Woodward

ADVANCED TECHNOLOGIES

New Extrusions for Building Construction Connections  . . . . . . . . . . . . . . . . . . . . . . . . . . 419 
Randy Kissell and Rob Ferry

Opportunities and Pitfalls to Combine Aluminum Extrusions with High-Pressure Die
Castings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423 

Dieter Brungs
The Concept of Becoming a User/Extruder  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427 

J. G. Stott
Improvement of Surface Hardening for Aluminum Extrusion Products  . . . . . . . . . . . . . . 431 

Masatoshi Enomoto, Kazuhiro Nakata, Sadao Kokubo and Shinya Abe

CONFORM

Development of Conform Technology for the Manufacture of Multi-Port Tube  . . . . . . . . . 435 
J. R. Dawson

Simulation and Analysis of Deformation in Conform Extrusion  . . . . . . . . . . . . . . . . . . . . 441 
Michael Clode, N. Carr and H. Y. Ahmad

MISCELLANEOUS

Profiles of Change in India  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449 
Shriram Chokhani and Roger Fielding

Secondary Aluminum MACT Development  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455 
Robert Strieter

PRODUCT LIABILITY

The Role of Sales in Product Liability Loss Prevention  . . . . . . . . . . . . . . . . . . . . . . . . . . 459 
John Lullo

PUBLISH ONLY

Managing the Human Side of a Press Installation or Modernization Project  . . . . . . . . . . 463 
Mark Casadevall

GLOSSARY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471

Back to page 1

Back to page 1


	MAIN MENU
	Viewing Instructions
	Creativity and Technology
	EXTRUSION PROCESS AND EQUIPMENT
	The Effect of Cooling Rate After Homogenization and Billet Preheating Practice on Extrudability and 
	Metallurgical Speed Limitations During the Extrusion of Al-Mg-Si Alloys
	EQUIPMENT
	A Paradigm Shift in Aluminum Extrusion Processes Due to Long Metal Handling 
	The Ten-Second Dead Cycle 
	How to Operate Extrusion Presses Well

	PROCESS AND PROCESS CONTROL
	Isothermal and Isopressure Extrusion - Results of Process Optimization in Various Extrusion Plants
	Improvement of Aluminum Extrusion Profiles for Architecture
	Theoretical and Practical Considerations for the Applications of “Fuzzy Logic” in the Aluminum Extru
	Surface Defects on 6XXX Alloy Extrusions
	Flow Formulation FE Metal Forming Analysis with Boundary Friction Via Penalty Function
	Isothermal Extrusion of Aluminum Alloys by Employing Force-Ram Speed Feedback 
	A New Measurement and Control System for Isothermal Extrusion 
	The Importance of a Powerful Press Control System to Attain and Improve Quality and Delivery Perform
	Increasing Extrusion Plant Productivity and Quality 
	Integration of the Ageing Cycle into an Automated Extrusion Line
	Modernizing the Extrusion Press and Handling System: Adapting New Technologies to Older Plants 

	INFLUENCE OF BILLET TEMPERATURE
	Mr. Profile’s New Extrusion Line 
	Tapered heating and the “PYRAL” Integrated System
	Taper Quenching: A Cost-Effective Tapering Method for Isothermal Extrusion
	Induction Billet Heating - An Updated Summary of Latest Technology

	METALLURGY
	The Effect of Cooling Rate After Homogenization and Billet Preheating Practice on Extrudability and 
	Improved Properties of Extruded Products by Heat Treatment of AA6082 Alloy Sections
	The Effect of Homogenizing Heat Treatment Practice on the Productivity of Al-Mg-Si System Alloy
	Development of Structure, Recrystallization Kinetics and Prediction of Recrystallized Layer Thicknes
	Texture and Surface Grain Structure in Aluminum Sections
	Extrusion with Active Friction Forces as an Innovation in Light Alloy Metallurgy 
	Co-Extrusion of Aluminum Laminar Composites From Billets with Mushy and Solid Phases 
	A Test Facility to Enable Study of Post-Extrusion Quenching for Production Distortion Control 
	Fine Powder P/M Extrusion Processing for Aluminum-Matrix Composites: Front Pad Extrusion Method 
	Observations on Production and Limit Diagrams for the Extrusion Process
	Use of EBSD Technique for Microstructural Characterization of the Deformation Zone in Aluminum Extru
	Flow Stress Parameters During the Extrusion of Aluminum Alloys
	Future Perspectives on the Development of Alloy Composition and Processing for Extrusions
	Temperature Distribution in Aluminum Extrusion Billets
	Deformation Conditions of Steady Shaping of Internal Capillary-Ribbed Surface in Extruding Heat Pipe
	Further Developments in the Extrusion of Aluminum-Based Metal Matrix Composites 
	Constitutive Equations and Flow Stress Characterization Concepts for Aluminum Extrusion

	EQUIPMENT DESIGN AND MAINTENANCE
	New Technology in Extrusion Press Design
	How to Obtain the Most from Your Ageing Ovens
	The Maintenance of Extrusion Plant: Operating Extrusion Presses for Maximum Efficiency 
	Real-Time Maintenance Package: An Expert System for Automatic Hydraulic Fault Diagnostics Embedded i
	High-Temperature Textile Products for Aluminum Extrusion Handling Systems 
	A “No-Man” Extrusion Handling System 
	News on 2000’s Press Technology: “NBE” Burp Cycle
	Improving Fixed Dummy Block Performance
	The Ultimate Modernization
	Extrusion Line for Big Profiles 

	EXTRUSION COOLING PROCESSES
	New Technologies for the Cooling and Quenching of Medium-to-Large Sized Aluminum Extrusions
	Thermal Stretching of Aluminum Extrusions 

	MODELING
	Computer Prediction of Extrusion Limit Diagrams
	Microstructurally Based Modeling Applied to Cold Extrusion of Aluminum

	TEMPERATURE
	Noncontact Temperature Measurement of Aluminum: Its Design, Performance and Function on Aluminum Ext
	Influence of Plastic Strain and Strain Rate on Temperature Rise in Aluminum Extrusion 

	EXTRUSION FEA
	Application of the Finite-Element Technique to the Simulation of the Aluminum Extrusion Process
	Simulation of Tube Extrusion in a Two-Dimensional, Axisymmetric Model 

	PUBLISH ONLY
	Control Framework and Deformation Modeling of Extrusion Processes: An Upper Bound Approach 
	The Heat Balance During Multiple Press Cycles 
	Extrusion of Some Al-Li-Mg-Zr Alloys 
	Microstructural Evolution During Extrusion of Low Density Al-Alloys Prepared from Rapidly Solidified
	On the Relationship Between Extrusion Conditions and Fracture Toughness
	Mathematical Computer-Aided Determination of Heating Processes in Aluminum Logs and Billets During H
	Extrusion with the Use of Active Friction Forces (EwAFF) 


	BILLET PROCESS AND EQUIPMENT
	The Role of Modeling in the Design and Operation of Remelt and Casting Facilities
	MODELING/REFRACTORIES/EQUIPMENT
	Modeling Casthouse Operating Costs 
	Thermal Performance of Insulating Refractories for Casting Applications
	Compact Type Remelt Plant with Horizontal DC Casting and Continuous Homogenization

	BURNERS
	A User’s Experience with Retrofitting an Aluminum Melting Furnace with Low NOx Regenerative Burners
	Case History of an Aluminum Melter with Twinbed II (Regenerative) Low NOx Burners

	DROSS
	Selection of THE PRESS Dross Processing System and the Results of Two Years of Operation
	Inert Gas Dross Cooling (IGDC) - The New Standard

	METAL PREPARATION
	Molten Metal Quality Considerations for Aluminum Extrusion Ingot Product
	Gains in Degassing System Designs Obtainable with Sialon Immersion Heating Technology   . . . . . . 
	The Development and Performance Evaluation of a Dual-Stage Ceramic Foam Filtration System 

	SAFETY
	Summary of Ten Years of Molten Aluminum Incident Reporting
	Scrap Melting Safety for the Casthouse 

	FURNACE DESIGN
	Remelt Aluminum Furnaces

	PROCESS CONTROL AND TECHNOLOGY
	Augmented Water Exit Geometry for Billet Molds 
	Strategies for the Effective Application of Microbiological Control to Aluminum Casting Cooling Syst
	Prevention of Cast Cracks in Al-Zn-Mg-Cu Alloy Castings
	Precipitation of Mg2Si in Al-Mg-Si- Alloys During Cooling from Homogenization Temperature  . . . . .

	BILLET PROCESSING
	Performance of Secondary Versus Prime Billet. 
	Structural Modifications Occurring During the Homogenization of Some 7XXX Alloys 
	Improved Operating Efficiencies of Log Homogenizing Furnaces
	Band Saw for Billets: The Future 

	WATER QUALITY
	Consistent Water Quality for Aluminum Casting . . . an Important and Attainable Goal


	Glossary
	ET96Vol2ToC.pdf
	MAIN MENU
	Viewing Instructions
	DIE DESIGN AND TECHNOLOGY
	Tribological Evaluation of Surface Treatments for Extrusion Dies 
	DIE TECHNOLOGY
	Application of Upper Bound Method to Extrusion Die Design
	Accurate Temperature Measurements Inside the Tool in Hot Working of Metals 
	Metal Flow in Die Channels of Extrusion Investigated by an Experimental Grid Pattern Technique 

	COMPUTER DESIGN
	The Computer-Aided Design and Computer-Aided Manufacture of Extrusion Dies
	A 3D Feature-Based Computer Support Tool for the Design of Aluminum Extrusion Tool Assemblies 

	FINITE ELEMENT ANALYSIS
	Automatic Bearing Length Assignment Using the Medial Axis Transform 
	Simulation of Aluminum Extrusion Based on a Finite Element Method (FEM )
	Analysis of Metal Flow in Weld Pocket Dies 
	Numerical Simulations in Extrusion Die Design 
	Effect of Blend and Extrusion Parameters on Material Flow 

	WELD QUALITY
	Transverse Weld Defects 

	BEARINGS AND METAL FLOW
	A Modified Classification System for Metal Flow Adapted to Unlubricated Hot Extrusion of Aluminum an
	An Experimental and Numerical Investigation of the Thermo-Mechanical Conditions on the Bearing Surfa
	Studies of Dead Metal Zone Formation in Aluminum Extrusion
	Metal Flow in Two-Hole Extrusion 

	BEARING SURFACES
	Interface Mechanisms on the Bearing Surface in Extrusion
	Housing of Ceramic Die Inserts for Aluminum Extrusion 
	Metal Flow and Temperatures Developed During Direct Extrusion of AA2024
	Direct Extrusion of AA6060 Through Dies with Coated Bearing Lengths

	DIE DESIGN SYSTEMS
	System to Calculate Chambers and Feeds to Obtain an Extrusion Die Designed, Manufactured, and Produc
	The Use of a Planning System to Support the Design of Extrusion Dies - Rapid Determination of Bearin
	Design of Hollow Dies for Manufacturing Thin-Walled Hollow Sections 
	Analysis of the Deformations that are Active on the Webs of Hollow Dies during the Extrusion Cycle. 

	DIE TREATMENTS
	Ion Nitriding of H.13 Extrusion Dies Using the Pulsed Plasma Technique 
	The Heat Treatment of Extrusion Tools Using Fluidized Bed Technology 
	A Review of the Surface Modification Techniques for Pre-Heat-Treated H. 13 Extrusion Dies and Emergi
	Surface Enhancement Technology for Metal Extrusion 

	HOLLOW DIES AND SPECIAL DIE DESIGNS
	Advanced Design and Manufacture of Hollow Dies or Improved Extrusion Speeds 
	Extrusion Welding in Porthole Die Extrusion 
	Determination of Parameters Required for Joining Process in Hollow Dies 
	Convex Dies for Aluminum Extrusion 

	COATINGS/FINITE ELEMENT ANALYSIS
	Plasma Sprayed Ceramic Coatings for Extrusion Dies
	Application of Upper Bound Element Technique (UBET) for Aluminum Extrusion 

	PUBLISH ONLY
	Influence of Die Handling Operations on Performance of Nitrided Aluminum  Extrusion Dies 
	An Industry Update on the Use of Abrasive Flow Machining for Exrusion Die Polishing


	APPLICATIONS AND PRODUCT INNOVATIONS
	An Architect’s Perspective on Aluminum 
	AUTOMOTIVE
	Designing for Tomorrow’s Customer Needs - An Electric Vehicle Charger 
	Bending of Aluminum Extrusions for Automotive Applications: A Commentary on Practical and Theoretica
	Aluminum Spaceframe Technology Applied to the Development of a Low Investment Electric Vehicle Proto

	ALLOYS/BRIDGES AND STRUCTURES/EXTRUSION PACKAGING
	Extrudability and Mechanical Properties of Some 7XXX-Series Alloys 
	Aluminum Alloys for Bridges and Bridge Decks 
	New Rules for Determining the Strength of Extruded Shapes
	Automatic Packaging and Handling of Aluminum Extrusions-Extruders Needs and Customers Requests 

	TPM/INNOVATIVE PRODUCT DEVELOPMENT
	Improving Equipment Effectiveness Through Total Productive Manufacturing 
	How to Use Aluminum Price Volatility When Developing a Product
	Aluminum Service Centers - Your Opportunity for Profitable Growth
	Aluminum Extrusion House in Fort Pierce, Florida

	FINISHING
	The “Zero Discharge” Anodizing Line
	Mechanical Etching of Aluminum Sections Prior to Anodizing, Painting or Powder Coating 
	Chrome Free Pretreatment: A Cost Effective Solution to the Elimination of Environmental and Workplac
	Novel Siloxane Coatings to Meet Changing Environmental Regulation and High Performance Requirements 

	INNOVATIVE BUSINESS PRACTICES
	Service Centers: A Channel to Quality Oriented Customers! 
	Today’s Users’ Expectations of Extruders: Quality, Service, Partnership 
	Continuous Quality Improvement Attaining ISO-9002 Certificatio
	EDI - Why Should I Be Interested?

	WELDING AND BRAZING
	Production of Wide Aluminum Profiles by Solid-State Friction Stir Welding
	Cost Saving by Aluminum Robotic Welding
	New Bending Process for Aluminum Alloy Extruded Shape by Pulse YAG Laser Welding
	Controlled Atmosphere Brazing of Aluminum Automotive Heat Exchangers

	QUALITY
	Visual Quality Attributes of Aluminum Extrusions 

	PROCESSING/TRAINING METHODS
	Computer-Aided Design of Industrial Bending Processes for Aluminum Extrusions 
	Fiber Abrasive Finishing Systems for End-Deburring Extruded Aluminum Profiles
	Aluminum: Different? Yes.  Difficult? No.  When You Know How

	ADVANCED TECHNOLOGIES
	New Extrusions for Building Construction Connections
	Opportunities and Pitfalls to Combine Aluminum Extrusions with High-Pressure Die Castings
	The Concept of Becoming a User/Extruder 
	Improvement of Surface Hardening for Aluminum Extrusion Products 

	CONFORM
	Development of Conform Technology for the Manufacture of Multi-Port Tube 
	Simulation and Analysis of Deformation in Conform Extrusion 

	MISCELLANEOUS
	Profiles of Change in India
	Secondary Aluminum MACT Development 

	PRODUCT LIABILITY
	The Role of Sales in Product Liability Loss Prevention 

	PUBLISH ONLY
	Managing the Human Side of a Press Installation or Modernization Project 


	Glossary


