Advances in
Aluminum Casting
Technology II

/-9 October 2002

Conference Proceedings from

Materials Solutions 2002

Edited by
Murat Tiryakioglu
John Campbell

INFERNATIONAL

®

The Materials
Information Society




Contents

Structural Evolution

Eutectic Solidification in Hypoeutectic Al-Si Alloys and Its Effect on POrosity......ccccceccreeerseeseesaesasnases 1
A. K. Dahle, S. D. McDonald, K. Nogita, The University of Queensland, Brisbane, Australia

The New Metallurgy of Cast Metals.......ceervcunns sneressrisnis oAb hbe LSRRI E ISR R4S HE S eSS reerares st t e R Re ey B e e sar ranare et 11
J. Campbell, The University of Birmingham, Birminghatn, United Kingdom

A Measurement of the Porosity in Aluminum Cast Alloys Using Fractal Analysis............ sessnesssvesearesrbie 19
Y. J. Huang, S. Lu, Michigan Technological University, Houghton, Michigan

Experimental Studies of the Evolution of Cast Microstructures and Defects ....vivirinenen. serrrsbeassbsbinanien 23
S. Sridhar, Carnegie Mellon University, Pittsburgh, Pennsylvania
C. W_J. Cheong, P. D. Lee, Imperial College, London, United Kingdom

Simulation of Phase Appearance, Phase Dissolution and Solute Rédistribution in Multicomponent
Aluminum Casting Alloys PR PLERANS e RS REEREORRSES AR ST s s LA sas e a EH H AR e e SRS R LR ER R FAE S PSSR SRR PR DA 000 31
M. Qian, H. D. Brody, J. E. Morral D. Zhang, University of Connecticut, Storrs, Connecticut

The Development of Thermal Analysis Partitioned Parameters fqr the Determination of Cast
Aluminum Structures thesreseriennsansensases P i crretsesniesnnssnnenas 39
R, I. Mackay, J. H. Sokolowski, University of Wmdsor Wzndsor Ontario, Canada

Microstructure-Property Relationships

Microstructural Factors and the Mechanical Performance of Al-Si-Mg and Al-Si-Cu-Mg

CASUNGE AlLOYS. crersrrrrerrrrsrarimminrmensiniiiissesriissssssssmsiersnristsss ssssrsnsssass 1 0sssa1sas0s4s bt susas e snsesans srasvsnnsasass bersararens 49
C. H. Caceres, J. A. Taylor Umversﬁy of Queensland, anbane Australia
1. L. Svensson, Jonk&ping University, Jonképing, Sweden

Evaluating the Structural Quality of Cast A-7%8Si-Mg Alloys by Tensile Deformation

Characteristics ............ rassessrseerersssersran it reasaaas crerearsrrorsas careneeensens 59
M. Tiryakioglu, Robert Morris University, Plttsburgh Pennsylvania
J. Campbell, The University of Birmingham, Birmingham, United Kingdom
J. T. Staley, Durham, North Carolina

The Effects of Oxide Film Defects on the Strength and Reliability of 319 Alloy Castings......... SRR 65
G. E. Byczynski, NEMAK Canada, Windsor, Ontario, Canada
J. Campbell, University of Birmingham, Birmingham, United Kingdom

The Effects of Applied Pressure During Solidification on the Microstructure and Mechanical Properties of
Lost FOAM A356 CastilEs.uirivsssisisiiamsmmisssssssssssssssssarsarsssrerssrsssssent vrasressas ssassesssnssssntassesssses siesensssasasssmsssnes 75
Q. G. Wang, P. Jones, M. Osborne General Motors Corporatlon Saginaw, Michigan

Statistical Study of Tensile Properties of A356 Aluminum Alloy, Using a New Casting Design ............. 85
M. Emamy, R. Taghiabadi, M. Mahnudi, Tehran University, Tehran, Iran
J. Campbell, The University of Birmingham, Birmingham, United Kingdom

Microstructure and Mechanical Properties Relationships in Cast D357.0-T6 Aluminum ...eeee. S 9
M. Gungor, M. Gucly, D. Winterscheidt, Concurrent Technologies Corporation, Johnstown,
Pennsylvania



Process Modeling and Heat Treatment

Microperosity in A356.2 Aluminum Alloy Cast Under Pressure v ehtvesrartssasterbessssannsssnsares 99
C. Frueh, Accurate Products Company, Tucson, Arizona
P.K. Sung, D. R. Poirier, R. G. Erdmann, The University of Arizona, Tucson, Arizona
M. E. Miszkiel, Sandia National Laboratories, Albuguerque, New Mexico

Predicting Defects in Lost FOAM CASHIES ..vvemrssmmisimisnsisiimsemmsisnsiesissnsnss st sosss e ssss 107
C. W. Hirt, M. R. Barkhudarov, Flow Science Inc., Sante Fe, New Memco

Designing a Gating and Feeding System for Aluminum Castings by Using a Computer Program ........ 113
Z. Xu, WTCM Foundry Center, Zwijnaarde, Belgium

Thermal Stress and Deformation Prediction of Alaminum Castings ... 117
Y. Ling, Z. Xu, C. Defrancg, WTCM Foundry Center, Zwijnaarde, Belgium

Complete Simulation of High Pressure Die Casting Process ... 121
M. Sirvis, S. Vapalaht, J. Viindld, VTT Industrial Systems, Espoo FmIand

Heat Treatment Aluminum Alloys in the Aerodynamic Heat Treating Furnaces........c.e... cesesassnatrseees 127
A. V. Sverdlin, A.R. Ness, Bradley University, Peoria, Illinois

Melt Quality and Solidification

A Critical Review of Techniques for the Removal of Oxide Films (Including the Heat Treatment of Liquid
Metal) sesessbtenisiesebasibebitsbasren bbb b nn ts sressarirssnssssnsanans sreasssrnnrsnsrnanenss svesisssinne 135
X. Cao, Institute for Aerospace Research, Ottawa, Ontano Canada
J. Campbell, The University of Birmingham, Birmingham, United Kingdom

Air Gap Formation During Solidification of Aluminum Base Alloys in a Permanent Mould............. weeee 147
J. Kron, H. Fredriksson, Royal Institute of Techmology (KTH}, Stockholm, Sweden

Solid Electrolyte Based Hydrogen Sensor fer Molten Aluminum " : 155
V. Krishnan, J. W. Fergus, Auburn University, Auburn, Alabama
F. Fasoyinu, CANMET, Ottawa, Ontario, Canada

Yffect of Sr, Na, Ca & P on the Castability of Foundry AHoy A356.2 ...cocereiareeras .~ 159
T.N. Ware, S. Charles, M. J. Couper, Comalco Research & Technical Support., Melbourne, Australia
A. K. Dahle, The University of Queensland, Brisbane, Australia

Effect of Time and Temperature on the Pressureless Infiltration of SiCp Preforms by

AJUININUIN ATOFS ooorverrrrasasisississurmsssssssssrsessssissssasssrssssssssassseassssassasesanssscssesnssssstindtssbstanns bisssasnsnssos seserrsrensaee 169
M. I. Pech-Canul, M, Rodnguez»Reyes, E. E. Parras-Medécigo, Centro de Investxgacwn y de Estudms
Avanzados del IPN-Unidad Saltillo, Saitillo, Mexico’

Heat Transfer at the Mold/Metal Interface in Permanent Mold Casting of Light Alloys............ ceserinerer 177
R.D. Pehlke, The University of Michigan, Ann Arbor, Michigan
1. T. Betry, Mississippi State University, Mississippi State, Mississippi



Performance of Cast Aluminum Alloys

Fatigue Performance of High Integrity Cast AUmMinum COMPONEDNS wcvvvurermrereessmmsssssssessms o ssssessnenss . 185
D. A Lados, D. Apelian, A. M. de Figueredo, Worcester Polytechnic Institute, Worcester, Massachusetts

Dispersion Strengthened Cast AI-RE Alloys for Elevated Temperature Applications............ vreressenisannes . 197
S. G. Song, United Technologies Research Center, East Hartford, Connecticut

Effect of Processing Parameters on the Formation of Composite-Composite Interfaces in Bilayer AVSICp

Composites ....... sertssnsasnsnrr b e e L L b et A 04 e A TR LR eSS RSO SOE e R n PeR AT BRSSOt bn rmrasesan 203
M. I. Pech-Canul, E. E. Parras-Medécigo, M. Rodriguez-Reyes, Centro de Investigacion y de Estudios
Avanzados del IPN-Unidad Saltillo, Saltillo, Mexico

Improvement of Fatigue Strength in Aluminum Castings .........eovrvrerseeeesnesrssssnens versesnssnssansesinns 209
Q. G. Wang, P. N. Crepean, General Motors Corporation, Saginaw, Michigan
D. Gloria, S. Valtierra, Corporativo Nemak, Nuevo Leon, Mexico

Distortion in Chemically-Bonded Feundry Sands at Aluminum Fill Temperatures 219
S. N. Ramrattan, A. A. Choudhury, Western Michigan University, Kalamazoo, Michigan

Effect of Si, Cu, Mg and Sr Content on the Mechanical Properties of a 319-Type Alloy......ccorurrrerrnnce.. 223
E. Carranza-Barraza, M. Castro, M. Herrera-Trejo, Cinvestav Saltillo, Ramos Arizpe Coah, México
M. Stapleton, Castech, Ramos Arizpe Coah, México :



