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REPORT OF THE REGIONAL MEETING ON MATERIALS 
SCIENCE RESEARCH AND FACILITIES, 1994 

IntroducHon 

In the fall of 1994, scientists and engineers in the region with interests in materials 
science were asked to meet informally to discuss research interests. The meeting was 
held December 13, 1994, at the Department of Chemistry, Dalhousie University. 

Materials Science in Nova Scotia 
Twenty seven participants from ten departments representing four institutions 

attended the meeting. From further expressions of interest, this could be estimated to 
represent about 50% ofthe materials scientists in the region. Although it is difficult to 
categorize materials research, espeCially since it can be done in terms of materials and 
in terms of properties, some attempt at categorization has been made, if only to provide 
key-words. Of course, direct contad with the researchers themselves will be the best 
means to obtain complete information. For that reason, researchers' names are 
provided (parenthetically in CAPITAL LEITERS), and complete contact information is 
given in the Appendix. Headings and subheadings are alphabetically ordered, with no 
attempt to quantify the level of adivity in any given area. 

Research Interests 
Ceramics and Composites: 

Composite and ceramic analysis (CLARKE and MACKAY) 
Grain growth (PACEY) 
Microgravity (KAZI) 
Metal matrix composites (KIPOUROS) 
Modelling (TAHERI) 
Slip casting (KAZI, PACEY, YEMENIDjlAN) 
Sol-gel processes (KAZI) 
Zirconia and other solid eledrolyes (PACEY) 

Chemical SynthesiS: 
Synthesis and characterization; new developments in structure and bonding; 

organometallic and coordination chemistry (BURFORD) 

Crystal Growth: 
Crystal growth of semiconductors (GELFANDBEIN, LABRIE, OLSON, 

YEMENIDJIAN) 
Theory (DAS) 

Electronic, Electrical and Electrochemical Properties: 
Cathodic protedion (HY A IT) 
Corrosion (MACINTYRE, RICHTER) 
Electron correlation and density (BOYD) 
Ionic and eledronic condudivity (PACEY) 

Magnetic Properties: 
Magnetic materials (KIPOUROS) 
Magnetic domains (BLACKFORD, JERICHO) 
Orientation dependence of nmr parameters (WASYLISHEN) 
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Mechanical Properties: 
Experimental investigations of response of structure and materials, e.g. adhesives 

(TAHERI) 
Fracture mechanics (HY A TI) 
Indentation studies (BLACKFORD, JERICHO) 
Mechanical properties (SZABO) 
Testing (MACINTYRE, RICHTER) 

Metallurgy: 
Analysis (CLARKE, MACKAY) 
Metallurgy (HY A TI) 

Microgravity: 
Ceramics and composites (KAZI) 
Crystal growth of ternary semiconductors (LABRIE, YEMENIDjIAN) 
Theory of crystal growth in microgravity (DAS) 

Modelling and Calculations: 
Computational modelling of engineered materials, structural components and 

processes (e.g. plasma spray modelling) using finite element method (TAHERI) 
Finite element analysis of simulated structures (KAZI) 
Modelling of cathodic protection (HYA TI) 
Moleculardynamics simulations, especially of molecular I iquids, e.g. water (KUSALI K) 
Quantum chemistry (e.g. energetic materials), surface chemistry, reaction 

mechanisms and dynamiCS (BOYD) 
Theory of crystal growth in microgravity, diffusive processes (DAS) 

Optical Properties: 
Second-harmonic generation in electro-optic crystals (PATON) 

Other areas: 
Automated inspection (HY A TI) 
Fire protection (SZABO) 
Forensics (MACINTYRE, RICHTER) 

Other systems: 
Inorganic materials (BURFORD, WASYLISHEN) 
Orientationally disordered materials (WASYLISHEN, WHITE) 
Polymers (SZABO) 

Semiconductors: 
Crystal growth of semiconductors (GELFANDBEIN, LABRIE, OLSON, YEMENIDjIAN) 
Analysis (CLARKE, MACKAY) 

Surfaces and Coatings: 
Coatings (SZABO) 
Deposition of coatings for space, medical and dental applications (PASS) 
In situ high-resolution experimental studies of surfaces (smaller than Smm), surface 

roughness (BLACKFORD, JERICHO) 

Thermal Properties: 
Heat capacity, thermal conductivity, phase transitions (WHITE) 
Thermal analysis (SZABO) 
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Research Equipment: 
Acoustic characterization (SZABO) 
Arc plasma deposition of coatings (GELFANDBEIN, OLSON, PASS) 
Ceramic fabrication equipment (LABRIE) 
Ceramic processing (KAZIl 
Chemical vapour deposition (PACEY) 
Cold press and powder preparation (KIPOUROS) 
Computational facilities: Stellar GS 2500 vector processor and IBM RS/6000 models 

355 and 580 (BOYD) . 
Corrosion testing facilities (HYA TI) 
Densitometers (KIPOUROS) 
Dielectric equipment (WHITE) 
Electron microprobe and image analysis for rapid non-destructive quantitative 

chemical analysis of minerals, glasses and metals in grains as small as 5 I'm, 
elements from 0 to U (MACKAY, CLARKE) 

Environmental testing (KAlil 
Erosion testing (KAlil 
Floating-zone crystal growth equipment (LABRIE) 
Furnaces (KIPOUROS, YEMENIDJIAN) 
Glove boxes (BURFORD, KAPOUROS, YEMENIDjlAN) 
Heat capacity calorimeters (WHITE) 
Infrared spectrometers (BURFORD, LABRIE, SZABO) 
Laser sources from 331 nm to 1550 nm (PATON) 
Laser writing (PATON) 
Mass spectrometry: CEC 21-11 0 mass spectrometer and VG Quattrotriplequadrupole 

mass spectrometer (GROSSERT) 
Metallographic preparation facilities (HYATI) 
Metallography equipment (KAPOUROS) 
Mechanical strength and hardness (HYATI, KAlI, KIPOUROS) 
Nuclear magnetic resonance (nmr) spectrometers: MSL-200 nmr spectrometer and 

AMX-400 nmr spectrometer (WASYUSHEN) 
Optical benches (PATON) 
PyrolYSis-Gas chromatography/Mass spectrometry (SZABO) 
Raman spectrometers (BURFORD, KIPOUROS) 
Reactor for powder production (KAlil 
Resistivity and Hall effect equipment (LABRIE) 
Rheometers (KIPOUROS) 
Scanning electron microscope (KIPOUROS) 
Scanning tunneling microscopy and atomic force microscopy (BLACKFORD, 

JERICHO) 
'Slip casting equipment (YEMENIDjlAN) 
Thermal analysiS: DMA, TGA, DSC, Dielectric (SZABO); DSC (WHITE) 
Thermal conductivity equipment (WHITE) 
Thin film deposition (LABRIE) 
Viscometers (KIPOUROS) 
X-Ray powder diffraction (LABRIE, SZABO) 
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APPendix 

Participants 

Dr. Brad Blackford, Dept. of Physics, Dalhousie U., Halifax, N.S., Tel: 494-2314. 
Dr. Russell). Boyd, Dept. of Chemistry, Dalhousie U., Halifax, N.5., B3H 4)3, Tel : 494-

8883, Fax: 494-1310, E-Mail: RusseII.Boyd@DAl.CA. 
Dr. Neil Burford, Dept. of Chemistry, Dalhousie U., Halifax, N.S., B3H 413 , Tel : 494-

3681, Fax: 494-1310, E-Mail : NeiI.Burford@DAl.CA. 
Dr. D. Barrie Clarke, Earth Science Dept., Dalhousie U. , Halifax, N.S., B3H 3)5, Tel: 

494-3438, Fax: 494-6889, E-Mail: Barrie.Clarke@DAl.CA. 
Dr. Amal K. Das, Dept. of Physics, Dalhousie U., Halifax, N.S. , B3H 315, Tel: 494-

2337, Fax: 494-5191 , E-Mail : AmaI.Das@DAl.CA. 
Dr. V. Gelfandbein, Dept. of PhYSiCS, Dalhousie U., Halifax, N.S., B3H 315, Tel: 494-

1452, Fax: 494-5191 , E-Mail : kolson@ac.dal.ca 
Dr. Andrey Ginovker, Dept. of Physics, Dalhousie U., Halifax, N.S., B3H 3)5Tel : 494-

1452, Fax: 494-519l. 
Dr. I. Stuart Grossert, Dept. of Chemistry, Dalhousie U., Halifax, N.S., B3H 313, Tel : 

494-3314, Fax: 494-1310, E-mail : 1.5.Grossert@DAl.CA. 
Dr. Calvin V. Hyatt, Defence Research Establishment Atlantic, Dockyard laboratory, 

HMC Dockyard, Building D-17FMO, Halifax, N.S., B3K 2XO, Tel: 427-3444, Fax: 
427-3435, E-Mail: matthews@bonnie.dre3.dnd.ca 

Dr. Manfred lericho, Dept. of Physics, Dalhousie U., Halifax, N.S., B3H 3)5, Tel: 494-
2316, Fax: 494-S 191, E-Mail: Manfred.)ericho@DAl.CA. 

Dr. M. Akram Kazi, Nova Scotia Research Foundation, 101 Research Drive, P.O. Box 
790, Dartmouth, N.S. , B2Y 3Z7, Tel: 424-8670, Fax: 424-4679 

Dr. Georges I. Kipouros, Mining and Metallurgical Engineering, Technical U. of Nova 
Scotia, P.O . Box 1000, Halifax, N.S., B3) 2X4, Tel: 420-7847, Fax: 425-1037, E
Mail: kipourgj@tuns.ca 

Dr. Peter Kusalik, Dept. of Chemistry, Dalhousie U. , Halifax, N.S., B3H 4)3, Tel: 494-
3627, Fax: 494-1310, E-Mail: P.Kusalik@DAl.CA. 

Dr. Daniel labrie, Dept. of PhYSiCS, Dalhousie U., Halifax, N.S., Tel: 494-2322, Fax: 
494-5191 , E-Mail: Daniel.labrie@DAl.CA. 

Scott Macintyre, Nova Scotia Research Foundation, P.O . Box 790, Dartmouth, N.5., 
B2Y 3Z7, Tel: 424-8670, Fax: 424-4679, E-Mail: nrichter@nsrf.ns.ca 

Robert MacKay, Earth Science Dept., Dalhousie U., Halifax, N.S., B3H 3)5, Tel: 494-
7087, Fax: 494-6889, E-Mail: Robert.MacKay@DAl.CA. 

Karen Olson, Dept. of PhYSiCS, Dalhousie U., Halifax, N.S., B3H 3)5, Tel: 494-1452, 
Fax: 494-519l. 

Dr. Philip Pacey, Dept. of Chemistry, Dalhousie U., Halifax, N.S., B3H 4)3, Tel: 494-
3334, Fax: 494-1310, E-Mail: Philip.Pacey@DAl.CA. 

Dr. Barry Pass, Faculty of Dentistry, Dalhousie U., Halifax, N.S., B3H 315, Tel: 494-
1405, Fax: 494-2527, E-Mail: Barry.Pass@DAl.CA. 
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Dr. Barry Paton, Physics Dept., Dalhousie U., Halifax,N.S., B3H 3j5, Tel: 494-2342, 
Fax: 404-5191 , E-Mail: Barry.Paton@DAl.CA. 

Neil Richter, Nova Scotia Research Foundation, P.O. Box 790, Dartmouth, N.S., B2Y 
3Z7, Tel: 424-8670, Fax: 424-4679, E-Mail : nrichter@nsrf.ns.ca 

Dr. Antony Simpson, Dept. of Physics, Dalhousie U., Halifax, N.S., B3H 3j5, Tel : 494-
2320, E-mail: Antony.Simpson@DAl.CA. 

john Stratton, Aquatron Laboratory, Life Sciences Centre, Dalhousie U., Halifax, N.S., 
B3H 4j1, Tel: 494-3874, Fax: 494-2405, E-Mail: john.Stratton@DAl.CA. 

Dr. jeff Szabo, Defence Research Establishment Atlantic, Dockyard Laboratory, HMC 
Dockyard, Building D-17FMO, Halifax, N.S., B3K 2XO, Tel: 427-3444, Fax: 427-
3435, E-Mail : szabo@bonnie.drea.dnd.ca 

Dr. Farid Taheri, Dept. of Civil Engineering, Technical U. of Nova Scotia, P.O. Box 
1000, Halifax, N.S., B3j 2X4, Tel: 420-7651. Fax: 420-7551, E-mail: farid@tuns.ca 

Dr. Rod Wasylishen, Dept. of Chemistry, Dalhousie U., Halifax, N.5., B3H 4j3, Tel: 
494-2564, Fax: 494-1310, E-mail : Roderick.Wasylishen@DAl.CA. 

Dr. Mary Anne White, Dept. of Chemistry, Dalhousie U., Halifax, N.5., B3H 4j3, Tel: 
494-3894, Fax: 494-1310, E-Mail : Mary.Anne.white@DAl.CA. 

Dr. Noubar Yemenidjian, Technical U. of Nova Scotia, 5265 Morris St., Halifax, N.S., 
B3j 1 B6, Tel: 420-7774, Fax: 420-7903, E-mail : yemeninb@tuns.ca 

Mary Anne White 
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