




















































XPS but the problem is equally severe for AES. A solution to this long extant problem will 
be of major benefit to all industrial users. 

A third new project concerns the first topic in the static SIMS area. Static SIMS is a very 
powerful technique providing considerable detailed information of the bonding and speciation 
at surfaces, particularly for organics and polymers. However, results are more widely variable 
than for all other methods. An interlaboratory study was thus proposed in March 1996 to 
study repeatability, reproducibility and the problems of charge compensation for insulators. 

Work progresses in the major project areas of the calibration of XPS energy scales and of 
defining the composition depth profile in the surface layers by angle-resolved XPS. Here a 
convergence is developing between Projects 3 and 14. Project 3 provides for the deduction 
of the composition-depth profile from measurements of the XPS peak intensities at several 
emission angles. The science leading from a certain depth profile to a set of intensities is 
not in dispute here but the stability and effectiveness of the inverse calculations are. Four 
such algorithms are currently being evaluated to provide recommendations for users. In 
Project 14 the approach uses the inelastic scattering background as a signature of the depth 
profile. This method has the advantage of not requiring extra measurement time since it can 
be evaluated from the widescale spectrum. The advantages and disadvantages of these 
two approaches does need clear evaluation even though both are still in the process of 
development. 

The Standard Data Transfer Format of Project 10 has now been submitted as a draft 
international standard to ISO TC 201 SC3. Additional to that will be ISO information formats 
so that data may be properly collated in data banks for later access. For this and Project 30, 
the Science and Technology Agency of Japan is now developing a client/server Surface 
Analysis Database. It is likely that in these procedures, commonality in accessing data will 
be the most important of all of the developments in analysis generally. Also submitted as 
draft ISO standards is the work for energy calibrations of XPS instruments energy scales, 
following which will then be a similar document for AES energy scales. These have evolved 
from Project 2 and will both progress through the joint WG2 for ISO TC201 SC5 and SC?. 
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Technical Working Area 3 

CERAMICS 

G.D. Quinn 
Ceramics Division 

National Institute of Standards and Technology 
Gaithersburg, MD 20899, USA 

Tel: + 1 301 975 5657 
Fax: + 1 301 990 8729 

e-mail: geoq@enh.nist.gov 

Objectives 

• To undertake pre-standardization research on the reliability and reproducibility of 
test procedures for advanced technical ceramics 

A cumulative list of all projects undertaken since the inception of this TWA are 
summarized in Table 1. A final report on Project No. 8, Fracture Toughness of Ceramic 
Composites has been prepared by the Japan Fine Ceramic Center (JFCC). Almost all 
of the projects have contributed directly to, or influenced the standards listed in the last 
column of the table. 

Three new projects are underway in 1996. 

The National Industrial Research Institute of Nagoya and the Japan Fine Ceramic 
Center are coordinating a project on conventional hardness of ceramic composites. The 
objective of the project is to check the applicability of several standardized test methods, 
prepared for monolithic ceramics, to ceramic composites. Vickers and Knoop 
indentation methods will be applied to a silicon carbide whisker-reinforced silicon nitride 
composite. Participants will receive three specimens: silicon nitride only; silicon nitride 
with 10% whiskers; and silicon nitride with 20% whiskers. Indentations will be made in 
groups of five, on different surfaces and orientations in the specimens. Vickers indents 
will be made at 1 and 10 kgf; the Knoop indents, at both 1 and 2 kgf if possible. 
Altogether, 120-180 indentations will be made by each of twenty laboratories. 

A different ceramic hardness project will be coordinated by the Federal Institute for 
Materials Research and Testing (BAM) in Berlin, in cooperation with the National 
Institute of Standards and Technology, USA. In the low load testing regime, there is 
considerable interest in measuring depth of penetration simultaneously with the 
application of load. BAM has organized a project to study the "Recording (or 
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Table 1 Cumulative TWA 3 Projects 

No. Title Organizing Years Standards 
Laboratory 

Dynamic Fatigue NIST, USA 1987-
1 Strength 1990 

Hardness NPL, UK 1988- CEN ENV 843-4 

2 1989 ASTM C-1326 
ASTM C-1327 

Room Temperature JFCC, 1989- JIS R1607 

3 Fracture Toughness Japan 1992 ASTM C-xxxx• 

High Temperature JFCC, 1990- JIS R1610 

4 Fracture Toughness Japan 1993 

Quantitative NPL, UK 1991- CEN ENV 623-3 

5 Microscopy CTK,NL 1992 

Fracture Toughness NIST, USA 1992- ASTM C-xxxx• 

6 by SCF Method 1993 

Fractographic NIST, USA 1993- ASTM C-1322 
7 Analysis EMPA, Switz. 1994 

Fracture Toughness JFCC, 1994-

8 of Ceramic Japan 1995 

Composites 

9 Hardness of NIRIN, Japan 1995-

Ceramic 
Composites 

10 Recording Hardness BAM, 1995-

Germany 

11 Quantitative NPL, UK 1996 

Microscopy CTK,NL 
(porosity) 

• Standard under development 

instrumented) Hardness of Ceramics". A BK-7 optical glass and a silicon nitride ceramic 
standard hardness reference block will be used. Participants will be asked to monitor 
displacement of a Vickers indenter as a prescribed loading rate with maximum forces 
of either 1 N or 1 ON. Berkovich indenters will be allowed as alternatives. The 
quantitative microscopy project will be a joint undertaking of the Center for Technical 
Ceramics, the University of Eindhoven and the National Physical Laboratory, UK. This 
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will be a program co-organized for the VAMAS program and CEN Technical Committee 
TC 184, Advanced Technical Ceramics. Participants will apply both manual and image 
analysis methods to characterize the porosity and second phase content of a computer­
drawn microstructure, a photograph of a real microstructure, and an actual ceramic 
specimen. 
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Technical Working Area 13 

LOW CYCLE FATIGUE 

Dr FA Kandil 
Centre for Materials Measurement and Technology 

National Physical Laboratory 
Teddington, Middlesex, UK, TW11 0LW 

Tel: + 44 181 943 6560 
Fax: + 44 181 943 298 

e-mail : fak@newton.npl.co.uk 

Objectives 

• To develop a framework for quantifying measurement uncertainties in low 
cycle lifetime data 

• To validate the new Code of Practice for the measurement of bending caused 
by load misalignment in uniaxial fatigue testing 1 

• To provide recommendations for a best practice for routine testing of metallic 
materials 

• To provide pre-cursor information for the development of a LCF reference 
material 

A major BCRNAMAS project on high temperature low cycle fatigue (LCF) was 
conducted between 1985 and 19902

• The most significant conclusion that emerged from 
this project was completely unexpected and caused great concern among participants. 
The concern was that, whilst repeatability of lifetime data within a single laboratory was 
within a factor of two, reproducibility between laboratories exceeded a factor of sixty. 
This clearly undermines the reliability of many existing LCF databases and, indeed, the 
value of any results emanating from a single test system. This is especially so because 
of the current lack of any independent means of verifying the quality of test results. 
Subsequent theoretical analysis3-s has demonstrated that this poor reproducibility of data 
can be explained if all the tests had been performed with twice the bending permitted by 
the ASTM E606 standard. This standard is widely used by industry worldwide and it is 
not inconceivable that such bending occurred. 

The main thrust of the new project is to address this concern. The objectives include 
(a) the quantification of uncertainties in uniaxial LCF lifetime data due to errors in 
measuring and controlling the following parameters: (i) misalignment in the machine 
load-train that causes bending in the test specimen, (ii) strain, and (iii) temperature; 
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(b) the comparison of theoretical predictions with experimental results; and (c) the 
provision of recommendations for a best testing practice coupled with a methodology to 
define a "Statement of Uncertainty" for LCF testing. It is anticipated that this work will 
be used as a basis for a CEN/ISO standard. 

The work started in March 1995 with an EC project entitled "Quantifying data 
uncertainties and the validation of a Code of Practice for the measurements of bending 
in uniaxial fatigue test pieces". The project currently involves 25 European industrial 
and research organizations from 11 countries. The project's work plan is being 
developed to incorporate work to be performed by additional VAMAS participants. 
Three Japanese organizations led by NRIM have confirmed their interest to take part 
and any further participation will be pursued. The EC Main Participants are: 

National Physical Laboratory (Project Coordinator), UK 
Fachgebiet Werkstoffkunde, T H Darmstadt, DE 
lnstitutet for Metallforskning, SE 
BMW Rolls-Royce, DE 
TNO Metals Research Institute, NL 
lstituto per la Tecnologia dei Materiali, IT 
VTT Manufacturing Technology, Fl 
Inst. Mech. Mat Geostr., GR 

References 

1. "Code of Practice for the Measurement of Bending in Uniaxial Low Cycle Fatigue 
Testing", Best Practice in Measurement Series, NPL MMS 001 :1995 [ISBN 0 
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2. Thomas, G B and Varma, R K, "Evaluation of low cycle fatigue test data in the 
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Applied Metrology, ISSN 1018-5593, Commission of the European Communities, 
1993. 

3. Kandi!, FA and Dyson, B F, "Systematic study of effects of load misalignment in 
uniaxial low cycle fatigue testing at high temperatures", NPL Report DMM(A)27, July 
1991. 

4. Kandi!, FA and Dyson, B F, "The influence of load misalignment during uniaxial low­
cycle fatigue testing I: Modelling", Fatigue Fract Engng Mater Struct, Vol. 16, No. 
5, pp. 509-27, 1993. 

5. Kandi!, FA and Dyson, B F, "The influence of load misalignment during uniaxial low­
cycle fatigue testing II: Applications", Fatigue Fract Engng Mater Struct, Vol. 16, No. 
5, pp. 529-37, 1993. 
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Technical Working Area 16 

SUPERCONDUCTING MATERIALS 

Dr. H. Wada 
National Research Institute for Metals 

Tsukuba, lbaraki 305, Japan 
Tel: +81 298 531072 

Fax: +81 298 531005/1010 

Objectives 

• To establish reliable measurement techniques for high temperature 
superconducting materials through the use of round robins on critical current, 
critical temperature, and critical field measurement methods 

A special VAMAS session of three technical papers was scheduled at the ICMC 
Conference in Columbus, Ohio, in July 1995. In conjunction with the ICMC meeting, the 
2nd meeting of TWA 16 was held and regional progress reported . In the first Japanese 
round robin test (RRT) program of high temperature superconducting (HTS) materials, 
the data exhibited large scatter as a result of an insufficient quantity of material. A 
second RRT was announced to begin in late 1995. The 1st RRT results from the USA 
exhibited reasonable results and a second RRT on le may not be needed. 

In Europe, four RRT's were planned for le, Tc, Oxyz, and the NIST simulator. The RRT's 
on le and the NIST simulator had been initiated with 10 participating laboratories. Five 
laboratories have completed their work. The le results on eight HTS samples from four 
companies exhibited large scatter, however, some samples showed changes of only a 
few percent after multiple cool downs. Most samples exhibited severe degradation (40 
to 60%) before reaching a constant level of le. Although the samples were coated with 
varnish, cracks appeared after many cool downs. A few samples in the RRT have been 
replaced. The University of Twente has developed a cryogenic "standard" sample that 
is now part of the RRT. The RRT's on Tc and Oxyz are in preparation and are planned 
for initiation in late 1995. 

The TWA is now in Phase 2 of its program. In Phase 3, a world-wide intercomparison 
of measurement (ICM) is planned on a limited number of samples based, wherever 
possible, on a unified set of testing parameters, including sample holder, material, 
coating, bonding, soldering, cooling rate, etc. A good approach would be to select one 
stable sample from each continent. 

In October 1995, at the request of the Italian Steering Committee delegation, a special 
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VAMAS meeting was held at ENEA, Frascatti, Italy. The TWA Chairman, Dr. Wada, 
reviewed the activities of TWA 16. In attendance were representatives from ENEA, 
Casaccia; IRTEC, Faenza; Institute "G. Colommetti", CNR, Torino; and ENEA, Frascatti. 

The VAMAS report on the le measurement intercomparisons was published as a 
Supplement in Volume 35 of "Cryogenics". The title is "VAMAS, The Versailles Project 
on Advanced Materials and Standards, Technical Working Area No. 6, Superconducting 
and Cryogenic Structural Materials Report: Vol. 1, Critical Current Measurement Method 
for Nb3Sn Multifilamentary Composite Superconductors". 

The next meeting of the TWA will be in 1996 at the Applied Superconductivity 
Conference in the USA. 
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Technical Working Area 17 

CRYOGENIC STRUCTURAL MATERIALS 

T. Ogata 
National Research Institute for Metals 

1-2-1 , Sengen 
Tsukuba, lbaraki 305, Japan 

Tel: +81 298 53 1039 
i=ax: +81 298 53 1090 

e-mail: ogata@nrim.go.jp 

Objectives 

• Exchange of information on mechanical testing methods of composite 
materials at cryogenic temperatures 

• lntercomparison of compression and shear properties of graphite-fiber 
reinforced plastic at cryogenic temperatures and establishment of reliable 
testing methods 

• lntercomparison of tensile and fracture toughness properties of an aluminum 
alloy at cryogenic temperatures and establishment of reliable testing methods 

• Establishment of recommended testing methods at cryogenic temperatures 

The 10th meeting of the cryogenic structural materials working party was held on 17 
July, 1995 in Columbus, Ohio, USA. Dr. Ogata summarized the round robin test (ART) 
programs for both the composite material (G-1 OCR) and the aluminum alloy (2219). 
Nine laboratories from five countries are participating in the composite testing program 
and eight laboratories from five countries are participating in the aluminum alloy 
program. 

Aluminum Alloy 

The average yield strength and ultimate tensile strength strength were 472 MPa with a 
standard deviation of 9 MPa (1.9%) and 666 MPa with a standard deviation of 9 MPa 
(1.3%), respectively. These results show that this aluminum alloy exhibits lower 
strength and toughness compared to previous results with a titanium alloy and 316LN 
stainless steel and prove that there are few problems in cryogenic tensile tests for these 
materials. 

32 



Composite Material 

Preliminary compression test results were reported. The average compressive strength 
and Young's modulus were 763 MPa with a standard deviation of 119 MPa (16%) and 
18 GPa with a standard deviation of 2.6 GPa (14%), respectively. The average shear 
strength was 129 MPa with a standard deviation of 19 MPa (15%). There appears to 
be little difference between results from the short beam shear test and the guillotine 
shear test. Discussion focused on the effect of buckling and failure mode and on 
material available, specimen preparation, testing conditions, and reports for the second 
RRT. 

Future Schedule 

Composite material (2nd RRT) 
Material: The amount of G-10CR available was reported as follows: 

Thickness (mm) Number of sheets 

25.6 3.5 

12.7 3.5 

6.3 2 

2.5 10 

Sheet dimensions: 610 mm x 455 mm 

The 6.3 mm sheet remains in short supply and efforts are being made to obtain 
more material for distribution among the participating laboratories. 

Dimensions of Specimen: The definition of specimen ratio, length/diameter or 
length/area were discussed, and with the analysis of the first RRT results, the 
length/area criterion was selected for the 2nd RRT and it must fall within the range 
of 0.1 to 0.3 based on the ASTM slenderness ratio definition. For the short beam shear 
test, the span ratio should be 4. 

Specimen machining: Specimens will be machined (to participants dimensions), 
packed in silica-gel to control humidity and distributed by NRIM. Participants can also 
machine their own specimens from a bulk sample if desired. 

Testing temperature: Participants agreed to carry out the 2nd RRT at liquid nitrogen 
temperature (77K) and, if possible, also at liquid helium temperature (4K). 

Test Reports: Reports should include a description of the failure mode in both 
compression and shear tests together with the ultimate compression strength, failure 
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strain, Young's modulus, and Poison's ratio. 

Participants had carried out a series of RRTs to refine the testing procedure according 
to the strength-toughness matrix: high strength and higher toughness; high strength 
and lower toughness; ~~nd lower strength and lower toughness. Solder is a soft 
material, with very low strength and unknown toughness at low temperature. 
Participants can check and calibrate the accuracy of their testing system in the low 
loading strain region with solder. A detailed discussion of the purpose and 
procedure led most participants to agree to a RRT and to initiate tensile tests on solder. 
The material will be prepared by FZK in Germany and machined by NRIM. The chosen 
alloy is commonly used for soldering superconducting wire. Tests will 
be carried out at 4K. 

Other activities 

The final draft report on the strain gage program has been prepared by IMGC and it 
will be submitted to Cryogenics for publication. The following TWA meeting was 
planned for the occasion of the ICEC/ICMC 96 meeting at Kitakyushu, Japan in May 
1996. 
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• VAMAS Calendar • 
TWA 17 (Cryogenic Structural Materials) Meeting in conjunction 

with the ICEC/ICMC 96 Meeting, Kitakyushu, Japan May 1996 

TWA 21 (Mechanical Test Methods for Hardmetals) in conjunction 
with Advances in Hard Materials Production meeting, 
Stockholm, Sweden May 1996 

ISO TC 201 Meeting, near Guildford, Surrey, UK July 11-13, 1996 

2nd International Meeting of Pacific Rim Ceramic Societies, 
PacRim 2, including meeting of 
ISO TC 206 (Fine Ceramics), Cairns, Australia July 1996 

QSA9 (Surface Chemical Analysis), Guilford, Surrey, UK July 15-19, 1996 

TWA 20 (Measurement of Residual Stress), 
AECL, Chalk River, Canada September 1996 

43rd AVS Meeting (Surface Chemical Analysis) immediately 
following ASTM E42 Meeting, Philadelphia, PA, USA 

7th European Conference on Applications of Surface 
and Interface Analysis, ECASIA 97, Goteborg, Sweden 
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• VAMAS Technical Working Areas • 
Technical Working Area 1 
Wear Test Methods 
Dr. Eric Santner 
BAM 
Unter den Eichen 87 
D-1000 Berlin 45, Germany 
Tel: +49 30 8104 0020 
Fax: +49 30 811 2029 

Technical Working Area 2 
Surface Chemical Analysis 
Dr. Martin P. Seah 
Cntr. for Matis. Meas. & Tech. 
NPL, Teddington , Middlesex 
TW11 0LW, United Kingdom 
Tel: +44 181 943 6634 
Fax: +44 181 943 2155 
e-mail: mps@newton.npl.co.uk 

Technical Working Area 3 
Ceramics 
Mr. George D. Quinn 
Room A329, Bldg. 223 
NIST 
Gaithersburg, MD USA 20899 
Tel: + 1 301 975 5765 
Fax: + 1 301 990 8729 
e-mail: geoq@enh.nist.gov 

Technical Working Area 4 
Multiphase Polymer 
Dr. Ivana K. Partridge 
School of Industrial Science 
Cranfield Institute of Technology 
Cranfield, MK43 0AL 
United Kingdom 
Tel: +44 1234 750111 Ext. 4153 
Fax: +44 123 475 0875 
e-mail: i.partridge@cranfield.ac.uk 

Technical Working Area 5 
Polymer Composites 
Dr. Graham D. Sims 
Cntr. for Matis. Meas. & Tech . 
NPL, Teddington, Middlesex 
TW11 0LW, United Kingdom 
Tel : +44 181 943 6564 
Fax: +44 181 943 2989 
e-mail: gds@newton.npl.co.uk 

Technical Working Area 7 
Bioengineering Materials 
Dr. Tetsuya Tateishi 
Mechanical Eng. Laboratory 
1-2 Namiki, Tsukuba-shi 
lbaraki 305, Japan 
Tel: +8129858 7013 
Fax: +81 298 58 7291 

Technical Working Area 8 
Hot Salt Corrosion Resistance 
Dr. Stuart R. J. Saunders 
Cntr. for Matis. Meas. & Tech. 
NPL, Teddington, Middlesex, TW11 
0LW, UK 
Tel: +44 181 943 6522 
Fax: +44 181 943 2989 
e-mail: srjs@newton .npl.co.uk 

Technical Working Area 10 
Material Databanks 
Dr. Yoshio Monma 
NRIM, Tsukuba Laboratories 
1-2-1 Sengen, Tsukuba-shi 
lbaraki 305, Japan 
Tel : +81 298 53 1214 
Fax: +81 298 53 1019 
e-mail: monma@nrim.go.jp 

Technical Working Area 12 
Efficient Test Procedures 
for Polymers 
Mr. Roger P. Brown 
RAPRA Technology Ltd. 
Shawbury, Shrewsbury 
Shropshire SY4 4NR 
United Kingdom 
Tel: +44 1939 250383 
Fax: +44 1939 251118 

Technical Working Area 13 
Low Cycle Fatigue 
Dr. Fathy A. Kandil 
Cntr. for Matis. Meas. & Tech. 
NPL, Teddington, Middlesex 
TW11 0LW, United Kingdom 
Tel: +44 181 943 6560 
Fax: +44 181 943 2989 
e-mail: fak @newton.npl.co.uk 

Technical Working Area 14 
Unified Classification 
System for Advanced 
Ceramics 
Mr. Samuel Schneider 
NIST 
Room 8309, Bldg. 223 
Gaithersburg, MD USA 20899 
Tel : + 1 301 975 5657 
Fax: + 1 301 926 8349 
e-mail: sschneid@micf.nist.gov 

Technical Working Area 15 
Metal Matrix Composites 
Dr. W. Steven Johnson 
School of Matis. Science & Engr. 
Georgia Institute of Technology 
Atlanta, GA USA 30332-0245 
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Tel : + 1 404 894 3013 
Fax: +1 404 853 9140 
e-mail : 
steve .johnson @mse.gatech.edu 

Technical Working Area 16 
Superconducting Materials 
Dr. Hitoshi Wada 
NRIM, Tsukuba Laboratories 
1-2-1 , Sengen, Tsukuba-shi 
lbaraki 305, Japan 
Tel : +81 298 53 1196 
Fax: +81 298 53 1005 

Technical Working Area 17 
Cryogenic Structural Materials 
Dr. Toshia Ogata 
NRIM, Tsukuba Laboratories 
1-2-1 , Sengen, Tsukuba-shi 
lbaraki 305, Japan 
Tel: +81 298 53 1039 
Fax: +81 298 53 1090 
e-mail: ogata@nrim.go.jp 

Technical Working Area 18 
Statistical Techniques for 
lnterlaboratory Studies and 
Related Projects 
Mr. Thomas Fritz (acting) 
BAM 
Unter den Eichen 87 
D-12205 Berlin 45, Germany 
Tel: +49 30 8104 4726 
Fax: +49 30 812 1056 
e-mail: thomas.fritz@bam-

berlin .de 

Technical Working Area 19 
High Temperature Fracture of 

· Brittle Materials 
Prof. Karl-Heinz Schwalbe 
GKSS-Forschungszentum 
Postfach 1160 
D-21494 Geesthacht, Germany 
Tel: +49 4152 87 2500 
Fax: +49 41 52 87 2534 

Technical Working Area 20 
Measurement of Residual 
Stress 
Prof. George A. Webster 
Dept. of Mechanical Engineering 
Imperial College 
Exhibition Road, London 
SW? 2BX, United Kingdom 
Tel : +44 171 594 7080 
Fax: +44 171 823 8845 
e-mail : g.webster@ic.ac.uk 



Technical Worki11g Area 21 
Mechanical Measurements 
for Hardmetals 
Dr. Bryan Roebuck 
Cntr. for Matis. Meas. & Tech. 
NPL, Teddington, Middlesex 
TW11 OLW, United Kingdom 
Tel : +44 181 943 6298 
Fax: +44 181 943 2989 
e-mail: br@newton .npl.co.uk 

Technical Working Area 22 
Mechanical Measurement of 
Thin Films and Coatings 
Dr. Stuart R. J Saunders 
Cntr. for Matis. Meas. & Tech. 
NPL, Teddington , Middlesex 
TW11 OLW, United Kingdom 
Tel : +441819436522 
Fax: +441819432989 
e-mail: srjs@newton .npl.co.uk 
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• VAMAS Steering Committee • 
UNITED KINGDOM 
CHAIRMAN 
Dr. Kamal Hossain 
Director 
Cntr. for Matis. Meas. & Tech. 
National Physical Laboratory 
Teddington 
Middlesex TW11 0LW 
Tel: +44 181 943 6024 
Fax: +44 181 943 2989 
e-mail : mkh@newton.npl.co.uk 

SECRETARY 
Mr. John Sillwood 
(Address as above) 
Tel: +44 181 943 7183 
Fax: +44 181 943 2989 
e-mail : jms @newton.npl.co.uk 

Mr. Ian Campbell 
Head of Elecrical Department 
BSI 
389 Chiswick High Road 
London W4 4AL 
Tel : +44 181 996 7263 
Fax: +44 181 996 7799 
e-mail: lan.Campbell @bsi. 

bsi.gold-400.gb 

CANADA 
Dr. Jacques Martel 
Director 
Industrial Materials Research 

Institute 
75, boulevard de Mortagne 
Boucherville, Quebec J4B 6Y 4 
Tel: +1514641 5100 
Fax: +1 514 641 3566 
e-mail : martelj@imi.lan.nrc.ca 

EU 
Prof. Kari Torronen 
Inst. of Advanced Materials 
JRC Petten 
PO Box 2 
NL-1755 ZG Petten 
The Netherlands 
Tel: +31 224 565656 
Fax: +31 224 561002 

Mr Herman Krockel 
(Address as above) 
Tel: +31 224 565208 
Fax: +31 224 563424 
e-mail : krockel@jrc.nl 

FRANCE 
Prof. Claude Bathias 
Conservatoire Nationale des 

Arts et Metiers 
Department of Materials 

Engineering 
292 rue St-Martin 
75141 Paris CEDEX 03 
Tel : +33 1 4027 2322 
Fax: +33 1 4271 9329 

Mr Philippe Follenfant 
Direction Generale des Strategies 

lndustrialles 
Ministere de l'lndustrie des Postes 

et Telecomunications et du 
Commerce Exterieur 

3/5 rue de Barbet de Jouy 75353 
Paris 07 SP 
Tel: +33 43 19 45 29 
Fax: +33 43 19 46 64 

GERMANY 
Prof. Dr. Horst Czichos 
Prasident 
Bundesanstalt fur 

Materialforschung und -prufung 
Unter den Eichen 87 
D-12205 Berlin 
Tel : +49 30 81041000 
Fax: +49 30 811 8876 
e-mail: thomas.fritz@bam-

berlin.de 

Dr. Ing. G. Sievers 
Regierungsdirektor 
Bundesministerium fur Bildung, 

Wissenschaft, Forschung und 
Technologie 
Heinemannstrasse 2 
D-53175 Bonn 
Tel: +49 228 573173 
Fax: +49 228 573605 
e-mail : 622@bmbf.bund400.de 

ITALY 
Eng. Anna Moreno 
ENEA 
Inn-Numa SP SG via 
Anguillarese 301 

00060 S Maria Digaleria 
Roma 
Tel: +39 6 30 486 474 
Fax: +39 6 30 484 729 
e-mail: 
moreno_a@eca401.casaccia.enea 

.it 

Prof. Ing. Paolo Giusti 
Universita di Pisa 
Via Diotisalvi 2 
56100 Pisa 
Tel: +39 50 511 111 
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Fax: +39 50 511 266 

Prof. Sergio Lo Russo 
Universita di Padova 
Via Marzolo 8 
35131 Padova 
Tel: +39 49 827 7000/7013 
Fax: +39 49 827 7003/7102 
e-mail: lorusso@padova.infn.it 

JAPAN 
Mr. Ryo Imoto 
Director, OMST 
Science and Technology Agency 
2-2-1 Kasumigaseki 
Chiyoda-ku 
Tokyo-100 
Tel: +81 3 3581 5271 ext. 435 
Fax: +81 3 3581 7442 

Mr. Toru Amano 
Director, Materials Standards 
MITI 
1-3-1 Kasumigaeki 
Chiyoda-ku 
Tokyo-100 
Tel : +81 3 3501 5668 
Fax: +81 3 3580 8598 

Dr. Tetsuya Saito 
Deputy Director General 
NRIM 
1-2-1 , Sengen 
Tsukuba-shi 
lbaraki-ken 305 
Tel : +81 298 53 1122 
Fax: +81 298 53 1225 
e-mail: saito@nrim.go.jp 

USA 
Dr. Stephen Freiman 
Chief, Ceramics Division 
MSEL 
National Institute of Standards 

and Technology 
Building 223, Room A256 
Gaithersburg, MD 20899 
Tel: + 1 301 975 5761 
Fax: + 1 301 990 8729 
e-mail: freiman@micf.nist.gov 

Dr. James G. Early 
Scientific Advisor to the 

Director, MSEL 
National Institute of Standards 

and Technology 
Building 223, Room 8309 
Gaithersburg, MD 20899 
Tel: +1 301 975 6113 
Fax: + 1 301 926 8349 
e-mail: james.early@nist.gov 
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