










































Overall, progress has been good. Two of the three computer software projects are 
drawing to a close. In Project 18, the parameterisation of interface shapes in depth 
profiling, interlaboratory studies show that the LOGIT system is both robust and 
accurate. In Project 24, the establishment of the data dictionary for describing spectra 
for data bases is nearly complete and will soon be published. Project 13, involves 
factor analysis, a commonly used procedure in many fields. Although this procedure 
is beginning to be used in surface analysis, the VAMAS project has been slowed due 
to limited resources. 

Regarding data processing, the Standard Data Transfer Format (Project 10) has been 
approved as a new ISO work item. Instrument manufacturers and software suppliers 
are installing it as a facility so that technology shall move from an era in which analysts 
were largely confined to the instruments supplier's software into one in which the 
analyst may easily use the most appropriate software. Groups can relate their work 
through a common software despite having widely differing instruments. This second 
stage has been the successful object of Project 30 which is producing a new MS­
Windows version of the programme. Analysts can readily use a common processing 
system with a number of interesting and unique features. 

A recently completed round robin in Project 2 shows that, in general, the newer XPS 
instruments with monochromators may not be able to use Auger electron peaks for 
accurate energy calibration. Project 3 which is at the heart of quantifying surface layers 
by Angle-resolved XPS is also moving towards fruition as the many computational 
algorithms are tested. However, the need to find reference materials with a known 
structure to test the algorithms will be difficult to solve. Interaction with the calibration 
methods of Project 12 using accurate nuclear beam techniques is now more feasible. 
The problem of XPS reference materials is the topic of Projects 6, 25 and 28. Project 
25 is complete but Project 28 needs more international participation. 

Reference materials are an extremely important aid to analysts. It is generally accepted 
that the most accurate method of quantifying any spectroscopy is to calibrate with an 
appropriate reference material with a matrix as close as possible to that of the 
specimen. If one could do better by the first principles route one could re-certify the 
reference material more accurately but this is rarely feasible. For true surface analysis, 
reference materials are very difficult to produce since surfaces tend to be unstable 
outside the ultra-high vacuum (UHV) environment. The only surface reference sample 
that we are aware of is the steel fracture samples in which the surface is prepared by 
fracture in the UHV by impact. These give submonolayers of phosphorus (P) and tin 
(Sn) segregants (Mat. Sci. Tech . .8., 1023-1035, 1992). This is also the case for the 
sputter depth profile certified reference material of Project 1 (still available) and for the 
SIMS materials of Projects 5 and 19. A number of SIMS reference materials exist but 
only boron in silicon from NIST is currently available with certification. It is expensive 
to develop and certify these standards and so in Project 5 an approach is being 
developed of primary, secondary and working standards to make the process more 
economic. Resources continue to be a concern but it is hoped that the establishment 
of ISO/TC 201 and its work program will assist the VAMAS efforts. 
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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 

Objectives 
• To undertake pre-standardization research on the reliability and reproducibility 

of test procedures for advanced technical ceramics 

Seven projects have been completed in TWA 3 as listed in Table I. VAMAS final reports 
have been prepared for projects 2 through 6 and are available from NIST or the parent 
organizing laboratory for each project. In most instances, open literature summary 
reports have been published as well. 

The high-temperature fracture toughness project, No 4, organized by the Japan Fine 
Ceramic Center (JFCC) was completed in 1993. VAMAS Report No. 16, VAMAS Round 
Robin on Fracture Toughness of Silicon Nitride at High Temperature, was published by 
JFCC in December 1993. This project involved 12 laboratories and used single-edged 
precracked beam (SEPB), chevron notch (CN), and single-edged V-notched beam 
specimens at up to 1200°C in air or inert atmosphere. A summary paper, VAMAS 
Round Robin on Fracture Toughness of Silicon Nitride, was accepted for publication in 
1994 by the American Ceramic Society. A short summary paper was also presented 
at the 8th CIMTEC Conference in Florence, Italy in July 1994. A Japanese Industrial 
Standard, JIS R 1617, was adopted in 1994 and is based in part on the results of the 
VAMAS round robin project. 

The fracture toughness by the surface crack in flexure (SCF) method project, No 6, was 
organized by the National Institute of Standards and Technology and EMPA, the Swiss 
Federal Research Laboratory and completed in September 1993. The SCF method was 
used successfully on three advanced ceramics by as many as 20 laboratories. VAMAS 
Report No. 17, Fracture Toughness of Advanced Ceramics by the Surface Crack in 
Flexure (SCF) Method: A VAMAS Round Robin, was published by NIST in June 1994. 
A short summary paper was presented at eh American Ceramic Society Conference in 
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Cocoa Beach in January 1994 and subsequently published in Ceramic Engineering and 
Science Proceedings, Volume 15, No. 5, September-October 1994. In addition, a 
condensed summary paper was presented at the 8th CIMTEC Conference. A draft 
fracture toughness standard has been prepared by ASTM Committee C28, Advanced 
Ceramics in conjunction with ASTM Committee EB, Fracture and Fatigue. The new 
draft draws heavily upon the experiences of the VAMAS project. 

Table I. TWA 3 Completed Projects 

Project Ti,tle Organizing Beginning and 
Number Laboratory End Year 

1 Dynamic Fatigue Strength NIST, USA 1987-1990 

2 Hardness NPL, UK 1988-1989 

3 Fracture Toughness, Room JFCC, Japan 1989-1992 
Temperature 

4 Fracture Toughness, JFCC, Japan 1990-1993 
High Temperature 

5 Quantitative Microscopy NPL, UK 1991-1992 
CTK,NL 

6 Fracture Toughness by NIST, USA 1992-1993 
SCF 

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

The fractographic analysis of fracture origins project, No 7, was completed in late 1993. 
This round robin entailed the examination of photographs and actual fracture surfaces 
by 17 participating laboratories. The project was organized by the U.S. Army Research 
Laboratory in cooperation with NIST. In many instances there was a good consensus 
in the origin characterization, but in others, there was not. A detailed study of the 
causes of the interpretation agreements and disagreements led to a better 
understanding of the processes that are critical to a proper fractographic 
characterization in advanced ceramics. VAMAS Report No.19 has been prepared and 
will be distributed in early 1995. Condensed summary reports have been presented at 
and published in the proceedings of the following conferences: American Ceramic 
Society, Cocoa Beach, January 1994; American Ceramic Society, Cocoa Beach, 
January 1995, both published in Ceramic Engineering and Science Proceedings; 8th 
CIMTEC, Florence, Italy, July 1994; and the 48th Meeting of the Mechanical Failures 
Prevention Group, Wakefield, Massachusetts, April 1994. A comprehensive summary 
paper will be prepared for the Conference on Fractography of Glasses and Ceramics 
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at Alfred University, Alfred , NY, in June 1995. 

A new project began in October 1994: Fracture Toughness of Ceramic Composites. 
This project , organized by the JFCC, has 16 laboratories participating from Japan, 
Europe, Canada, and the USA. It features single-edged notched beam (SENB), single­
edged V-notch beam (SEVNB), and single-edged precracked beam (SEPB) testing on 
SiC whisker-reinforced silicon nitride matrix specimens at room temperature. 

Planning and preliminary experiments are underway for a new project on instrumented 
hardness or recording hardness of ceramics . The Federal Institute for Materials 
Research (BAM) is coordinating this project with some assistance from NIST. Hardness 
and depth of penetration will be measured by instrumented hardness machines. The 
details of the project are currently being refined. Either Berkovich or Vickers indenters 
will be used at loads up to 1 Nor 1 ON in a borosilicate crown glass and a silicon nitride 
ceramic. 

Preliminary planning is underway for new projects on oxidation resistance, quantitative 
microscopy characterization of second phase and/or porosity content , and surface 
roughness of ceramic parts. 
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Technical Working Area 4 

POLYMER BLENDS 

I. K. Partridge 
School of Industrial and Manufacturing Science 

Cranfield University 
Cranfield, Bedford, UK, MK43 0AL 

Tel: +44 234 750111 , ext. 2513 
Fax: +44 234 750875 

Objectives 
• To provide the technical basis for drafting standards test procedures for new, 

high performance polymer alloys and blends in five complementary technical 
areas: melt flows; dynamic testing; thermal properties; morphology; and 
mechanical properties 

In September 1994 an international conference on polymers "Polymat '94" took place 
at Imperial College in London, attended by some three hundred delegates. Among the 
delegates were the national representatives of TWA 4, Multiphase Polymers who made 
contributions to the Polymer Blends sessions, organized by the Chair of TWA 4. The 
conference provided an opportunity for detailed discussions between the national 
representatives and other delegates on the technical issues of current interest to the 
TWA. A further presentation of the group's activities was made by a poster prepared 
by the Chair. 

The open technical meeting of TWA 4 followed immediately upon the close of the main 
conference and was attended by the national representatives and six members of the 
UK technical working party. Following an introduction by Dr. Partridge (TWA 4 Chair), 
Dr. Rides of the National Physical Laboratory (NPL) made a presentation on the status 
of the development of mould design for a standard 15cm x 15cm plaque specimen . The 
discussion centered upon the best interaction between this project (part of a 
programme on Advanced Materials sponsored by the UK Department of Trade and 
Industry) and the morphology and property characterization activities of the TWA to 
achieve efficient iterative progress towards the provision of design data samples for 
multiphase polymers. The current materials used are short glass fibre reinforced PP and 
PBT and the specific programme requirements were identified as follows: 

• image analysis of fibre orientation in plaque mouldings, supplied by NPL, for 
comparisons with computer predictions; 
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• assessment of repeatability/reproducibility of image analysis data for fibre 
orientation; 

• modulus determinations parallel and transverse to flow direction in the plaque 
mouldings; 

• other mechanical property measurements to quantify the anisotropy of the 
mouldings; and 

• critical evaluation of the predictive methods for relating the modulus and the fibre 
orientation distribution. 

Dr. Partridge of Cranfield University (UK) followed with a report on the current status 
of fracture testing procedures relevant to multiphase polymers. The European Structural 
Integrity Society (ESIS) Technical Committee on Polymers and Composites is finalizing 
its ISO proposal on a J-integral test procedure, following the acceptance by ISO of the 
Linear Elastic Fracture Mechanics (LEFM) [Kc/Ge] protocol. The Essential Work of 
Fracture as well as Impact testing procedures continue to be investigated using a range 
of isotropic polymeric materials. Testing of polymer blend samples which contain 
uniformly dispersed sub-micrometer particles presents no additional problems. 
Conversely, attempts to formalize a LEFM procedure for short fibre reinforced plastics 
by an Appendix to the above mentioned ISO protocol have run into difficulties. 

Whilst there is an intrinsic fracture mechanical problem in defining a property of an 
inhomogeneous material, the need for a characterizing parameter is recognized. 
Discussion of this problem is a main agenda item for the next ESIS TC4 meeting in Les 
Diablerets, Switzerland, 17-19 May 1995. Samples of the VAMAS NPL-produced 
plaques (see earlier), with characterized morphologies, are available for critical testing 
pending the outcome of the Les Diablerets meeting. The problem is likely to be re­
visited for all the other fracture test procedures in the case of partially compatibilized 
polymer blends. 

The final presentation of the meeting was given by Prof. Nishi of Tokyo University, 
Japan. It was a detailed account of the results of the 1st round robin exercise on 
Morphology Quantification, which had been performed on a centrally distributed set of 
TEM micrographs of a commercial compatibilized polymer blend. The large range of 
hardware and software utilized by different groups in the member countries was 
highlighted. This is compounded with serious difficulties in deciding on the appropriate 
level of contrast cut-off for particle definition. The 52-page summary report compiled by 
Nishi and Ikehara concludes that "for particle analysis it is very important to show 
binarised data and to explain the method of binarisation" and that for analysis of the 
spatial distribution of particles "no analysis standard exists and binarised data must be 
presented together with a definition of parameters or functions used to describe the 
distribution". The report, intended to be published as a VAMAS Technical Report in 
1995, makes a compelling case for standardization in the area of digital image analysis 
before additional problems of morphology sample preparation can be addressed . 
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The following day the national representative from all the VAMAS countries, with the 
exception of Canada, met in a closed organizational meeting. The technical issues 
raised in the technical meeting were picked up with further technical discussions, 
leading to the formulation of an action plan for 1995. The next meeting of the national 
representatives is scheduled to coincide with the 1995 International Chemical Congress 
of Pacific Basin Societies, 17-22 December 1995, Honolulu, Hawaii, USA. It will again 
be linked with an open technical meeting, exact date and venue to be determined. 
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Technical Working Area 5 

POLYMER COMPOSITES 

G.D. Sims 
Composites and Polymer Properties Branch 

National Physical Laboratory 
Teddington, Middlesex, UK, TW11 0L W 

Tel: +44 181 943 6564 
Fax: +44 181 943 2989 

Objectives 
• To assess and refine fracture toughness measurements for delamination 

crack growth 

• To develop test procedures, data presentation, and failure criteria for fatigue 
of continuous fibre composites using flexural and tensile test conditions 

• To develop creep test procedures for continuous multidirectional composites 

The previous work program focused on fracture toughness, creep, and fatigue. It is 
hoped that a complete VAMAS report covering all of the mode I & II, static and fatigue 
delamination fracture toughness testing for Phase 1 of the program can be prepared in 
the near future. The VAMAS fracture toughness work closely followed the then ASTM 
procedure. The USA has recently proposed an ISO work Item based on their version 
(D5528) of the mode I test method and this work item has been supported by the UK. 
The VAMAS Report on the Phase 1 testing for tension and flexural fatigue modes has 
been used to support a UK proposal for an ISO new work item on tensile fatigue. The 
VAMAS program showed that this test mode was more repeatable than the flexure test 
method which is currently an ISO work item. The results from this VAMAS program 
and other extensive NPL fatigue projects has been assembled into a "Good Practice" 
guide for fatigue testing of polymer matrix composites. 

Discussions on new TWA work projects revealed continuing interest in fatigue testing. 
Now that new ISO/CEN standards have been established for static tension test methods 
and are being established for other modes, a re-evaluation of this topic using the new 
agreed specimen sizes appears worthwhile. At the ISO TC61/SC13 meeting and at 
recent CEN and BSI meetings, requests have been made to identify topics for ISO 
consideration, either future standards or existing standards that are not adequate. 
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A possible candidate for a future research topic is compression-after-impact, as both 
the UK and Japan are developing miniature versions to provide a lower cost method of 
obtaining these data in response to concerns at the expense of the current Boeing 
method. There is extensive theoretical under-pinning research on predicting the 
damage modes occurring under different situations which can support the project. The 
Japanese have been asked to consider leading this effort. 
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• V AMAS Calendar • 

TWA 17 (Cryogenic Structural Materials) Meeting in conjunction with 
the ICMC 95, Columbus, OH, USA July 17, 1995 

TWA 3 (Ceramics) Meeting in conjunction with the 6th Symposium 
on Fracture Mechanics of Ceramics, 
Nuclear Research Center, Karlsruhe, Germany July 18-20, 1995 

TWA 5 (Polymer Composites) in conjunction with the 
10th International Conference on Composite Materials, 
Whistler, British Columbia, Canada August 15, 1995 

IVC-13/ICSS-9, including meeting of 
ISO/TC 201 (Surface Chemical Analysis) 
Yokohama, Japan September 25-29, 1995 

6th European Conference on Applications of Surface 
and Interface Analysis [ECASIA], Montreux Congress 
Centre, Montreux, Switzerland 

TWA 17 (Cryogenic Structural Materials) Meeting in conjunction 
with the ICMC 96 Meeting, Fukuoka, Japan 

TWA 4 (Multiphase Polymers) Meeting in conjunction with the 
1995 International Chemical Congress of Pacific 
Basin Societies, Honolulu, Hawaii, USA 

2nd International Meeting of Pacific Rim Ceramic Societies, 
PacRim 2, including meeting of 
ISO/TC 206 (Fine Ceramics) , Cairns, Australia 
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• V AMAS Technical Working Areas • 

Technical Working Area 1 
Wear Test Methods 
Dr. Eric Santner 
BAM 
Unter den Eichen 
D-12200 Berlin 45, Germany 
Telephone:+49 30 8104 1520 
Fax: +49 30 8104 1527 

Technical Working Area 2 
Surface Chemical Analysis 
Dr. Martin P. Seah 
Division of Materials Metrology 
National Physical Laboratory 
Teddington, Middlesex 
United Kingdom TW11 0LW 
Telephone: +44 181 943 6634 
Fax: +44 181 943 2989 
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 
Telephone : + 1 301 975 5765 
Fax: +1 301 990 8729 
e-mail : geoq@enh.nist.gov 

Technical Working Area 4 
Polymer Blends 
Dr. Ivana K. Partridge 
School of Industrial Science 
Cranfield Institute of Technology 
Cranfield, MK43 0AL 
United Kingdom 
Telephone: +44 1234 750111 

ext. 4153 
Fax: +44 1234 750875 
e-mail : i.partridge @cranfield.ac.uk 

Technical Working Area 5 
Polymer Composites 
Dr. Graham D. Sims 
Division of Materials Metrology 
National Physical Laboratory 
Teddington, Middlesex 
United Kingdom TW11 0LW 
Telephone: +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 
Telephone: +81 298 58 7013 
Fax: +81 298 58 7291 

Technical Working Area 8 
Hot Salt Corrosion Resistance 
Dr. Stuart R. J. Saunders 
Division of Materials Metrology 
National Physical Laboratory 
Teddington, Middlesex 
United Kingdom TW11 0LW 
Telephone: +44 181 943 6522 
Fax: +44 181 943 2989 
e-mail: srjs@newton.npl.co.uk 

Technical Working Area 1 O 
Material Databanks 
Dr. Yoshio Monma 
NRIM, Tsukuba Laboratories 
1-2-1 Sengen, Tsukuba-shi 
lbaraki 305, Japan 
Telephone: +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 
Telephone: +44 1939 250383 
Fax: +44 1939 251118 

Technical Working Area 13 
Low Cycle Fatigue 
Dr. Fathy A. Kandil 
Division of Materials Metrology 
National Physical Laboratory 
Teddington, Middlesex 
Telephone: +44 181 943 6560 
Fax: +44 181 943 2989 
e-mail: fak@newton.npl.co.uk 
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Technical Working Area 14 
Unified Classification System 
for Advanced Ceramics 
Mr. Samuel Schneider 
NIST 
Room B309, Bldg. 223 
Gaithersburg , MD USA 20899 
Telephone: + 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 
Telephone: + 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 
Telephone: +81 298 53 111 1 
Fax: +81 298 53 1005 

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

Technical Working Area 18 
Statistical Techniques for 
lnterlaboratory Studies and 
Related Projects 
Prof. Dr. Klaus Doerffel 
Martin-Luther Universitat 
Department of Chemistry 
06217 Merseburg, Germany 
Telephone: +49 3461 46 2042 



Technical Working Area 19 
High Temperature Fracture of 
Brittle Materials 
Prof. Karl-Heinz Schwalbe 
GKSS-Forschungszentum 
Postfach 1160 
D-21494 Geesthacht, Germany 
Telephone: +49 4152 87 2500 
Fax: +49 4152 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 
Telephone: +44 171 594 7080 
Fax: +44 171 823 8845 
e-mail: g.webster@ic.ac.uk 
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Technical Working Area 21 
Mechanical Measurements for 
Hardmetals 
Dr. Bryan Roebuck 
Division of Materials Metrology 
National Physical Laboratory 
Teddington, Middlesex 
United Kingdom TW11 0LW 
Telephone: +44 181 943 6298 
Fax: +44 181 943 2989 
e-mail: br@newton.npl.co.uk 



• V AMAS Steering Committee • 
USA 
CHAIRMAN 
Dr. Harry L. Rook 
Deputy Director 
Materials Science and 

Engineering Laboratory 
National Institute of Standards 

and Technology 
Building 223, Room 8309 
Gaithersburg, MD 20899 
Tel: + 1 301 975 5658 
Fax: + 1 301 926 8349 
e-mail: rook@micf.nist.gov 

SECRETARY 
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: early@micf.nist.gov 

CANADA 
Dr. Jacques Martel 
Director 
Industrial Materials Research 

Institute 
75, boulevard de Mortagne 
Boucherville, Quebec J4B 6Y 4 
Tel: +1 514 641 5050 
Fax: +1 514 641 5101 
e-mail: martelj@imi.lan.nrc.ca 

EU 
Dr. A. Garcia-Arroyo 
Director 
Directorate General XII 
Commission of the European 

Union 
Rue de la Loi 200 
8-1049 Bruxelles 
Belgium 
Tel: +32 2 296 19 85 
Fax: +32 2 295 80 46 

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 40 27 23 22 
Fax: +33 1 42 71 93 29 

GERMANY 
Prof. Dr. Horst Czichos 
Prasident 
Bundesanstalt fur 

Materialforschung und -priifung 
Unter den Eichen 87 
D-12205 Berlin 
Tel: +49 30 8104 1000 
Fax: +49 30 811 8876 
e-mail: thomas.fritz@bam-

berlin.de 

Dr. Ing. G. Sievers 
Regierungsdirektor 
Referat 622 (Neue Materialien) 
Bundesministerium fur Bildung, 

Wissenschaft, Forschung und 
Technologie 

D-53170 Bonn 
Tel : +49 228 593173 
Fax: +49 228 593605 

ITALY 
Dr. Anna Gandini 
ENEA 
Viale Regina Margherita 125 
Roma 
Tel: +39 6 85 282 489 
Fax: +39 6 30 484 203 

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

Prof. Sergio Lo Russo 
Universita di Padova 
Via Marzolo 8 
35131 Padova 
Tel: +39 49 844 201/303 
Fax: +39 49 827 7102 
e-mail: lorusso@padova.infn.it 
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JAPAN 
Mr. Ayo 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 Kasumigaseki 
Chiyoda-ku 
Tokyo-100 
Tel: +81 3 3501 1511 ext. 4661 
Fax: +81 3 3580 8598 
e-mail: ataa3878@miti.go.jp 

Dr. Atsushi Oguchi 
Deputy Director General 
NRIM 
Science and Technology Agency 
1-2-1 , Sengen 
Tsukuba-shi 305 
Tel: +81 298 53 1122 
Fax: +81 298 53 1010 
e-mail: oguchi@ nrim .go.jp 

UNITED KINGDOM 
Dr. Kamal Hossain 
Head 
Division of Materials Metrology 
National Physical Laboratory 
Teddington 
Middlesex TW11 0LW 
Tel: +44 181 943 6024 
Fax: +44 181 943 2989 
e-mail: mkh@newton.npl.co.uk 

Mr. Ian Campbell 
Secretary, BEC 
BSI 
389 Chiswick High Road 
London W4 4AL 
Tel: +44 181 996 7263 
Fax: +44 181 996 7400 
e-mail: lan.Campbell@bsi. 

bsi.gold-400.gb 
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Ms. Kathleen Kono 
Executive Director 
Institute for Standards Research 
American Society for Testing 

and Materials 
1916 Race Street 
Philadelphia, PA 19103 
Tel: +1 215 299 5555 
Fax: +1 215 299 5470 
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