












among the measuring laboratories. The 
importance of close control of several 
parameters during testing was demon­
strated. These results should permit future 
standardization of the test method used 
here. They also provide baseline data for 
friction and wear properties of two 
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FIGURE 3. Photograph of wear track on 
steel disc, and corresponding profile 
measurements. 
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unworn surface wear scar 

FIGURE 4. Profile measurement of 
alumina ball. 
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materials that designers of tribological sys­
tems may use. Future interlaboratory test­
ing in this and other working groups can 
build on the experience gained here, and 
thereby provide even more valuable con­
tributions to material science. 
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• TECHNICAL WORKING AREAS 

Technical Working Area 1 

WEAR TEST METHODS 

Prof. Dr. H. Czichos, BAM , Unter den Eichen 87 
D-1000 Berlin 45 

(Tel: +49 30 8104 0020) 

• 

In order to obtain reliable information on the comparability of wear test methods, the 
working group started with a round robin exercise including AISI 52100 (steel) and alpha 
alumina ceramics. Both were tested in a ball on disc configuration in all four possible 
combinations: steel ball/steel disc; alumina ball/steel disc; steel ball/alumina disc; and 
alumina ball/alumina disc. A complete set of samples was sent to 36 participating labora­
tories in Canada, France, Germany, Italy, Japan, the United Kingdom, and the United 
States. By the end of August 1986, results have been returned by 30 laboratories. 

On the basis of the results compiled, the first round robin is considered to be a full 
success. It has been proven that the reproducibility of friction and wear measurements 
is as good as the reproducibility of measurements of other engineering quantities provided 
that the tribological conditions are well defined. 

A second VAMAS wear round robin is being planned. Silicon carbide and silicon 
nitride are under consideration. Discussions are under way concerning the specific oper­
ating conditions. 

Technical Working Area 2 

SURFACE CHEMICAL ANALYSIS 

Dr. C. J. Powell, NBS, Gaithersburg , MD 20899 
(Tel : + 1 301 975 2534) 

Surface chemical analyses are now made on a large variety of advanced materials 
(e.g., semiconductors, polymers, metals, oxides, glasses) after fabrication and at vari­
ous times during their service life for process optimization, failure analysis, and quality 
control. Although the surface analysis methods in use are extremely valuable, standards 
of practice, reference data, and reference materials are needed so that measurements 
of known accuracy can be routinely obtained and so that measurements and informa­
tion can be reliably transferred from one laboratory to another. 

The principal objective of this Working Party is to produce by coordinated effort the 
reference procedures, reference data, and reference materials necessary to establish 
standards for surface chemical analysis. The status of projects initiated in 1985 is as follows: 

• Development of thin oxide films as reference materials. Work is nearing com­
pletion between laboratories in the UK, France, Canada, and Belgium to define the 
accuracies of different methods for determining the atomic thickness of a tantalum 
pentoxide on tantalum material developed earlier in the UK. The material is available 
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with two oxide thicknesses and will be useful as standards for calibrating ion-beam 
fluxes in sputtering experiments and in high-energy ion-beam reaction and scatter­
ing experiments. 

• Development of calibration data for the energy scales of Auger-electron spec­
trometers. Traceable calibrations have been established in the UK for Cu, Ag, and 
Au Auger peaks with an accuracy of ± 0.02 eV. Similar but independent measure­
ments are nearing completion in the US. 

• Procedures for quantitative x-ray photoelectron spectroscopy. Test materials pre­
pared in Canada and Germany have been identified as candidates for a proposed 
round robin on measurements of film thickness and film stoichiometry. A round robin 
will be designed following test measurements in the US. 

Additional multilateral projects are expected to be initiated following a meeting of 
national representatives in London on November 17, 1986. Some of the topics under 
consideration for such projects are: correction methods for backscattering in Auger­
electron spectroscopy (AES); measurements of spatial resolution in AES; tests of 
algorithms and software for data processing; tests of channeling effects in AES; develop­
ment of reference materials prepared by ion implantation; and development of reference 
materials for the measurement of depth resolution in depth-profile analysis. 

Two workshops on quantitative surface analysis with this Working Party as a co-sponsor 
were held in the autumn of 1986. The first was held at NBS on October 24 and the sec­
ond at NPL on November 17. Each workshop preceded a major international meeting 
and had discussions on reference data, reference materials, reference procedures, and 
instrument calibration. 

An article on objectives, plans and projects of the Working Party was published recently 
in Surface and Interface Analysis [9, 79-83 (1986)] 

Technical Working Area 3 

CERAMICS 

Prof. P. Boch, ENSCI, 47 av. Albert Thomas, F-87065 Limoges 
(Tel : +33 5579 3480) 

Two intercomparisons are underway: 1) the determination of environmentally enhanced 
fracture, led by Stephen Freiman and Edwin Fuller of NBS, and 2) the determination 
of hardness, led by Roger Morrell of NPL. 

A number of laboratories in the U.S. and Britain who wish to participate in the frac­
ture test series have been identified. Aluminum oxide specimens for the interlaboratory 
test procedure have been received from Desmarquest and have been distributed to par­
ticipants. 

The hardness test round robin is progressing well. NPL has characterized and dis­
tributed 25 pairs of alumina ceramic samples, one each to France, Italy, Germany, the 
US, and the EC; six to Japan, and the remainder in the UK. The return date is the end 
of 1986. Analysis of the results is expected to be complete by mid 1987. 
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Technical Working Area 4 

POLYMER BLENDS 

Dr. L. A. Utracki, CNR IGM, 75 blvd. de Mortagne 
Boucherville, Quebec J4B 6Y4 

(Tel: + 1 514 641 2280) 

Polycarbonate/polyethylene (PC/PE) samples for a round ·robin of mechanical and 
structural testing have been distributed to all participating countries. Preliminary tests 
have already been made in several countries. 

Rheological characterization in the solid and molten states has been carried out in 
Canada, France, and the UK. Thermal analysis and accelerated aging tests have been 
performed in Germany. Morphological studies have been carried out in Italy, the UK, 
and Canada. Infrared spectroscopic measurements have been performed in Germany. 
Dielectric measurements have been made in Italy and the UK. lnterfacial properties also 
have been examined in the UK. As a result of high viscosity of PC and PE at 285°C, 
determination of the interfacial tension proved to be impossible. After 24 hours, equilibrium 
shape had not been obtained. However using lower viscosity analogues, the interfacial 
tension was calculated to be 7.8 mN per meter. The value for the VAMAS blends was 
estimated to be 8 to 9 mN per meter. 

Problems were encountered with the initial flatness of the samples, which was insuffi­
cient for several of the tests. A procedure developed independently in the UK and in 
Canada to flatten the samples has been applied successfully and work is proceeding 
satisfactorily. 

Over the next year the results will be compared and analyzed, and the test proce­
dures modified and repeated. 

The next meeting of the TWP-Polymer Blends is scheduled for Bundesanstalt fur 
Materialforschung und -prufung (BAM) in Berlin on April 13 and 14. For hotel reserva­
tions please contact Prof. Dr. G. Pastuska at BAM before the beginning of the new year. 

Technical Working Area 5 

POLYMER COMPOSITES 

Prof. C. Bathias, Universite de Technologie de Compiegne 
BP 233, F60206 Compiegne 

(Tel : +33 4420 9960) 

Delamination tests of composite materials are useful for the determination of the tenac­
ity of the matrix. This depends on interface rupture by crack growth, a function of the 
interface properties. Application of fracture mechanics concepts seems to be a promis­
ing method to study delamination of composite materials. 

Work in ASTM D 30.02.02 has addressed the accuracy of testing in this area. The 
need for a satisfactory method for the determination of those properties linked to delami­
nation is now widely recognized. 

A VAMAS round robin is being designed to assist in the resolution of these prob­
lems. ASTM is working with the delamination of carbon fiber composites under constant 
loading. Therefore, VAMAS will begin with fiber glass composites, first under constant 
loading, and then extend this to cyclic loading. 

8 



Two types of materials are being supplied by Vetrotex: a unidirectional epoxy fiber 
glass material and a woven fiber material. A principal goal in the study is to prove that 
the dissipated energy rate during delamination is a satisfactory measure of the tough­
ness of resins under certain conditions. These conditions need to be determined. The 
following parameters will be studied: specimen size, delamination initiation, test control, 
and means of extension. 

Technical Working Area 6 

SUPERCONDUCTING AND CRYOGENIC STRUCTURAL 
MATERIALS 

Dr. K. Tachikawa, NRIM, 1-2-1, Sengen, Sakura, Niihari-gun 
lbaraki 305 

(Tel: +81 298 51 6311) 

This Technical Working Party had its first meeting at the Karlsruhe Nuclear Research 
Center on April 28 and 29, 1986. The meeting was attended by 19 participants of sum­
mit countries and two non-Summit countries, Austria and the Netherlands. In addition, 
there were some invited technical specialists. 

At this meeting, the current status of research programs in participant countries and 
that of related international cooperation were reported. It was then agreed to institute 
a comprehensive round robin test to measure the critical current of Nb3Sn supercon­
ductors. A firm time schedule for this round robin was drafted. Later series of measure­
ments, covering AC losses in superconductors and the tensile strength and fracture tough­
ness of cryogenic structural materials, were also agreed to at this meeting. 

The critical current, le, is the most important parameter in practical high-field super­
conductors. CEC will provide tantalum-doped improved Nb3Sn conductors for the round 
robin test, while Japan will provide titanium-doped samples. The possible provision of 
samples from the US has not been decided. These standard samples were dispatched 
in September, 1986, to 26 participating laboratories. 

A questionnaire on the methods and existing test equipment for AC loss measure­
ment in superconductors, based on proposals at the first TWP meeting by Prof. van de 
Klundert of the Netherlands, has been distributed. A questionnaire on existing test equip­
ment to be used for the round robin test of cryogenic structural materials is being con­
structed by Dr. R. P. Reed of the US. 

An intermediate meeting took place at the time of the 1986 Applied Superconduc­
tivity Conference in Baltimore. Reports on the progress of the le round robin test were 
made, and discussions on future collaboration in AC loss measurement and cryogenic 
structural materials round robin tests took place there. The le round robin measurement 
of Nb3Sn superconductors will be completed by the end of March, 1987. The second 
TWP meeting is scheduled on June 22 and 23, 1987 at the National Bureau of Stan­
dards in Boulder. 
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Technical Working Area 7 

BIOENGINEERING MATERIALS 

Dr. D. De Rossi, Centro E. Piaggio, Pisa 
(Tel: +39 50 44478/500827) 

During the first meeting of the Technical Working Party in Capri, Italy, in conjunction 
with the IUPAC meeting on blood-materials interactions in June 1985, the activity of the 
Working Party was divided into four areas, according to the materials environment: 

1) materials in contact with hard tissues 
2) materials in contact with soft tissues 
3) materials in contact with blood 
4) materials for biotechnology 

The second meeting of the Technical Working Party was held in Chester, UK, in March 
1986 in conjunction with the "Consensus Conference on Definitions in Biomaterials;· 
sponsored by the European Society for Biomaterials. 

During this meeting, two programs were selected: 

A) lntercomparison of Implantation Tests Involving Different Cell Cultures, under the 
leadership of Dr. G. Heimke of Germany 

B) Controlled Study of Synthetic Materials with Blood Plasma Proteins and 
Monoclonal Antibodies, under the leadership of Prof. Marcel Josefowicz 

Subsequently, a cooperative project between Japan and Italy was officially submit­
ted, under the auspices of VAMAS, for funding by the two governments. It is expected 
that the agreement will become fully operative in 1987. Responsible for the initiative are 
Dr. T. Tateishi of MITI and Dr. D. De Rossi of the University of Pisa. The initiative refers 
to a joint study on Critical Issues Related to the Design and manufacturing of Advanced 
Materials for Prostheses and Artificial Organs. 

Consideration is being given to a similar agreement to support extension to the Brit­
ish scientific partners of the Technical Working Party, through negotiations with Prof. D. 
F. Williams. 

Technical Working Area 8 

HOT SALT CORROSION RESISTANCE 

Dr. T. B. Gibbons, NPL, Teddington, Middlesex, TW11 0LW 
(Tel: +44 1 943 6026) 

Materials used in critical "hot-end" applications in gas turbines, e.g . blades and noz­
zle -guide-vans (NGVs) are required to have adequate resistance to hot salt corrosion. 
This is particularly important in engines used in industrial and marine environments where 
atmospheric pollution (e.g. NaCl content) and impurities in the fuel, particularly sodium 
and sulphur, can combine to cause serious problems of corrosion. Various test tech­
niques have been developed to assess the hot-salt corrosion resistance of these alloys, 
which are usually Ni-Cr- or Co-Cr-based; but there can be considerable inconsistency 
in the results obtained with individual alloys in different test conditions. 
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In recent years there has been an extensive international effort aimed at understanding 
the hot-salt corrosion mechanism and the relevance of the various test techniques in terms 
of the operation experience with engine components. /ls a result, there is now some general 
agreement about the mechanisms of corrosion in these conditions and some consensus 
regarding the parameters to be controlled in order to establish valid testing procedures. 

The aim of the VAMAS effort is to build on these developments by bringing together 
relevant organizations in Europe, the US, and Japan to define an agreed set of testing 
parameters for rig tests and subsequently to carry out an intercomparison to confirm the 
validity of the procedures used. This would then provide an agreed database from which 
national and international standards could be developed. 

The work has progressed to the stage where a survey of testing conditions in rig facili­
ties has been completed and plans for an intercomparison exercise to be conducted using 
agreed guidelines with specified test parameters are being finalized. It is expected that the 
guideline document will subsequently be modified to serve as a code of practice for this 
type of testing. 

Technical Working Area 9 

WELD CHARACTERISTICS 
Dr. Ken Mills, NPL, Teddington, Middlesex, TW 11 OLW 

(Tel : +44 1 943 6592) 

Dr. Harumasa Nakamura, NRIM, Tokyo 
(Tel: +81 3719 2271) 

A detailed program is being developed in weld pool penetration in conjunction with 
chemical analysis. Among the projects under consideration is an intercomparison. 

Technical Working Area 10 

MATERIALS DATABANKS 
Dr. J. Rumble, NBS, Gaithersburg, MD 20899 

(Tel: + 1 301 975 2203) 

Dr. H. Kr6ckel , CEC Joint Research Centre, NL-1755 ZG Petten 
(Tel: +31 2246 5208) 

This program is designed to identify standardization activity related to the computeriza­
tion of material property data. The Working Party is defining as precisely as possible all 
standards needed to build materials data systems, whether centralized on mainframes or 
stored on local or personal computers. The thrust is to identify problem areas and options 
for addressing these problems. A report will be issued in Spring, 1987. The outline of this 
report is: 

Recommendations and Conclusions 
1. Introduction-the Need for Standards 
2. Data Collection 
3. Database Building, including Data Analysis 
4. Access to Data 
5. Computer-Integrated Engineering and Expert Systems 
6. Organizations Active in Materials Data Standards 

Attention will be devoted to the user community. 
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Technical Working Area 11 

CREEP CRACK GROWTH 
Dr. T B. Gibbons, NPL, Teddington, Middlesex, TW11 0LW 

(Tel : +44 1 943 6026) 

Small cracks induced during welding or by corrosion or fatigue can form in compo­
nents operating at high temperatures and may grow under steady load (i .e. creep). The 
rate of crack growth in these circumstances is an important parameter and can be par­
ticularly significant in the estimation of residual life in steam power plants, for example. 
Currently there is no agreed and standardized method for measuring creep crack growth; 
various designs of specimens and measuring techniques are used, depending largely 
on the experience of different laboratories. Furthermore the choice of appropriate cor­
relating parameters to relate laboratory measurements to component behavior is a topic 
of some controversy. 

Independent groups in the US, Europe, and Japan have recognized the need to 
standardize testing procedures; intercomparisons have been organized by ASTM E-24, 
the European Group on Fracture (EGF) Task Group 1, and the Japanese Committee 
for the Promotion of Science. The aim has been to examine the influence of various test­
ing parameters on crack growth measurements and to assess interlaboratory reprodu­
cibility of data obtained under defined conditions. VAMAS work links these various activities 
and others so that intercomparisons can be assessed within a wider framework and 
a compatible body of technical data produced. This will provide the basis for the develop­
ment of national and international standards in techniques of creep crack growth meas­
urement and evaluation. 

Technical Working Area 12 

EFFICIENT TEST PROCEDURES FOR POLYMER PROPERTIES 
Dr. F. J. Lockett, NPL, Teddington, Middlesex, TW11 0LW 

(Tel: +44 1 943 6024) 

This new project is concentrating on two areas: 

1) accelerated durability tests for polymers exposed to conditions of heat, light, and/or 
humidity 

2) correlation between time, temperature, and stress, etc, to provide reliable acceler­
ation of tests or extrapolation of data 

The initial efforts consist of 1) a comparison and evaluation of existing methodolo­
gies for accelerated durability tests, and 2) a review of correlation prncedures and assess­
ment of their future potential. Planning of the contents of two reports is well advanced, 
and contributions from VAMAS participants are being discussed. Ttie proposed time 
scale seeks completion of the reports during 1987, including identification of recommen­
dations for further experimental work (for example, round robin tests, scientific examina­
tion of mechanisms) for consideration. 
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Tentatively Approved 
Technical Working Area 13 

LOW CYCLE FATIGUE 
Dr. David Gould, CEC, rue de la Loi 200, B-1049, Bruxelles 

(Tel: +32 2235 9313) 

Adequate low cycle fatigue tests simulating in-service conditions are difficult to devise 
and perform, expensive to execute and frequently give conflicting results. They, how­
ever, remain essential if the safe operation of parts occasionally stressed into the plastic 
region is to be ensured without the high costs, disruptions to services and duplication 
of facilities associated with frequent preventative maintenance. 

The aim of this project is to examine the effect of variables, such as specimen shape 
and size, extensometer type and failure criteria, upon the results of low cycle fatigue testing. 
This activity, initiated by the European Community and extended via VAMAS, currently 
involves 18 European and 6 Japanese laboratories testing 4 materials, namely IN 718, 
9Cr1 Mo (strain softening), AISI 316L (strain hardening) and Nimonic 101 (strain stable). 
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• VAMAS Calendar 

Technical Working Party Reports due for Steering Committee 

Agenda available for Steering Committee meeting in Pisa 

Polymer Blends Technical Working Party meeting in Berlin 

Steering Committee Meeting in Pisa 

Workshop on Creep Crack Growth in France 

Superconducting and Cryogenic Structural Materials Technical 
Working Party meeting in Boulder 

Polymer Composite Technical Working Party Meeting in 
London, in conjunction with the International Conference 
on Composite Materials 

• 

Meeting on Creep Crack Growth in Dourdan, in conjunction 
with the International Seminar on High Temperature Fracture 
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18 Mar 87 

1 Apr 87 

13-14 Apr 87 

13-15 May 87 

June 87 

22-23 June 87 

21 July 87 

16 Oct 87 
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