




































• 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 
Fax: +49 (30) 811 2029 

A second round robin comparison on the reproducibility and comparability of 
friction and wear tests with participation from 29 institutions from all VAMAS member 
countries and also Denmark and Finland has been performed with combinations of 
a -Al2O3 ceramic, Si3N4 ceramic, and AISI 52100 steel under conditions of dry slid­
ing. For like pairings of these materials, significant materials-related differences of 
the friction (f) and the wear (W) were found in the following ranking order: 
f (Al2O3/ Al2O3) < f (steel/steel)< f (Si3N4/Si3N4) and 
W(Al2O3/ Al2O3) < W(Si3N;i/Si3N4) < W( steel/steel) . 
Where there are unlike materials pairings, depending on the ratio of the contact 
area to the total wear track, the stationary and the moving components of the test 
system respond differently to the interfacial tribological action. Various interfacial 
tribological processes, e.g., microfracture, ploughing , materials transfer, tribo6xyda­
tion , and corresponding appearances of the wear surfaces were identified by 
means of scanning electron microscopy (SEM) and energy dispersive analysis of X­
rays (EDAX). If, for a given unlike material pairing, the materials of the stationary 
and the moving partners are exchanged , a significant variation in the system wear 
as well as in the wear of the two components may result. 

The great importance of the proper definition and control of component and sys­
tem parameters of the materials' bulk and surface conditions , the contact geometry, 
and the operating environmental conditions for the reproducibilty of the tribological 
tests were clearly demonstrated. For an unambiguous report of wear data, values 
related to the wear system and to the two individual materials components of the 
system must be distinguished. From the results of these multilaboratory studies, 
conclusions for the performance of reproducible tribotests can be drawn. The re­
sults of the VAMAS exercise were presented as an invited plenary lecture at the 7th 
International Conference on Wear of Materials, Denver, April 10 to 14, 1989. 
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Technical Working Area 2 

SURFACE CHEMICAL ANALYSIS 

Dr. M. P. Seah , NPL, Teddington , Middlesex, TW11 OWL 
Tel : +44 (1) 943 6634 
Fax: +44 (1) 943 2155 

A number of significant developments have occurred within this Technical Work­
ing Party activity which maintain its initial momentum. Referring to Figure 1 of Bulle­
tin No. 9 of January 1989 we see that two projects had been completed, numbers 1 
and 10. As suggested in Bulletin No. 9, as projects become complete they will 
spawn new ones. The material in Project 1 is nearly exhausted and so new material 
is being established on a new instrument which has led to some marked improve­
ments in depth resolution data. The completion of Project 10 has provided us with a 
file format to transfer data; but, in the general transfer of material, there are further 
hurdles concerned with standardizing our procedures of distribution to ease com­
munication. 

Four projects: 2, 9, 16 and 17 have data being analyzed. These analyses are 
nearing completion, and in all cases the results indicate very positive outcomes. In 
Project 2 the results of the coordinated intercomparison show that spectrometer en­
ergy scales may be calibrated , using a copper reference standard, to levels close 
to the instrument repeatability. The resultant scatter shows that a factor of six im­
provement may be obtained in most instruments and a factor of twelve in high reso­
lution instruments, since the 1982 ASTM survey. During the next period this report 
will be circulated for comment and NIST and NPL will prepare a joint recommenda­
tion for the calibration of energy scales. In Project 9 even greater improvements ap­
pear to be possible, and the procedure for intensity calibration appears to be valid 
for most spectrometers at the 2% standard deviation level. In Project 16, a very ex­
tensive analysis of the data for measuring peak positions and for comparing angle 
resolved XPS and ion sputter depth profiles to estimate overlayer thicknesses 
shows an excellent level of consistency. Finally, Project 17 has established a high 
level of correlated AES data for Au/Cu alloys such that much is now known about 
their interpretation. As this project too draws to a close a new project, based on 
these alloys, will be spawned using XPS. 

One new project, originally listed as Project E has now been incorporated into 
the main program. The remainder of the projects are developing strongly in their re­
search and coordination stages. In some of these, particularly those involving the 
development and assessment of computer algorithms, such as Projects 13 and 18, 
computer programs are starting to be distributed to interested participants for as­
sessment, development, and validation. 
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New inter-project coordinations are being developed which further strengthen 
the individual project's contribution. A general call for involvement in the SNMS 
project, Project 15, has gone out to relevant researchers; we note also that SNMS 
will be used to characterize the reference oxides in Project 8. Thus, in reverse, the 
characterized oxides may be used in homogenizing SNMS data in Project 15. 
Again, in Project 14 the reference alloys of Project 17 provide some interesting and 
crucial tests of the validity of the general algorithms developed. 

Project Status 
Details of the projects can be found in more detailed reports, which are distrib­

uted among participants as follows: 

Canada 
France 
FR Germany 
Italy 
Japan 
UK 
USA 
CEC 

= 12, 13 
=7,11,16 
= 5, 8 
= 15 
= 17, 19, 20 
= 1, 2, 9, 10, 21 
= 2, 3, 18 
=14 

Technical Working Area 3 

CERAMICS 

Prof. P. Boch, ENSCI, 47 av. Albert Thomas, F-87065 Limoges 
Tel : +33 (55) 79.34.80 

Telex: 380856 F 

Reports on recent intercomparisons in Fracture and Hardness are being pre­
pared. 

Technical Working Area 4 

POLYMER BLENDS 

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

Tel : +1 (514) 641 2280 
Telex: 055 61622 NRC IGM MTL 

This report is being prepared a couple of weeks before the 5th Annual Meeting 
of VAMAS Technical Working Party of Polymer Blends (TWP-PB) to be held this year 
in Kyoto, Japan. As always, the meeting will provide an occasion for reviewing the 
technical progress as well as for discussions on development of the program. The 
complete information will be given in Bulletin No. 11. 
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Phase I of the program is completed and the remaining four final reports are in 
the last stage of preparation. Phase II was formally initiated last November when 
two tons of Orgalloy, the crystalline/crystalline polyamide-6/polypropylene (PA/PP) 
commercial blends, were supplied and distributed to all TWP-PB members by 
ATOCHEM. The material is available in granular form and as 2 mm thick extruded 
sheets; the optimal geometry for the mechanical testing is being evaluated in the 
UK. Preliminary measurements have been carried out on: flow behavior at 225 and 
250°C, morphology (before and after shearing), thermal analysis, dynamic tests in 
solid state, etc. 

In addition, a sample of amorphous/amorphous polymer blend, the high impact 
polystyrene (HIPS) form Dow Chemical, is being evaluated for its impact perfor­
mance. The first morphological scans indicate that the rubber particle diameter is 
about 0.3 µm, which should ensure the desired brittle behavior. 

The third commercial blend also evaluated for suitability in Phase II tests is "nat­
ural" Ultrablend KR 4080 from BASF. The mixture of compatibilized, amorphous 
polycarbonate and crystalline polybutyleneterephthalate (PC/PBT), has particle size 
not exceeding 0.3 µm. 

Encouraging news is also coming from France and the UK where the National 
TWP-PB are particularly active. The organization in France held its meeting on De­
cember 7, 1988 to plan for Phase II activities. In the UK, where most of the prelimi­
nary tests on suitability of HIPS and PC-PBT blends are carried out, the mechanical 
testing on PA/PP blends are at an advanced stage. Last fall, a formal link between 
the European Group of Fracture and TWP-PB was established through the UK TWP­
PB. 

Technical Working Area 5 

POLYMER COMPOSITES 

Prof. C. Bathias, Universite de Technologie de Compiegne 
BP 233, F-60206 Compiegne 

Tel : +33 (44) 20.99.60 
Telex: UNITECH 150 110F 

The aim of the VAMAS composites program is to evaluate the mechanical prop­
erties of composite materials by delamination, fatigue, and creep testing. Three 
round robins are underway. 

Delamination Testing 
In cooperation with ASTM 030.02.02 the VAMAS working group is developing a 

specimen specification and a testing method to determine toughness criteria and 
fatigue delamination growth in tension (mode I) and in sh.ear (mode II). 

Tests have been carried out on unidirectional glass fiber epoxy composites and 
equilibrium woven composites from Vetrotex and T 300, T 800 carbon fiber epoxy 
composites from Toray. In order to promote standardization of the monotonic de­
lamination test in mode I, first results were published since 1988. Fatigue delamina­
tion tests started early 1988 and will last through 1989. 
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Fatigue Testing 
A program on fatigue testing is being conducted in order to establish reliable 

specification and testing methods for use in prediction of the fatigue limit of glass 
and carbon fiber composites. An important topic is to compare pure tension load­
ing and bending loading tests . Specimens are supplied by Permali , Toray, and 
Vetrotex. The leader of this working group is Dr. Sims from NPL (U.K.). 

Creep Testing 
A new round robin was born the last year in order to prepare the standardization 

of creep testing. The program involves creep tests in tension and in flexure with two 
types of specimens made in carbon fiber epoxy composite supplied by Toray. The 
leader of the working group is Dr. R. Kemmochi from IPRI (Japan). 

Technical Working Area 6 

SUPERCONDUCTING AND CRYOGENIC STRUCTURAL MATERIALS 

Dr. K. Tachikawa, 
Tokai University, 1117, Kita-kaname, Hiratsuka, Kanagawa 259-12 

Guest Researcher of NRIM 
Tel : +81 (463) 58 1211 
Fax: +81 (463) 58 1812 

Recently, ultra-fine filamentary Nb-Ti wires useful for AC applications are of 
growing importance. A round robin test of AC loss measurement in these wires is 
proceeding among 18 participant labs. Electro-magnetic measurements are per­
formed on Nb-Ti wires with relatively large AC loss, whilst calorimetric measure­
ments are performed on those with very small AC loss. The intermediate result of 
the round robin test indicates that the coefficient of standard deviation in AC loss is 
about 12%, which is rather small in view of the variety in measurement apparatus. 

The results of round robin test on critical current measurement in Nb3Sn wires 
among 24 participant labs (9 countries) have been summarized, and papers will be 
published shortly. 

In the area of cryogenic structural materials, the round robin test on tensile test­
ing at 4.2 K using SUS 316LN and YUS 170 steels was completed, and a summary 
report has been published . Following this, the round robin test on fracture tough­
ness at 4.2 K using the same steels has been recently completed. A round robin 
test on strain gauge calibratio,1 at cryogenic temperatures proposed by Dr. Pavese 
of IMGC has been newly started with 13 participant labs. 

A special session will be set for the VAMAS activities of this area at the Interna­
tional Cryogenic Materials Conference to be held in Los Angeles in the end of July. 
The next TWP meeting will be arranged also at this occasion. 
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Technical Working Area 8 

HOT SALT CORROSION RESISTANCE 

Dr. T. B. Gibbons, NPL, Teddington, Middlesex, TW11 0LW 
Tel : +44 (1) 943 6026 
Fax: +44 ( 1) 943 2155 

Preparat'ions for an international intercomparison to probe the validity of the draft 
document giving guidelines on hot-salt corrosion testing procedures are now well 
advanced. Batches of test pins have been cast in Rene 80 and IN738 according to 
the requirements of the participants and coating of some of the pins is now in prog­
ress. When all the materials are available, samples will be dispatched to each par­
ticipant so that the test programme can proceed. 

In the context of the general interest in test methods for hot-salt corrosion of gas 
turbine materials a special issue of the journal "High Temperature Technology" is 
being planned, this will feature, among other items, an account of the VAMAS activi­
ties in this area. 

Technical Working Area 9 

WELD CHARACTERISTICS 

Dr. T. B. Gibbons, NPL, Teddington, Middlesex, TW11 0LW 
Tel : +44 (1) 943 6026 
Fax: +44 (1) 943 2155 

In this programme the first phase of the work involves an intercomparison of 
weld profiles obtained in TIG-welded samples of the austenitic steels 304 and 316. 
Initial results were discussed at a coordination meeting held at NPL, UK in Decem­
ber 1988; and the importance of surface-tension driven flow in controlling weld pen­
etration was confirmed. However certain aspects of the arc-characteristics also 
influence the dynamics of the weld pool, particularly the electromagnetic and aero­
dynamic forces. A mathematical modeling procedure is being developed in Japan 
to aid in the investigation of the relative influence of the various parameters that can 
effect the weld profile. Experimental work to validate the model is in progress. Re­
sults presented from the USA were consistent with those obtained in the UK and 
Japan in confirming that better weld penetration occurred in the higher sulphur 
steels. 

Participation from the Joint Research Centre in Petten, The Netherlands, was 
welcomed . In concentrating on laser welding , this work will avoid the complications 
associated with the effect of electromagnetic forces. A representative from the In­
ternational Institute of Welding (IIW) was present at the meeting and confirmed the 
interest of that organization in the Project. It was agreed that a report of the inter­
comparison should be prepared for publication in the Journal of the IIW. 
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Technical Working Area 1 O 

MATERIALS DATABANKS 

Dr. J. Rumble, NIST, Gaithersburg, MD 20899 
Tel : +1 (301) 975 2203 
Fax: + 1 (301) 975 2128 

Dr. H. Krockel, CEC Joint Research Centre, ZG-1755 Petten 
Tel: +31 (22) 46 5208 
Fax: +31 (22) 46 1002 

This group has recently completed one prestandardization project and has two 
other projects underway. The VAMAS International Workshop on Standards for Ma­
terials Databanks held on November 15-17, 1988 at the Joint Research Centre in 
Petten, the Netherlands was attended by 45 persons from 13 countries. A report of 
this meeting is given elsewhere in this Bulletin . 

Two other projects on Materials Designation Systems and Data Evaluation are 
underway. An inventory of materials designation systems is being compiled under 
the leadership of Dr. K. Reynard of the U.K. This project has been delayed be­
cause of slowness of funding. Money is now available and rapid progress is ex­
pected. The round-robin comparison of data evaluation methods for creep and 
fatigue data for steel alloys is nearing completion under the leadership of S. 
Nishijima of Japan. 

Technical Working Area 11 

CREEP CRACK GROWTH 

Dr. T. B. Gibbons, NPL, Teddington , Middlesex, TW11 0LW 
Tel : +44 (1) 943 6026 
Fax: +44 (1) 943 2155 

The first phase of this programme, concerned with ferritic steels, has now been 
completed . The overall conclusion is that an encouraging level of agreement can 
be obtained in creep crack growth measurements provided consistent experimental 
and analytical techniques are used. The work has provided that basis for agree­
ment on a standard test procedure; and initial consideration has been given to iden­
tifying the most suitable route for producing such a document. The completion of 
the first phase of the programme has been marked by the publication of a state-of­
the-art report which is now available in final form. 

As a result of the planning meeting, held at Houston, Texas on the occasion of 
the recent ICF7 Conference, the main themes to be considered in the next phase of 
the work have been agreed. These are: 1. Extension of the approach adopted in 
phase one to a wider range of materials; 2. Analysis and modeling of the early 
stages of crack growth; and 3. The unambiguous determination of the deformation 
mode in typical specimens. These activities will be carried out collaboratively by 
the relevant groups in Japan, Europe and the USA. The next coordination meeting 
at which progress will be discussed will probably be held in Europe early in 1990. 
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Technical Working Area 12 

EFFICIENT TEST PROCEDURES FOR POLYMER PROPERTIES 

Or. F. J . Lockett , Consultant , 
can be contacted through NPL, Teddington , Middlesex, TW11 0LW 

Tel : +44 (1) 943 6024 

The initial work program which was agreed at the May 1988 meeting of TWA 12, 
and which was reported in Bulletin No. 9, is now well under way. The five participat­
ing nations (UK, US, France, FR Germany, and Japan) have conducted assess­
ments of their countries' uses of accelerated durability testing, identifying preferred 
tests, their principal features, the reasons for their use, the needs for improvements 
and the potential for harmonization. These separate national studies are being 
compared and combined into a VAMAS report in which the need for further pre­
standards work by VAMAS will be identified. Studies on the status of analytical 
methods for predicting long term performance from data from short term acceler­
ated tests are being progressed, and all aspects of the work will be discussed at 
the next TWA 12 meeting in September 1989. 

Technical Working Area 13 

LOW CYCLE FATIGUE 

Dr. David Gould, CEC, rue de la Loi 200, B-1049, Bruxelles 
Tel: +32 (2) 235 9313 
Fax: +32 (2) 235 8046 

The results of this study, which is aimed at examining ttie effects of testing vari­
ables, are currently being collated and analyzed. A summary of the main conclu­
sions will appear in a focus review in the next issue of the Bulletin after which a 
detailed report will be available. 
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Technical Working Area 14 

THE TECHNICAL BASIS FOR A UNIFIED CLASSIFICATION 
SYSTEM FOR ADVANCED CERAMICS 

Samuel Schneider, NIST, Gaithersburg , MD 20899 
Tel : + 1 (301) 975 5657 
Fax: + 1 (301) 926 8349 

This activity, initiated in September 1988 by approval of the VAMAS Steering 
Committee, has three prime objectives: 1. to identify and assess the issues inherent 
in developing a classification system for advanced ceramics; 2. to establish a build­
ing-block structure for international use; and 3. to develop mechanisms and institu­
tional links for system implementation. 

The Technical Working Group now has been fully constituted with each of the 
VAMAS member nations having representation. Progress has been made both in 
project organization and preliminary data gathering. The Working Group held its 
first meeting on April 6-7, 1989 at Bundesanstalt fur Materialforschung und -prufung 
(BAM) in West Berlin to map out strategy and set plans for project implementation. 
The agenda included a review of classification systems for conventional materials, 
the development of a survey questionnaire on advanced ceramics classification 
needs, scope and basis, and the holding of a general interest classification work­
shop. The following summarizes major discussion points and conclusions reached : 

1. A tentative "working definition" of advanced ceramics was formulated to set the 
range of products to be covered by the classification system. A broad scope was 
adopted and includes all major functional types, i.e. structural, electronic, magnetic, 
etc. 

2. Preliminary review of conventional materials classification schemes indicated 
that they only marginally provide classification models for advanced ceramics. Cur­
rent systems (e.g. metals) are based on a compositional framework, whereas a 
functional use (application) might be more appropriate for advanced ceramics. 
3. A review was made of a classification survey questionnaire recently distributed 
to members of the United States Advanced Ceramics Association (USACA). It was 
decided that it was suitable for circulation in Europe, Canada and Japan. Each 
working group member will handle distribution to key industrial companies within 
their country. Responses will be complete by August 30, 1989. 

4. It was agreed to hold a classification workshop, tentatively scheduled for June 
21-22, 1990 at either Petten Research Centre, Netherlands, or lspra Research Cen­
tre , Italy. 

5. The next meeting of the Working Group will be held December 11-12, 1989 at 
the National Physical Laboratory, Teddington, England . The Working Group en­
courages participation by other interested persons. 
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• VAMAS CALENDAR • 

Surface Chemical Analysis Technical Working Party, 
in conjunction with Eleventh International Vacuum 
Congress and Seventh . International Conference on 
Solid Surfaces, Kain 

Topical Conference on Quantitative Surface Analysis 
at Salem, Massachusetts, prior to 3th AVS meeting 
24-27 October 1989, Boston 

Surface Chemical Analysis Technical Working Party, 
in conjunction with ECASIA 89, Juan Les Pins 

Surface Chemical Analysis Technical Working Party, 
in conjunction with AVS Meeting, Boston 

The Technical Basis for a Unified Classification 
System for Advanced Ceramics, Teddington 

Ceramics Classification Workshop, Petten 

Quantitative Surface Analysis, QSA6, Royal National 
Hotel, London 
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September 25-29, 1989 

October 20-21, 1989 

October 24-27, 1989 

November 3-7, 1989 

December 11-12, 1989 

June 21-22, 1990 

November 12-16, 1990 



• VAMAS ORGANIZATION • 

CHAIRMAN (UK) 
Dr. Kamal Hossain 
Division of Materials Applications 
National Physical Laboratory 
Teddington 
Middlesex TW11 OLW 
Tel: +44 (1) 943 6024 

SECRETARY (UK) 
Dr. Bryan Roebuck 
Division of Materials Applications 
National Physical Laboratory 
Teddington 
Middlesex TW11 OLW 
Tel: +44 (1) 943 6298 

CANADA 
Mr. George Bata 
Director 
Industrial Materials Research 

Institute 
75 , boulevard de Mortagne 
Boucherville, Quebec J4B 6Y4 
Tel: +1 (514) 641 2280 

FRANCE 
Prof. Claude Bathias 
Universite de Technologie de 

Compiegne 
Department de Genie 

Mechanique 
Centre de Recherche de 

Royal lieu 
rue P. de Roberval BP 233 
F-60206 Compiegne CEDEX 
Tel: +33 (44) 20.99.60 

M. Pierre Priester 
Service "Industries de base' 
Association Frarn;aise de 

Normalisation 
Tour Europe - CEDEX 7 
F-92080 Paris La Defense 
Tel: +33 (1) 42 91 57 35 

FR GERMANY 
Prof. Dr. Horst Czichos 
Vizeprasident 
Bundesanstalt fOr 

Materialforschung und -prufung 
Unter den Eichen 87 
D-1000 Berlin 45 
Tel: +49 (30) 8104 0020 

Dr. Ing. G. Sievers 
Regierungsdirektor 
Bundesministerium fur 

Forschung und Technologie 
Heinemannstrasse 2 
D-5300 Bonn 2 
Tel : +49 (228) 59 555 

ITALY 
Prof. G. Lanzavecchia 
ENEA 
Viale Regina Margherita 125 
Roma 
Tel: +39 (6) 85.28.24.89 

Prof. Carlo Rizzuto 
Gruppo Nazionale di Struttura 

della Materia 
c/o lstituto di Scienze Fisiche 
Via Dodecaneso 33 
Genova 16146 
Tel: +39 (10) 5.99.32.45 

Prof. Danilo De Rossi 
Centro per l'Automatica E Piaggo 
Faculta di lngegneria 
Universita di Pisa 
Via Diotisalvi 2 
56100 Pisa 
Tel : +39 (50) 4.44.78/50.08.27 

JAPAN 
Shizuo Hoshiba 
Director 
Office of Materials Research 

and Development 
Research and Development 

Bureau 
Science and Technology Agency 
2-2-1 Kasumigaseki , Chiyoda-ku, 
Tokyo 100 
Tel : +81 (3) 581 3879 
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JAPAN (cont'd) 
Mr. Yasuhiro Kato 
Director 
Materials Standards Division 
Standards Department 
Agency for Industrial Science 

and Technology, MITI 
1-3-1 Kasumigaseki, Chiyoda-ku 
Tokyo 100 
Tel : +81 (3) 501 5668 

Dr. Kazuyoshi Nii 
Deputy Director-General 
National Research Institute 

for Metals 
3-12, 2-Chome, Nakameguro, 

Meguro-ku 
Tokyo 153 
Tel: +81 (3) 719 2271 

USA 
Dr. Lyle H. Schwartz 
Director 
Institute for Materials Science 

and Engineering 
National Institute of Standards 

and Technology 
Building 223, Room B309 
Gaithersburg, MD 20899 
Tel: +1 (301) 975 5658 

Mr. Joseph G. O'Grady 
Executive Director 
Institute of Standards Research 
American Society for Standards 

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

CEC 
Dr. Ernest D. Hondros, FRS 
Director 
CEC Joint Research Centre, 

Petten 
Postbus 2 
NL-1755 ZG Petten 
Tel : +31 (2) 246 5401 

Dr. A Garcia-Arroyo 
Director DG XII C 
Commission of the European 

Communities 
Directorate General XI I 
rue de la Loi 200 
B-1049, Bruxelles 
Tel: +32 (2) 235 11 11 
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