




























The programme has been conducted in two phases, I and II. Phase I examined the 
specially made, highly immiscible blends of polycarbonate with polyethylene (PC/PE). 
Phase II makes use of commercial blends. The primary aim of Phase II is to examine 
applicability of test procedures identified in Phase I and to develop the technical basis 
for their adoption by the Standardising Organisations. The first of the commercial 
blends examined in Phase II was ORGALLOY R-6000. It is expected, because of the 
diversity of morphological forms, anisotropy in structure and polydispersity of domain 
sizes, that items (d), and (e), will present a challenging task. 

ACHIEVEMENTS 

• In Phase I four tons of material was distributed to about 100 laboratories. Results 
from work in Phase I have resulted in a proposed standard test method "Thermal 
Analysis of Immiscible Polymer Alloys and Blends" which is being examined as a 
new work item T550 by ISO TC 61. Also several test methods were selected for 
further examination in Phase II. 

• The TWA has significantly contributed to the scientific understanding of polymer 
blends; 15 articles in scientific books and journals, 17 articles in conference 
proceedings and four reports have been published. International collaboration 
has been enhanced. Extensive round robin tests have enabled instruments and 
test procedures in laboratories around the world to be validated. Incorporation of 
test procedures recommended by the TWA provides immediate savings to the 
collaborating laboratories. 

• The first results from Phase II on ORGALLOY were presented during the 6th 
Annual meeting of the TWA in Nice, April 1990. The thermal properties, 
measured according to the method developed in Phase I, established melting 
temperatures to ±1 °C and enthalpies of fusion to ±0.5 %. The dynamic test 
methods in solid and molten state are well advanced. It is expected that shortly 
two new work items based on this work will be transferred for examination by 
ISO TC 61. 

• A need for the development of qualitative analysis methods for describing 
morphologies of immiscible polymer blends has been identified.This information 
is essential for the quantitative interpretation of any polymer blend data, 
particularly that obtained in the solid state. 

• Work on mechanical properties has highlighted the need for careful evaluation of 
structure - property relationships in polymer blends in order to improve the 
reliability and predictive capabilities of future test methods. 
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Technical Working Area 5 

POLYMER COMPOSITES 

Prof C Bathias, Conservatoire Nationale des Arts et Metiers 
Dept of Materials Engineering, 292 rue Saint Martin, 

75141, Paris, France 
Tel: +33 1 40272322 
Fax: +33 1 42719329 

OBJECTIVES 

• To assess and refine the measurement of fracture toughness for delamination 
crack growth using Mode I (crack opening) and Mode II (shear) test conditions. 

• 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. 

ACHIEVEMENTS 

Delamination Test Methods 

• Phase I round robin tests have been completed. The programme extended an 
ASTM round robin programme to a wider range of materials (continuous aligned 
and fabric glass and carbon fibre systems) and to both thin and thick sections. 
The programme involved 14 laboratories. The results were collated in the annual 
report of the working group "Delamination tests of DCB and ENF composite 
specimens in Mode I and Mode II" R Khoshravan and C Bathias, April 1990. The 
results were also discussed at a joint meeting held in Orlando (Nov 1989) with 
representatives from ASTM, JIS and EGF (European Group on Fracture). The 
meeting agreed to produce a joint international protocol for these test methods. 
The programme and protocol have been prepared by the EGF and involve 35 
laboratories world wide. Results are due back by September 1990. 

• A second phase of the programme is currently under way using fatigue crack 
growth conditions. A similar range of materials and test geometries as examined 
in Phase I are in use. Results are due in September 1990. 

Fatigue Test Methods 

• An agreement has been reached on the parameters that will be examined. Both 
flexure and tensile testing of unidirectionally reinforced materials will be studied. 
Laboratories from the United Kingdom, France, West Germany, Japan, USA, 
Canada and Italy will participate. Results are expected by the end of 1990. 

Creep Test Methods 

• A creep round robin led by Japan, and organised by the French VAMAS group, is 
shortly to commence. 
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Technical Working Area 6 

SUPERCONDUCTING AND CRYOGENIC STRUCTURAL MATERIALS 

Professor K Tachikawa, Takai University, 1117 Kita-Kaname 
Hiratsuka, Kanagawa 259-12, Japan 

(Guest Researcher of National Research Institute for Metals) 
Tel: +81 463 581211 
Fax: +81 463 581812 

OBJECTIVES 

• The establishment of reliable measurement techniques for superconducting and 
cryogenic structural materials leading to eventual standardisation. 

• To conduct round robin tests on critical current measurements, le, in Nb3Sn 
multifilamentary wires which are capable of generating magnetic fields over 10 T. 
le is the most important superconducting property for practical application. 

• To conduct round robin tests on AC loss measurement in Nb-Ti multifilamentary 
wires. The development of superconducting wires for AC use is an urgent 
up-to-date subject. 

• To conduct round robin tests on tensile and fracture toughness measurements at 
4.2 Kin cryogenic structural materials. These tests are indispensable for the 
construction of reliable superconducting equipment. A round robin test on strain 
gauges at cryogenic temperatures is also being performed. 

ACHIEVEMENTS 

• The round robin test on le measurement in Nb3Sn wires with 24 participant 
laboratories from 9 different countries was completed in 1988. The strain caused 
by the difference in thermal expansion coefficient between Nb3Sn and the 
measurement mandrel was found to be the main origin of scatter in le. The 
second round robin test under more specified conditions using the same 
measurement mandrel has been recently started to define recommendations for 
standardisation, and will be completed by the end of 1991. 

• The round robin test on AC loss measurement using four different Nb-Ti wires 
was completed in 1989. The results are being analysed, and complementary 
tests will be performed soon. The recommendations for AC loss measurement 
will be summarised at the end of 1991. 

• The round robin test on tensile measurement at 4.2 Kon 316LN and YUS170 
steels was completed in 1988. The data were reasonably consistent. However, 
strain measurement caused an appreciable scatter in data. Thus, a round robin 
test on strain gauges at cryogenic temperatures was initiated in 1989. The round 
robin test on fracture toughness measurement at 4.2 K using the same steels 
was completed in 1989. The factors affecting the scatter in data were deduced. 
From this year the second round robin tests on tensile and fracture toughness 
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measurements at 4.2 K using a superalloy and a Ti alloy under more refined 
conditions have been started, and will be completed at the end of 1991. 

• In total 20 papers have been published so far in technical journals and 
proceedings resulting from VAMAS cooperation in this TWA. If the VAMAS 
cooperation is renewed from 1992, it will be a good time to start the 
standardisation of measurement techniques for new high-Tc superconductors 
and composite cryogenic structural materials. 
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OBJECTIVES 

Technical Working Area 7 

BIOENGINEERING MATERIALS 

Dr T Tateishi, Mechanical Engineering Laboratory 
1-2 Namiki, Tsukuba-si, lbaraki 305, Japan 

Tel: +81 298 54 2509 
Fax: +81 298 54 2549 

• To conduct an international pre-standardisation round robin on the 
biocompatibility of bioengineering materials, specifically to produce data 
necessary for establishing widely agreed cell compatibility tests. The round robin 
will examine the effects of variations in test procedure such as for example cell 
types, media, specimen form and cell/specimen contact. In this initial work mouse 
fibroblast cells will be cultivated on disc specimens of the following materials: 
hydroxyapatite, alumina, zirconia, Ti-6Al-4V and UHMWPE. 

ACHIEVEMENTS 

• Preliminary tests have been performed in Japan to define in detail the parameters 
which the round robin will examine. 

• Groups from USA, UK, France, Italy and Japan have already agreed to take part. 
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OBJECTIVE 

Technical Working Area 8 

HOT SALT CORROSION RESISTANCE 

Dr T B Gibbons, Division of Materials Metrology 
NPL, Teddington, Middlesex, UK, TW11 0LW 

Tel: +44 81 943 6026 
Fax: +44 81 943 2989 

• The purpose of the programme is to develop a unified procedure for assessing 
the hot salt corrosion resistance of superalloys in burner-rig tests. 

ACHIEVEMENTS 

• A guideline document has been produced for burner-rig testing based on the 
concept of contaminant flux rate as the unifying parameter for consistent and 
inter-comparable data. 

• Arrangements have been made for a new international intercomparison to probe 
the validity of the testing guidelines. 

• A procedure for statistical assessment of corrosion attack has been established. 

The project is currently at the stage where materials have been distributed to allow 
the intercomparison to go ahead. Both coated and uncoated materials are involved 
and test conditions have been chosen to give reasonable levels of attack in the 
500 hour duration of the test. Laboratories in USA, Europe and Japan are taking part 
and results should begin to become available within the next six months. 
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Technical Working Area 10 

MATERIALS DATABANKS 

Dr J Rumble, NIST, Gaithersburg, MD 20899, USA 
Tel: +1 3019752203 
Fax: + 1 301 975 2128 

Mr H Krockel, CEC JRC, Petten, ZG-1755, The Netherlands 
Tel: +31 2246 5208 
Fax: +31 2246 1002 

OBJECTIVES 

• VAMAS Technical Working Area 10, Materials Databanks, works on issues 
related to the developing standardisation which significantly impacts the building 
and use of computerised materials databases. This working area has the primary 
objectives to: 

(i) assess the role that standards can have in the computerised flow of 
materials information 

(ii) identify needs, particular problem areas and options for standardisation 
activity 

(iii) define, organise and coordinate pre-standardisation research which 
addresses projects of international scope and transborder impact. 

• TWA 1 O's objectives are correlated with the activities of other international, 
national and regional institutions, which are involved in the computerisation of 
materials information and related enabling and standardising activities, in 
particular CODATA, the CEC, ISO, ASTM, CEN-CENELEC. TWA 10 endeavours 
to supplement and support the objectives, activities and impact of these 
institutions in the field of materials data systems where it offers the benefits of a 
world wide dimension. 

ACHIEVEMENTS 

• Progress in TWA 10 activities can at present be described in three phases: a first 
survey oriented phase which was concluded in 1987, a second phase of 
preparatory and pre-standardisation activities that is near to conclusion, and a 
third phase in which new pre-standardisation projects are planned. 

• Phase 1 

- Consensus Report of a VAMAS Working Group: Factual Materials 
Databanks - The Need for Standards (VAMAS Technical Report No 2, July 
1987): 

• Phase 2 

- VAMAS Workshop on Standards for Materials Databanks, JRC-Petten, 
November 1988 (VAMAS Technical Report No 4, November 1989). 
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- International Workshop on Materials Data Interchange, Rolls-Royce pie, 
Derby, September 1989 (Follow-up meeting of the Data Interchange Group 
of the VAMAS Workshop at Patten). 

- Inventory of Materials Designation Systems, characterising features and 
structures of all known materials designation systems world-wide. Report by 
KW Reynard, UK, well advanced. 

- lnterlaboratory Comparison of Data Evaluation Methods, organised and 
evaluated by NRIM, Tokyo. 14 participating institutions; final report (in two 
parts) by S Nishijima, Y Monma and K Kanazawa (NRIM), to be published 
shortly. 

• Phase 3 

- Projects recently approved for start in 1990: 

- Inventory of Methods/Models for Materials Data Analysis and Evaluations. 

- Inter-institution Comparison of Materials Data Interchange Protocols. 
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OBJECTIVE 

Technical Working Area 11 

CREEP CRACK GROWTH 

Dr T B Gibbons, Division of Materials Metrology 
NPL, Teddington, Middlesex, UK, TW11 0LW 

Tel: +44 81 943 6026 
Fax: +44 81 943 2989 

• The overall aim is to develop a unified approach to the measurement and 
interpretation of crack growth data. 

ACHIEVEMENTS 

• The results of three separate intercomparisons of crack growth in a CrMoV ferritic 
steel have been analysed using an agreed procedure and have shown an 
excellent level of agreement for the steady-state regime of crack growth. 

• A procedure has been devised for interchange of data among participants. 

• Agreement has been reached on the relevance of the various crack-tip 
correlating parameters in terms of the mechanics of deformation and fracture. 

• Validity criteria have been established for crack growth measurements. 

At the completion of Phase I, procedures had been agreed for measurement and 
interpretation of steady-state crack growth in materials with reasonable levels of creep 
ductility ie ~15 %. However difficulties remain with interpretation and modelling of the 
early stages of crack growth and this is the main area of activity in Phase II. The aim 
is to examine some new approaches to the modelling of initial crack growth and to 
interpret the results in the context of data already available from the intercomparisons. 

A draft document, which should in due course become a standard relevant to 
steady-state crack growth, has been produced in collaboration with ASTM and is now 
subject to further scrutiny and evaluation. 
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Technical Working Area 12 

EFFICIENT TEST PROCEDURES FOR POLYMER PROPERTIES 

Dr F J Lockett, Consultant 
can be contacted through NPL, Teddington, Middlesex, UK, TW11 0LW 

Tel +44 81 943 6024 
Fax +44 81 943 2989 

OBJECTIVES 

• To characterise the long-term properties of the time-dependent viscoelastic 
materials. Relevant properties include creep, stress relaxation, fatigue and 
durability in aggressive environments. In order to avoid prohibitive amounts of 
testing over long timescales, it is common practice to make use of extrapolation, 
interpolation, inter-conversion of property data or accelerated tests. Many of 
these procedures are at best approximate and they often lack standardisation. 

• A specific area currently being addressed by TWA 12 is that of the durability of 
polymers in aggressive environments such as heat, light and water, with 
particular reference to accelerated tests. The broad objectives of the work are to 
provide support to standardisation activities in this field, with particular attention 
to the interpretation of data (ie deduction of long-term performance from 
short-term accelerated tests). 

• Current work is addressing two topics: 

(1) provision of a general guide to the use of accelerated durability tests 
(ADT), and is being coordinated by R Brown, RAPRA Technology Ltd, 
Shrewsbury, UK, SY4 4NR and could, in due course, provide the basis 
for a standard. 

(2) consideration of the role of standard reference materials (SAM) in ADT, 
led by G Zerlaut, DSET Laboratories, Box 1850, Black Canyon State, 
Phoenix, Arizona, USA. It will provide one or more guides to the use of 
SRMs in ADT, and consideration is being given to a TWA 12 contribution 
to an ASTM round robin. 

• Future plans for TWA 12 suggest that attention should remain in the area of ADT 
(the surveys indicated that other aspects, such as creep and stress-relaxation, 
are inappropriate for VAMAS action at the present time), with concentration on 
completing current work before considering other possible topics. -

ACHIEVEMENTS 

• A broad survey amongst VAMAS participants evaluated their priorities with 
respect to the different aspects of the general TWA context (ie creep, stress 
relaxation, durability, etc), and was responsible for the choice of durability as the 
current specific topic. 
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• A further broad survey examined the availability and use in VAMAS countries of 
standard tests for ADT, and this led to selection of the two. current work topics 
identified above. A recent achievement is the substantial study of the use of 
SRMs in ADT by G Zerlaut. 
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Technical Working Area 13 

LOW CYCLE FATIGUE 

Dr D Gould, CEC, rue de la Loi 200, B-1049, Bruxelles, Belgium 
Tel: +32 2 235 9313 

OBJECTIVE 

Fax: +32 2 235 8046 
GB Thomas and R K Varma, Division of Materials Metrology 

NPL, Teddington, Middlesex, UK, TW11 0LW 
Tel: +44 81 943 6024 
Fax: +44 81 943 2989 

• To identify those aspects of testing procedure that significantly affect the 
reproducibility of the results of low cycle fatigue tests at high temperatures. 

ACHIEVEMENTS 

• A round robin interlaboratory comparison has been completed with participation 
from sixteen European and ten Japanese laboratories. 

• Four materials - representing three classes of cyclic strain behaviour - were 
tested at three levels of strain range and at two temperatures. Three methods of 
measuring strain were used and a total of 61 data sets (each containing 9 data 
points) have been analysed. 

• Evaluation of the data led to the following conclusions: 

(i) the interlaboratory scatter was large 

(ii) scatter due to surface finish of the testpiece, fluctuations in temperature 
and to different criteria of failure were small 

(iii) the greater degree of variability in the strongest materials is believed to 
be due to errors arising from measurement of the small plastic strains 
involved. Further analysis is being carried out to assess the extent to 
which material variability is a factor. 
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Technical Working Area 14 

THE TECHNICAL BASIS FOR A UNIFIED CLASSIFICATION SYSTEM 
FOR ADVANCED CERAMICS 

OBJECTIVES 

SJ Schneider, NIST, Gaithersburg, Md 20899, USA 
Tel:+ 1 301 975 5657 
Fax: + 1 301 926 8349 

• To identify and assess the issues inherent in the development of a classification 
system for advanced ceramics, including consideration of the purpose and scope 
of the system, terminology and nomenclature and relationships between existing 
systems and a newly developed scheme. 

• To establish a building-block classification structure suitable for international use 
in a compendium of ways, including trade schedule listings, industrial indicators, 
statistical tabulations, standards categorisations and materials properties 
databases. 

• To develop mechanisms and institutional links for system implementation that 
interleave national and international standards organisations and the world's 
advanced ceramics industrial community. 

ACHIEVEMENTS 

• The membership of the Technical Working Group, now numbering 16, has been 
specially formulated so that the participation includes at least two from each 
VAMAS member nation, representing the national interests of industry, academia 
and standards organisations. From the membership and other sources a 
worldwide (1200 entries) list of WHO'S WHO in advanced ceramics and 
standards has been assembled to provide a conduit for working group outputs. 

• An international survey was conducted to assess industrial classification needs 
and practices. About 250 survey questionnaires were circulated to advanced 
ceramics producers and users in the VAMAS countries. Approximately 125 
responses were received; analysis of results is under way with a final report 
anticipated by January 1991 . 

• Existing classification systems on conventional materials have been reviewed; 
this, in combination with the results of the international survey, gave guidance on 
a skeletal classification scheme and a ''working definition" for advanced ceramics. 
The envisaged classification system will allow incorporation of fore-runner 
product types to advanced ceramics, generally termed "engineering ceramics" 
and ''technical ceramics". Accordingly, the term "advanced ceramics" should be 
properly called "advanced technical ceramics". 
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• A classification workshop was held 21-22 June 1990 at the CECs JRC-lspra 
(Italy) to assess classification models developed thus far and to provide 
recommendations for the best system logic and final structure. A report on the 
workshop will be published by January 1991. 
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• V AMAS Calendar • 

VAMAS Steering Committee Meeting: 
Capri, Italy 

QSA-6, International Conference on Quantitative 
Surface Analysis 

Royal National Hotel, Russell Square, 
London, UK (TWA 2 meets on 13 December) 

National Symposium of American Vacuum Society 
3ih - Toronto, Canada 
38th - Seattle, USA 

ECASIA-91, 4th European Conference on Applications of 
Surface and Interface Analysis 

Budapest, Hungary 
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1 - 2 November 1990 

13 -16 December 1990 

8-12 October 1990 
11 -15 November 1991 

14 -18 October 1991 



• V AMAS Organisation • 

UNITED KINGDOM 

CHAIRMAN 

Dr Kamal Hossain 
Division of Materials Metrology 
National Physical Laboratory 
Teddington 
Middlesex TW11 0LW 
Tel: +44 81 943 6024 

SECRETARY 

Dr Bryan Roebuck 
Division of Materials Metrology 
National Physical Laboratory 
Teddington 
Middlesex TW11 0LW 
Tel: +44 81 943 6298 

Dr Tom Gibbons 
Division of Materials Metrology 
National Physical Laboratory 
Teddington 
Middlesex TW11 0LW 
Tel: +44 81 943 6026 

Mrs M S T Langton 
British Standards Institution 
3 York Street 
Manchester M2 2AT 
Tel: +44 618 323 731 

CANADA 

Dr Jacques Martel 
Director 
Industrial Materials Research 

Institute 
75, boulevard de Mortagne 
Boucherville, Quebec J4B 6Y 4 
Tel: +1514641 2280 

FRANCE 

Prof Claude Bathias 
Conservatoire Nationale des 

Arts et Metiers 
292 rue St -Martin 
75141 Paris CEDEX 03 
Tel: +33 1 40272322 

M Pierre Priester 
Service "Industries de base" 
Association Franc_;:aise de 

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

WEST GERMANY 

Prof Dr Horst Czichos 
Vizeprasident 
Bundesanstalt fur 

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 

Dr Anna Gandini 
ENEA 
Viale Regina Margherita 125 
Roma 
Tel: +39 6 85 28 24 89 

Prof Ing Paolo Giusti 
Universita de Pisa 
Via Diotisalvi 2 
56100 Pisa 
Tel: +39 50 511 111 

Prof Sergio lo Russo 
Universita de Padova 
Via Marzolo U8 
35131 Padova 
Tel: +39 49 844 312 

JAPAN 

Mr Takayuki Shirao 
Director OMST/ST A 
2-2-1 Kasumigaseki 
Chiyoda-ku 
Tokyo-100 
Tel: +81 3 581 5271 

Mr Kaname Ikeda 
Director, Materials Standards 
MITI 
1-3-1 l<asumigaseki 
Chiycda-ku 
Tokyo-100 
Tel: +81 3 501 5668 

Dr Atsushi Oguchi 
Deputy Director General 
NRIM 
3-12, 2-Chome, Nakameguro 
Meguro-ku 
Tokyo-153 
Tel: +813719 2271 
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USA 
Dr Lyle H Schwartz 
Director 
Institute for Materials Science and 

Engineering 
National Institute of Standards and 
Technology 

Building 223, Room 8309 
Gaithersburg MD 20899 
Tel: + 1 301 975 5658 

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

Materials 
1916 Race Street 
Philadelphia PA 19103 
Tel: +1215299 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 XII 
rue de la Loi 200 
8-1049 Bruxelles 
Tel: +32 2 23511 11 
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