























e 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 the past six months the first VAMAS round robin intercomparison has been
completed. The principal results were published in Wear 114 (1987) 109-130. A full report
containing information from all 32 laboratories that delivered their reports before March
1987, and additional information, has been distributed to all participants and their national
representatives.

The results show that the repeatability and reproducibility of friction and wear measure-
ments is comparable with that of other engineering quantities provided that the tests are
performed under well controlled conditions. These include: specification of the geometry
(dimensions and surface finish) of the stationary and moving specimen; specification of the
wear track dimension; specification of chemical composition, microstructure, hardness,
and surface roughness; specification of the atmosphere and relative humidity; specification
of the type of motion, load, sliding velocity, temperature, and sliding distance; application
of an appropriate cleaning procedure for the specimen surfaces; specification of the tribo-
logical quantities to be measured in terms of type (e.g., specimen wear or system wear)
and physical dimension (e.g., length, mass, or volume).

A second round robin, scheduled to begin in 1987, is expected to include samples
of silicon carbide, silicon nitride, zirconia, alumina, coated and uncoated steel. Particular
emphasis will be given to the test procedure in order to decrease the spread among the
results of the participating laboratories and to gain insight into the sources of the
differences among the wear test results. Special attention will be given to the control of
humidity, since the relative humidity has a considerable influence on friction and wear of
ceramics.

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 important to a large variety of advanced materials,
both immediately (e.g., semiconductors, polymers, metals, oxides, glasses) after fabrica-
tion, and at various times during their service life for process optimization, failure analysis,
and quality control. Although 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 information 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 stan-
dards for surface chemical analysis. Three multinational projects were initiated in autumn,
1985, and an additional eight projects were initiated in autumn, 1986:

1. Development of thin oxide films as reference materials

2. Development of calibration data for the energy scales of Auger-electron
spectrometers :

. Procedures for quantitative x-ray photoelectron spectroscopy

. Measurement of spatial resolution in Auger-electron spectroscopy

. Development of reference materials prepared by ion implantation

. Development of polymer reference materials

. Correction methods for backscattering in Auger-electron spectroscopy
. Reference data for sputtering rates in oxides

. Intercomparison of Auger-electron energy and intensity measurements
. Development of a standard data transfer format
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. Multitechnique characterization of vacancies in alumina

Two successful workshops on quantitative surface analysis with this Working Party as
a co-sponsor were held in 1986 (one in the USA and the other in the UK). Each workshop
had an attendance of about one hundred scientists; there was active discussion of needs
for reference data, reference materials, and reference procedures. A summary of the
discussion on such needs at the UK workshop will be published.

A meeting of the national representatives to the Working Party was held in London on
November 17, 1986. The next such meeting will be on October 23, 1987, following the
1987 European Conference on Applications of Surface and Interface Analysis in Stuttgart.

Technical Working Area 3
CERAMICS

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

The ceramic program of VAMAS is presently focused on two topics: (1) determination
of environmentally enhanced fracture, led by Dr. S. Freiman of NBS (USA), and (2) the
determination of hardness, led by Dr. R. Morrell of NPL (UK). An intercomparison is being
conducted in each area. Alumina bars for one round robin have been supplied by France,
whereas alumina discs for the other have been supplied by the UK.

For measurements of the time dependence of strength, each laboratory has received
about 80 samples: 50 percent are to be broken in the as-received state and the remaining
50 percent are to be broken after having been indented with a Vickers indentor. Three
stressing rates are to be used. For hardness, each laboratory receives two samples, which
correspond to two alumina grades. The test includes measurement of the size of



indentations that have already been measured by NPL, and hardness measurements.
Both exercises are expected to be completed this summer.

The data which will be collected from those exercises will be used to delineate the
effective guidelines for standardized tests. The present tests are limited to alumina
materials only, and must be extended to non-oxide materials. Japan has agreed to supply
silicon-nitride samples for the strength tests next October.

Technical Working Area 4
POLYMER BLENDS

Dr. L. A. Utracki, CNR IGM, 75 bivd. de Mortagne
Boucherville, Québec J4B 6Y4
Tel: +1 (514) 641 2280

Polymer alloys and blends (PAB) represent a new, rapidly expanding class of
materials. During recent years, the number of commercialized new blends exceeds that
of new polymers by a factor of three; and the trend accelerates. The specific feature of
PAB is the presence of distinct phases. There are miscible polymer blends, but these are
usually impact-modified by addition of an immiscible component. Were the PAB miscible,
test methods developed for homopolymers would suffice.

During the first annual meeting of the Technical Working Party on Polymer Blends in
1985, it was decided to focus on the multiphasal nature of PAB. Three tons of a
polycarbonate/polyethylene blend (PC/PE) containing 0, 25, 50, 75, and 100 wt% of PC
(or PE) were prepared under closely controlled conditions. The two neat polymers serve
as reference points; work with the three incompatible blends will provide information on
the effect of the second phase on measurements.

Since widely accepted test procedures for PAB do not exist, it was necessary to estab-
lish agreement on basic test methods on resins and products. For processability, the flow
and thermodynamic properties are of prime interest. For characterization of the perfor-
mance, there is a need to establish mechanical performance under both static and
dynamic loading. The multiphase nature of PAB has led to the study of morphology and
interfacial properties. ~ The mechanical testing is well advanced, with results from UK,
Canada, France, ltaly, and Japan being evaluated. The results indicate significant influ-
ence of processing on anisotropy of mechanical behavior for blends; the homopolymer
processed under the same conditions are nearly isotropic. Such specificity of PAB
response must be incorporated into test procedure and its generality validated on other
PAB samples.



Technical Working Area 5

POLYMER COMPOSITES

Prof. C. Bathias, Université de Technologie de Compiegne
Compiegne
BP 233, F-60206 Compiégne
Tel: +33 (44) 20.99.60

The aim of the program is to evaluate the mechanical properties of composite
materials by delamination testing and fatigue testing. At this time two round robins are
underway.

1. Delamination Testing

In cooperation with ASTM 300202 the VAMAS working group is developing a spec
imen and a testing method to determine toughness criteria in mode | (tension) and in
mode Il (shear). After initial work with monotonic loading the program will expand to
cyclic loading.

Points for investigation are:

Specimen size and initial crack size

Initiation of crack growth and methods of measuring
Strain rate

Means of measuring displacements and loads
Methods of analysis

Presentation of results

A unidirectional glass fiber-epoxy composite and an equilibrium woven composite
were supplied by Vetrotex in May 1987. The first specimens were sent to the partici-
pants in April.

In order to provide comparison data for another material, Toray supplied at the
same date, 160 specimens in T 300-epoxy composite. Laboratories from France,
Japan, the United Kingdom, and the United States are presently involved in this round
robin.

2. Fatigue Testing

A program on fatigue testing is being conducted in order to establish recommenda-
tions for specimens and testing methods for fatigue limits of glass fiber and carbon fiber
composites.

Several different comparisons are undertaken between laboratories in pure stress
state results for tension with flexure test results.

The fatigue test parameters are:

e Applied conditions: frequency, wave type, R ratio
Specimen design

Mode of loading: tension and bending

Load control or stroke control

Environment

Specimens in unidirectional and equilibrium woven glass fiber-epoxy composite
have been supplied by Vetrotex; carbon fiber-epoxy composite specimens are to be
furnished by Toray. Laboratories from Canada, France, Japan, and the United
Kingdom are participating in this round robin.

The next meeting of the international working group on polymer composites is
planned on July 21 at Imperial College.
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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

An intercomparison of critical current measurement in niobium (3) tin is underway with
samples furnished by Japan, the USA, and the European Communities. Twenty-six public,
industrial, and university laboratories in Japan, Europe, and the U.S. are taking part. Pre-
liminary results of the test will be discussed at the next Technical Working Party meeting
(Boulder, June 1987). The goal of this test is to establish a consensus on standard
methods for measuring superconducting critical current at high magnetic fields. The round
robin will be completed this fall.

Discussions on the measurement of superconducting AC losses, the stress effects, and
the measurement of critical current exceeding 1000 A are being held. Decisions on
experimental programs in these areas will take place at the next meeting of the Technical
Working Party.

An intercomparison of the tensile test at 4 K is also underway on SUS316LN and
YUS170 stainless steels supplied by Japan. Twenty public, industrial, and university
laboratories are taking part.

Discussions on the fracture toughness test and the low cycle fatigue test at 4 K on
these alloys as well as low temperature shear-test standards for composites are being held.

Technical Working Area 7
BIOENGINEERING MATERIALS

Dr. D. De Rossi, Centro E Piaggio, Pisa
Tel: +39 (50) 4.44.78/50.08.27

A round robin test in the area of materials in contact with hard tissues is to be under-
taken among participants in Japan, UK, and ltaly. Friction and wear tests by the
reciprocating pin-on-disc method are being planned. Synthetic hydroxyapatite samples in
disk form have been prepared in quantity by a Japanese company under the supervision
of Dr. T. Tateishi from MITI. A toxicological evaluation using colony formation of V79 cells
in vitro also is being considered. The testing methods proposed are being reviewed by
laboratories that will participate in the round robin exercise; agreement is expected shortly.
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Technical Working Area 8
HOT SALT CORROSION RESISTANCE

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

The overall objective of this project is to develop a level of consensus on hot-salt corro-
sion testing based on a compatible body of corrosion data obtained from rig-testing experi-
ments in various centres in the USA, Europe, and Japan. There is currently no general
agreement on procedures for testing of corrosion resistance of superalloys subjected to
environments containing NaCl, sulphur, and other contaminants at temperatures up to
1000 °C, and there is a demand from the user industry for an improvement in the situa-
tion. Independent efforts have been made in Europe, the United States, and Japan to de-
velop an increased understanding of the corrosion mechanism in these conditions and to
rationalize testing practices, and the VAMAS initiative has provided the opportunity to har-
monize these activities and move toward broad agreement on test procedures.

A meeting of the Technical Working Party was held at NPL, Teddington, UK, on
20 January 1987; representatives of all participating groups took part in the discussions.
Data from the questionnaires on test conditions that had been sent to users of rig-testing
equipment had been assessed and a “‘standard” set of test conditions could be defined.
This information provides the basis for an intercomparison, which is planned to confirm
that similar levels of corrosion attack occur in each rig when operated in the specified
conditions.

Agreement was reached on the details of the intercomparison covering alloys and
coatings to be used, design of testpiece, and analysis techniques to be applied after
exposure. Arrangements for preparing and coating the necessary testpieces and plans for
distribution were agreed. The aim is to have all the materials ready for distribution by June
1987; at that time a draft procedure will be available and the intercomparison will be
carried out under the conditions defined.

Technical Working Area 9
WELD CHARACTERISTICS

Dr. Ken Mills, NPL, Teddington, Middlesex, TW11 OLW
Tel: +44 (1) 943 6592

Dr. Harumasa Nakamura, NRIM, Tokyo 153
Tel: +81 (3) 719 2271

A measurement program has been agreed for the study of the influence of trace ele-
ments on variable weld penetration in steels. The aim is to provide a data base for the
definition of specification limits for surface active elements. The first phase of the program
will consist of a “‘round robin” intercomparison designed to test the consistency of various
current methods of TIG welding in terms of weld penetration in well-characterized steels.
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Two batches of both 304 and 316 steel are available from the National Research Insti-
tute for Metals, Tokyo, and will be distributed to the various participants for measurements
of weld penetration, weld-pool temperatures, and surface tension. A protocol for the
measurement program is currently being drawn up by Dr. Nakamura (NRIM) and will
be sent to the participants in the USA (5), Japan (5), and the UK (3). The level of commit-
ment shown by the various participants will serve as the criterion for a decision to advance
to the other phases of the program.

Technical Working Area 10
MATERIALS DATABANKS

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

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

This program is designed to identify standardization activity related to the computeriza-
tion of material property data. The Task Group has identified many areas where national
and international standards bodies need to take action so that the computer databanks
of material property data will be compatible and accessible in an easy to use manner.

The final report of this group will appear as the first VAMAS Report in a Supplement
to the next issue of this Bulletin. Among the standards that are recommended for develop-
ment are those for:

e Reporting the full description of engineering materials, test methods, and data
reporting, harmonized on an international scale

e Determining the equivalencies of materials, property tests, and data between
different countries

e Capturing published data, especially in tables and graphs

e Creating harmonized compilations of terminology and definitions needed to support
data systems allowing access to multiple databanks, whether distributed on-line or
by personal computer

e Establishing a data interchange format so that data can be exchanged in a
convenient, unambiguous way between materials databanks. The DIF would
include components both for contents (related to materials data) and for
computer-to-computer communications

In addition, several recommendations were made to ensure that the needs of the
materials databank community are integrated into standards work of other areas, such as
computer networking, applications software, and user interfaces. While our community will
not drive these standards development, our needs must be recognized.

Finally, specific recommendations have been made regarding the role of VAMAS in
future work in this area.
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Technical Working Area 11
CREEP CRACK GROWTH

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

The overall objective of this project is to provide a compatible body of technical infor-
mation on experimental procedures and data evaluation in creep crack growth as a basis
for the development of national and international standards. The VAMAS initiative has
provided the opportunity for a collaborative framework within which various national and
international programmes on creep crack growth can be brought together in order to
harmonize the approach to measurement and interpretation of crack growth rates in creep
in advanced engineering applications. The following groups are involved:

USA: ASTM, E24 Task Group

EUROPE: European Group on Fracture, Task Group 1
French national programme
United Kingdom Atomic Energy Authority

Japan: Society for the Promotion of Science, Committee 129
National Research Institute for Metals

Work in each of the groups involved is progressing well and a significant volume of
data has been produced. A fruitful meeting to begin the task of coordinating the effort was
held on the occasion of an international symposium on fracture mechanics at Knoxuville in
October 1986. At this meeting it was established that there was a need for an extended
“Workshop” style meeting to carry out a joint evaluation of the various aspects of the
experimental program. Specific tasks were assigned to the members of the Technical
Working Party to prepare the ground for such a meeting, and this work is progressing.
Preliminary agreement has been reached to hold the meeting over a period of about three
days, in Atlanta in July 1987. It is envisaged that the output from the overall program would
be agreement on effective procedures for testing and for evaluation of data and a set of
data illustrating the value of optimized test and assessment procedures.

Good progress has been made toward the completion of the program of the individual
groups and there is a strong industry-led requirement for the development of agreed
procedures on this topic which is important in the design and reliable operation of high
technology plant. The coordination meeting in July 1987 is seen as a critical stage in the
successful completion of the work.
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Technical Working Area 12

EFFICIENT TEST PROCEDURES FOR POLYMER PROPERTIES

Dr. F. J. Lockett, NPL, Teddington, Middlesex, TW11 OLW
Tel: +44 (1) 943 6024

This 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
acceleration of tests or extrapolation of data

The initial efforts consist of (1) a comparison and evaluation of existing methodologies
for accelerated durability tests, and (2) a review of correlation procedures and assessment
of their future potential. Planning of the contents of two reports is well advanced, and
contributions from VAMAS participants are being discussed. The proposed timescale
seeks completion of the reports during 1987, including identification of recommendations
for further experimental work (for example, round robin tests, scientific examination of
mechanisms).

Technical Working Area 13
LOW CYCLE FATIGUE

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

Low cycle fatigue (LCF) testing is essential to characterize materials that in service will
occasionally be stressed into the plastic region. Currently there are no standardized
specimen designs, test conditions, or failure conditions for LCF testing in spite of the fact
that these parameters exercise a strong influence upon the results obtained. The object
of the intercomparison is therefore to examine the effects of test variables upon results for
the various categories of material normally met in practice. The materials selected are as
follows:

ALLOY  CYCLIC DEFORMATION CHARACTERISTICS  TEST TEMPERATURE (°C)

IN718 Strain softening 550 + 2
9Cr/Mo

AISI 316L Strain hardening 550 + 2
Nimonic 101 (IN597)  Strain stable 850 + 2

Following the elevation of the proposal to category B status at the Tokyo Steering Com-
mittee samples of the first three materials were sent to Mr. S. Nashimia of NRIM for distribu-
tion in Japan. The fourth materials will follow shortly.

Meanwhile in Europe preliminary data on the AISI 316L is being assessed to establish
whether any modifications to the intercomparison guidelines are required.
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e VAMAS CALENDAR -

Superconducting and Cryogenic Structural Materials Technical

Working Party, Boulder 22-23 June 87
Creep Crack Growth Conference, Atlanta 8-10 July 87
Surface Analysis Symposium, in conjunction with the US

Microbeam Analysis Society, Kona, Hawaii 13-17 July 87
Polymer Composite Technical Working Party, London 21 July 87

Surface Chemical Analysis Technical Working Party Meeting
in conjuction with the European Conference on Applications

of Surface and Interface Analysis, Stuttgart 19-23 October 87
Topical Conference on Quantitative Surface Analysis,
Monterey 30-31 October 87

Printed in the UK by Stewkley Press Ltd. Milton Keynes, for HMSO Dd 8974567 July 1987 National Physical Laboratory, Teddington, Middlesex
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¢ VAMAS ORGANIZATION -

CHAIRMAN (USA)

Dr. Lyle Schwartz

Director

Institute for Materials Science
and Engineering

National Bureau of Standards
Gaithersburg, MD 20899

SECRETARY (USA)

Dr. Bruce Steiner

Institute for Materials Science
and Engineering

National Bureau of Standards
Gaithersburg, MD 20899

CANADA

Mr. George Bata

Director

Industrial Materials Research
Institute

75, boulevard de Mortagne
Boucherville, Québec J4B 6Y4

GERMANY (FRG)

Prof Dr Horst Czichos
Vizepréasident
Bundesanstalt fur
Materialforschung
Unter den Eichen 87
D-1000 Berlin 45

Dr. Ing. G. Sievers
Regierungsdirektor
Bundesministerium fur Forschung
und Technologie
Heinemannstrasse 2

D-5300 Bonn 2

ITALY

Prof. G. Lanzavecchia
ENEA Nazionale

Viale Regina Margherita 125
Roma

Prof. Carlo Rizzuto
Gruppo Nazionale

di Struttura della Materia
Instituto di Scienze Fisiche
Via Dodecaneso 33
Genova 16146

Prof. Danilo De Rossi
Centro per I'’Automatica E
Piaggio

Universita di Pisa

Facolta di Ingegneria

Via Diotisalvi, 2

Pisa 56100

CEC

Dr. Ernest D. Hondros, FRS
Director

CEC Joint Research Centre
Petten

Postbus 2

NL-1755 ZG Petten

The Netherlands

Dr. Philippe Bordeau
Commission of the European
Communities

Directorate General XI|

rue de la Loi 200

B-1049, Bruselles

Mr. Hendrik Tent
Commission of the European
Communities

Directorate General XI|

rue de la Loi 200

B-1049, Bruxelles Belgium

FRANCE

Prof. Claude Bathias
Université de Technologie de
Compiegne

Départment de Génie
Méchanique

BP 233

F-60206 Compiegne CEDEX

M. Bertrand Girard
Association Francaise de
Normalisaton

Tour Europe-CEDEX 7
F-92080 Paris la Défense

Mme Anne-Marie Sajot
Groupe de Travail
Technologie, Croissance et
Emploi

1, rue Descartes

F-75005 Paris

JAPAN

Mr. Mikio Hattori
Director

Office of Material Science
& Technology

Research Coordination Bureau
Science and Technology Agency

2-2-1 Kasumigaseki
Chiyoda-ku
Tokyo 100

JAPAN (cont’d)

Mr. Isamu Sasya

Director

Materials Standards Division
Standards Department
Agency for Industrial Science
& Technology

MITI

1-3-1 Kasumigaseki
Chiyoda-ku

Tokyo

Dr. Kazuyoshi Nii

Deputy Director-General
National Research Institute
for Metals

3-12, 2-Chome, Nakameguro,
Meguro-ku

Tokyo

UK

Dr. F. J. Lockett

Division of Materials
Applications

National Physical Laboratory
Teddington

Middlesex TW11 OLW

Dr. T. B. Gibbons

Division of Materials
Applications

National Physical Laboratory
Teddington

Middlesex TW11 OLW






