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Fig 2. The interaction diagram for SCA projects. The overlaps show the interac-
tions to be established before projects are complete. For simplicity every interac-
tion is not shown. The shaded interactions show some of those where
co-ordinating research is in process.
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Technical Working Area 3
CERAMICS

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

Two interlaboratory studies have now been completed and results are being
prepared. The first study was devoted to, the characterization of environmental
crack growth parameters for alumina samples supplied by Desmarquest-Péchiney.
It was organized by S.W. Freiman and E.R. Fuller (NIST). The second study was
devoted to the hardness of two grades of alumina ceramics (supplied by British pro-
cedures). It was organized by R. Morrell (NPL-UK). A third study on the environ-
mental crack growth parameters for silicon nitride samples supplied by Japan has
been initiated.

Two additional areas are under consideration for future studies. The first is ther-
mal shock behavior of ceramics, which is a topic of considerable interest. However,
difficulty arises from the fact that studies on thermal shock require special ex-
perimental facilities not commonly found in laboratories. Thus, more information
must be collected before launching work in this area. At the present time, interest in
such a program is found in France, Germany, and Japan.

At a recent meeting of ASTM C28.92 Research Sub-Committee, great interest
was shown in a new Japanese technique to determine the value of Kic. Dr. Awaji
(Japan Ceramic Center, Nagoya), is now studying the possibility of organizing a
VAMAS round robin in this field with Japanese silicon carbide and zirconia samples.

1. "Evaluation of Fracture Toughness for Ceramic Materials by a Single-Edged-Precracked-
Beam Method," J. Am. Ceram. Soc., May 1988, pp. 328-333.
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Technical Working Area 4
POLYMER BLENDS

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

The 4th annual meeting of VAMAS TWP-PB was held in Orlando, May 12-13,
1988. The first half-day session was devoted to presentation of the test results by
the technical coordinators. During the following day and a half, VAMAS members
reviewed the last year’s progress and planned future activities.

The work on polycarbonate/linear low density polyethylene blends (PC/PE)
started in early 1986 after three tons of material was prepared and distributed to
nearly 100 laboratories. The results of the last two years activities are contained in
54 individual reports, summarized as follows:

1. Melt Rheology (L. Choplin, Université Laval, coordinating).

Of seven reports, four contained a complete set of numerical data. The steady-
state shear viscosity from capillary measurements was found to be strongly affected
by morphological changes during the measurements and, as such, unsuitable for
characterization of the blends. By contrast, the dynamic-oscillatory tests resulted in
excellent repeatability (+5%) and inter-laboratory correlation (£7%). The stand-
ardization of melt flow for the purpose of resin characterization should be based on
the latter type of testing. The round-robin test results are being prepared for publi-
cation. ’

2. Dynamic Testing of Solids (C. Wippler, Université Louis Pasteur, coordinating).

Eleven reports from four countries were received. There was no practical dif-
ficulty associated with the tests. Good agreement was obtained within limits of the
experimental accuracy. The blend spectra reflected the transitions in homo-
polymers. There was a small shift in the dumping maxima that followed no obvious
additivity rule. The influence of morphology was reflected in the dynamic-mechani-
cal response; the type of dispersion (drops, rods or lamellae) as well as orientation
(parallel or perpendicular to the test direction) could be theoretically calculated.
The data can be used as a base for development of a standard test procedure. The
round-robin test results have been prepared for publication in Polymer Engineering
and Science.

3. Thermal Analysis
(G. Pastuska, Bundesanstalt fiir Materialforschung und -priifung, coordinating).
An article summarizing the round-robin tests carried out in 17 laboratories from
six countries was published in the mid-September issue of Polymer Engineering and
Science. Excellent repeatability (T, £ 1°C and Ty + 3°C) as well as the inter-
laboratory reproducibility (T, £2.56°C and Ty £2.8°C) were reported.
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4. Morphology (E. Butta, Universita di Pisa, coordinating).

Ten reports were obtained on optical, scanning and transmission electron
microscopy and were in qualitatively good agreement. From these tests the SEM
results were most useful. Quantification of the micrographs, especially those show-
ing highly deformed morphology (fibers, lamellae, co-continuous structure) poses
serious problems.

5. Mechanical Properties
(l.K. Partridge, Cranfield Institute of Technology, coordinating).

There was good participation in tensile and compression testing. In addition,
few laboratories carried out impact resistance and fracture mechanics tests in addi-
tion. The tensile testing was carried out in accordance with ISO/DIS 527 or ASTM
D638 for homopolymers. The procedure was found applicable for polymer blends.
Good inter-laboratory correlation was found with exception of the highest strain rate
data. For blends it is important to determine the functional dependence of the
mechanical properties over a range of rates and temperatures. For PC/PE only the
tensile yield stress slowly varied with strain rate. This relationship could be useful
as a tool to classify blends. In the plain strain compression test some of the blends
did not produce a distinctive yield point. Several questions remain to be answered,
e.g., does the load-displacement curve truly reflect the stress-strain relationship?
How do geometry of the sample, strain rate, and the type of material affect the form
of the curve? Further work is required. In impact testing, based on the limited data
available, the transition from ductile to brittle failure was not apparent. When frac-
ture energy was plotted against the area of new surface, both the British and
Canadian laboratories arrived at the same intercept value representing the crack in-
itiation energy at impact, Gi.. Cooperation with the European Fracture Mechanics
Group was initiated. The round-robin test results are being evaluated for publica-
tion.

A second phase of the program is being planned. The aim of Phase Il is to
provide industry in a shortest time with a set of test methods allowing for quantitative
characterization of polymer blends. The methods will be arranged logically as a
cascade of tests so that information obtained from one is used in the one to follow.

The work will start by examining the generality of the test methods developed
using PC/PE blends in Phase I. For this purpose, several commercial blends will be
acquired. Each blend will be selected with respect to its location on the 3 x 3
matrix, consisting of three characteristic criteria: rubbery (R), glassy (G), and crys-
talline (C), polymer structure. The first blend, offered to the program by ATO Chem,
is polypropylene/polyamide (C/C type); the next one will be high impact polystyrene
(A/R type) etc. The preliminary program adopted for two years will on one hand
lead to a foundation for test standards for melt rheology, dynamic testing of solids,
and thermal analysis; and, on another, it will allow progress on those more difficult
test procedures such as compressive strength, fracture mechanics, quantification of
morphology.
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Technical Working Area 5
POLYMER COMPOSITES

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

The aim of the VAMAS composites program is to evaluate the mechanical
properties of composite materials by delamination, fatigue, and creep testing. The
results of a recent intercomparison on delamination were summarized in the last
VAMAS Bulletin. The program on fatigue testing is now under way and is being led
by Dr. I. R. Sced of the National Physical Laboratory. Results from Japan and
France are now available. The program on creep testing is being formulated by its
leader, Dr. Kemmochi of the Japanese Industrial Products Research Institute.

Delamination Testing

In cooperation with ASTM D30.02.02, the VAMAS working group is evaluating
the specimen methodological factors in reliable delamination testing for toughness
criterion in opening (mode ) and in forward shear (mode Il). The specimens were
supplied by Vetrotex and Toray. The program includes glass fiber, carbon fiber,
and both unidirectional and equilibrium woven composites.

Results from France, Japan, United Kingdom and USA are presented in the lead
article in this Bulletin. For mode | delamination testing in monotonic loading, we
concluded that two characteristics determine the delamination resistance. The first
is resistance to initiation of delamination (Gjco) from an insert. The second is resis-
tance to delamination growth. The R curve concept has proved most useful in
predicting delaminations. For mode Il delamination testing, only one factor is
relevant, because delamination growth is unstable once initiated. The next step is
to study delamination testing under cycle loading.

Other Activity

Programs in fatigue and creep are being formulated and initiated. Those inter-
ested in taking part are encouraged to get in touch with the respective leaders or
with Professor Bathias.
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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

A round robin test of critical current measurements in superconducting NbzSn
wires was completed among 24 participant laboratories. The European Community
(EC), the United States (US) and Japan each supplied a different type of multi-
filamentary NbsSn wire. The coefficient of standard deviation for the critical current
measurements reported from these labs varied among three samples, and was 6-
21% at 12 Tesla. The amount of strain in the specimen at the time of measurement
was a major source of scatter in critical current.

A round robin test of AC loss measurement in superconducting Nb-Ti wires was
started with 18 participating labs. Four different multifilamentary Nb-Ti wires
provided from the EC, the US and Japan were distributed to the participant labs.
The measurement will be completed by the end of next March.

In the area of cryogenic structural materials, the round robin test on tensile test-
ing at 4.2 K using SUS 316 LN and YUS 170 steels was finished among 16 par-
ticipating labs. A round robin test on fracture toughness at 4.2 K using the same
steels will be completed by the end of next March. A round robin test on strain
gauges measurements at cryogenic temperatures has been proposed in this
cooperation area.

The results of the cooperation on superconducting and cryogenic structural
materials were reported by the chairman at the recent Steering Committee meeting
in Boulder.

Technical Working Area 8
HOT SALT CORROSION RESISTANCE

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

The results of surveys of testing practices in the USA and Japan, combined with
data available in Europe arising largely from COST50, have been used to draw con-
clusions with respect to requirements for reliable rig testing of superalloy materials
for resistance to hot salt corrosion. This is an important development and repre-
sents the first evaluation of the conditions necessary for satisfactory testing of this
type. The next phase of the programme will involve an international intercomparison
involving all of the participants in the survey from which the conclusions were
drawn. The aim will be to evaluate the validity of the conclusions in terms of the
uniformity of the results obtained at the various centres; statistical methods will be
used to analyze the data. Test materials are being prepared for distribution to the
potential contributors. The conclusions may be modified and "fine-tuned" in the light
of the results of the intercomparison.
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Technical Working Area 9
WELD CHARACTERISTICS

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

The programme designed to evaluate the role of trace elements in steels to en-
sure sound weld penetration in automatic TIG welding has reached the stage where
welding experiments have begun. The weld profiles of samples of stainless steels
(304 and 316) supplied by the National Research Institute for Metals, Tokyo, with
high and low contents of sulphur are being examined at several centres in USA, UK,
and Japan. Preliminary data from Japan suggest that the weld profiles are consis-
tent with the view that surface-tension driven flow has a major influence on weld
pool fluid dynamics.

A meeting to discuss the data being obtained is planned for London in Decem-
ber 1988.

Technical Working Area 10
MATERIALS DATABANKS

Dr. J. Rumble, NIST, Gaithersburg, MD 20899
Tel: +1 (301) 975 22083

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

VAMAS has been examining the issues related to developing standards for
building and using materials databases. VAMAS Working Group 10 has issued
(July 1987) a comprehensive report that makes recommendations for action. As a
follow-up to these recommendations, three new prestandardization projects have
been started by VAMAS in this area, namely:

1. The VAMAS Workshop on Standards for Materials Databanks
2. An Inventory of Materials Designation Systems
3. An Interlaboratory Comparison of Data Evaluation Methods

The VAMAS Workshop on Standards for Materials Databanks

The VAMAS Workshop on Standards for Materials Databanks is being held at
the Joint Research Centre in Petten, The Netherlands, on November 15-17, 1988.

The purpose of this workshop is to determine practicable standardization ac-
tions needed to develop useful and compatible materials databanks and to draw a
consensus of needs and priorities to be acted upon by new and existing internation-
al and national standards groups. Materials databank builders and networks, na-
tional standards organizations, and engineering users in industry and research will
all be represented.
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The meeting will cover the following topics:

e What refinement is needed for existing materials and materials testing
standards because of database building?

e How will needed standards be generated?

® How can harmonization between existing and new standards be
accomplished on a national, regional, and international basis?

The means for achieving the above will also be discussed:
e How are national or industrial standards organizations to do this work?
e What is the present activity on standards for materials databanks?

e How can cooperation be fostered on an international basis, e.g., through ISO,
CEN, CENELEC, ASTM, or other basis?

The purpose of standards is to make materials databank building easier, to
promote compatibility between related databanks built by different groups, and to
improve the usefulness to engineering users. Because every industrial country will
have public and private groups building materials databanks, standards organiza-
tions in these countries will also be concerned with developing standards relevant
to their country’s interest.

Materials Designation Systems

VAMAS has started a prestandardization project under the leadership of Dr.
Keith Reynard of the U.K. to identify, catalog, and describe the major designation
systems for engineering materials. This first worldwide inventory of materials desig-
nation systems will then be made available to various standards organizations, both
national and international, that are developing or reconciling these systems. Con-
tributions to this catalog are welcome, and interested parties should contact the
Working Group chairman.

Data Evaluation

A round-robin comparison of data evaluation methods for creep and fatigue
data for steel alloys is underway led by S. Nishijima of Japan. The purpose of this
international collaborative program is to point out and to quantify the potential
problems and discrepancies of "well-accepted" data evaluation methods and the
need to establish more standardized methods.

The National Research Institute for Metals has supplied raw materials data, both
well-balanced and ill-natured. Properties include creep-rupture and strain-time data
and high-cycle fatigue and crack propagation rate data for a sample of welded
joints and structural steels. Results will be available in February 1989.
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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

In an intercomparison of data, from participants in Japan, USA, and Europe,
good agreement on crack growth rates has been obtained with a unified approach
to data analysis. The results available are for CrMoV steel and for Alloy 800H, which
are important materials for power engineering and chemical plant applications. In
addition to data comparisons, the Group has also developed a common perspec-
tive on the mechanics of crack growth and has progressed towards a unified ap-
proach to calculation of correlating parameters and to experimental methods for
crack length measurement.

The current position has been assessed and reviewed in a state-of-the-art report
now available in draft form, which should be widely distributed towards the end of
1988. Plans have been laid for a further two-year programme of collaboration in this
important area of technology.

Technical Working Area 12

EFFICIENT TEST PROCEDURES FOR POLYMER PROPERTIES

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

Following previous discussion and analysis, this project is now concentrating on
the problems associated with accelerated durability tests for polymers exposed to
conditions of heat, light, and/or water. Details of the initial aspects of the
programme were agreed at a meeting in Paris in May 1988, which was attended by
representatives of France, Germany, and the UK. Subsequently, Japan has agreed
to participate.

The programme is addressing two related aspects: the test procedures them-
selves and the analysis of data to predict long-term performance from short-term
data. In the first aspect, the five participating nations are currently carrying out sur-
veys of testing practices in their countries, identifying the preferred standard or non-
standard tests, their principal features, the reasons for their use, the needs for
improvement and the potential for harmonisation. These separate national studies
will then be compared and combined in a VAMAS report in which conclusions on
the need for further work, by VAMAS or elsewhere, will be made.

At the same time, and within the second aspect of the programme, drafts of two
reports are being prepared on the status of analytic methods for plastics (by
France) and for rubber (by the UK). These drafts will be considered by the full
Working Party, and will provide the basis for a VAMAS report identifying the needs
for further work. The specific actions described above are intended for completion
by the middle of 1989.

As noted in the previous Bulletin, work on the use of the correlation between
time, temperature and stress to provide reliable acceleration of mechanical tests or
extrapolation of data is not included in the formal VAMAS programme. However,
the TWA provides a forum for contact between relevant work in the US and the UK.
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Technical Working Area 13
LOW CYCLE FATIGUE

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

The aim of the program is to assess the influence of test parameters on the per-
formance of alloys that exhibit either strain hardening, softening, or stability during
low cycle fatigue testing. On the basis of the results of a round robin, an attempt
will be made to define a test procedure that is applicable to the various classes of
material.

The work is progressing through an intercomparison involving some eighteen
European and teri Japanese laboratories. The European results should be available
by the end of this year, with the Japanese ones following in early 1989.

A preliminary assessment of the early European results shows that for both
strain softening and hardening materials the design of the specimens affects their
lifetimes, with ridged specimens failing significantly earlier than smooth ones.

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

Activity in this area has just been initiated and is described in a lead article at
the beginning of this Bulletin.
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e VAMAS CALENDAR -

Wear Technical Working Party meeting,in conjunction with April 1989
International Conference on the "Wear of Materials", Denver

Polymer Blend Technical Working Party meeting, Kyoto April 1989
Steering Committee meeting, Teddington June 29-30, 1989
Surface Chemical Analysis Technical Working Party September 25-29, 1989

meeting, in conjunction with Eleventh International
Vacuum Congress and Seventh International Conference
on Solid Surfaces, Kaln

Surface Chemical Analysis Technical Working Party October 24-27, 1989
meeting, in conjunction with ECASIA 89, Juan Les Pins

Surface Chemical Analysis Technical Working Party November 3-7, 1989
meeting, in conjunction with AVS Meeting, Boston
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e VAMAS ORGANIZATION -

CHAIRMAN (USA)

Dr. Lyle H. Schwartz

Director

Institute for Materials Science
and Engineering

National Institute of Standards
and Technology

Gaithersburg, MD 20899

Tel: +1(301) 975 5658

SECRETARY (USA)

Dr. Bruce W. Steiner

Institute for Materials Science
and Engineering

National Institute of Standards
and Technology

Gaithersburg, MD 20899

Tel: +1(301) 975 5655

CANADA

Mr. George Bata

Director

Industrial Materials Research
Institute

75, boulevard de Mortagne

Boucherville, Québec J4B 6Y4

Tel: +1(514) 641 2280

FRANCE

Prof. Claude Bathias

Université de Technologie de
Compiégne

Départment de Génie
Méchanique

Centre de Recherche de
Royallieu

rue P. de Roberval BP 233

F-60206 Compiegne CEDEX

Tel: +33 (44) 20.99.60

M. Pierre Priester

Service "Industries de base"

Association Francaise de
Normalisation

Tour Europe - CEDEX 7

F-92080 Paris La Défense

Tel: +33(1) 42915735

FR GERMANY

Prof. Dr. Horst Czichos

Vizeprasident

Bundesanstalt fur
Materialforschung und -prtfung

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 Istituto di Scienze Fisiche

Via Dodecaneso 33

Genova 16146

Tel: +39(10) 5.99.32.45

Prof. Danilo De Rossi

Centro per I'Automatica E Piaggo
Faculta di Ingegneria

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) 5813879

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

UK

Dr. Kamal Hossain

Division of Materials Applications
National Physical Laboratory
Teddington

Middlesex TW11 OLW

Tel: +44 (1) 943 6024

Dr. T. B. Gibbons

Division of Materials Applications
National Physical Laboratory
Teddington

Middlesex TW11 OLW

Tel: +44 (1) 943 6026

CEC

Dr. Ernest D. Hondros, FRS

Director

CEC Joint Research Centre,
Petten

Postbus 2

NL-1755 ZG Petten

Tel: +31(22) 246 5401

Dr. A Garcia-Arroyo

Director DG XII C

Commission of the European
Communities

Directorate General Xl

rue de la Loi 200

B-1049, Bruxelles

Tel: +32(2) 235 11 11

Printed in the UK by Stewkley Press, Milton Keynes, for HMSO, Dd 8974600, Jan. 1989

National Physical Laboratory, Teddington, Middlesex.






