










































































Technical Working Area 6
SUPERCONDUCTING AND CRYOGENIC STRUCTURAL MATERIALS

Prof K Tachikawa
Tokai University, 1117, Kita-kaname, Hiratsuka, Kanagawa 259-12
Guest Researcher of NRIM
Tel: +81 (663) 581211
Fax: +81 (463) 581812

The 5th TWA meeting was held on 24 July at the 1989 International Cryogenic Materials
Conference (ICMC) at UCLA, California, USA. Twenty seven participants from eight
countries attended the meeting where detailed results, new proposals and future
schedules were discussed.

The first intercomparison on critical current (lc) measurement using three Nb3Sn wires
and different measurement techniques has been completed. The second
intercomparison using one common Nb3Sn wire and the same specimen holder was
approved at the meeting, and the test guideline will be distributed shortly. A questionnaire
on test facilities capable of Ic measurement for large scale superconductors will also be
distributed at the beginning of next year.

The results of the intercomparison on AC loss measurement in Nb-Ti wires are being
analysed. The coefficient of scatter in AC loss was about 10% which was rather small
considering the variety of measuring methods. A comprehensive AC loss measurement
with more strictly defined conditions is under consideration.

In the area of cryogenic structural materials, results of tensile and fracture toughness
round robin tests at 4.2K on SUS316LN and YUS170 steels were summarised and
analysed. Another round robin tensile test using new alloy materials with attention to load
cell calibration, microstrain measurement and serration study is being planned. Another
fracture toughness round robin test with attention to strain rate, size effects and crack
growth effects will also be included. A new programme on strain gauge calibration at
cryogenic temperatures is proceeding.

Meanwhile, at the 1989 ICMC a VAMAS session was established, where in total, 10
related papers were presented. The time and location of the next TWA meeting in this
area will be fixed shortly.

23



Technical Working Area 7
BIOENGINEERING MATERIALS

Dr T Tateishi, Mechanical Engineering Laboratory
1-2 Namiki, Tsukuba-si, Ibaraki 305, Japan
Tel: +81 (298) 54 2509
Fax: +81 (298) 54 2549

Representatives of international groups in the VAMAS activity have met recently and are
now proposing a new VAMAS round robin on cell compatibility tests for a number of
potential advanced bioengineering materials. Cell compatibility tests generate useful
results quickly enabling quantitative evaluation of toxicity to be made. However, the test
methods are different in each laboratory with many variations in test procedure including
cell types, media, physical form of test specimen and the manner of contact between
specimens and cells. All these different experimental factors can influence the final
results of the method and so inhibit comparisons of data from different laboratories. The
objective of this VAMAS TWA round robin thus would be to produce the data necessary
for establishing standard cell compatibility tests. In the round robin, mouse fibrobrast
cells (L929) would be cultivated on disk specimens of four candidate materials, alumina,
hydroxyapatite, zirconia and Ti-6Al-4V. The precise details of the procedure to be tested
have been proposed and specimens from Japan would be sent to participating groups
upon acceptance of this proposal by the Steering Committee.
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Technical Working Area 8
Hot Salt Corrosion Resistance

Dr T B Gibbons, NPL, Teddington, Middlesex TW11 OLW
Division of Materials Metrology
Tel: +44 (1) 943 6026*
Fax: +44 (1) 943 2155*

Following the preparation of the guideline document on hot salt corrosion testing, which
has been widely circulated, final arrangements have been made for the international
intercomparison to investigate the validity of the procedures described in the guidelines.
Testpieces have recently been supplied to all potential participants in the expectation
that corrosion testing can take place during the next six months. Several Japanese
organisations have already conducted corrosion testing in accordance with the guideline
document and the results are being evaluated.

In view of the widespread interest in improving measurement and analysis techniques
for hot salt corrosion resistance, a special edition of the journal "High Temperature
Technology" has been produced. This edition will describe the state-of-the-art in this
important area of materials technology and will focus specifically on the work of VAMAS
in improving measurement practice.
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Technical Working Area 9
WELD CHARACTERISTICS

Dr T B Gibbons, NPL, Teddington, Middlesex TW11 OLW
Division of Materials Metrology
Tel: +44 (1) 943 6026*
Fax: +44 (1) 943 2155*

The investigation of weld penetration as a function of welding parameters and trace
element content has been completed for two types of austenitic steel. The results are
now being evaluated and a final report will be produced. Initial indications suggest that
the sulphur content affects the weld profile during Tungsten Inert Gas (TIG) welding in
these materials and the results are broadly consistent with the predictions of
surface-tension driven flow. However, the variations in profile were not large in some
cases due in part to the relatively small differences in sulphur content from cast to cast.
Differences in welding procedures may also have influenced the results.

Overall the results appear to support the need to specify a minimum level for certain
surface-active elements in order to ensure good weld quality in TIG welding.
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Technical Working Area 10
MATERIALS DATABANKS

Dr J Rumble, NIST, Gaithersburg, MD 20899
Tel: +1 (301) 975 2203
Fax: +1 (301) 975 2128
Mr H Kréckel, CEC JRC, Petten, 2G-1755
Tel: +31 (22) 46 5208
Fax: +31 (22) 46 1002

TWA 10 examines issues related to developing standards for building and using
materials databases. Progress has so far been achieved through the following activities:

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: Prestandardisation Projects:
- Interlaboratory Comparison of Data
Evaluation Methods, NRIM, May 1988
- VAMAS Workshop on Standards for Materials
Databanks, Petten, Nov. 1988
- Inventory of Materials Designation Systems,
KW Reynard, UK, May 1989

The Phase 2 projects have reached an advanced or concluding status, and some have
resulted in proposals for follow-up activities in a third phase.

Interlaboratory Comparison of Data Evaluation Methods

This round robin, in which 14 institutions are participating under the leadership of

Dr S Nishijima of the National Research Institute for Metals (NRIM) in Tokyo, is nearing
completion. It has already made available data from creep rupture, creep strain-time,
HCF and fatigue crack growth tests. In testing a set of models and their- numerical
procedures currently used for the evaluation of materials properties in databases, the
participants encountered various expected and unexpected problems by which the
workability and the results of the methods are impaired or made unreliable and
incomparable. Most of the problems are linked with the lack of harmonised standards
and protocols, demonstrating the need for better standards, not only for database access,
data, terminology and designations but also for methods of evaluation and analysis. The
final report will become available at the beginning of 1990.

VAMAS Workshop on Standards for Materials Databanks

An extensive summary of this workshop (JRC Petten, November 1988) was presented
in Bulletin No 10. Reports have been published in ASTM Standardisation News, June
1989 (J Rumble: Making Materials Database Standards International - The Next Steps)
and as VAMAS Report No 4 (P Bittner and H Krockel (eds): Report of a VAMAS
Workshop on Standards for Materials Databanks, November 1989).
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As a follow-up to the conclusions of the "Data Interchange" group of this meeting, a
special Materials Data Interchange Format (MDIF) Workshop attended by 30 experts
was organised in September 1989 at Derby, UK, hosted by Rolls-Royce. The Workshop
has identified MDIF as a top priority to support exchanged data between materials
databases and facilitate reuse of data entry files. The participating organisations from
Europe and the USA agreed to test two pragmatic data interchange methods, the
Cambridge Tabular Data Interchange Format (CTDIF) presented by P M Sargent, and
a physical file format based on work in PDES/STEP, the American and ISO
standardisation activities for product data exchange.

Inventory of Materials Designation Systems

This activity, led by KW Reynard, UK, aims to draw attention to the existing discrepancies
and the confusion between standards, classifications and designation systems. This
work is an extremely important first step to the development of a harmonised materials
designation system(s) suitable for computer databases. The word "Systems(s)" is written
in the plural because work has shown that existing systems are very complex, use
different technical factors as their basis, and will probably not be accommodated by a
single all encompassing system. A preliminary report is being drafted that will be
circulated to standards bodies throughout the world for comment. The report will also
pave the way for cooperative action.

Proposals Under Discussion for Phase 3 Activities

- Constructing an Inventory of Methods/Models for Data Analysis/Evaluation: This
inventory or catalogue should describe the methods, input and resulting data as
a step towards harmonisation and standardisation of the methods.

- Inter-institution Comparison of Materials Data Interchange Protocols: This
round-robin proposed by the Derby Materials Interchange Workshop is a
candidate activity for coordination by TWA 10, and will be submitted to the
VAMAS SC for approval.
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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 TW11 OLW
Tel: +44 (1) 943 6024*
Fax: +44 (1) 943 2155*

Four of the five participating nations (UK, USA, FR Germany and Japan, but not France)
have conducted assessments of their country’s uses of accelerated durability testing
(ADT), identifying preferred tests, their principal features, the reasons for their use, the
need for improvements and the potential for harmonisation. Studies of the status of
analytical methods for predicting long term performance from data from short term
accelerated tests have not been completed yet. All aspects of the work of TWA 12 were
discussed at a meeting in Paris in September 1989, and decisions on further work were
made. It was agreed that TWA 12 would concentrate its immediate activities on two
topics:

(a) preparation of a concise general guide to the use of accelerated durability tests

(to be edited by R Brown, UK),

(b) astudy of the potential of standard reference materials for ADT (to be led by
G Zerlaut, USA). TWA 12 will re-establish and maintain contact with ISO/TC
61/SC 6.

Further meetings of TWA 12 are planned for March/April 1990 in London and September
1990 in Florida.
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Technical Working Area 13
LOW CYCLE FATIGUE

D Gould, CEC, rue de la Loi 200, B-1049, Bruxelles
Tel: +32 (2) 235 9313
Fax: +32 (2) 235 8046
G B Thomas, NPL, Teddington, Middlesex TW11 OLW
Division of Materials Metrology
Tel: +44 (1) 943 6024~
Fax : +44 (1) 943 2155*

This intercomparison programme of high temperature, low cycle fatigue tests is aimed
at examining the effects of testing variables and material characteristics.

The programme involves testing four materials, classified according to their cyclic strain
characteristics as strain-hardening (AISI 316L steel), strain-softening (9Cr1Mo steel and
IN718 alloy) and strain-stable (Nimonic 101 alloy).

The initial findings, based on a preliminary evaluation of the results available to

September 1989, indicate that:-

(i)  The variation in mean lives between laboratories is, in general, significantly
greater than that of results within an individual laboratory.

(i)  The extent of both scatter in individual results and interlaboratory variation
appeared to be influenced by material characteristics.

(iii)  The variation in stress range at half-life at a given strain range was generally
3 to 4 times greater when considering the results from all the laboratories than
that observed within any one laboratory.

More detailed examination of these results, together with others now received, is

expected to indicate the means to improve interlaboratory reproducibility of high

temperature LCF data.
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Technical Working Area 14

THE TECHNICAL BASIS FOR A UNIFIED CLASSIFICATION SYSTEM
FOR ADVANCED CERAMICS

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

This activity has three prime objectives:

1. Toidentify and assess the issues inherent in developing a classification system
for advanced ceramics.

2.  To establish a building-block structure necessary for international use.
3.  Todevelop mechanisms and institutional links for system implementation.

The membership of the Technical Working Group has been expanded to sixteen for
greater industrial representation of the advanced ceramics community. Additional
members are anticipated so that the final makeup of the Working Group will include at
least two from each VAMAS member nation, representing the interests of industry,
academia and standards organisations.

Activities for this reporting period are related primarily to data gathering and follow-on
actions resulting from the first meeting of the Working Group, held on April 6-7, 1989 at
Bundesanstalt fir Materialforschung und-prifung (BAM) in West Berlin to map out
strategy and set plans for project implementation. ltems of work in progress include a
review of terminology needs for advanced ceramic classification; the development and
issuance of a survey questionnaire on advanced ceramics classification needs, scope
and basis; the organisation of a general interest classification workshop and the
development of a worldwide list of "who’s who" in advanced ceramics and standards.
The following summarises major progress to date:

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, ie structural, electronic,
magnetic, etc. This definition will be revised as more information is obtained, but
current views point to the direction of a definition that will allow incorporation of
product types called "engineering ceramics" and "technical ceramics" as these
are fore-runners of the more popular term "advanced ceramics".

2 A classification questionnaire, originally prepared and distributed in the US by
the United States Advanced Ceramics Association (USACA), was revised to fit
other VAMAS nations customs and needs. Distribution to select organisations in
the CEC countries, Canada and Japan is underway with responses from
France, Italy and the UK in hand. It is anticipated that a preliminary analysis of
the survey will be completed by January 1990.

3 Plans for a classification workshop, scheduled for June 21-22, 1990 at the Joint
Research Centre-Ispra, ltaly, (alternate location JRC-Petten) are being finalised.
This will precede an associated conference, the 7th CIMTEC World Ceramics
Congress, Montecatini Terme, ltaly, June 24-30, 1990, at which an update of
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the VAMAS classification project will be presented in a special advanced
ceramics standards session.

4 An advanced ceramics contact list has been compiled and.includes over 1200
entries covering the US, the CEC countries, Canada and elsewhere. The list
can be made available to interested persons.

5 A meeting of the Working Group was held at the National Physical Laboratory,
Teddington, England, December 11-12, 1989 and will be reported on in the next
issue of the VAMAS Bulletin. The working group encourages participation by
others at future meetings.

Contact S J Schneider, NIST, for further information on the VAMAS project on the

classification of advanced ceramics.
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VAMAS CALENDAR

Polymer Blends National Technical Working Area
meetings:

Japan, France
Italy
UK

Advanced Ceramics Classification Working Group
meeting:
NPL, UK

Creep Crack Growth TWA,
NPL, UK

Sixth International meeting of Polymer Blends TWA
(Immediately after Polymer Processing Society meeting
on April 17-20):

Nice, France

VAMAS Steering Committee meeting:
Paris, France

Advanced Ceramics Classification Workshop:
JRC, Ispra, Italy

g™ European Symposium on Polymer Blends (PRI),
Robinson College, Cambridge University, including

Polymer Blend TWA International Meeting on Mechanical

Testing (organised by Dr | K Partridge):
UK
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November 1989
December 1989
January 1990

December 11-12 1989

March 29-30 1990

April 21-22 1990
April 26-27 1990

June 21-22 1990

July 24-26 1990



¢ VAMAS ORGANISATION e

UNITED KINGDOM FR GERMANY USA

Prof Dr Horst Czichos Dr Lyle H Schwartz
CHAIRMAN . Vizepréasident Director
Dr !(.amal Hosse_un Bundesanstalt fir Institute for Materials Science and
Division of Materials Metrology Materialforschung und-priifung Engineering
National Physical Laboratory Unter den Eichen 87 National Institute of Standards and
Teddington D-1000 Berlin 45 Technology
Middlesex TW11 OLW Tel: +49 (30) 8104 0020 Building 223, Room B309
Tel: +44 (1) 943 6024* Dr Ing G Sievers Gaithersburg MD 20899
SECRETARY Regierungsdirektor TRl {RHT AP 58
Dr Bryan Roebuck Bundesministerium fir Mr Joseph G O’Grady

Division of Materials Metrology
National Physical Laboratory
Teddington

Middlesex TW11 OLW

Tel: +44 (1) 943 6298*

Dr Tom Gibbons

Division of Materials Metrology
National Physical Laboratory
Teddington

Middlesex TW11 OLW

Tel: +44 (1) 943 6026*

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

Conservatoire Nationale des
Arts et Métiers

292 rue St -Martin

75141 Paris CEDEX 03

Tel: +33 (1) 40272322

M Pierre Priester

Service "Industries de base"

Association Frangaise de
Normalisation

Tour Europe - CEDEX 7

F-92080 Paris La Défense

Tel: +33 (1) 4291 57 35

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 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/STA
2-2-1 Kasumigaseki
Chiyoda-ku
Tokyo-100

Tel: +81 (3) 581 5271

Mr Kaname lkeda

Director, Materials Standards
MITI

1-3-1 Kasumigaseki
Chiyoda-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: +81 (3) 719 2271
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Executive Director

Institute of Standards Research

American Society for Testing 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 X11 C

Commission of the European
Communities

Directorate General X11

rue de la Loi 200

B-1049 Bruxelles

Tel: +32 (2) 235 11 11

code for NPL will change
from (1) to (81)

* From 6 May 1990 the telephone
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