




























































Technical Working Area 10 

MATERIALS DAT ABANKS 

Dr J Westbrook, SC I-Tech Knowledge Systems, 133 Saratoga Road 
NY 12302, USA 

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

Objectives 
• To assess the role of standards in the flow of computerised materials 

information 

• To identify needs, problem areas and options for standardisation activity 
and coordinate pre-standardisation research 

Chairmanship: Dr Rumble, NIST, has resigned as co-chairman of TWA 10; his task 
will be taken over by Dr Westbrook, SCI-Tech Knowledge Systems. Dr Rumble has 
co-chaired TWA 10 since its establishment in 1985 and given strong leadership to its 
activities which have generated momentum towards standardisation due to his verve 
and persistence. TWA 1 O owes him much of its success. 

Status Summary: Activities are in a transition from Phase 2 to Phase 3 where two 
main subjects will be addressed: 
(1) Materials Data Interchange 

In Phase 2 an International Workshop on this subject was held at Rolls Royce pie 
(September 1989); in Phase 3 it is planned to compare Materials Data 
Interchange Methods in a number of inter-institutional data exchange tests. 
Progress so far is slower than anticipated. Some fundamental problems have 
arisen in the work of ASTM Committee E-49 which should produce a first round of 
data exchange tests preceding the VAMAS activity and using, among others, 
formats agreed by the Rolls Royce Workshop. These tests have not yet been 
possible, and there may be a need for some redefinition of the ASTM and 
VAMAS activities. 

(2) Materials for Data Evaluation, Analysis and Models 

In Phase 2 an lnterlaboratory Comparison of Data Evaluation Methods used in 
materials databanks was organised by NRIM; in Phase 3 the assembly of an 
Inventory of Methods/Models for Materials Data Analysis and Evaluation is 
planned. The New Materials Centre (NMC) of Japan has produced a first plan for 
this activity in co-operation with NRIM. 

(3) Inventory of Materials Designation Systems 

This work in Phase 2, undertaken by KW Reynard, UK, has shown much 
progress; a first draft of the main part is under review in TWA 10. Distribution of 
and follow-up to this extensive compilation need definition in the near future. 
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Technical Working Area 11 

CREEP CRACK GROWTH 

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

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

Objectives 
• To develop a unified approach to the measurement and interpretation of 

creep crack growth data 

The procedure agreed at the end of the Phase I of this project on measurement and 
interpretation of creep crack growth in the steady-state have been formalised in a 
draft standard which is currently being reviewed. A second version of the draft is 
being considered by the members of the VAMAS group and has been forwarded to 
the terminology committee of ASTM. A revised third draft will then be produced and 
will be submitted to the ASTM voting procedure. A full standard should emerge in 
early 1992 provided the current rate of progress can be maintained. 

In the second phase of the project the initiation and early stages of crack growth are 
being considered. A model which enables these initial stages of crack growth to be 
predicted is being evaluated by members of the group. Efforts are being made to 
obtain additional creep-growth data, particularly for low-ductility material, to enable 
bounds of applicability for the correlating parameter C* to be defined. Results from 
Japanese participants on large section specimens will provide a basis discriminating 
between plane stress and plane strain deformation conditions. 

The next coordination meeting of the group is scheduled for 27 and 28 July 1991 in 
Tokyo, immediately preceding ICM6. 
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Technical Working Area 12 

EFFICIENT TEST PROCEDURES FOR POLYMER PROPERTIES 

RP Brown, 
Rapra Technology Ltd., Shawbury, SY4 4NR, UK, 

Tel: +44 0939 250383 
Fax: +44 0939 251118 

Objectives 
• To provide support for standardisation activities in the characterisation of 

long term properties of viscoelastic polymer materials 

• To produce a guide for accelerated durability tests 

• To consider the role of standard reference materials in accelerated 
durability testing 

The broad objectives of the TWA are to provide support to standardisation activities in 
the characterisation of the long term properties of viscoelastic polymer materials. 
Relevant properties include creep, stress relaxation, fatigue and durability in 
aggressive environments. In order to avoid prohibitive amounts of testing over long 
time scales it is common practice to make use of extrapolation, interpolation, 
interconversion of property data or accelerated tests. Many of the 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 liquid chemicals with 
particular reference to 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 RP Brown, Rapra Technology Ltd., Shawbury, SY4 4NR, 
UK, and could, in due course, provide the basis for a standard. 

2. Consideration of the role of standard reference materials (SRM) 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 SRM in ADT. 

A broad survey amongst VAMAS participants evaluated their priorities with respect to 
the different aspects of the general TWA context (i.e. creep, stress relation, durability, 
etc.) and was responsible for the choice of durability as the current specific area. 

A detailed survey examined the availability, status and use in VAMAS countries of 
standard tests for ADT and this led to the selection of the two current work topics 
identified above. A paper giving broadly the results of the survey has been accepted 
for publication in "Polymer Testing". 
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A study of the use of SRMs in ADT has been produced by G Zerlaut and considerable 
progress has been made in the production of a comprehensive guide in the use of 
ADT. 

Future pians for TWA 12 suggest that attention should remain in the area of ADT as 
surveys indicated that other aspects, such as creep and stress-relaxation, are 
inappropriate for VAMAS action at the present time. 
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Technical Working Area 13 

LOW CYCLE FATIGUE 

Dr D Gould, CEC, rue de la Loi 200, 8-1049, Bruxelles, Belgium 
Tel: +32 2 235 9313 
Fax: +32 2 235 8046 

Objectives 
• To identify those aspects of testing procedure that significantly affect the 

reproducibility of the results of low cycle fatigue tests at high temperatures 

Evaluation of Low Cycle Fatigue Test Data in the BCR/V AMAS 
lntercomparison Programme 

The objective of the LCF programme was to establish a set of high temperature data 
representative of accepted testing practice and, subsequently, to identify the 
significant aspects of testing procedure affecting the repeatability and reproducibility 
as a basis for defining a standard test procedure. The test conditions, including strain 
ranges, strain rate, waveshape, temperature and limits to testpiece surface finish , 
were specified in guidelines circulated to the participants. However, each laboratory 
used its normal test methods, ie testpiece form, extensometry, testpiece manufacture, 
test machine and recording equipment. 

In view of the potential influence of material characteristics on LCF life three classes 
of alloy were selected for testing according to their cyclic strain behaviour. These 
were defined as strain-hardening (AISI 316L steel at 550 °C), strain-softening (either 
9CrMo steel or IN718 alloy at 550 °C) or stable (Nimonic 101 at 850 °C). Twenty-one 
data sets were supplied for AISI 316L steel, 16 for 9CrMo steel, 12 for IN718 and 12 
for Nimonic 101. 

The results indicate that interlaboratory differences in life were particularly significant 
in the case of high strength superalloys tested at low strain ranges. The type of 
testpiece and extensometry were significant factors in some cases. In particular, 
methods involving testpieces with transition radii within the measured length or those 
employing diametral extensometry gave results that tended to lie at the extremes of 
the scatterband more frequently than those obtained using smooth parallel testpieces 
with side-contact axial extensometry. 

Repeatability and reproducibility also appeared to be influenced by materials 
characteristics, in particular the strength of the alloy and the proportion of plastic 
strain exhibited at the test conditions. The general level of spread in the results could 
not be attributed to any single major testing parameter, nor was there any evidence of 
material variability. The differences in life attributable to different definitions of failure 
were minor compared with the general interlaboratory variation. 

Currently further attempts are being made to re-analyse the data either in its entirety 
or sub-sets to try to understand the causes of the scatter. 
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Technical Working Area 14 

THE TECHNICAL BASIS FOR A UNIFIED CLASSIFICATION SYSTEM 
FOR ADVANCED CERAMICS 

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

Objectives 
• To identify and assess issues inherent in the development of an internal 

classification system for advanced ceramics, particularly terminology and 
nomenclature 

• To establish a suitable classification structure and mechanisms for 
system implementation . 

An explicit objective of VAMAS is the transfer of its pre-standards research to 
standards organisations and the community at large, in a way that facilitates and 
assures the translation of the precursor activities through to the adaptation and final 
standardisation by standards bodies. Early-on coupling of pre-standards work with 
actual standards development has long been identified as the preferred and most 
efficient route to an approved and recognised standard. The process is much like, and 
parallels the coupling required in the innovation process of technology (ie the intimate 
linkage of basic, applied and development research leading to a commercial product). 

Each of the VAMAS projects handles the coupling task in different ways. For VAMAS 
TWA 14 (Classification of Advanced Ceramics) the methodology chosen follows three 
pathways, each of which is direct and overt. First, the makeup of the working 
membership was orchestrated to have representation by members of major standards 
bodies (eg ASTM, DIN, BSI , CEN, JSI etc) and by industrial spokes-persons (eg 
USACA, Verband der Kerasmischen lndustrie, Groupisol , private companies) . To this 
were added government and university representatives with the end result being an 
international working group that touches and interfaces with all the interested 
organisations needed in the standardisation process, including ISO. In effect all the 
institutional links were built in from the start. 

Second, community awareness is a mandated objective of TWA 14. Many key tasks 
undertaken are carried out through a public forum process, as for instance the 
conduction of an international survey and the organisation of an open workshop. All 
primary outputs have or will be publicly presented at professional meetings and 
published in the open literature, with special distribution to organisations and people 
who needed to know and who will be the most likely to utilise the results. For this a 
1200 person international list of who's who in ceramics and standards has been 
compiled. 
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The third and perhaps most crucial step has been to establish mechanisms and lay 
the groundwork for direct standards action by organisations like the CEN secretariats 
and the ASTM Committees, C28 on Advanced Ceramics and E49 on Computerisation 
of Materials Property Data. The basic matrix-type classification scheme currently 
under development once finalised, will be introduced, explained and promoted for 
adaptation by appropriate national standards interest and action groups (ie for the US, 
USACA and ASTM C28/E49). Action and directions taken by these groups is of their 
own choosing, but nonetheless the relationships have been established with guidance 
provided by TWA 14. 

The transfer process has started. Already Committee C28 and the EC secretariat 
concerned with classification have formally endorsed the VAMAS effort and await the 
results, at which time appropriate action will be taken and the consensus process 
started towards a classification standard for advanced ceramics. 
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• V AMAS Calendar • 

7th Annual TWA 4 (Polymer Blends) Meeting 
Hamilton, Ontario 25 April 1991 

VAMAS Steering Committee Meeting 
Montreal, Canada 22-24 May 1991 

7th Annual TWA 6 (Superconductivity & Cryogenic 
Structural Materials), International Cryogenic Materials Conference, 
University of Alabama, Huntsville, Alabama, USA June 1991 

TWA 11 Meeting preceding ICM6 
Tokyo 

4th Topical Conference on Quantitative Surface Analysis 
prior to 38th National Symposium of AVS at Seattle, 
Washington, USA 
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• VAMAS 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 

Mrs M S T Langton 
Director, International Standards 
BSI 
2 Park Street 
London, W1A 2BS 
Tel: +44 71 629 9000 

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

CANADA 
Dr Jacques Martel 
Director 
Industrial Materials Research 

Institute 
75, boulevard de Mortagne 
Boucherville, Quebec J4B 6Y4 
Tel : +1514641 2280 

FRANCE 
Prof Claude Bathlas 
Conservatoire Nationale des 
Arts et Metiers 

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

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 Gandlnl 
ENEA 
Viale Regina Margherita 125 
Roma 
Tel : +39 6 85 28 24 89 

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

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

JAPAN 
Mr Takayuki Shlrao 
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 Kasumigaseki 
Chiyoda-ku 
Tokyo-100 
Tel: +81 3 501 5668 

Dr Atsushl Oguchl 
Deputy Director General 
NRIM 
3-12, 2-Chome, Nakameguro 
Meguro-ku 
Tokyo-153 
Tel : +8137192271 

USA 
Dr Lyle H Schwartz 
Director 
The Materials Science and 

Engineering Laboratory 
National Institute of Standards and 
Technology 

Building 223, Room B309 
Gaithersburg MD 20899 
Tel : +1 3019755658 

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 Garc;ia-Arroyo 
Director DG XII C 
Commission of the European 

Gomm unities 
Directorate General XII 
rue de la Loi 200 
B-1049 Bruxelles 
Tel:+3222351111 
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