













































































Technical Working Area 2
SURFACE CHEMICAL ANALYSIS

Dr M P Seah
Centre for Materials Measurement and Technology
National Physical Laboratory
Teddington, Middlesex, UK, TW11 OLW
Tel: +44 181-943 6634
Fax: +44 181-943 2989

Objectives

® To provide the measurement infrastructure required for setting
standard methods of specifying surface chemical analysis

@ To develop an agreed base for principles, definitions and
equations for relevant aspects of surface analysis techniques

® To identify reference procedures for materials, data,
instrumentation and measurement methods

Activity in TWA2 continues apace with the development of new projects, projects
undertaking interlaboratory studies and with material feeding through to ISO/TC 201
on Surface Chemical Analysis.

One new proposal for work has been made since last year. This is entitled ‘Reference
Coatings for evaluation of GDOES' (Glow Discharge Optical Emission Spectroscopy)
and was sent out for comment on 1 April 1997 for discussion at the June meeting in
Goteborg. This will be our first effort in GDOES which is an important industrial
analytical technique.lt is likely that the films used in this work could help other projects
too. It is anticipated that work will start on this project in January 1998.

Work on the project on characterisation of oxygen vacancies which has been active at
the national stage has been inhibited by commercial considerations. This should
change in the near future as SFV (French Vacuum Society) seeks to promote co-
ordinated work by proposing a Charged Dielectrics Division for [UVSTA (International
Union for Vacuum Science Technique and Applications).
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Of the three new projects reported in the last Bulletin the first two are gathering
momentum and the one dealing with evaluation of static charge stabilisation and
determination methods in XPS on non-conducting samples has requested participants
~ to respond using the form of ISO 5725 (Precision of test methods - Determination of
repeatability and reproducibility for a standard test method by inter-laboratory tests).
This ensures that those who offer to participate have considered the relevant
resources required and provides a sound basis for the ensuing work. Samples have
been sent to all participants with a response required by the end of the year. The third
of these three projects, the interlaboratory study of static SIMS repeatability and
reproducibility is complete and a report has been presented. This has shown that
repeatability can be as poor as 50% where in-house procedures are ill-defined.
However, where control is good, the samples are sufficiently consistent for 1% to be
demonstrated.
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Technical Working Area 3
CERAMICS

G D Quinn
Ceramics Division
National Institute of Standards and Technology
Gaithersburg, MD 20899, USA
Tel: +1 301 975 5765
Fax: +1 301 990 8729

Objective

@ To undertake pre-standardisation research on the reliability
and reproducibility of test procedures for advanced technical
ceramics

1. The National Industrial Research Institute and the Japan Fine Ceramic Center have
coordinated a project on conventional hardness of ceramic composites. This
project features Vickers 9.8 N and 98 N, and Knoop 9.8 N and 19.6 N indentations
in several orientations in hot-pressed SiC whisker-reinforced S;N, composite
specimens. An enormous amount of data (over 2000 hardness readings from 21
laboratories) have been analysed, leading to some preliminary conclusions:

a) Hardness decreased with increasing indentation load, which is normal for
ceramics. The scatter decreased at higher loads.

b) Variation in hardness with whisker orientation was masked by the (usual)
scatter in results. The effect of indentation orientation and indented surface
was small.

c) Hardness increases with an increase in whisker content. Scatter was similar
for monolithic and composite specimens.

d) Good consistency between laboratories (reproducibility) and the lowest
scatter within laboratories (repeatability) were obtained with the Knoop 2 kg
procedure but only 14 of 21 participating laboratories had the capability to
create indentations at this load.

e) Conventional hardness measurement methods are suitable for ceramic
composites.

The draft of the final report is currently being reviewed by participants.
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. A second ceramic hardness project has been coordinated by the Federal Institute
for Materials Research and Testing (BAM) in Berlin, in cooperation with the National
Institute of Standards and Technology, USA. In the low-load testing regime, there
is considerable interest in measuring depth of penetration simultaneously with the
application of load. BAM organized a project to study the Recording (Instrumented)
Hardness of Ceramics. A BK-7 optical glass and a silicon nitride hardness
reference block are being used. The latter are prototype Knoop Standard
Reference Material blocks prepared by NIST. Participants were asked to monitor
displacement of Vickers and/or Berkovich indenters at a prescribed loading rate
with maximum forces of either 1 N or 10 N. This round robin finished in 1997 with
only two laboratories in the United States not able to return their results and a draft
final report is being reviewed by the participants.

. The quantitative microscopy project is a joint undertaking of the Center for
Technical Ceramics, the University of Eindhoven and the National Physical
Laboratory, United Kingdom. The program is a joint VAMAS and CEN Technical
Committee TC184, Advanced Technical Ceramics program. Participants applied
both manual point analysis and automated image analysis (AlIA) methods to
characterize the second phase content and porosity of a computer-drawn
microstructure, photomicrographs of several real microstructures, and an actual
ceramic specimen. All results have been furnished to the organisers who have
prepared the initial tabulations and preliminary conclusions. A final report is in
preparation.

. The draft final report on a completed project on fracture toughness of ceramic
composites is completed.

. A new TWAS project, the fifth to feature fracture toughness, commenced in July
1997, Fracture Toughness by the Single Edged V-Notched Beam Method (SEVNB).
The SEVNB method is a refinement of the earlier single-edge notched beam and
single-edge V notched beam methods, except that a very sharp notch is
introduced by a razor blade and diamond paste. The method was described
initially by Nishida, Hanaki, and Pezzotti, J. Am. Ceram. Soc., 77 [2] (1994) pp 606-
608. This project is a joint European Structural Integrity Society (ESIS) - VAMAS
TWAS3 project. Thirty-six laboratories are participating. This project is popular since
the test method purports to be a simple, practical way to obtain an precrack. Most
single-edge notched beam results are compromised by the notch bluntness. The
very sharp razor slit may approximate the sharp cracks needed to obtain valid
fracture toughness data.

. A further project, Surface Roughness of Advanced Technical Ceramics, is under
review at the moment as a possible VAMAS exercise. A round robin on this topic
has already commenced under the auspices of CEN TC184. If accepted this
project will be coordinated by the National Physical Laboratory, United Kingdom
and will feature diamond stylus profilometer characterization of as-fired, ground,
lapped, and polished ceramic components.
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Joint Technical Working Area 7 & Technical
Working Area 1 activity

BIOMATERIALS/WEAR TEST METHODS

Dr Tetsuya Tateishi
Mechanical Eng Laboratory
1-2 Namiki, Tsukuba-shi
Ibaraki 305, Japan
Tel: + 81 298 58 7013
Fax: + 81 298 58 7291

Objective

® To develop test methods suitable for evaluating biocompatibility
of hard tissue materials by means of evaluating toxicity of wear
debris in vitro by using cultured cells.

BACKGROUND

Total joint replacements in human bodies are increasing in quantity world-wide. This is
due to increasing life expectancy, population growth, advances in medical science,
rigorous exercise, and an increasing number of accidents. One of the key life-limiting
factors of the current bio-components is the generation of numerous particles from the
wear of ultra-high molecular weight polyethylene (UHMWPE) in contact with the
cobalt-chromium (CoCr) alloy.

A project within TWA1, under the leadership of Dr Stephen Hsu at NIST, is undertaking
an international round robin study on wear debris characterisation methodology and
representation. The material system to be studied is an ultra-high molecular weight
polyethylene and a cobalt-chromium alloy. The objective of the study is to develop
wear debris characterisation methods in terms of size, shape, and morphology, and to
develop mathematical representations of the debris. While the wear debris formation
is the current life limiting factor of artificial joints, the exact nature of the linkage
between debris size, shape and morphology to bioactivity is not well understood.

TWAY7 under the leadership of MEL in Japan has developed a bioculture technique to
determine the relationship between debris particles and bioactivity. The joint TWA1
and TWA?7 activity will identify if a particular population of size, shape or morphology
is more bioactive than others. This may lead to international standardisation of
biomaterial test methods in the future.
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PLAN

CoCr alloy and UHMWPE samples will be distributed to participants. Unidirectional
polishing methods will be specified for the CoCr alloy surface. Different surface
textures will be specified to generate a particular size, shape and morphology of the
UHMWPE wear debris. A pin-on-disk wear tester will be used for reciprocating motion
in distilled water (or bovine serum, a choice made by individual participants). The
ASTM F-732 method will be used as a guide for testing. The focus will be on the
collection of wear debris and the analysis of the size, shape and morphology of the
debris thus generated. Part of the debris generated will be sent to the TWA7
participants for biocompatibility testing.

INTERNATIONAL PARTICIPATION
Twenty-one laboratories in eleven countries have agreed to participate in the TWA1
wear activity. We are still seeking laboratories to conduct bioculture tests. Interested

parties should contact Dr Tateishi to join the TWA7 activity on the bioculture test round
robin.
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Technical Working Area 19

HIGH TEMPERATURE FRACTURE OF
BRITTLE MATERIALS

Prof Dr Karl-Heinz Schwalbe
GKSS-Forschungszentum
Max-Plank-Str.
D-21502 Geesthacht, Germany
Tel: +49 4152 87 2500
Fax: +49 4152 87 2534

Objectives

® Developing a test method for determining the creep crack
growth rate of creep brittle materials.

® Understanding material behaviour both in terms of mechanics
and micromechanisms.

@ Dissemination of information by open workshops and
symposia.

® Feeding the conclusions into standards-making bodies so that
valid test standards can be generated.

TWA19 has had an active year. Two full meetings were held; one in March in Sydney,
Australia, which was associated with ICF7 (International Conference on Fracture) and
the other in October in Kyoto, Japan. Further presentations were also made to report
the findings of the project at the Spring and Fall meetings of ASTM (American Society
of Testing and Materials). The next meeting is expected to take place in London in
March 1998.

From a previous project in TWA11, procedures were developed for measuring the
creep crack growth properties of materials for creep ductile situations using the creep
fracture mechanics parameter C*. Details of the method are contained in ASTM
standard E1457-92. Restrictions are imposed in this standard to ensure that data are
only collected after steady state creep stress and damage distributions have been
developed ahead of a crack tip for valid correlation with C*. The present investigation
was initiated to examine to what extent the procedures specified in E1457 can be
applied in the presence of limited creep deformation.

In TWA19, a series of round robin creep crack growth tests has been performed on
three materials having different creep characteristics. Data have been collected on a
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C-Mn steel at 360 °C, a titanium alloy at 500 °C and an aluminium alloy at 135 °C under
conditions where only limited creep deformation was measured. Although analysis of
the results has still to be completed, it has been established that modification to E1457
is required before it can be applied to situations involving limited creep deformation.
After discussions with ASTM in.committee, it has been agreed that the ratio of creep
to total displacement rates that are specified to accompany cracking can be relaxed
from the present 0.8 to 0.5 for valid data still to be produced. This change will be
included in the next issue of E1457 to allow it to cope with more brittle circumstances.
It is likely that further suggestions for revision will be made at the conclusion of
TWA19.

It is planned that the main findings of TWA19 will be published in a special issue of
Engineering Fracture Mechanics in 1998.
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® VAMAS Calendar e

IVC 14, 14th IUVSTA International Vacuum Congress
incorporating QSA10, International Conference on

Quantitative Surface Analysis, Birmingham, UK ..........cccocceieene 31 Aug-4 Sept 1998
PSA 98, International Symposium on Practical Surface

Analysis; MatSue, JADAN . e issss naes sevsssnmon ssaniss ssvs ssnsisionseiss ivis ssan 19-21 Oct 1998
45th AVS, Baltimore, USA ..o 2-6 Nov 1998

SIA 98, Asia-Pacific Surface and Interface Analysis
Conference, SINgAPOIE .....cocceiiureieeririesieeriee s riee e 30 Nov-4 Dec 1998

TWARS (Ceramics) Meeting in conjunction with CIMTEC
Ceramics Conference, Florence, Italy ......cccocceeeiiiiieniee e June 1998

TWAS (Polymer Composites) Meeting in conjunction with
CTS/4, Lisbon (provisional) ..........cceeeeeciieeieeeeccieeeseee e e eseeees 31 Aug-2 Sept 1998

TWA13 (Low Cycle Fatigue) Meeting at NPL,
Teddington, UK ... rees s e s ssane s e e s ssene s s senessenenesenenenas Sept 1998

TWA16 (Superconducting Materials) Meeting in
conjunction with the ASC, Palm Desert California ........ccccceveerceeerveenennunnnn Sept 1998

TWA19 (High Temperature Fracture of Brittle Materials)
MEETING 1N ILOIAOM 255 a5 0mmi s mmmmmmsmesie i i 5w’ 55 i S i s Mar 1998

TWA20 (Measurement of Residual Stress) Meeting at
=T P B <7 A — 5 15 S5 TR A 6 R S SRR S S A S 5 Apr 1998

TWA22 (Mechanical Measurements of Thin Films & Coatings)
meeting in conjunction with the International Conference
on Metallurgical Coatings and Thin Films, San Diego, USA ......... 27 Apr-1 May 1998

Anyone wishing to join a meeting should contact the relevant TWA Chairman.
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® VAMAS Technical Working Areas ©

Technical Working Area 1
Wear Test Methods

Dr. Erich Santner

BAM - VIII.1

Unter den Eichen 44-46
D-12203 Berlin, Germany
Tel: +49 30 8104 1810

Fax: +49 30 8104 1817
e-mail: erich.santer@bam.de

Technical Working Area 2
Surface Chemical Analysis
Dr. Martin P. Seah

Cntr. for Matls. Meas. & Tech.
NPL, Teddington, Middlesex
TW11 OLW, United Kingdom
Tel: +44 181-943 6634

Fax: +44 181-943 2989
e-mail: mps@npl.co.uk

Technical Working Area 3
Ceramics

Mr. George D. Quinn
Ceramics Division

Bldg. 223, Room A329

Nat. Inst. of Standards & Tech.
Gaithersburg, MD 20899, USA
Tel: +1 301 975 5765

Fax: +1 301 990 8729

e-mail: geog@nist.gov

Technical Working Area 5
Polymer Composites

Dr. Graham D. Sims

Cntr. for Matls. Meas. & Tech.
NPL, Teddington, Middlesex
United Kingdom, TW11 OLW
Tel: +44 181-943 6564

Fax: +44 181-943 2989
e-mail: gds@npl.co.uk

Technical Working Area 7
Bioengineering Materials
Dr. Tetsuya Tateishi
Mechanical Eng. Laboratory
1-2 Namiki, Tsukuba-shi
Ibaraki 305, Japan

Tel: +81 298 58 7013

Fax: +81 298 58 7291
email: tateishi@nair.go.jp

Technical Working Area 10
Material Databanks

Dr. Komei Halada

NRIM

1-2-1 Sengen, Tsukuba-shi
Ibaraki 305, Japan

Tel: +81 298 59 2352

Fax: +81 298 59 2301
e-mail: hal@nrim.go.jp

Technical Working Area 13
Low Cycle Fatigue

Dr. Fathy A. Kandil

Cntr. for Matls. Meas. & Tech.
NPL, Teddington, Middlesex
United Kingdom, TW11 OLW
Tel: +44 181-943 6560

Fax: +44 181-943 2989
e-mail: fak@npl.co.uk

Technical Working Area 14
Unified Classification System
for Advanced Ceramics

Mr. Samuel Schneider

NIST

Bldg. 223, Room B309
Gaithersburg, MD 20899, USA
Tel: +1 301 975 5657

Fax: +1 301 926 8349

e-mail: sschneid@nist.gov
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Technical Working Area 15
Metal Matrix Composites
Dr Chitoshi Masuda

Failure Physics Division
NRIM, 1-2-1 Sengen
Tsukuba-shi, Ibaraki 305,
Japan

Tel: +81 298 59 2152

Fax: +81 298 59 2101
e-mail: masuda@nrim.go.jp

Technical Working Area 16
Superconducting Materials
Dr. Hitoshi Wada

NRIM

1-2-1 Sengen, Tsukuba-shi
Ibaraki 305, Japan

Tel: +81 298 59 5024

Fax: +81 298 59 5023
e-mail: wadah@nrim.go.jp

Technical Working Area 17
Cryogenic Structural
Materials

Dr. Toshio Ogata

NRIM

1-2-1 Sengen, Tsukuba-shi
Ibaraki 305, Japan

Tel: +81 298 59 2541

Fax: +81 298 59 2501
e-mail: ogata@nrim.go.jp

Technical Working Area 18
Statistical Techniques for
Interlaboratory Studies and
Related Projects

Mr. Thomas Fritz

BAM

S.21 Applied Mathematics Lab
Unter den Eichen 87

12205 Berlin, Germany

Tel: +49 30 8104 1921

Fax: +49 30 8104 1927
e-mail: thomas.fritz@bam.de



® VAMAS Technical Working Areas @

Technical Working Area 19
High Temperature Fracture
of Brittle Materials

Prof. Dr Karl-Heinz Schwalbe
GKSS-Forschungszentum
D-21502 Geesthacht,
Germany

Tel: +49 4152 87 2500

Fax: +49 4152 87 2534
e-mail: Schwalbe@gkss.de

Technical Working Area 20
Measurement of Residual
Stress

Prof. George A. Webster
Dept. of Mechanical
Engineering

Imperial College of Sci., Tech.
& Medicine, Exhibition Road
London, United Kingdom
SW7 2BX

Tel: +44 171-594 7080

Fax: +44 171-823 8845
e-mail: g.webster@ic.ac.uk

Technical Working Area 21
Mechanical Measurements
for Hardmetals

Dr. Bryan Roebuck

Cntr. for Matls. Meas. & Tech.
NPL, Teddington, Middlesex
United Kingdom, TW11 OLW
Tel: +44 181-943 6298

Fax: +44 181-943 2989
e-mail: br@npl.co.uk

Technical Working Area 22
Mechanical Measurement
of Thin Films and Coatings
Dr. Stuart R. J Saunders
Cntr. for Matls. Meas. & Tech.
NPL, Teddington, Middlesex
United Kingdom, TW11 OLW
Tel: +44 181-943 6522

Fax: +44 181-943 2989
e-mail: srjs@npl.co.uk
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e VAMAS Steering Committee ®

UNITED KINGDOM
CHAIRMAN

Dr. Kamal Hossain
Director

Cntr. for Matls. Meas. & Tech.

National Physical Laboratory
Teddington

Middlesex, TW11 OLW

Tel: +44 181-943 6024

Fax: +44 181-943 2989
e-mail: mkh@npl.co.uk

SECRETARY

Mr. John Sillwood
(Address as above)

Tel: +44 181-943 7183
Fax: +44 181-943 2989
e-mail: jms@npl.co.uk

Mr Michael H Lockton
Electrical International
Manager

BSI Standards

389 Chiswick High Road
London W4 4AL

Tel: +44 181-996 7459
Fax: +44 181-996 7460

CANADA

Dr. Jacques Martel
Director General

Industrial Materials Institute
National Research Council
75, boulevard de Mortagne
Boucherville, Québec J4B
6Y4

Tel: +1 514 641 5050

Fax: +1 514 641 5101

e-mail: jacques.martel@nrc.ca

EU

Prof. Kari Torrénen
Director

Inst. of Advanced Materials
JRC of the European Comm
PO Box 2

NL-1755 ZG Petten

The Netherlands

Tel: +31 224 565401

Fax: +31 224 563393
e-mail: torronen@jrc.nl

Mr Herman Kréckel
(Address as above)
Tel: +31 224 565208
Fax: +31 224 563424
e-mail: kroeckel@jrc.nl

FRANCE

Prof. Claude Bathias
Conservatoire Nationale des
Arts et Métiers

Department of Génic
Mécanique

2 Rue Conté

Paris 75003

Tel: +33 1 40 27 23 22

Fax: +33 1 40 27 23 22/2341
e-mail: bathias@cnam.fr

Mr Philippe Follenfant
Ministére de I'Industrie des
Postes et Télécomunications
et du Commerce Extérieur
3/5 rue de Barbet de Jouy
75353 Paris 07 SP

Tel: +33 143 19 45 29

Fax: +33 1 43 19 46 64
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Dr Daniel R Vinard
Directeur,

Affaires Europeenes R&D
St Gobain Recherche

38 quai Lucien Lefranc
BP 136 F-93303 Aubervilliers
Cedex

Tel: +33 1 48 39 58 04
Fax: +33 148 34 74 16
e-mail:
daniel.vinard@sgr.saint-
gobain.com

GERMANY

Prof. Dr. Horst Czichos
Prasident
Bundesanstalt fiir
Materialforschung und -
prifung

Unter den Eichen 87
12205 Berlin

Tel: +49 30 8104 1000
Fax: +49 30 8104 1007
e-mail:
Horst.Czichos@bam.de

Dr. Schéttler

Ministerialrat im
Bundesministerium fiir
Wirtschaft D-53107 Bonn

Tel: +49 228 6 15 35 10

Fax: +49 228 6 15 28 10
e-mail:
steiger@bonn1.bmwi.bund400.de



® VAMAS Steering Committee ®

ITALY

Eng. Anna Moreno
ENEA

Inn-Numa SP 59

Via Anguillarese 301
00060 S Maria Di Galeria
Roma

Tel: +39 6 3048 6474
Fax: +39 6 3048 4729
e-mail:
morenoa@casaccia.enea.it

Prof. Ing. Paolo Giusti
Universita di Pisa

Via Diotisalvi 2

56100 Pisa

Tel: +39 50 511 111
[Fax: +39 50 511 266

Prof. Sergio Lo Russo
Universita di Padova
Dipartimento di Fisica

Via Marzolo 8

35131 Padova

Tel: +39 49 827 7000/7013
Fax: +39 49 827 7003/7102
e-mail: lorusso@padova.infn.it

JAPAN

Mr. Toshikazu Ishii
Director for Mat Res & Dev
Research & Development
Bureau

Science and Technology
Agency

2-2-1 Kasumigaseki
Chiyoda-ku, Tokyo-100
Tel: +81 3 3581 5271
Fax: +81 3 3581 0779
e-mail: tishii@sta.go.jp

Mr Seiji Oshima

Director, Materials Standards
Division, MITI

1-3-1 Kasumigaeki
Chiyoda-ku, Tokyo-100

Tel: +81 3 3501 5668

Fax: +81 3 3580 8598
e-mail: osaa3322@miti.go.jp

Dr. Tetsuya Saito
Deputy Director General
NRIM

1-2-1 Sengen
Tsukuba-shi, Ibaraki 305
Tel: +81 298 59 2003
Fax: +81 298 59 2008
e-mail: saito@nrim.go.jp

USA

Dr. Stephen Freiman

Chief, Ceramics Division
Bldg 223, Room A256

Nat. Inst. of Standards & Tech.
Gaithersburg, MD 20899

Tel: +1 301 975 5761

Fax: +1 301 990 8729
e-mail:
stephen.freiman@nist.gov

Dr. James G. Early
Scientific Advisor to the
Director, MSEL

Building 223, Room B309
Nat. Inst. of Standards &
Tech.

Gaithersburg, MD 20899
Tel: +1 301 975 6113

Fax: +1 301 926 8349
e-mail: james.early@nist.gov
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