








































































































Technical Working Area 28 

QUANTITATIVE MASS SPECTROMETRY OF SYNTHETIC 
POLYMERS 

Dr. C. Guttman 
National Institute of Standards and Technology 

Gaithersburg, MD, USA 
Tel: +1 301 975 6729 
Fax: +13019753928 

e-mail : charles.guttman@nist.gov 

TWA 28 currently has one project, 'Method Development for Matrix Assisted Laser 
Desorption/Ionization (MALDI) Time of Flight (TOF) Mass Spectrometry (MS) of Low 
Molecular Mass Polystyrene (PS)'. 

Mass spectrometry is a standard method for mass analysis of low mass organic 
molecules. However, only recently has a type of mass spectrometry, MALDI MS, been 
applied to synthetic polymers. The use of a different type of mass spectrometry and its 
application to high mass polymers possessing a distribution of masses imply that the 
current standard methods of analysis do not apply. The current project was undertaken to 
address the need for a standard method for analysis of synthetic polymers by mass 
spectrometry. A method for the use of MALDI MS for the molecular mass distribution 
(MMD) determination of polystyrene (PS) of molecular masses from 2000 u to 35000 u 
has been written following that of the DIN or ASTM method for the determination of the 
MMD of PS by an alternate technique, gel permeation chromatography, (GPC). 
Measurement specifics are based on the protocol used in the recent interlaboratory 
comparison of PS by MALDI MS, organized under the auspices of the American Society of 
Mass Spectrometry (ASMS). 

Current members of the project include: 
NIST Polymers Division , USA 
University of Alabama-Birmingham, USA 
PPG Industries, USA 
AIST, Japan 
University of Alberta , Canada 
ICI, England 
University of Tennessee, USA 
University of Catania, Italy 
Union Carbide Corp., USA 
BAM, Germany 
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The VAMAS TWA 28 meeting was held at the ASMS 52nd Annual Meeting on Mass 
Spectrometry and Allied Topics in Nashville, June 2004, following the Polymeric Materials 
Interest Group meeting . Standardisation of the procedure is being considered in ISO, DIN 
and ASTM. In November 2004 the draft method received subcommittee approval from 
ASTM D20.70 the subcommittee on Physical Methods in Polymer Science. In January of 
2005 the method was submitted to ballot to D20 on Plastics to be accepted as an ASTM 
method. The method now awaits final ASTM D20 approval. 

Members of the TWA who attended the June 2005 meeting of the American Society of 
Mass Spectrometry in San Antonio TX, USA discussed the revised method, the review of 
the test methods from the standards developing organizations, and work on round robin 
plans to extend the Method as requested by ASTM. 

Future Meetings Relevant to VAMAS Project: 

A meeting will also be held at the annual NIST Polymer MS Workshop in November of 
2005 in Gaithersburg, MD. 

51 



Technical Working Area 29 

MATERIALS PROPERTIES ON THE NANOSCALE 

Dr David Mendels 
Engineering and Process Control Division 

National Physical Laboratory 
Teddington, Middlesex 

TW11 0LW, United Kingdom 
Tel: +44 20 8943 6206 

e-mail : david.mendels@npl.co.uk 

Dr Stephen Hsu 
Room A-263, Building 223 

National Institute of Standards and Technology 
Gaithersburg , MD 20899 

USA 
Tel. +1 301 975 6120 
Fax +1 301 990 8729 

e-mail : stephen.hsu@nist.gov 

The TWA was approved at the Steering Committee meeting in May 2003, Petten , The 
Netherlands. The objectives of the TWA were stated as: 

• To review the current state of the art in measuring and characterization of 
material properties at the nanoscale. In a first step, the main interest will be on 
nanomechanical properties. 

• To establish a classification of nanomaterials and material systems at the 
nanoscale. 

• To compile and compare international measurement methods that currently exist. 
• To develop new measurement methods for characterizing physical and 

mechanical properties of materials with at least one length scale of dimension 
less than 100 nm. This includes both hard and soft materials . 

• To provide recommendations for good practice on materials characterization at 
the nanoscale. 

Preliminary work on the first project has commenced, and a proposal has been submitted 
to the SC for approval. 
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Status of Current Project: 

Protocols for the Calibration of the Force Constant for Scanning Probe Methods 

The scientific goal of this project is to develop appropriate methods for the measurement of 
the force constant of indentation-based methods. This work underpins most materials 
nano-metrology areas, in particular MEMS, MOEMS, NEMS and quantitative force 
measurement phenomena at the molecular level. 

In this study: 
• AFM cantilevers and V-shaped probes will be tested in a round-robin for 

Force calibration in the pN through to µN range; 
• An initial pre-study, restricted to vertical spring constant calibration, will be 

carried-out between main participants to determine the appropriate 
procedures of handling and exchanging probes; 

• A full round-robin study will be carried-out on both vertical and torsional 
stiffness without restrictions on the method used to calibrate the probe. 

• Based on the results, a best practice guide including recommendation for the 
test operation and a description of the methods used will be produced, and 
used as a starting point for further activity on the most successful methods. 

Initial intercomparison work involving NPL, NIMS, NIST and BAM has highlighted 
difficulties in handling AFM cantilevers and V-shaped probes, with high damage rates to 
specimens occurring while they are being shipped and cleaned before measurement. This 
has implications for executing a larger intercomparison study, as it is now clear that 
specials procedures need to be adopted. 

Proposed/Future Projects and TWA Directions 

• Tip shape characterisation for AFMs, SPMs and nano-indenters 
• Mechanical properties of soft materials at the nano-scale 

• Nanoindentation of compliant multi-layered system 
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• VAMAS Technical Working Areas• 

Technical Working Area 1 
Wear Test Methods 
Dr. Erich Santner 
BAM 
Unter den Eichen 44-46 
D-12200 Berlin , Germany 
Tel: +49 30 81041810 
Fax: +49 30 8104 1817 
erich.santner@bam.de 

Technical Working Area 2 
Surface Chemical Analysis 
Dr. Cedric Powell 
Mail Stop 8370 
NIST 
Gaithersburg, MD USA 20899 
Tel: +1 301 975 2534 
Fax: +1 301 2161134 
cedric.powell@nist.gov 

Technical Working Area 3 
Ceramics for Structural 
Applications 
Dr. Kristin Breder 
Saint-Gobain Abrasives 
Higgins Grinding Technology 
Center 
1 New Bond St. 
Box 15008, MS 413-201 
Worcester, MA, USA 01605-0008 
Tel: +1 508 795 4147 
Fax: +1 508 795 4283 
Kristin.Breder@Saint-Gobain.com 

Technical Working Area 5 
Polymer Composites 
Dr. Graham D. Sims 
Engineering and Process Control 
Division 
National Physical Laboratory 
Teddington , Middlesex 
TW11 0LW, United Kingdom 
Tel: +44 20 8943 6564 
Fax: +44 20 8614 0433 
graham.sims@npl.co.uk 

Technical Working Area 10 
Computerized Material Data 
Dr. Kohmei Halada 
NIMS, Tsukuba Laboratories 
1-2-1 Sengen, Tsukuba-shi 
lbaraki 3050047, Japan 
Tel: +81 298 59 2352 
Fax: +81 298 59 2301 
HALADA.Kohmei@nims.go.jp 

Technical Working Area 13 
Low Cycle Fatigue 
Dr FA Kandil 
Euro Test Solutions Limited 
PO Box 1226, Kingston , 
UK, KT2 5YJ 
Tel: +44 20 8541 5244 
Fax: +44 20 8541 5520 
fathy.kandil@eurotest­
solutions.co.uk 

Technical Working Area 16 
Superconducting Materials 
Dr. Hitoshi Wada 
Graduate School of Frontier 
Sciences, 
University of Tokyo, 5-1-5 
Kashiwanoha, 
Kashiwa, Chiba 277-8561 , 
Japan 
Tel & fax: +81-4-7136-3781 
wada .hitoshi@k.u-tokyo.ac.jp 

Technical Working Area 17 
Cryogenic Structural 
Materials 
Dr. Toshio Ogata 
NIMS, Tsukuba Laboratories 
1-2-1, Sengen, Tsukuba-shi 
lbaraki 3050047, Japan 
Tel: +81 298 59 2541 
Fax: +81 298 59 2501 
OGATA.Toshio@nims.go.jp 

54 

Technical Working Area 18 
Statistical Techniques for 
lnterlaboratory Studies 
Dr. Ji:irg Polzehl 
WIAAS 
Mohrenstr. 39 
10117 Berlin , Germany 
Tel: +49 30 20372 481 
Fax: +49 30 2044975 
polzehl@wias-berlin.de 

Technical Working Area 20 
Measurement of Residual 
Stress 
Prof. George A. Webster 
Imperial College of Science, 
Technology & Medicine 

Exhibition Road, London 
SW? 2BX, United Kingdom 
Tel: +44 20 7594 7080 
Fax: +44 20 7594 7017 
g.webster@ic.ac.uk 

Technical Working Area 21 
Mechanical Measurements 
for Hardmetals 
Dr. Bryan Roebuck 
Engineering and Process 
Control Division 
National Physical Laboratory 
Teddington, Middlesex 
TW11 0LW, United Kingdom 
Tel: +44 20 8943 6298 
Fax: +44 20 8943 2989 
bryan.roebuck@npl.co.uk 

Technical Working Area 22 
Mechanical Property 
Measurements of Thin 
Films and Coatings 
Dr. N Jennett 
Engineering and Process 
Control Division 
National Physical 
Laboratory 
Teddington, Middlesex, 
TW11 0LW, UK 
Tel: +44 20 8943 6641 

Fax: +44 20 8614 0451 
nigel.jennett@npl.co.uk 



Technical Working Area 24 
Performance Related 
Properties for Electroceramics 
Dr. Markys Cain 
Engineering and Process Control 
Division 
National Physical Laboratory 
Teddington, Middlesex 
TW11 0LW, United Kingdom 
Tel: +44 20 8943 6599 
Fax: +44 20 8943 2989 
markys.cain@npl.co.uk 

Technical Working Area 25 
Creep/Fatigue Crack Growth in 
Components 
Dr. Kamran Nikbin 
Imperial College of Science, 
Technology & Medicine 

Exhibition Road , London 
SW? 2BX, United Kingdom 
Tel : +44 20 7594 7133 
Fax: +44 20 7823 8845 
k.nikbin@ic.ac.uk 

Technical Working Area 26 
Full Field Optical Stress and 
Strain Measurement 
Dr. Richard Burguete 
Airbus UK Ltd. 
New Filton House 
Filton 
Bristol , BS99 ?AR 
United Kingdom 
Tel : +44 (0)117 936 4299 
Fax: +44 (0)117 936 4344 
richard.burguete@airbus.com 

Technical Working Area 27 
Characterization Methods for 
Ceramic Powders and Green 
Bodies 
Dr. Rolf Wasche 
BAM 
Unter den Eichen 87 
D 12200 Berlin 
Germany 
Tel : +49 30 8104 1541 
Fax: +49 30 8104 1547 
rolf.waesche@bam.de 

Technical Working Area 28 
Quantitative Mass 
Spectrometry of Synthetic 
Polymers 
Dr. Charles Guttman 
Mail Stop 8541 
NIST 
Gaithersburg , MD, USA 20899 
Tel: +1 301 975 6729 
Fax: +1 301 975 3928 
charles.guttman@nist.gov 

Technical Working Area 29 
Materials Properties on the 
Nanoscale 
Co-chairmen: 
Dr David Mendels 
Engineering and Process 
Control Division 
National Physical Laboratory 
Teddington , Middlesex 
TW11 0LW, United Kingdom 
Tel : +44 20 8943 6206 
david.mendels@npl.co.uk 

Dr Stephen Hsu 
Room A-263, Building 223 
NIST 
Gaithersburg, MD 20899 
USA 
Tel. +1 301 975 6120 
Fax +1 301 990 8729 
stephen.hsu@nist.gov 

55 



• VAMAS Steering Committee• 

UNITED STATES 

VAMAS CHAIRMAN 
Dr Stephen Hsu 
Room A-263, Building 223 
National Institute of 
Standards and Technology 
100 Bureau Drive, 
Gaithersburg, MD 20899 
USA 
Tel. +1 301 975 6120 
Fax +1 301 990 8729 
step hen.hsu@nist.gov 

VAMAS SECRETARY 
Dr Stephanie Hooker 
National Institute of 
Standards and Technology 
Materials Reliability Division 
325 Broadway 
Boulder, CO 80305 
00 1 303-497- 4326 
FAX: 00 1 303-497- 5030 
shooker@boulder.nist.gov 

Dr. Stephen Freiman 
Deputy Director 
Materials Science and 
Engineering Laboratory 
National Institute of 
Standards and Technology 
100 Bureau Drive, Mail Stop 
8520 
Gaithersburg, MD 20899 
USA 
Tel: +1 301 975 5658 
Fax: +1 301 975 5012 
stephen.freiman@nist.gov 

Dr. Leslie E. Smith 
Director 
Materials Science and 
Engineering Laboratory 
National Institute of 
Standards and Technology 
100 Bureau Drive, Mail Stop 
8500 
Gaithersburg, MD 20899 
USA 
Tel: +1 301 975 5658 
Fax: +1 301 975 5012 
mailto:leslie.smith@nist.gov 

CANADA 
Dr. Blaise Champagne 
Director General 
Industrial Materials Institute 
National Research Council 
Canada 
75 Boulevard de Montagne 
Boucherville, Quebec J4B 
6Y4 , Canada 
Tel: +1 514 641 5050 
Fax: +1514641 5101 
blaise.champagne@nrc.ca 

Dr. Hamid Mostaghaci 
Science and Technology 
Division (TBR) 
Department of Foreign Affairs 
& Intl Trade 
125 Sussex Drive, Room C3-
244 
Ottawa, Ontario, K1A 0G2, 
Canada 
Tel : +1 613 995 7920 
Fax: +1 613 944 2452 
hamid.mostaghaci@dfait­
maeci.gc.ca 
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EC 
Prof. Hendrik Emons, 
Head, Reference Materials 
Unit 
Institute for Reference 
Materials and Measurements 
Joint Research Centre of the 
European Commission 
Retieseweg 111 
B-2440 Geel , Belgium 
Tel : +32-14-571722 
Fax: +32-14-590406 
hendirk.emons@cec.eu.int 

Dr. Ir. Gert Roebben 
Reference Materials Unit 
Institute for Reference 
Materials and Measurements 
Joint Research Centre of the 
European Commission 
Retieseweg 111 
B-2440 Geel, Belgium 
Tel: +32-14-571816 
Fax: +32-14-571548 
gert.roebben@cec.eu.int 

FRANCE 
Prof. Claude Bathias 
Conservatoire National des 
Arts et Metiers 
Dept de Genie Mecanique 
2 rue Conte, Paris 75003 
France 
Tel : +33 1 40 27 23 22 
Fax: +33 1 40 27 23 22 or 
+33 1 40 27 23 41 
bathias@cnam.fr 

Prof. Alain Vautrin 
Departement Mecanique et 
Materiaux Centre SMS 
Ecole des Mines de Saint­
Etienne 
158, cours Fauriel , 
F-42023 Saint-Etienne 
Cedex 2 
France 
Tel: +33 0 47 74 20 190 
Fax: +33 0 47 74 20 000 
vautrin@emse.fr 



GERMANY 
Dir. and Prof. Dr.-lng . 
Wolfgang Paatsch 
Department VIII. 
Bundesanstalt fur 
Materialforschung und -
pr0fung 
Unter den Eichen 44-46, 
12203 Berlin 
Germany 
Phone: (+4930)8104-1800 
Fax: (+4930) 8104-1807 
wolfgang.paatsch@bam.de 

ITALY 
Prof. Laura E. Depero 
INSTM and Laboratorio di 
Strutturistica Chimica 
Universita di Brescia, via 
Branze 38 
25123 Brescia 
Italy 
Tel: +39 030 3715472 
Fax: +39 030 3702448 
depero@inq.unibs.it 

Dr. Eng. Anna Moreno 
ENEA 
lnn-Diff SP 59, Via 
Anguillarese 301 
00060 S Maria di Galeria 
Rome 
Italy 
Tel: +39 6 3048 6474 
Fax: +39 6 3048 4729 
anna.moreno@casaccia.ene 
a.it 

Dr. Alessandro SANTORO 
Operational Director UNI 
Via Battistotti Sassi, 11 b 
20133 MILANO, 
Italy 
alessandro.santoro@uni.com 

JAPAN 
Dr Kiichi Oda 
Chubu Collaboration Center 
National Institute of 
Advanced Industrial Science 
and Technology 
(AIST) 
2266-98 Anaphora 
Shimoshidami , Moriyama-ku 
Nagoya 463-8560 
JAPAN 
Tel: +81-52-736-7057 
Fax: +81-52-736-7403 
k-oda@aist.go.jp 

Mr. Toru Sato 
Director 
Office for Materials Research 
and Development 
Basic and Generic Research 
Division 
Research Promotion Bureau 
Ministry of Education , 
Culture, Sports, Science and 
Technology (MEXT) 
2-5-1 , Marunouchi , Chiyoda­
ku, Tokyo, 100-8959, Japan 
Tel: +81-3-6734-4100 
Fax: +81-3-6734-4102 
tsato@mext.go.jp 

Dr. Koichi Yagi 
Supervising Researcher 
National Institute for 
Materials Science (NIMS) 
1-2-1 Sengen, Tsukuba-shi 
lbaraki-ken 305-0047 
Japan 
Tel : +81 298 59 2803 
Fax: +81 298 59 2801 
yagi.koichi@nims.qo.jp 
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UNITED KINGDOM 
Mr. Michael H. Graham 
Electrical International 
Manager 
BSI Standards 
389 Chiswick High Road, 
London W4 4AL, 
UK 
Tel: +44 181 996 7459 
Fax: +44 181 996 7460 
mike qraham@bsi­
global.com 

Dr. Kamal Hossain 
Corporate Director, 
National Physical Laboratory 
Hampton Road , Teddington , 
Middlesex TW11 0LW 
UK 
Tel: +44 20 8943 6024 
Fax: +44 20 8943 6407 
kamal .hossain@npl .co.uk 

Dr. Graham Sims 
Knowledge Leader, 
Engineering and Process 
Control Division, 
National Physical Laboratory 
Hampton Road, Teddington , 
Middlesex TW11 0LW 
UK 
Tel: 00 44 (0) 20 8943 6564. 
Fax: 00 44 (0) 20 8614 0433 
qraham.sims@npl.co.uk 

LIAISON MEMBERS 

Mr Mike Smith 
Director, Standards 
International Organization for 
Standardization 
1 rue de Varembe 
1211 Geneva 20 
SWITZERLAND 
ISO Liaison 
Tel. +41227497280 
Fax +41 22 7 497349 
smith@iso.ch 






