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Abstract

The National Physical Laboratory (NPL) has operated the Humidity Club, Pressmet and the
Mechanical Metrology Association, on behalf of the National Measurement System Policy
Unit (NMSPU) of the Department of Trade and Industry (DTI), during the period from the
end of April 1997 to September 1999 as specified in Contract ITT No. MPU 8/45.7.

Pressmet was originally established at NPL in 1995, the Humidity Clpb in 1981 and the
Mechanical Metrology Association in 1997. |

Feedback from Club members suggests that they benefit from being a Member of these Clubs in
a variety of ways and for a variety of reasons. The growing membership trends seen over the
term of the contract indicate that the benefits provided to Club members (annual and special-
interest meetings, newsletters, web-site listings and hot links, membership directories, market
digests, promotions, and so on) have been well received, but it is essential that these benefits are
continually reviewed, added to and improved upon, with continual input from members, in
order to maintain this growing membership of the Clubs in the future. ‘
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1. INTRODUCTION

The National Physical Laboratory (NPL) has operated the Humidity Cl
Mechanical Metrology Association, on behalf of the National Meésurement System Policy
Unit (NMSPU) of the Department of Trade and Industry (DTI), during the per}od from the
end of April 1997 to September 1999 as specified in Contract ITT No. MPU 8/45.7.

ub, Pressmet and the

This report summarises our progress over the entire contract term. It also makes use of the
attached appendices to refer, in particular, to the last 6 months of previously unreported progress
(the latest newsletters, events and updates on membership trends).

Details on progress of the Clubs activities up until March 1999 have already been reported in
detail in restricted Interim reports No.1 through to 4, to the NMISPU.

2. BACKGROUND INFORMATION

Pressmet (pressure measurement club) was originally established at| NPL in 1995, the
Humidity Club in 1981 and the Mechanical Metrology Association (co ering force, torque,
hardness and extensometry) in 1997.

2.1 Purpose of the Clubs

The Clubs provide an arena for members to exchange ideas, with each other and NPL, on
measurement matters, best practice, international developments in etrology, the latest
advances in techniques and instrumentation as well as the opportunity for|discussing, learning
and raising specific problems or issues of concern. The Clubs also provide members with the
opportunity to influence future DTI supported measurement programmes in the UK. These
aims have been achieved by providing the following benefits per Club each year:

An annual meeting

One/two special interest meetings

A newsletter

A Membership Directory

World Wide Web coverage via the NPL site
Group e-mails for Clubs communications

Special offers and discounts for Club members

A network of supporters

¢ Invitation to DTI programme formulation meetings

3. MILESTONES AND DELIVERABLES
3.1 Agreed Milestones
The agreed milestones/deliverables were as follows.

Milestone 1:  Start-up meeting with NMPSU
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Milestone 2:  Interim reports (6 monthly)

Milestone 3:  Final report

Milestone 4:  Club information on NPL web-site
Milestone 5:  Production of Membership Directories

Milestone 6:  Establishment of the new Mechanical Metrology Association
(force, hardness, extensometry and torque)

Milestone 7:  Not used.

Milestone 8: Completion of review and prioritisation exercise

3.2 Milestone progress

All of the above Milestones have been completed.
Milestone 6 was postponed by 2 months in order to launch this new ¢lub (the Mechanical
Metrology Association) at the first ever NPL Club Luncheon event and Manufacturing Week
exhibitions, which ran alongside the launch at the NEC, Birmingham in qucmber 1997.

The original Milestone 7 was incorporated into Milestone 6 above, as d with NMPSU at
the Start-up meeting in 1997.

4. PROGRESS

4.1 Reports and monitoring of progress

A review of Clubs activities was presented to DTI (NMSPU) and their Measurement Advisory
Committee (MAC) Mass Working Group at annual reviews at NPL in November 1997 and
November 1998.

Six monthly interim reports have been submitted throughout the contract term, on time, as
follows: September 1997, March 1998, September 1998, March 1999.

This document represents the Final report (Milestone 3).

4.2 Membership Directories

Throughout the term of the contract, hard copy Membership Directories have been produced
annually and issued to members in each of the three Clubs. Copies of the 1997/8 and 1998/9
issues for each of the three Clubs have been provided with previous interim reports. A listing of
Club members is given in Appendices 1, 2 and 3. ‘:}l
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In addition to hard copy Membership Directories, electronic versions can be
web-site under each of the appropriate Club pages. Each ent
members to be linked to the NPL web-site via hot-links which h
site addresses are listed in Section 6.4 of this report).

found on the NPL
ry provides the opportunity for
ave been especially set up (web-

Approximately 60% of our members are now connected to the Internet and have theijr own web-
sites and so benefit from these hot-links. A]] members feel that they have benefited from this

service because of the extra publicity it allows them through a listing of their company profile
and products/services.

4.3 Club Newsletters

Over the term of the contract, 3 newsletters have been issued each year for each of the three
Clubs, totalling 9 newsletters.

Copies of the 1997/8 and 1998/9 newsletters of each of the three clubs have been presented in
previous interim reports.

Copies of the latest 3 newsletters are attached to this report as follows; l\jgechanical Metrology
Association News Autumn 1999 (Appendix 4), Humidity News Winter 1999 (Appendix 5) and
Pressmet News Autumn 1999 (Appendix 6). 1

Club members continue to contribute their own measurement related an{icles and stories for
inclusion in each newsletter.

4.4 A network of support for the clubs

NPL has built up a strong network of supporters for the clubs who take an active role in many of
the club activities and meetings, as well as helping with promotional activities. Support such as
this has provided further added value to the Club contract. Valuable support has regularly been
provided by: external contacts, trade associations, press, NPL links across the laboratory and by
Club members themselves. |

Some examples of their contributions are listed below.
uality Today and Nexus Media Ltd

Benefits of the Quality Today collaboration include:

A) For members:

- the opportunity for 50% reduction for Quality Today subscriptipr{s.
Up to 50% discount on Quality Today supported seminars, exhibitions and events

B) For NPL/DTTL: . '
Free editorial space in the Quality Today journals . '
Co-hosting and organisation of meetings and associated literature production
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Introductions to industrial contacts
Free promotional opportunities for NPL at Quality Today events

BSSM (British Society for Strain Measurement)

BSSM have been supporting the Mechanical Metrology Association since it was established in
November 1997. They have helped us to organise a large special interest meeting at NPL on
Dynamic Testing and Calibration (1998). There is also an ongoing agreement whereby BSSM
offer our Association members discounts on all their relevant meetings, training courses and
seminars.

In terms of publicity and promotion, they provide us with the opportunity to include flyers with
BSSM mail-shots and also allow us to have access to their Strain journal (circ. 3,000) for
publicity purposes (adverts and flyers)

BMTA

The British Measurement and Testing Association, BMTA, provides promotional support by
allowing NPL space in their newsletters to promote relevant club events and, on occasion,
allowing NPL to include flyer inserts with their own mail-shots.] BMTA have also
recommended key speakers for some of our club seminars.

Infopress

This PR company carried out a brief consultancy into the new Clubs in|October 1997. They
presented an impartial review of our present and intended Club activities| and suggested ways
forward for improving the services we offer to members.

Members themselves

We have actively encouraged Club members themselves to take an active interest in steering
and promoting the Clubs. Several members have now been involved in offering their own
premises and facilities to run Special Interest Meetings, whilst also pproviding lunch for
attendees. Members have also been keen to disseminate copies of our annual newsletters to their
own customer contacts on our behalf.

Pan-NPL collaborations

Collaboration with other NPL Scientific Centres and Clubs has provided the opportunity to gain
efficiencies and offer better value for money to our members. Collaboration has also opened up
new avenues for promoting our Clubs.

Examples include:

e Humidity Club’s link with the NPL Thermophysical Properties Awaf'eness Club (TPAC)
activities

e Pan-NPL involvement in the Dynamic Testing and Calibration Forum,| held at NPL in May
1998, involving NPL’s Mass, Pressure, Materials, Software and Acoustics groups
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e Mechanical Metrology Association links with NPL’s Materials Clubs.

e Links to NPL’s Corporate Marketing and Communications Department activities such as the
Competing Precisely and NMP events. ‘

1
4.5 One-to-one meetings and visits log

This feedback activity has been ongoing throughout the contract term, with records of
comments from Club members being logged and acted upon whenever possible.

5. CLUB MEETINGS

5.1 Special Interest Meetings - Summary

May 6™ 1998: Dynamic Testing and Calibration Forum, run by the Mechanical Metrology
Association at NPL 1

The Mechanical Metrology Association held its first Special Interest Meeting in May 1998 at
NPL which highlighted and dealt with the topical and problematic area of dynamic
measurements. Members of Pressmet were also invited to attend. This successful meeting (open
to non-members as well) was attended by over 60 people and involved key industrial figures -
such as Dr Ray Lohr, MD of Instron - giving of their time freely to chair the various sessions.

As well as bringing the members of the MMA and Pressmet together for the first time, this
meeting drew on expertise from across the different Scientific Centres of NPL as well as from
external organisations. The event was supported by BSSM (British Society for Strain
Measurement), BMTA (British Measurement and Testing Association) :and DTA (Dynamic
Testing Agency). !

l

June 4" 1998: Special Interest Meeting on Low Dew Points, run by the Humidity Club at
Michell Instruments, Cambridge \

In response to requests from members, the Humidity Club held its first Special Interest Meeting
in June 1998 at the site of club member, Michell Instruments, Cambridge where the topic of low
dew point measurements was discussed. Feedback from members indicated that such meetings
were an extremely useful addition to the club, allowing them to concentrate on more focused
aspects of humidity measurement.

l
A measurement inter-comparison between participating members is scheduled to take place as a
result of this meeting. &

August 26" 1998: Special Interest Meeting on Equivalence of standards & mutual
recognition of calibrations - from the perspective of pressure and vacuum, run by
Pressmet at NPL

This Pressmet special interest meeting took place in August 1998 with a guest speaker from
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product performance, and consequent questions about the equivalence of results and traceability

NIST covering issues related to the rapid growth in international trade, en%—user expectations of
of pressure measurements.

September 9" 1998: Torque '98 seminar, run by the Mechanical MetrPlogy Association at
the National Motorcycle Museum, Birmingham

In collaboration with Nexus Media, the Mechanical Metrology Association held a National
Torque seminar (Torque '98) at the National Motorcycle Museum in Birmingham in September

1998. The event ran alongside a Competing Precisely event called Promoting the UK’s
Measurement Infrastructure.

Torque 98 itself was attended by approximately 60 people, including| some 20 non-Club
members. Topics covered included: automotive torque monitoring by GKN Westland

Aerospace, Rotary Torque by Scientific Electro Systems, Germany and a presentation by Ford
on Global Torque Auditing.

September 1998 (4-dates): NMS Mass Programme Formulation Meetings open to all three
Clubs, held at DTI and NPL |

All our Club members were invited to attend the recent round of NMS Mass Metrology

Programme formulation meetings (focus groups) giving them the opportunity to have a direct
input into the new 1999-2002 programme.

October 8™ 1998: Special Interest Meeting on Low Dew Points - a se¢ond discussion run
by the Humidity Club at NPL |

Following the success of the first special interest meeting on low dew points (held at Michell
Instruments, Cambridge in June 1998) NPL arranged for a follow-on session to take place at
NPL in October 1998 (coinciding with the Humidity Club's annual meeting).

October 14™ 1998: Special Interest Meeting on the Selection, Use and Calibration of
Medium-vacuum Gauges, run by Pressmet at NPL

This meeting was designed for those who use vacuum gauges only as ancillary items of
equipment and who are less familiar with the rather different rules-of-thumb that apply in the
pressure range 10 Pa to 10° Pa.

March 11" 1999: Special Interest Meeting on Trace Moisture in Gases - a follow-up
discussion, run by the Humidity Club at Endress and Hauser Ltd, Manchester.

IMA Ltd agreed to host this meeting on behalf of NPL and offered us the facilities of their
distributors, Endress and Hauser Ltd in Manchester, providing lunch for jattendees as well. A
popular option for our Club members.

May 1999: A special invitation to attend the NPL. Thermophysical Properties Awareness
Club (TPAC) annual meeting for Humidity Club members, held at NPL

A special invitation was negotiated for Humidity Club members t¢ attend the TPAC
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(Thermophysical Properties Awareness Club) Annual Meeting held in May 1999 at NPL. This
provided an opportunity for both sets of Club members to come together for the first time.

May 18th/19th 1999; Special Interest Meeting - Torque '99, run by the Mechcnical
Metrology Association at the National Motorcycle Museum, Birmingham.

Again, the event was well attended and members commented on how much they benefit from
and enjoy these annual Torque events.

The Torque meetings are open to non-members (at a higher rate) but this has encouraged many
non-members to join the Association. Meanwhile, our existing members benefit from meeting
and hearing presentations by end users and any new companies present. Presentations included
Dynamic Torque and BSI Standards by AWS Ltd and Rotational Torque by HBM Ltd.

September 23™ 1999: Special Interest Meeting on Manufacturers’ Specifications, run by
Pressmet at NPL

This meeting was very well attended by members and sparked a lively debate about the
variations and inconsistencies in manufacturers’ specifications of the performance of pressure
instruments.

November 2-4" 1999: Club Day Meetings, run by all Clubs and held at the NMP
Conference, Brighton

The Humidity Club, the Mechanical Metrology Association and Pressmet will be represented at
the NMP Conference on November 4% 1999, with each Club running a meeting as part of the
NMP Conference Club Day. Details of the meetings and agendas can be seen in NMP
Conference agendas (Appendix 7).

An exhibition stand devoted to Clubs is being provided at the NMP Conference, allowing the
opportunity for our clubs to be promoted throughout the three-day event.

5.2 Annual Meetings
In accordance with the contract, an Annual Meeting was held for each club each year.
Pressmet:

March 1997 at NPL

This meeting included a presentation by Dr Andrew Wallard, Deputy Di}’ector of NPL, on
international comparisons and the equivalence of certificates issued by national measurement
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institutes. Other topics covered included, the progress of the Guide to the Measurement of
Pressure and some pressure-specific problems with ‘equivalence’.

2nd April 1998 at NPL

Presentations at this annual meeting included: Bob Spencer of the Proudman Oceonographic
Laboratory presented a talk on Deep Ocean and Remote Sea Level Measurements in the South
Atlantic using Pressure Sensors, GEC Marconi Materials Technology Ltd talking about the
Measurement of Low Pressure in Semiconductor Processing Equipment and EA Technology on
Pressure Leak Detection in High Voltage Insulation.

16™ March 1999 at NPL

This meeting included a number of presentations from organisations including: ESA/ESTEC
presenting a paper on Spacecraft Propellant Gauging, Pressure Measurements in the Off-shore
Industry by Shell Expro, and Pressure Measurement in Nuclear Fuel Enrichment by Urenco
(Capenhurst) Ltd.

Humidity Club:

2nd October 1997 at NPL

Presentations at this annual meeting included: the New Face of the NPL Humidity club by Ray
Wilson of NPL, UKAS Accreditation by John Andrews of UKAS, and Survey results - is there
a need to improve the provision of national standards for humidity, by WS Atkins.

October 1998 at NPL

Topics presented at this annual meetings included: Humidity Standards at DELTA in
Denmark by Tom Hjerting Nielsen, NAMAS Accreditation - an Outline by Will McGivern of
UKAS, and Humidity Measurement - an Industrial Application by end-user David Porter of
Domnick Hunter

4™ November 1999, Brighton

This meeting will run as part of the NMP Conference event in Brighton with guest speakers to
include club members Robert Benyon from INTA, Spain and Richard Ayres from British
Aerospace. Our guest speaker (non-member) will be Dr Colin Forno from JRC, Italy talking
about the Effects of Humidity on Artwork and Related Aspects of Conservation.

Mechanical Metrology Association:
4th November 1997, at the NEC, Birmingham

This meeting acted as the launch of our new Mechanical Metrology Association and ran
alongside the first meeting (luncheon) ever held for all NPL clubs.

8" October 1998 at NPL
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One of the most interesting presentations was that by Prof Andrew Hunt, a consultant, who

provided our Club members with a summary of his study, carried out on behalf of NPL, on
Standards for the Measurement of Dynamic Force, Torque and Pressure.

4™ November 1999 at the Brighton

This meeting will be held as part of the NMP Conference event in Brighton. The highlight of

this meeting is a guest speaker from the Formula One team, Stewart Grand Prix, who will speak
about the Importance of Measurement in Motor Racing.

6. PROMOTIONAL ACTIVITIES AND SPECIAL MEMBERS’ OFFERS

6.1 Members’ offers

In order to provide our Club members with maximum value NPL has organised specially
negotiated discounts and offers.

Club members (though mainly the MMA) have been able to take advantage of some 25
specially negotiated discounted rates on various seminars, meetings, training activities and
publications. These have included: 50% discount at the INSPEX seminars each year, between
20-50% off a large range of BSSM seminars, training courses and conferences, up to 50%
discount on the Guides to Measurement publications, 50% off Quality Today magazine, free
attendance at the NMP Club day event (Nov 1999) and so on.

6.2 Promotional Activities and Press

NPL Clubs Luncheon - November 1997, NEC Birmingham: The first luncheon of its kind,
bringing together members of all NPL clubs for a seminar and lunch at the NEC, Birmingham,
alongside the Manufacturing Week/INSPEX Exhibition.

Guides Launch - 28th April 1998, NEC: Members of the Mechanical Metrology Association
and Pressmet and were invited to attend the Launch of three new measurement guides (Mass &
Weight, Force, and Pressure & Vacuum) at the NEC in April 1998. Club members were given a
free copy of a Guide of their choice (worth £30) and free entry to the C+1 Exhibition for the
remainder of the day.

The Clubs have also been promoted at the following events:

e November 1997 at the NEC (Manufacturing Week)

e November 1997 at the Metropole Hotel alongside the 1997 Metrology AW ard events

e November 1997 at the NEC, Griffen Suite while hosting the first ever NPL clubs luncheon
event.

1 " nference he -+ W ety dark  Surrev
e April 1998 at the Humidity nternational Conference held at Kempton Park, Surre;}
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* April 1998 at the NEC alongside the Guides launch promotional activities

® August 1998 at the 11th International Mechanical Engineering Conference in Oxford

(courtesy of BSSM who provided the Mechanical Metrology Association with free
exhibition stand).

e May 1998 at the Dynamic Measurement and Testing Forum held by the Mechanical
Metrology Association

* September 1998 at the National Motorcycle Museum, Birmingham (Torque 98 event)
* November 1998 at the Park Lane Hotel alongside the 1998 Metrology Award events

* May 1999 - Torque 99 seminar, Birmingham, National Motorcycle Museum alongside
QM99 exhibition and associated events.

e November 24", Brighton Metropole Hotel on the NMP Conference stand (NMS clubs) and
during various meetings on Clubs day (4™ November).

And in the following press:

Strain journal (August issue), Quality Today (various issues), New Scientist (Nov 98),
Engineering Distributor and BMTA News. The NPL Press Office, with Infopress plc, also
issued a press release on the establishment of the MMA to some 33 relevant journals and trade
magazines.

6.3 Direct Mail activities

Over 60 mail-shots have gone to members of all three Clubs over the contract term and of these
approximately 50% have been carried out on our behalf by Club supporters or other members.

Co-ordination of some mail-shots across NPL has helped us to achieve the maximum possible
cost effectiveness and benefits to the DTI customer and Club members alike. Examples of this
include use of the following mailings: NPL Annual Report, Serco World (articles have included
promoting the launch of the new MMA - December 1997), Quality Today journal, Strain
journal and BSSM mailings.

A mail-shot to 300 potential new MMA members was sent out to NPL’s force calibration
customers in August 1999.

6.4 World Wide Web

A description of each club and an on-line application form for membership can be found on the
following pages of the NPL web-site:

Humidity club information: www.npl.co.uk/npl/clubs/humidity.html

10
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Humidity Club newsletter preview at:

www.npl.co.uk/npl/news/newsletters/humidity/hum98s.html
and

www.npl.co.uk/npl/news/newsletters/humidity/hum98w .html

Pressmet Club information: www.npl.co.uk/npl/sections/pv/pressmet.html
Pressmet newsletters at : www.npl.co.uk/npl/news/newsletters/pressmet/index.html
Mechanical Metrology Association details: www.npl.co.uk/npl/clubs/mmclub.html
Mechanical Metrology Association newsletters:

www.npl.co.uk/npl/publications/news/mech/index.html
and,

www.npl.co.uk/npl/old_newsletters/mech98s.html

Note that, since the NPL web-site addresses can change from time to time, information on the

Clubs can always be found by using the SEARCH facility and entering the Club name from the
NPL Home Page.

All three clubs have a full listing of the Membership Directory, with company profiles, online
on the NPL web-site. These Directories not only give a detailed listing for each member but also
link directly to the member’s own company home page. This facility is well appreciated and
known to be a very popular benefit of Club membership.

Pressmet also has a service locator built into the Club web-pages which provides a fast route for
members to identify suitable suppliers for equipment and services for pressure measurement.

7. ADDITIONAL SERVICES PROVIDED TO CLUB MEMBERS

In addition to the contractual obligations specified for this project, two additional services were
tried, tested and adopted for the Clubs, providing added value to the DTI customer and
members. These additional services are described below.

7.1 Group e-mails for Clubs

E-mail services have been set up for members of all three Clubs which allow members to
communicate with each other instantly via special NPL group e-mail addresses.

Typical examples of the use made of the group e-mail are: allowing NPL to address n.lembers. at
short notice to provide meeting updates or special offers, as well as the option to provide a point
of focus for members’ enquiries. Some enquiries are answered by the Club members, as well as

by NPL staff.
In Pressmet, the group e-mail facility has also been used to disseminate up-to-date information

about international trading issues which affect many members. Examples include: the
agreement on mutual acceptance of product and process-related measurements - taking steps

11
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toward eliminating redundant product testing and other technical obstacles that can impede the
flow of goods between the world's largest trading partners.

7.2 Free Information Bulletin

NPL has provided members of all three clubs with free 6-monthly Information Bulletins
(Market Digests) which update them on special topics such as the latest news on instruments

being developed or sold in a particular scientific field and market and company reports from the
trade press.

8. MEMBERSHIP
8.1 Membership Growth and Recruitment Activities
Memberships of all three clubs has grown substantially over the term of the contract.

Overall membership trends for each club over the term of the contract can be seen in Figures 1,
2 and 3.

Membership has also started to open up to include members with broader interests. For
example, for the first time in the Humidity Club we have a major food company and a gas
regulatory body in the membership.

The last year has also seen a growth in the number of end users joining the three Clubs,
especially the Mechanical Metrology Association.

Just as important is the number of people who are attending the Club events. Whilst it is
difficult for some companies to justify club membership, their support and attendance at some
of our Special Interest Meetings (often open to non-members for a fee) remains strong.

9. QUALITY PROCEDURES

NPL has been certified for its compliance to ISO9001 by LRQA. The following NPL Quality
procedures were directly applicable to this project at onset:

QPNPL/B/004: Management of Large projects
QPNPL/D/004: Technology Transfer and Awareness Club Activity

QPNPL/D/002: Organising a Conference or seminar
QPNPL/G/006: Processing of Large Project Proposals and Contracts.

10. PROJECT MANAGEMENT

Project Manager: Anne Kearney
Programme Manager: Graham Torr

12
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11. FINAL CONCLUSIONS AND RECOMMENDED WAY FORWARD

Feedback from Club members suggests that they benefit from being a member of these Clubs in
a variety of ways and for a variety of reasons.

In general terms, many members have commented favourably on the Special Interest Meetings
which were introduced as a new benefit of membership during this contract. Such meetings give
the attendees the opportunity to learn about new developments (or problems) in areas
specifically of interest to them, indeed the meetings to date have mainly been based on topics
suggested by the members themselves. Such meetings also provide the opportunity for the
members to mix and talk to one another, thereby sharing experiences and using the opportunity
to initiate new business links. It is also an ideal ground for sharing best practice advice and for
discussing new measurement requirements or needs (such as extending a particular range of

measurements or carrying out intercomparisons). In short, this is a key membership benefit and
it is recommended that it is developed even further in the future.

As we move into the year 2000 it is essential that the operation of the Clubs moves forward in a
similar way by availing of the increasingly wide range of electronic systems advances on offer.
Within the current contract, Club members have expressed their appreciation of services such as
the Members’ listings on the NPL web-site with ‘hot-links’ to their company web-sites.

Similarly, the group e-mail facility has found a growing number of uses through the way it
allows simultaneous communication between the members.

An increasing percentage of our members are now enrolling for membership by downloading a
Membership application form from the NPL web-site. Even this process is fast becoming out of
date and in the future running of the Clubs it is recommended that members be provided, for
example, with the opportunity/option of on-line, real-time electronic membership application
forms and on-line payment systems. Such ideas will continue to bring the operation of the Clubs
up to date with the technology now available whilst also making life simpler for the members
and managers of the Clubs alike.

As mentioned in the main text of this report, a network of supporters has been built up in order
to provide members and the DTI customer with additional special benefits. UK members have
frequently commented on how much they enjoy the privileged opportunity to attend various
non-Club, but related, meetings at zero or reduced price through our supporters and their
activities. The opportunities for further collaborations and support of this kind should continue
to be explored in the future.

Membership has been growing consistently for all three Clubs throughout the term of the
contract. Similarly, the type of members that the Clubs have been at_tractmg has star.ted to open
up on both sides of the manufacturing and instrumentation‘ core to include acadqrmcs and end
users. This ‘spread’ is an important feature to retain zfmd bu1.1d on in the future as it expands the
range of activities and opportunities a Club can provide whlcb in turn will l?eqeﬁt the members
and the DTI customer alike. Likewise, a growing membership in gene.ral is 1'mporta'nt so that
existing members are continually being exposed to new contacts, can discuss issues 1n broader
‘measurement’ terms, and continually learn from egch gther with regard to their work,
measurement applications, problem solving, quality, training issues and so on.

13
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Club newsletters have always been recognised as a benefit of Club membership. However,
feedback from some members indicates that a newsletter is not in fact ‘news’ if it is only
issued once a year. Therefore, it is recommended that more frequent, and perhaps briefer,
newsletters should be issued to Club members in the future.

The provision of hard copy Membership Directories as a membership benefit has received
mixed responses. These listings of company descriptions and specialist areas is undoubtedly a
good source of information both for the Club managers and the members. However, with access
to the web now so widespread, it may be that an on-line version of the Directory will soon be
sufficient.

From conversations with various Club members, it seems there is a surprising amount of

weight given to continuity of the identities of the Clubs. This should be borne in mind in the
future development of the Clubs.

14



NPL MECHANICAL METROLOGY ASSOCIATION LIST OF MEMBERS

COMPANY APPENDIX 1
APEK Design & Developments Ltd
Absolute Calibration Ltd

Advanced Witness Systems Ltd

Aircraft Research Establishment

Amber Instruments Ltd

Andrew Hunt Consultants Ltd

Atlas Copco Tools UK Ltd

Avery Berkel

British Aerospace Airbus Ltd

British Society for Strain Measurement
Brunel Centre for Manufacturing Metrology
CSIR

CV Instruments Ltd

Calibration Systems Ltd

Cleveland Metrology & Calibration Centre
Crane Electronics Ltd

DERA

Dartec Ltd

Electromac Measurement Services Ltd
Ford Motor Company

Foundrax Engineering Products Ltd

GB Quality Assurance

GKN Westland Aerospace Aviation Support Ltd
Glaxo Wellcome

HBM Ltd

Hounsfield Test Equipment Ltd

Indentec Hardness Testing Machines Ltd
Industrial Measurements Ltd

Instron Ltd

Donald Jay

Joint Research Centre

Kistler Instruments Ltd

Kvaerner Davy Weighing Systems
L.O.T.-Oriel Ltd

Peter R Lallem

Liverpool Trading Standards

Lloyds Beal Limited

Lotus Engineering

MIRA

Measurements Group UK Ltd

Mitutoyo (U.K.) Ltd

National Physical Laboratory

Nobel Systems Ltd

Norbar Torque Tools Ltd

Novatech Measurements Ltd

CONTACT NAME

Paul Flower

M Funnell/R Tolliday
R Sangster

David G Coulton
Paul Armstrong
Andy Hunt

Carl Klinkenborg
David Tyler

E O’Brien

Jim MacKinnon/Dave Mitchell
BE Jones

Ben Burke

John Beaumont/John Stead
Alan J Coster
DB Glencorse
Robert Hewitt
EJ Adams/J Evans
Robert EM Ball
KM Walton
Alan Brady
Charles Austin
G Barley
Mike Groves
Geoffrey R Lloyd
Robert Barrett
T Adams

JT Sidaway/Barry Dee
Paul D Miles
Raymond D Lohr/CS Bahra
Donald Jay

Colin Forno

Chris Collins

A Bowen/AG Hardy
Angela Carslake
Peter Lallem

Peter Devaney

GD Evans

Raymond Hill
Clifford Northall
Geoff Mordan

Jon Hobden

Anne Keamey
Marketing Manager
Barry Pratt

AR Pitcher

continued/.



Posidonia SrL

R.D.P.-Howden Ltd

R & H Testing Services

Rolis-Royce - Marine Power

Rover Group Ltd - Quality Assurance

Rover Group Ltd - Advanced Power
Train Technology

Sandberg

Sheffield Testing Laboratories Ltd

Shering Weighing Ltd

Smiths Industries

South Yorkshire Trading Standards Unit

Star Industrial Tools Ltd

TR Fastenings Ltd

Tedea Huntleigh

Testing Calibration Services Ltd

Thames Side-Maywood Limited

Timesync Controls

Torquemeters Ltd

Turner Powertrain Systems

United Kingdom Accreditation Service

University College London

University of Cambridge

University of Liverpool

University of Southampton

University of Wales

Ettore Ardito
Nigel Metcalfe
Roy Chamberlain
Sue Hart

John Fletcher

Geoff Calvert

Simon Clarke/Brian Whitney
David Tame

SL Bannister

David Gill

M1J Buckley

JW Chandler

Calum McMinn/Nick Gordon
Anthony Cross/Gareth Robberts
Ian C Clayton/Roger L MacArthur
Mike Baker/Gary Chater

Colin Boyles

Ben Van Millingen

Neil Smith

MIJ Crossman

Dr SJG Taylor

Roger Denston

Head of Engineering Department
JM Barton

Chris Graves



NPL HUMIDITY CLUB LIST OF MEMBERS

COMPANY

ABLE Instruments & Controls Ltd
Absolute Calibration Ltd
Air Products plc
Alpha Moisture Systems
AromaScan
Automatic Systems Laboratories
Bio Products Laboratory
BOC Gases
Brownell Ltd
DELTA Electronics Testing
DELTA F Corporation
DERA - Pyestock
Domnick Hunter Ltd
Eaton-Williams Group Ltd
Electronic Temperature Instruments Ltd
Farfield Sensors Ltd
Gallaher Ltd
GEC-Marconi Electro-Optics Ltd
GEI European Technical Centre
General Eastern Instruments
Heinz Lucius
Humitec Ltd
INTA, Instituto Nacional de Tecnica
International Moisture Analysers Ltd
Justervesenet
Kodak Ltd
MBW Elektronik AG
Meteorological Office
Michell Instruments Ltd
Moisture Control & Measurement Ltd
National Physical Laboratory
OFGAS
Panametrics Ltd
Procal Analytics Ltd
Process Analyser Systems Ltd
Protea Electronics
Protimeter PLC
Rotronic AG
Rotronic Instruments (UK) Ltd
Shaw Moisture Meters
Sira Test and Certification Ltd
South Bank University
South Yorkshire Trading Standards Unit
Talbot Scientific Ltd
TRANSCO
TUV Product Service Ltd
United Biscuits
Universal Calibration Laboratories
University of Westminster
Vaisala Ltd
Wabco Automotive UK. Ltd

APPENDIX 2

CONTACT NAME

Dave Quelch
MR Funnell
Greg Connell
H Patel
Martin Henery
Philip C Amos/Alexander Mathie
David R Evans
C Geoghegan
Martin Partridge
Tom Hjerting Nielson
Raymond Ford
PK Watson
TA Kelly
GC Stapley
David Carter
Neville Freeman
IP Stewart
Graham A Couser
RF Pragnell
Ken Murray
Heinz Lucius
Peter Greaves
Robert Benyon
David Parker
Crina Rauta
CD Barr
Daniel Mutter
Alan Osmond
Mike Bannister
Richard Berka
Stephanie Bell
J Aucott
Trevor French/Des Regan
Robin J Hutchinson
Tim C Butler
Jan Hattingh
Fil Dadachanji
Daniel Ritler
Robin Farley
Phillip Heyworth
Richard Brook
P Xiao
MIJ Buckley
OP Rimmer
Sati Lochab
RL Harris
Jeremy Bagley
Clive Clifford-Smith
Philipp Plathner
David Cridland
B Thomas






Pressmet Membership List

Absolute Calibration Limited

Antech Engineering Ltd

Bailey and Mackey Limited

BJS Research

BNFL - Magnox Generation

BOC Edwards

Bourdon Sedeme Ltd

Bristol Industrial and Research Associates Limited
British Aerospace Defence Limited

British Pressure Gauge Manufacturers Association
Chell Instruments Limited

CLRC Daresbury Laboratory

Conax Buffalo Technologies

DACO Scientific Limited

Dartec Limited

Department of Trade and Industry

DERA Porton Down

DERA Pyestock

DH-Budenberg Limited

Druck Limited

Electrical Mechanical Instrument Services (UK) Ltd

ETL (Explorocean Technology Ltd)
Facsimile Engineering Co.

Fumess Controls Ltd

Gauge Developments Limited
Hi-Pro Pressure Products Ltd
Hiden Analytical Limited

Humitec Ltd

Institute of Measurement and Control
Intermes NV

Keller (UK) Ltd

Kistler Instruments Ltd

Lee Vacuum Services Ltd

Lucas Control Systems

Marconi Marine (VSEL) Limited

Mensor Corporation———————

Meteorological Office

Metrology Limited

MKS Instruments UK Limited
National Physical Laboratory
Ovredal TCM S.L.

Paul Sharples Consulting

Penny & Giles Aerospace Limited
PMC Consultants

Pressurements Limited

APPENDIX 3

Mike Funnell
Jim Gunn
Eric Sparks

Bernard Skillemme de Bristowe

John Kew

Waleed Qader
David Price
Richard Ward
Tom Whalley
Kenneth Trevor Lee
Paul Marks

Ron Reid

Tony Henton
Peter Kerrison
Karl Johnson
Graham Reed
Andy Sedman
Per Watson
Malcolm Parkinson
John Curley

Des Gorra

Derek Noble
Peter Nutting
Colin Rendle
Nicholas Smith
Roger Andrews
Terry Whitmore
Peter Greaves
Michael Yates
Phillippe De Ryck
Ian Clark
Christopher Collins
Robert Andrew
Gary Mills

Paul Wilcock
Paul Neilson

Alan Osmond
Mark Hay
Andrew Dixon
David Simpson
Arnstein Ovredal

Paul Sharples
Dave Cooke

Peter M Clare
Mark Bryant



Proudman Oceanographic Laboratory
Read Scientific

Rolls Royce plc

RS Servicepoint

Ruska Instrument Corporation

S I Pressure Instruments

SAE Gauges Limited

Sensit Limited

SIRA Test & Certification Limited
Smiths Industries Aerospace

Solartron

South Yorkshire Trading Standards Unit
Theta Systems Limited

Transducer Laboratories

United Kingdom Accreditation Service
Universal Calibration Laboratories
Universal Instrument Services Ltd
University of Oxford

Weston Aerospace

Peter Foden

Bill Read

Chris Burden
Michael Fawcett
Mike Collins
Harbi Mankia
Alan Ellis

Gary Swindell

Phil Endersby
David Gill
Norman Reed
Mike Buckley

Neil Morgan
Marion McAlinden
Phil Clow

Clive Clifford-Smith
Neil Watson
David Witt

Peter Mason
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Mechanical Me
Association news

APPENDIX 4

Welcome to the 3™ edition of the Mechanical Metrology Association’s

newsletter, bringing you information about our Assoclation, our

members’ activities, NPL and news and events of interest to those

with an interest in mechanical measurement. Our Association is now

almost 3 years old and the membership continues to grow rapidly with

an increase of over 58% in the last year alone.

NPL Force Section on the Mave

majar redevelopment af thie new

MPL sita is taking place under

e Private Finance Inibative
(FF, Canstruction of NFLs new
laboratary is progressing rapgidly and
the farce standard machings and staff

will be relocated dunng 2000,

Felocaticn will, inevitably, interrupl our
measurament semnvices lor a few moniths
bt efforts are heing made © offer ou
CuStomers special senvices-so as to
[t mny incanvenience. For example,
garly calibrations before the dus date

and at a-disgounted price.

Fo full dietints canrbact oy f'.'l‘l.-"l.'._'."”:. NI

[ty st B34

)y
AV 10, HRC
ogy

In this issue:

NPL FORCE SECTION ON THE
MOVE

NEW NVQ IN METROLOGY

LOAD MEASUREMENT GOES
DIGITAL

DTi DOUBLES GRANT FOR
COMPANIES

STANDARDS WORK ON
DYHAMIC TORQUE
CALIBRATION

BSS5M SPECIAL OFFER TO MMA
MEMBERS

MEASUREMENT GUIDES -
50% PRICE REDUCTION FOR
MMA MEMBERS

TORQUE "99 SEMINAR
TRAINING AND SEMINARS

BRUNEL METROLOGY CENTRE
ATTRACTS NEW PROJECT
FUNDING

NEW DEVELOPMENTS IN
HARDNESS MEASUREMENT

NEW DTI MASS PROGRAMME
UNDERWAY

NEW STANDARDS FOR
HARDMESS

EVENTS CALENDAR 19399 - 2000
FUTURE EVENTS

FORMULA ONE TEAM SPEAKER
AT NOVEMBER MMA MEETING

The National Physical Laboratory is aperated on behalf of the DTI by NPL Management Limited, a wholly cwnted subsidiary of Serco Group ple
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New an m Metrnlngy

a'-:M Brr.:.n *’-}muet'-,' for &
'\|.-FI

Measurameant) anc
teaming up o co-produce a
module in force, torgue and Sirain -
which will hopetully torm part of the
pew NYG in Metrology (level 3) baing
aunched thig year Iy the course
prganisers, Brunel University and
Enginesring and Marine Training
Assacates (EMTAL We will keeo you

posied Gn pragres

ab Hae e WAL

Broone! Ll

Foir Tartier details
oy B,

Tel tEEE5 3

1330l

Load Measurement

Goes Digital

lectromac, togethar with an

nstrument supplier, s praducing

lgad calls that can interface
directly with a computer and claim that
interference or noise over lang distances
become far easier to handle making
on-site calibration a simpler exercisa
The company says thal the signal
‘D' call s actually
Installed inside the |load cell so thare 15

conditioner called a

virtually no chance for interference, and
allows the eguipment to be usad
in tight spaces.

Canitact: Carl Tinglor, EMS Lid
Tol: 01332 669911 Fox: 11332 669313

DTI Doubles Grant for
Gnmpames

Tl recanthy nnn*mn-:‘e*i that it &3

1o doubte its annual budget for
Teaching Company Schame

(TCS),

medium

& scherme which helps small 1o
sized companias innovale
TCS supports key developments 0
companias by puthng In money

lo encourage collaboration with

universities and other knowledge-oased

[TEMS

argamsations (including NPL) Tha vital
chamcterstic ot any companyknowledge:
hased calaboration supported by TCS
{5 AN inceease in e company's
profitanility produced as a result af a
transfer of sxperhiza trom he

kriowladge-based pariner,

TGS can be apphed n virtually any

digcipling and for & wide ranges of
potenlial users. Past programmes have
had objectives sugh -as: lo deveiop
enftware for machine vision syslems
1o irmplementan integrated marketng
shratagy; to identify & new range of
extracls; to establish a

bBotancat product

design capability; o develap a rew gas
hurner capable of satsfying lutura
emissian control standards: to deveiop
a world class electrotorming capaliit
o develop & implement & stralegic
marketing plan and a marketing

imtarmation aystam

A common leature of all colaborahions

supparted by TES 15 that tha main waork
|5 perormed at the campany by rsEcently
qualiiied graduates normally on lwe-year
cantracts. The graduates ara supernised
by the company and by a superisor

roimy the

kriowledge-based partne

TCS is sponsored by Biolechnalagy and

Biological Sclences Aesearch Souncll

Department of Heaith; Department of

frade and Industry; Engineering and
Fhysical Seiences Resedrch Council,
Economicand Social Research Council
Industrial Research and Technalogy
Unit {Marthemn lrefand); Ministry of
Agriculture, Fisheries and Food
MNatianal Assembly Tor Wales, Natural
Environment Research Councll, Particls
Physics and Aslronomy Research

Council; and the Scetlish Execulive,

Far e Gifarniafion corlact: Newl Crg
Tz 1 367 2452000

E-prarl: ofTeeEed don ek

Tasternet; httpe

S o ook
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Standards Work on
Dynamic Torgque
Caluhratmn

YrAmic forque standards work

has been precescing at pacs

follawing 1he successiul MA
meeting of May 1998 exploring Dynamic
alitration and testing, Insfigated by B3I
commities ISEMNFE 4

he scope of the committes work @510
enable continuous calibation of targue
measurement devicos as required by

industry, whilst maintaining tracealiity

1z primary standards as used in

Ine cammittee has been able to
identify and relate all aspects of the
measuramant chain. This insludes
rmechanical and electronic
nstrumentation with visual displays
andres drgital cutpul, powenad

P

] ators as well as methods

recarding the data by data logging

video recording ele. The work is

conlinuing with I

e QLA

of the paramaters 1o producea

classificalion tables for meas

devices

The overall aim is to proc

Qe
workahle, cost-alfectve calibration

document o acouratdly gquantify

lorgue-measunng de oy class

as they are used in prachice. Whilst

ars he yery |ow

this work only ¢

end of the dynamio range: hopeiully
it will lead to standards far higher
amic rates: This work 15 2 signidicant

step lowards 1his goal

For turther anformaakion conlact

Ron Seorgster, Advanged Witrniess

BSSM Special Offer to
MMA Members

S5M 15 affering members

wehanical Metraloogy
Association the oppeortunity 1o

attend their meetings. semipars and

ilher events al & discounted ralas of

g teesis

BSSM was formed in 1964, with the

following Aims

e promate merchange of informatian
on the eangneanng aspests of

sirain measuremani

e nikite technmcal discussions
via seminars. public

of papers and exmbi

o dissemipate wdeas on new acupmant

lechmiques and sducational mallers

retating to sirain measuremant

e e tomes of resisianse
sirain galuges, pheto-nlagtic technigues
and associated wopics such as vibration,

suser

R LTI

temperature me

daegign. limie slemenl, materia

properties and data logoing

1.4 itk
P oachanls coniaet

i e

e
S et BEsM

Lete 801332 i 1aa) Fra 01332 .62 244)
Measurement Guides -

50% Price Reduction

fnr MMA Memhers

cllowing a recant rL‘uI wbaratian
with Institute of Measurement andg
Control, wa are now pleasaed o

=1 ihe Pressura

- Forca-and hMass
Guides toour club membears far hall
priceat £15; This offar is vahd a0 ail

our remaining siock of the Guides.

Man club members can also taxe
advaniage of a 30% savirg (220 per
new copy) on the Guides trom either he
Institule of Measursment and Control o

r
cortiinet oo g 4

Torque '99 Seminar
Held on 18 May
1999, National
Motorcycle Museum,

Birmingham

fn the 18 May 1589
ML and
Mexus Media Lid were

dIMSErs,

pleased 16 run Targue '99, the
second successiul annual

meeting of this Kind

Thanks 1o this years praseniers
i=tad balow,
o Dynamic torgue update
Andraw Hunt Consuitants
[an bahall af NPL)

o Dyvnamic torg ane Bl

signdards

S Ltd

Ron Sangster of

e The global torqua progran
the Fard Gank facility

Lug Frafzsens, Ford

e Rotational !-;H’JLI!-:
Bob Barrett, HBWM Lt

Cirtact: Anme Rewrrey, NI
tExtension 855700 or Brendaw Couwne
Nevi= Mol L

P A G E 3
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[
Mimaripmet o bris

MPL, Further discounts

avgiable for aordors of & or

Mo copies,

Fartteer dirtudts of B Cades o

fosrad Do it NPL aib-ste
npth s e et ki

Tie i Beesat e, Cuitaet ‘_-?_|,-|':'|'.-.l
Chautfer, NL f..'.l"'llf'l_l' fExtrsan) as8 o

Shehine! Yited Inst O Tal (20 F387 4944
TRAINING AND SEMINARS

Increased Demand for Training at
Measurements Group UK Lid

ssociation member

Messurements Group UK

Lirnites] hawe sl 30 yedrs
ExpEnenc 10 ramning engingers in the
iatest Exparimental Siress Analysis
lectnigues. Theair regular coarses. are
run By Seninr Techinical Suppart
Engingars in hair lully-aquipoedg
Trainirig Centre in Basingsloke,
Hamipshire, The papularty of lhese
practical courses and workshaps hag
led lo an ingrease in the number ol
trarming appoartunities availasis in
1899, which will continue throoghoul

the year 2000,

The 2-Day Strain Gauge Waorkshop
affers an Introduction fo steain gauges
but It alss deals with all the
prachcal aspects of surace
oreparation, bending,

Ear turtier antormaa o conac (;
ki HETHTHETA : attaching leadwires

Catlerinte Eems, Wrksliop Adwiiiiistralorn and protection
Mutsatrcretants G LI Linreted Although structured
Strovedlen Red | Basingsteky
Henpshiee, ROH HEW
Tl (236 40217

Fiov (1 250 J7T44 ]

far tha
engineeriechnician
in parficulars
partcipation will alss

vy Eleypr o B . F— s vapet e
F-smrnds g ek Soonmy s conn or s e nrove beneficial to

Wil Sitp o i meas i re s ol pciem anyorne nvolved with
strain gauges and is
highly recommended by tha

BSSM a5 essental preparation

far all levels of their appravend
Cartitication Scheme for Siain

Measurermeant Personmal,

A practical Instrumentation Day is
spiecilically designed aiher as an
extensien to the previous course or a5 a
stand-glone day inlroducng stran
gatlige nstrumentation and
measurament technigues: & shor
leztureis followed Dy ar exparimeantal
SESSION encodraging hands-on
gxperiengs of both static and dynamic
instrurmantation systems. Every
gxpenmant has bean developsd to
demonstzale d pracheal appheatio
whilet allowing each nstremeant o be

used 1e jts full potentia

Ihe Transducer Day may also b used
a5 supplement to the Strain Gaugae
Workshop, it i3 nevertneless extremely
useful as ndependent raming. THis
Crlrss aovers Doih theoreticaiand
practical sessions where, alter
considaration |8 ghen 1o the choice of
rmatenals and 1echnigues far individug
Apphcations. eash participant bullds
his/fer own transdocer which is than

tested and calinrated

Renenily exlended 1o lhree gays, 1he
Photostress Workshops offer a
camprehansive intreduction o the
ProteStress tochnigue. This hands-on
COUrsE guides participants through

the background, theory and craft of the
experimantal stress analysis system
before examinmg applcations, problam

solving-and design validaticn.

In-heuse talur-made courges can
oo arranged oo sut any ndividoal
company or educational
gstablishment's exact requiremants
with the subject matter structured 16

miset looal demarids,
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Standards Work on
Dynamic Torque

Calibration

YRAMIC tergue slandards work
has baen procasing al pace

Tt

wing the succassiul MA
meeting Al Mday 1998 explaring Oynamic
calibration-and testing. instigated by BSI

commitieg |SE/MFE 412

[he scope of the commities wark 15 a

anable canlinuaus cahbration of 1o

measurement devices as rag

industry, whilst ma
o primary

BS Tas2: 1987 amd1

astandards as used in

Tha commitiee has been abie 1o
icentiiy and refate all aspects of tha
measurement chamn, This Includes
mechameal and elactramc
instrumentation with visual displays
andrar digital oulpul, powered
applicators as wall as mathods of
recording the data by data logaing,
widen recording etc. The wark s

cantinuing with the gquantification

ol the pargmelers o _r:--'c-rl;.'-:ua
classification tables ior measurament

devices
The overall alm s to produce a

warkable, cost-efectivie calibration

o

aourment o acaurately quantify

|L'Z-:"'_!.J“:'|‘-"l'.-."-.1.bllfII!H aevi

as thiay are used in practice; Whilst

this wiark only covers the very low

end of the dynamic range, hopefully

it will lead 1o standards for higher
dynamic raies. This wark 18 a significant

Step towards this goal

Fave fuertliee Diforatbon condidel

Mot Sipester, Advnsced Wit

) i
Systens L

Tl (12495 2nat 3y

MMA Members

BSSM Special Offer to

S5M iz offering members

of the Mechanical Matrology

Assocation the oppaortunity to

ned their meetings, seminars and
iher events at & discounted rates ol

LIE 10

BESM was formed In 1964, with the
followirg aims

® promote interchange of inlarmation

an the gngineenng aspecis af

1

strain measurgs

e
& initiatn technical discussions
via seminars. publication
of papaers and exhibitions,

@ disseminale deas on new eguiprmeant,

techini

e5 dnd educational meatters

relating to strain measuremant

Interasls nclude the tomes of resisiance

slrain galges, |':|'I!':r'.'l aiashs technigues

and associated topies such as vibiralicn
termperature measurament, transducer
design, hinite slemeant, matanal
proparties and data logging

II (A1) I.'.'-"II'I.-I'.'. Ilia'...r-i.'ll' (ST A .I.

S Flarr, Besspd

L A A g e AT S S EIE]
Tely G aa2ailda ] oo i a3 a2 20300

Measurement Guides -
50% Price Reduction

for MMA Members

allewing & recant collabaraticn

wilh [nsfitute of Medsurement and

Coantrol, we are now pleased o
offer tha Pressure, Force and Mass
Guides to our club membears for half
arice; at £15 Thig offer 12 vahd on all

e

aur remaming stock of the Guides

Man club members can also (gke
advarmage of a 30% saving (20 per
naw copy) on the Guides from either the

Imstitute ol Measurement and Coenlrod or

soutfraced on prge 4

Torque '99 Seminar
Held on 18 May
1999, National
Motorcycle Museum,

Birmingham

r thie 18 May 1588
MEL and organisers

Mexus Media Lid were

d toorun Torgus ‘9%, the

second succassiulannus

0 of this kind

Thanks (o 1his year's presanters

listed below

] D:.-'I'IEIII'- Cororgue |.I|'[1i:|f";' =
Andrew Hunt Consuliants

(an bahall of NPL)
& Dynamee tforgue-and BSI
slandards - Ran Sangster of

AWSE Lt

¢ Rotational torque

Bob Barratt, HBM Lid

ot A Kevmew, N

CEXN = hRL T or Brerdan |:.|'Z|"|'I'.

Mt Sedty L

Fof e (71200 musilfFrid



he South African National
Metrology Laboratory
(MML) is undartaking
important projects in its force and
torque measurement capability.
Mew hardware and software
will further automate thieir
measurement services.

A device was designed and built
by the NML workshaop to cover
the range from 10 N.m to

1000 M.m. Plans are to be
submitted for step funding in the
new financial year to design and
build a similar device for torgque
load from 1 N.m to 10 N.m.

by Louis Marais and Benny Burke
C5IR, South Africa

Tel: #2712 841 3481

Fox: +27 12 541 4458

=il ilnirkes s

NEWS

MNew Developments in Hardness Measurement

Compound Testing

Wi 12 g Titures speciily

te 1he

designed by Indertec illus!
technalagical span of components
that need o be hardngss-tested
riwadays tosatisty QA regimes
Al one end el the spactrum, the
Stourbricoe company has engineared &

fixlure to solve the problem of sscuring

large curved surfaces during Hockwall
testing. Designad o grip spades. shovels
amd posi-holing 1gols, theguick-acting
finture wuses self-aligning three-paini
supparts and upper and Idwer clamping
arms io grip variously curved laces ol
the implementz A hale in the upper arm

provitdes goeess to the test point for the

indenter-as the-machines test table s

rdised and he test intialed

The ather fixture s capabia of
accommodating three differant
camshatts tor Ford and Jaguar car
engines. Designed far shals of varying
configurations and lengths, | enables
the-cam lobes on each o be
automatically located in the correct

pesitions for Rockweall testing,

The camshaftis mounted ina hingad
carriage between spring-lgaded canires
adjusiable for langth and lockable: Each
cbe is positicned for testing by siiding
the carmage-on a gude-rail until the
cam is beneath the indenter, where its
test positons are positively fixad by

indexing latches

During 1he test procedure, bolly shaf
and hinged carriage are supporied

by the ralsad test table as ihe test foad
15 apphed: Indentoc says thal fixidres
can e custom- engineered for virtually

any compoenant

Touchscreen

ndentec consider that touchsorasn

technology 18 one of the most

significant advances. n hardness
tesling in the st decace. The
nnivation promises a graoat deal,
rernoving arke inal constrants on the
direct useof fhe hardness-testing

macting indata capture and analysis

It aisn brings hardness festing into ing
with the general movament towards
tovchacrean techniques in production
A muadern digital hardness tester with a
touchscreen can become-an integral
part ef the manufaciunng cycle. [t can
deliver detailed tasl, specimen and
identifying data for statistical process
cantrol in real time, Tha technalogy &
available an both Bockwell and Vickers

hardness. testing.

Ford was ane of the first to adopt
touchscresn lesting, at the company's
Metallurgical Laboratary at Bridgend
The laboratory, which uses hardness
esting o investigaie and develop
case-hardening specifications, installed
a touchscrean digital Vickers taster
with & buiit-in microscope and
retraciable nosa-mounted Indanter.
Treoer Siaway, Mamaging Drrector,
Indentee Hardness Tesling Machines Limied
Tel: 1384 896049

Fomaits madlitindentec demon ok




IN HOUSE

NEWS

NEWS - IN HOUSE NEWS -

New DTI Mass Programme Underway

new three-year

programse of work:

an mass related
measuraments at NPL has been
agread by the OTI. The
pragramma stars in October
15993 and its Gonfants in the
araas of force, 1orgue, #nd
hardnass have been sirangly
influenced by contributicns made
ty MMA members.

The pragramme includes
measures o mprove the force
measuremeant services at NPL
ncluding automation of the
deadweight farce standard
machines and the calibration
data cofiection progess.
Fallowing an from the MA
mesiing an dynamic farce: a
report will be wntten on the
arears intraduced by using
statically caliprated foad cells
to make non-static
mazsuraments-and their

goonomic significance,

Adorgue calibration service will
be established and the referance
machine enhanced o enable
non-stafic torque measurement
A more accurale depth sensar
will be developed for the
hardness machine used to
make Hockwell measurements
and a range of calibration
services will be set up covening
common scales and indenters
An in-depih study on

the estimation o hardness
unceriginties will be carried out
and a regort written,

A senes of intercomparisans of
foree, lorque snd hardness
standards is planned with olher
natianal maasurament institutes
[0 ensure international

agreament,

For more infiarmation - cortacl
Diapid Flkinglon.

[Extension 0344)

New Standards for

Hardness

n the waks af the recent 150

standard for Vickers hardness

measurament (150 6507
came standards [or Brinall (150
6506} and Rockwell (150 65048)
hardness. dust published
these standards replace existling
British and European standards
which will be withdrawn, The
draft slandards are in the same
format as 150 8507 with
part 1 laying down the test
method. part 2 covering
calibration of 1esting machines,
and part 3 dascribing the
calibration of reference blocks.

All mternational standards are a
compramise and there are
clauzes in the cumant standards
trat the UK believe reguire
amendment and we will be
pushing for these at the S-year
reviews, Some of the mare
significant aspects of the draft
procedures are as fallows.

The introduction of hard metal
W) balls for all Brinedl

measurements and as an optian

IN HOUSE NEWS

lor Rockwell {denoted HBW and
HRW to distinguish them from
measurgments made with stesi
balis labellad HES and HRS).

The use of the newlcn
equivalenis of the old kilogram-
forees has been maintained,

The requiremant for indirect and
direct verification has been
introduced, Indirect verilication is
the checking of 2 machine using
reierence hardness blocks whilst
direct verlication s the checking
of the Indentet, force, 1e5ting
cyele, and for Rockwell, the
depth sensor. A direct verification
{including the indenter!) needs to
be-carrigd out in the faliowing

crreumsiances

& when the machine s instaled
cr after having been digmantled

e reassembled or atter relocation

& when the resull of the indirect

verification is not-satistactory

e when indirect verification has
nol bean made for a penod
greater than 12 menths

A new standard on instrurnented
indentation hardness esiing
iUniversal Hardness) is being
drafted and the UK is one of

the three countries doing the
drafting.

For mored infornmtion on e dofi
stanilarids; confack David Elkingfon,
NP

fExtension b3dd)
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Events Calendar
1999 - 2000

4 Now

=11 Nov

11 Nov

Mechanical Metrology
Association mesting
Metropole Hotal, Brightorn.
Contact Anne Kaarney, NPL
Tl (120 85943 Bo5A

Autotech 1909

MNEC, Birmingham

Goniact IMechE, SlephanieLove
Tel D20 79731512

Education In automolive
enginearing

NEE, Birmingtam
Contact; IMechE
Jonatiwan Narbatl,

Tel: 020 7973 1261

15-18 Nev Manufacluring Measurement

23:Nov

30 MNov

5-8 Mar
2000

57 Sap
2000

and Autamatic Inspection
Brunal LUnvarsiy

Contact; Eilesn MoCarthy,
Tel: 01895203234

Autamotive multi-media
sysiems

IWachE HE Automobdle
divisian

Comtact Meleesa O'Naiil
Tel B26 7973 1245

Residual Stress Measurement
British Steal, Rotharbam,
Contact: Jim Mackinnon, BESM
Tal: D141 577 B287

Smart struciures and
Materials and Nondestructive
evaluation of aging
infrastructure

SPIE Marriot Hotel, Mowport
Beach, Calitormia, LISA

Tel: (1)260 676 3290

eg-mall ss-ndeEspie.dm

Modern Practice In stress and
vibration analysis

University of MNottingham
Contract: O & Backer

Tal: 0115851 3781

Fax: 0115951 3800

18-21 S=p Structural Integrity in

2000

the 215t Century

OTA sRd AER Tedhnology svant
Cambiridge, LUK Cantaat: Cheryl
Gleava, AEA,

Tei 01025252322

FUTURE EVENTS

Tuesday 30 November 1989

Residual Stress Measurement at
British Steel, Swindon
Technology Centre, Rotherham
cne-gay mesting has bean
organized at British Stesl,
Hotherham which will cover
varieus aspects of residual stress
measuramant. including amaong othor
things, residual atress maasuraments
on rals madeiing. cantrol of residual
stress n pipe welds and a wour af the

British Steal A+D faclitins

Mechamoal Metrology Assacialion
membars and BESM mambdrs can
attemd for £50 +VAT All ather atiendess

G0 +WAT

For full detailts aoad fow reistratioor pleis
el T Wackineos, BasM
Tefr D141 577 6297 Fups U4 577 6281

5-7 September 2000

Modern Practice in Stress and
Vibration Analysis University of
Mottingham
hemes are 1o includs: dynamics
and vibrations, (kermal Srésses
fatigus, creep, wear, sports

enginsering. finte alemeanl techmaues.

Further Information

fracture mechames; '-||'Ir'l'|'l'i_."'_'

asgsessment and metal forming

This eyent is being co-sporgorad by the
Institute of Physics, the. Instituticn of
Mechanical Engineersiand the British
Soclety ior Strain Measuremant
Fordurey dehmls, please contach

e A Bevkier

Chpersidy of SNt

ol 01115 w5 371

v (] 9% 38t

!“-In.':i.'..'. il ||:.'_._.|:.J'."!'_- 'iIZ-|'|'.'|.'-L'|I|..'II.' il I|'.|-.

Formula One team
Speaker at November
MMA Meeting

rmeetmg and serminds will take
place af the Brighton Metropole
Hetel an 4 November The meeting
will bz part of g larger event, the
Mational Measurament Partnership
Conterence, which runs from
2-a" November, Frae entry is available
10 Association mambers. for the
4N Movember 1959

Coprhaets Anne Reaere, NPT

{Eakension 03571

For further details on the Mechanical Metrology Association please contact
Anne Kearney, NPL. Tel: 020 8943 6557 Fax: 020 8943 6940

E-mail: anne kearney@npl.co.k

Centre for Mechanical & Acoustical Metrology

National Plysical Laboratary, Teddington , Middlesex, United Kingdom TWIT OLW

Teleplomer 020 8977 3222 (Switchboard) Telephone: (020 8943 + Ext (Direcl ling)
Helpline Tel: 020 8343 6880 Fax: 020 8943 6458 E-mail: enguiryy@npl.co.uk

Internet: wumonpl.co.uk

Some information retardad in Phs newslaiia
arl MEL carmot ke resporstulily ior

TS LAY

sattacton tha validity of ary cldims madea in the

hag bear providad by tha member argansaticns

Readers must determing 12 thair own

articles

P A G = B T Crmpt Coggrght 1999 Reprorioed by pormizsion of e Coproller of HATSO

1BR7S0ER 10 599



APPENDIX 5

WELCOMUE to the thivd issue of the Humidity Clel's sewesletien, bringing
inforntation abont our club, members” activitivs, NPL; newws and

events fo those with an feterest i homidity measurement,

We are pleased to mnrennree et Humidity Clad membership has increased by

2% in the Tast year, Thank yauall for your continned suppart,

New Building for spEGial sarvines s as 10 Hmit any
ineanvamance, However, here s likaly |

National Physical

bea breakon the avallability o1 dew-point

Lahoratory and relativa hurmidity calibranons. Anyone
repuuning MEL humscly cabbrations
majar redeveliopmant of the
around the ime al the move shiould

NPL site |5 taking place under

anguire weell in o advan 50 that the

a Priviate Finanee Inmistive (PR
- . ) i wors can be scheduled
Conglrucion of NPL's naw labharzlory is

progressing rapaly pnd the hurmdity gres Contact: Mark Sneoes or sfeplanie Hell, 8

ampwe after May 2000 Effors Tieke (030 R4 a2

ara being made 1o obar aur cusiomers

_"“—;""F' __.-’
- g

=~ /
...-d" :

The National Physical Laboratory is operated on behalf of the DTI by NPL Manggement Limited, o wholly owoned subsidiary of Serco Group ple

4

In Hu i) ,»‘

New Building for
Mational Physical
Laboratory g

Brunel Metrology Centre

Humidity Guides -
Reduced Prices for
Club Members

Wa:%n% ﬁ’,k

Dew Pgint vs.
Frost Point

DTI DbublesiGrant <

for Companies

New Developments from
Michell Instriiments’

Diary Dates

D poris
isture
| mparisons

Club Supporters
and Sponsors

QO o 0
MNew Relative Humidity
Standard

Mational Physical Laboratory



Water Activity Measurement

he measurgmeant of ralative humidity

dates from the ime of Leonardo da Vine,

whe designed whal possibly could ha
deseribed as the first nygromater usmg
gravimealric principles. What is pamaps nof such
common knowledge is that the measurament of
pryuilitinum relative humidity (expressed as
“ERH}, or water activity (expressed in the range
of 0101 n umtgcaw’}, imay have aiso besn
around for 8 vary long time. \Waler actvily s
pricnarily a measure which relates to tha f:u.‘lhiy‘
ot-a predusct, and il is principally used in the food
and pharmacautical industnes. The whole
concapt of preservation is-based on the lowaring
of waler activity 1o inhibit bactenal grawih, and
twor of the maor-addtives used for centurias to
de [ust that are salt and sugar. The Egyplians
too were familiar wolh the concept, and their
miethods of preserdng mummigs may have been
the fiest applications of product presarmtion by
replacing water with & liguid with & low encugh
waler activity value to prevent deterieration. It is
not clgar if this princtple was known at the time.
but the knowledge of selacting the right
combination-of alls and-other substances to
achigve this was developed taa fing arl

The first “modern’ research into the effects and
fmeagurement of wiater activity began in 1849,
but there seems o be a very slow respansa frem
the fend and pharmacsulical industries o accept
the benefits of this research in their qualiy
cantrol procaeduras. The Food and Drug
Adminisiration (FIXA), and the Hazard

Analysis and Critical Contral Points (HACCE)
programmes nave both included water activity as
a method of controlling product quality dunng tha
production and packaging phases.

The availability of l[ow cosl accurate measuring
systems for waler activily makes 1 s easy (o
determine "aw’ values with the minimum of effort,
Heterence standards in the form of saturated
and non-saturated chemical compositiang are:
also readily available with traceabie calibraticn
Perhaps the concept of accreditation of testing
and calbration laboratories in the European
region has acceterated the process of providing

measurement fraceahility e national standards
The relerence standards currently avalable from
anig of the besl known manufaciurars of water
activity equipment is based on chaemcal
[rzceabilily, Wihile this may perhaps not ba an
pooeptable substitute tor traceability based an
meaaured resulls, this fighlighis anathiar
interesting @spesct in the ekl of water activity
measurerment, namealy the fact that the aw value
of & migture product can be calovlated — and
then confirmed by megsurement!

Iry rrietrology o is difficull o fineg ancther tield
where there 15 such & rate of development as

i the humidity field. The Thisd- Intemational
Symposium on Humidily and Moistare, whizh
was held in London in 1998 under the auspices
af the NPL and sponsarsd by the EC Standards
Measuremsant & Testing Programme angd the
Institute of Meazurement and Control, detailed
much of the grogress which took placa n the
thirteen years singe the previous sympaslun,
Tha procesdings are avallahle from MPL, and
anyone wilh an interast in the vareus aspecis of
hrmidity measurement in air, sohds or liguids will

[ind these publications of great value:

Water activity 15 bound 1o become cne of the
key measurement parameters 10 the tood and
pharmaceutical industries in he years to come,
It will be especlally challanging ta mesl the
requirernents in werms of guality and shelf litg in
Europe where the uss of preservatives s being
phased oul. The selection of natural substances
without changing the tasie of a product will

see to thal,

Thiz overview of water activity mgasurament
and the imporiant mele it plays in manufaciuring
or presenving products for human and animal
cansumption has only touched an same. ol thi
prineiples, and anyone with &n inferest in this
subject Is encouraged 16 do a search on the
imemet. |n-between the sites gving details on
water activilies like swimming and gailing, there
are many interesting sites with research

infarmation on the subjsct!
et Jan Hittinghy, Proten Elwcteeics, Soidlt Afncs
Tl T4 27 071 780 Fody

Faxs i) 27 011 387 1459




Dew Point vs. Frost Point

easuroments Statistical Process

Control {SFC) 1echnigues have

become inereasingly poputar and with
good reason. When propery used, they provide
a cost-efiactive way o enhance preduct yieid
and quality. The key 1o successtul SPC
implemantation is the manitering and cantral
af critical manufacturing: parameters such as
force. spasd, temperature, pressure. fiow,

dand. moisiure.

The sensors usaed o quantify these parameters
must possess iwe key perfarmance alinbutes:
repeatability and-absolule acquracy. These
charactenstics make it possible o closaly
socrutinize a paramater's low-levael drift from
nominal so that carrective action can be taken
before such drifts adversely affect product
yield. Conversely, drift and limited differential
deadband or hysteresis effects are perhaps
the most undesirable characieristics in sensgrs

used tor precisg process monitonng.
Importance of moisture measurement

Of all the parameaters (o be manitored and
controlled, the reliable measurerment of moisture
is unguestionably thie most difficult because it is
a funclion of the sensor technology tsell as wall
as of the moisture parameter of interest. IF AH
rmeasurermeants are required, lor example; a butk
polymer electrolytic or lithiurm chipride sensor
would seem 1o suffice. Because the typical
hysteresis effects of these sensars range from
0.5 to 1% rh, hawever, the resulling uncerainty
tirmits measurement sensitivity and resolution,
Cn the oiher hand, aluminium oxide and
capacitive technolegy (viewed in many cases
a5 deal for trace moisture, dewpoint, ppm,

or % rh} also exhibits unacceptable levels

af hysteresis, with sensor dritt rates that may
exceed \he actual process paramaters
deviation. All of these sensor technologies are
acoeplable when used within their associated
performance anvelopes, O course, the usar
would alsg

weigh the cost of a particular technology
against #s performance.

Benefits of optical hygrometry

T aptirize molslure measuremeant and
minimize hysteresis effecis, optical hygramatry
must be used. This technigue ncorporates a
tkermipalectric heal pump that precisaly
regulatas the surlace lempeaiure af an opfical
mirrer in order o rmaintain g thresheld formation
af dew, Because the sensed temperature of the
rriFror precisely determines the actual prevailing
daw paint, it is the most fundamental and
accurate moisture measurement echnique
Hysteresis is virtually toa small to measure,
sensitivity |5 typically on the grder of less than
0.03 "C dew point (DP). Absolute accuracy
15 afunctian of the mirrer's temperature sensor
perormance. From the dew paint value,
maisture paramaters such as % rh, wet bulp
vapor preassure, and ppm (volume} are
obiainable once prevailing termparature and
pressure are known, The highear cost of optical
hygrometny measuremenis is offaat by the
enhanced produc! viald and quality delivered by
tracking low-level mosturs trend deviations,
Process dew point”
I3 G@LGUMInGg & new Irnle‘i{il‘l{:L’! In-a varlety ’.,'.ﬂ'
processing and manufaciuring agplicaticns
where moisture isoritical 1o end product yield
and quality, but continuous optical hygrometry
dogs present sama unigue prablems. A
continuous mode of measurement requires that
a dew level =0 °C is always present an the
rmieror surface. This i3 easiy accomplishead in
laboratory metrology where the sample gas is
typically pure air ar nitrogen, but real-waorld
process envitonments are somewhat harsher,
Parliculates can adhere (o the wettet mirror
surface: dust paricles, for example. once in
contact with the welled surface will remain here
and act as moisture-stering spongas. This stored
muoisture creales an artificially high dew paint
measurement. The result is a sluggish and
inaccurate measurement while the sample gas
dew point decreases 1o equilibrium, Anin-ling
particulate or coalescing filter can be the source
of a similar meisture equilibrium groblem. In
tracking-a fluctuating moisture range, rising
values always permil a quick response, On
declining moisture levels, however, there is a
measurament lag while the filters shed their
maoisture content. The lag can generally ba
reduced by operating at the: highest possible
sample gas flow rale.




Disadvantages of measuring frost point

Whan continuous dew poinl systems operale al
0 C OF, they exhion s charactenstic uncartainty
thal is a direct resull af their mode of operation,
What actually gccurs 15 that they begin
measuremants on dow peint Lut fater reflect trost
paint. The difference at 0 'C DF'is tmvial, bul &5
tha temperature changes inearly and reachas,
say, -20 “C DP, the discrepancy might reach
2.0 70, which s unacceptable. To betler
undarstand this phenomengn, cansider that the
continuous mode af chilled mirrer hygrometry
renllres an optical signal indicating that dew
formation s being mamntained on the mirmar

A1 dew paints below 0 7C. mosture on the mirro

will eventually freeze and a crysial latice

rreeihy liker a1 snowllake will slowly graw, Moisture.
howeevar, can exist in-a liguid state for prolonged
perods of tme below 0 °C, depanding on
variables such as moieoular agitation, convechon
rate. sarmple gas temperaturs, dew point
depression, and contaminants, Fram a
measuremant perspestive, the penad of hme
required to normahze the frost point values

may vary from immediate to several hours and

it s inpradictabio:
|I i ,rrrr.'.":rl' P b cen bk

PO i fnan i il Protomelr e

TPl 2 472722

DTI Doubles Grant for
Companies

Tl recantly announcead hat if s to double

itz annual budget tor Traming Company

Scheme (TCH), a schame which helps
small to medium sized compames innoyvale.
TCS suppors key developments in companies
3y putting in maneay to encourgge collaboration
with universities ‘and other knowledge-based
organmsations (including NPL). The vital
charactenstic of any company/knowledge-based
collaboration suppartad by TGS is an increase in
the company's profitahility produced as & resul
of a trarisfer of sxpertise from the Knowledge
hased partngr

TCE can ke applied in virtually any discplineg
and for & wide range of polantial usars. Past
prograrmmes have had objectives such as: o
develop saltware far maching vision systems

1o Implement an ntegrated marketing siralegy,
o identify & new range of botanical extracts; to
astablish a product design capability; o deveiop
a new gas burner capable of satsfying future
emission control standards; (o develop a world
class electrotorming capability; to develop

& implement & strategic marketing plan and

a marksting infarmation syslem,

A cornman feature of all collaborations
supported by TCS is hal the maln work is
performed at the company by recently qualified
graduates normally on Wwo year contracts:

The gratluates are supervised by the

company and by a supervisor fronr the

khiewledge-hased parner,

TCS 15 sponsered by Biotechnology and
Biolpgical Sciences Research Goundil,
Departiment of Health; Departmant of Trade
and Industry; Engineernng and Physicat
Sclences Research Council, Economic and
Social Research Council! Industrial Research
arl Technology Wnit (Morthern (reland): Ministry
of Agrculiure, Fishenes and Food; Mational
Assambly for Wales; Matural Erviranmem
Research Council; Paricle Physics and
Astronemy Research Council; and the Scotlish
Exscutive,

FoE stk st o vonfrc:
el Craer, Tearlishe Congpeny [t fonale

Tols 01367 2452000 Foaartls offtcefdod coank

ferbrenecty it .o, ik




New Developments from

Michell Instruments

Factory Mutual Listing Achieved

ichell Instruments Lid, a European

manulacturar ot hygrametsy aguipment.

has anfounced that it has recejved
Factory Mutual (FM) listing for the intrinsicaily
sale versions of its portable hygromater, Carmar
13 and its dewpoint transmitter, Transmot 15,

FM Listing means that the devices drg approved
far use in both hazardous and non-hazardous

areas within the Amencan markstiplsce
Developments

ichell Instruments have mtrodoced

new high precision, portable husidity

generalor, which caliorates refative
hurmidity probes: cooled mirrer and capacilascs
dewpeint sensars to ensure that they continue
o operate at the correct accuracy for each
application, Tha HG1 is traceable io NPL and
MIST and enables probes and sensors to be
calibrated quickly on site or al a calibration
laboratary, giving sysiem enginesrs complets
confidence n the accuracy and traceshility of
process readings

A further development 1s Michell's Cormat 1|
which I5 a high perormance, accurale

an-line humidity manitor, It incarporates an
inelhgent ceramic muisture senscrand & seall
cantained smart digital display and indicasar,
contained within a.1/8 DIN panel mounting cass,
The sensor.and display are linked via a digital
signal cable up to a maximum length ef 1200m
and, since the communications protocol is
digital. the sensor is unaffected by interference
from external EN| soorces,

inally, Michell's new Ceramic Maisture

Sensor iIncofporales a combination of thin

and thick film manufaciuring lechniques
drawn from Ihe semicenductor ndustry, and high
performance Integrated digital signal processing.
The sensor has al its core a highly stable
ceramic substrate. upon which the humidity
sensitiva active layer is deposited. This active

layer hds been developed 1o be highly speclific

o owaler molecules and 1€ minnsically far mions
slrhle than more canventional alurmmum oxide
SENS0TS;

Fow Gl drefirriiinngs comtacts AT Dasteegents §qd
Tel: RN 973 4770 Fax: 013334205357
Eemaial Anfodiam iy el g o, ik

Teedeennet: "|.‘.'I:'.';'.'.';".'."'.'.".'.'iu.-'.lr.-'.'.' ik

DIARY DATES 1999-2000

2-4 November

HMP conference

Mairapeis Hedal, Brighton

Contact Paula Knee, NPL Ted: 020 8847 B3z

4 November

Humidity AGM

Metropole Hotel, Brghton

Contact: Anng Keamey or Tracay Callies, NEL
Tel: D20 3243 6557 or 020 83436710

March 2000

Spocial nierest Mesting on Trace Maisture
Spaciromatny al NPL

Contact Stephanie Sall, NPL Tob 020 8943 64072
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DTI Supports Trace
Moisture Intercomparisons

NPL has recently: secured funding to

act as a oco-ordinator of Trace Moisture
Intercompansons up Lo at least Septamber
2000, As part of this co-ardination project a
special interest meeting was held at NPL

in Dctober attended by delegates from
companiss in the UK and Europe representing
thiz pure gas industry, instrument
manufacturers and suppliers

An outling was given of the aims and benefits
of carrying out & measurement infercomparison
of trace moisture measurements. These
include finding cut the level of agreament
between measured values, reliatifity of
uncarainty estimates, evidence for {or against)
provision of a standard and calibration sarvice
in this range of measurement. Some
suggestions were presented as 10 the ferms-of
participation, |.e. voluntarily, with MPL as co-
ordinator preserving confidentiality of
infarmation during the comparison
measuraments.

Methods of reparting and anglysing the data

were discussed, nating that publication ar
aiher use of the resulling infermation would
be subject 1o the consant of those invalved. A
summarny of responses fram the gueshonnaire
was presented. These responses defing some
practical details ot how measuremeants are (o

be conducted

It was agraed among those pragent that
cireulation of two oplical dew-point
hygrometars would be appropriate, since they
could b compared against ang ancther 1o
domenstrate transit without harm. Hyaromaters
have kindly been ciered on loan (o the
cxercise by MBW and by Michal Instruments.
Aganerator was also offered but the benefits
were nol i8I Lo e warth the added complexity

and transpartation cosls inveolved

The mesating also discussed the farmulaticn
ot the NMS Programme tor Valid Analytical
Measuremeant (VAM] and the possible provision

of a measurement standarg for frace moisiure.

Covlacts: Stepfanie Bell, NP Tal (20 8943 007 and

Trerw Codfeer, NPL Tol: (20 39436700

Club Supporters and Sponsors - Thank You!

The Humidity Glulr is spansared by DTl and well supparted by the following organisations,
Mexus Meda Lid and BEMTA and alse by the following club memibers: Michell [nstruments and

Endress and Hauser Lid,

Supparters offer vanous senvices to our club. ineluding discounts for our clube members, collaborations

tar training, seminars and meetings, publicity through their own publications or newsletters, speakers

for our AGMs, sponsoring a single humidity meetng or event | and all free of charge: Qur sincera

tharks go to them.

Iy e feetepestod b bevoging o gl sappprter Hen pliase conkaed. Annge Koarney, SEE Tel) (800 B528 pfs )




IN HOUSE NEWS - IN HOUSE NEWS - IN HOUSE NEWS

amoents: ol diw point

T

New Relative Humidity from tracn:
and termparature
Standard c L

aliative hurmidity calibrations ciractly

MPL can offer relalive lumidity

nst the MPL stangard

calibranions directly aga

againsl the UK national standard are ) :
= hurnidity gensralors, This recognises tha

now avallable

steady improvement In relathva humidify

PSSy

S, WhICh Raye t'}l:jl_i-:_,'l.'lll_‘. INCTE

MPL has maimained humidity standards in the

UK since the mid 1280s. Through thie use of rizliakle and fo

B L Lk "} |
i@ vears, The direct

{he UK prmrary standands, NPL 1 presvigion of relalive humidity traceability also

o provide measuroment sery helps MEPL o demonstrate equivalienoe wiin

fraceable 10 the Dase un Ot lemperature, ano cther satioral homdity standards warldwide

iz

mixing ratio rsceabls lo mass standards The refatve hurmdity rmngoe ' af th

The dew-point calibration sarvice was isTrom 2 % rhito 98 % rh, ata wide range of

i T G
up o B2 "L Tha uncardamby &5

UKAS-aceredited in 1996 lgrmiparatu

a1 hasl 05 pereen af reading olus 01 % th
However, far many years, NEL did not provids a1 bes| [ [FErCe il read (9 R INE | f

refative humidity caliorations. Instead, relative Fow anjore trrtorem Hoe, costhae! Tracew Codlier, NI

Qratorimss [l 1200 8445 7

humidity was derivad in athar &

Humidity Club AGM and National Measurement Conference

Ihis year the Humidily annual meeting 15 kking plEce al the Metrapole Hotel, Baghilan an
4 Movember and will kepan ol & larger even, thenew Natonal Measuremant Partnershig
Conference, which runs fiom 222 November

Attendance at the annual Humiclity Club mesating s free.of charge tooall our olulk membars

Comitact Anne Kooy, NEL T 020 836557 e Qartintr ihfereealipe,

Further Information

Membership minmation and addilional copees of MPL Humiddy Elut
Humigity Clul Naws are availabledoem
Anine Kedmey, NPL

Tel: 020 8343 6367 Teddington, Middlesex TW11 OLW
Fax: G20 8943 G240, T

Cantre far Mechamncal ana Acoustical Metrol

Matwonal Physical Labaratory

thbaard)

E-mall: anne kearmaw e nn oo u - e . i 1
I Bl fAnne. Sesarney 1 HaEY | D20 8943 4+ Extangion (diraect lirne)

Technical enqulrias on humidily messurement Fax- 020 8943 6306

shoult be addrasssed o E-rrail gnmpuiry ©opl go Uk

oey Ciolliar. NP Imtermat; www.npl oo uk
2l 020 89436710

E«muil: tragey.collier@ npi.co.ux

Somea mformation fecorded m this r MPL-casmng la=e respanEt ity

racy Fladdars musl de

1 (b arthi e
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APPENDIX 6

ISSUE 2 « AUTUMN 1999

Presgrnelt news

NPL PRESSURE MEASUREMENT CLUB

Welcome to the second and expanded issue of Pressmet
news, the yearly newsletter that brings you information
about Pressmet, its members' activities, NPL and future
events. It has been a busy period since Issue 1, with well
supported Annual and Special Interest Meetings, the

introduction of a members' e-mail distribution list and a

growing membership.

Pressure Metrology Conference

A vary successiul 3™ COM International Contarence on FPressure Metrology from

Ultra-High Vacuum fo Very High Pressures was held in Toring, laly, in May this year

It was attended by 122 scientisis, representing metrolegical instilutions, univarsities
and industries fram 36 countries acress all continents; and 83 papers wera
presented, The proceadings will be published in Metrolcgs, The conference Was
hosted by CHR-IMGC and chaired by Gianfranco Maolinar (CHR-IMGC) and
co-chaired by Charles Tilford (NIST) and David Sirmpsan (NPL)

Contact Davad Simpson '.'. yiensmen 862 ) for sore Infarneation

I this issue:

PRESSURE METROLOGY
COMNFERENCE

UKAS ACCREDITATION FOR
TRANSDUCER LABORATORIES

KISTLER'S HNEW CAVITY PRESSURE
SENSOR FOR LOW VISCOSITY
MELTS

HEW BRAZING TECHNOLOGY
DEVELOPED BY KELLER

HEW ABSOLUTE PRESSURE
STAMDARD FROM FURNESS
CONTROLS

THETA SYSTEMS®' ENHANCED
DIFFERENTIAL PRESSURE
CALIBRATION SERVICE

HEW DESIGN LOW-EXPANSION
PRESSURE HOSE FROM Si
PRESSURE INSTRUMENTS

PRESSMET ANNUAL MEETING

RUSKA REPORT UNPRECEDENTED
DEMAND FOR TRAINING

SECOMD-CLASS '‘MANOMETRIC’
PRESSURE UNITS

PRESSURE MEASUREMENT IN
AIRCRAFT AIR DATA SYSTEMS

PRESSMET MEETING AT THE
HATIONAL MEASUREMENT
CONFEREMNCE - 4 HNOV 99

A NEW MATIOMAL PHYSICAL
LABORATORY FOR THE NEW
CENTURY

MEMBERS' E-MAIL DISTRIBUTION
LIST

NEW FORMAT HARD-COPY
MEMBERS® DIRECTORIES

MEMBERS' WEE DIRECTORY

SPECIAL INTEREST MEETING -
MANUFACTURERS' SPECIFICATION
SHEETS

NPL

Mational Physical Laboratary

The National Physical Laboratory is operated on behalf of the DTI by NPL Management Limited, a wholly owned subsidiary of Serco Group plc




LIKAS Acereditation ,.I'I-U r sensing element provides higher

Transducer Laboratories sensitivity and improved resolution

The 6167A sensor has a front diameter

Transducer Labaratories’ recent merge: of only 4 mm and Kistier state an
with Kistler Instruments Limited has led aperaling temperature range of 0 "C
to expanded facilities which include the to 200 *C in the mould, whilst the

diaphragm |s capabla of withstanding

melt temperatures of up to 450 G,
The stated pressure range is 0 MPa 1o
20 MPa with an overload of 50 MPa,

Contact Chreis Collins, Kistler (inztrionegis
Livted el (42 3344477 ) ok i

HiarNaLag

New Brazing Technology
Developed by Keller

keller has invested over £2 60 10
anable its plezoresistive

pressure chips 10 ba
brazad, rathar than
calibration of piezoelectric and weilded, into stes!
piezoresisitive sensors over the range repsulas The conpany
states that the new
process raduces

residual stresses in

0.1 Pa to 700 MPa and charge
amplifiers from 1 pCta 2 pc.

The lalest addition to Transducer the sfruciure,
Laboratorias’ facilities is a dynamic improving long-1erm
prassure generator which operates up stahility because all

to 25 MPa with a typical pulse width of the componants are at the
10 ms, The laboratory has also gained same lemperature when

joinad, Kaller lists the other advantages
as an improvement in

LKAS acoreditation for the calibration of
charge amplifiers. is also in the process
of achieving UKAS accreditation for
hydraulic pressure calibrations. and is
row ragistered 1o BSI EN IS0 3002,

Corrosion

resistance by
remaoving the
wald junction
and a great

Comfitct Mirionr MoAlnmden, Transducer

Fibarriories Eimithol reduction in

(Tel 01420 5425455 for fiether detaiis, unit costs as

each bell-fed

furnace has a

Kistler's New Cavity throughput of up to 1000

Pressire Sensor For Lo units per hour, Keller says the process

1,.-1-5“}551,” Melts is capable of brazing traditional 316L

' stainless steel. but also brass and nickel

Kistler has intraduced a new cavity alloys; with the ultimata goal being the

pressure sensar, type B187A, with a production of |solated Automotive

special membrane over the diaphragm Frezsure Sensors at $10 a piece.

for measuring the cavily pressura for

the injection moulding of low viscosity Conbac! fan Chirk, Kelley (UK Lid

materials, The company Says LS new (Tel; 0118 9735177 for move tnformation




New Absolute Pressure
Standard from Furness
Controls

Furness Controls Ltd have developed
their FAS4 low gauge pressure standard
inta an instrument for generating
absolute pressure. The rangs covered is
from 1 Pa to 2 kPa, with a resolution of
00402 Pa, and from 2 kPa o 7 kPa with
a resolution of 0.02 Pa, A vacuum
pumping system has been developed
which maintains the reference pressure,
undir the piston, at a value less than
the respective resoluticns. The diagram
below shows a 75 om” piston, held in
place-in the cylinder with suspension
elemants similar 10 those used in the
gauge-mode instrument. The piston is
maunted on an electronic balance which
measures the resultant downward force
produced by the higher préssure acting
on the lop of the piston, The pump
providing the reference vacuum

- & vombination turbomalecular/drag

purmp - also pumps away the gas

fiowing between piston and cylinder,

through a side duct. The scaling of the
balance may be checked and, if
nacessary, adjustad under vacuum by
means of an internal calibration weaight,

Trialz are underway 10 detarmine the full

potential of this new instrumant,

Contact Colin Benille, Furness Controls-Lid

(el 01424 F3031067 for furfher details,

Theta Systems’ Enhanced
Differential Pressure
Calibration Service

Theta Syslems has introducad 3 new

mathod of calibrating differantial
pressura fransmitlers

using a novel
differential-piston
bearm balance
system, It comprises
a differential-piston,
beam and jockey-
weight, and

associated control DifFerential o, dp
electronics. The Figtgn
Eylinder
force produced by M Attambly .
the application of tha [aren &)
differantial dp = Mg x
Ay

DressUre is

automatically
counter-balanced by repositionng
the jockey-weight on the beam The
system sensitivity i5 less than

| pascal with a LIKAS accredited
hast measurament capability, ower
its range, of +0.0H 5% of the
differential pressure +10 Pa. Theta
nole that the advantags of the
technigue 15 that calibration times

Llifereatanl prston beam balance

s

o
i

are substantially reduced, typically
halving those of canventional methods,
which in tarn results in lower calibration

3 = ; cosls and guicker turm around times.
; i Turbo - Drag' The company point out that the new

J h Pump service will find s widest application in

§ thve Gas, Ol and Prooess mdustries but

has potential in othar areas.

i

o

Contact Neil Morgan, Theta Systems Lid

(Til; 019938449530 for further defails,

Absidite pressyre standarn




New Design Low-Expansion = Primary vacuum standards - are they as
i

- good a5 we think™ -vesna Music, MPL
Pressure Hose from 51 ) e

Pressure Instriments + MNPLs potential programme of work
in pressure & vacuum, 1899 - 2002

81 Pressura Instruments has developed . David Simpson, MPL

2 new, cost effective. high pressure

hose kit which minimises volumatric Contact Panling Leggal [Extonsiny 6327
expansion caused by pressurisation. fap ey fnforiabion

Such changes in volume do not happen

instantly’ on pressurisation but,

depanding on pipework design, may Ruska Report Unprecedented
continue for some hours, praducing Demand for Training

haractenstics which can easily be . :
i asiy Auska Instrument Corporation have

reported an unprecedented demand for
training which has led to them running
eight static pressure measurameant

contused with system leaks, The new
hose minimises this effect through a
unigue canstruction employing two
layers-of high tensile steel braiding. I training serminars for this year instead of
Pressura Instruments’ new hoss s :
known as HK-1000; 1t has sell-sealing

ends, and the company states 13

their usual six saminars. The semmars
which have been run since 1962 dre
now hald at the new headguarters of
Ruska in Houston, Texas. The lectures
and lahoratory courses are designed for
metrologists, laboratory and quality
assuranca technicians, supervisors,

susable for use with water and il and
canoperate &l pressuras up to
100 MPa.

Confirct Hehi Mok, 81 Pressun
Tusirmmrentts Eil €Tl 0121 784 6855] for enginears and others interasted in the
A =" S basic principles of slalic pressure
measurament. Participanis attand trom
At all over the world corming from various
Pressmet Annual ndustrial sectors, acadernia, government
Meeting institutions and national slandards

A very successtul laboratories and many return-on a
very successt

2igul: is for refresher raes.
ArnUE] Maeting was regular basis efresher cours

: imary amphasis i k= n the
hald in Mareh and Primary emphasis is placed o .
principles and practices used in tha
calibration of pressure standards and

measuring instruments including piston

included talks on:

= Spacecral

propeliant gauging - o5, 4ee digital pressure controllers and

S} Getl other transducers. This five day exercise
ESA/ESTEC includes leclures and discussions on
+ Pressure pressure measurement hardware and
measurements in the influences, demanstrations of pressure
aff-shore industry measuremen lechnigues and numercus
- Andy damigson, Shell Expro hands-on projects, Group projects

P 3 th tydraulic a el
« Pressure measurement in nuclesar fual include both hydraulic and pneumatc

oressure measurements and formal

F Pressinet enrichment - Derek Thomas, Urenco
A ; : calibrations less than 10 Pe
Aot Meeting (Capanhurst) Lid aliprations from les 0 Pa

absclute to approximately 70 MPa in
= FaA and Traceability to MIST - update

gauge mode
Andraw Wallard, Deputy Director, NPL

» Modelling high-l'lne differantial Contact Mike Colliis, Ruska Instramelits
pressure standards - Mark Hay, Clels 0076 2310 THHN for wore piformiahiol

Metrology Lid iy forthcoming seniars

[EEE



Second-Class ‘Manometric” Pressure Units

The end is In sight for the so called 'manometric’ pressure units, such as inches of
water, millimetres of water, inches of mercury and millimetres of mercury, but s large
part of the pressure community seems unaware of the potential problems in store
for tham.

Mancmetric pressure units - which express pressure In terms of the height of &
column of liguld - depend on an assumed liquid density and acceleration due to
gravity. These assumptions inherently limit their validity as no national metrology
institutes realiss pressure directly In terms of manomelric units. Instead they use the
internationally agreed S| unit for pressure - the pascal - and it is impossible o
ascribe an exact conversion factor between the pascal and any manometric unit; the
definitions are simply not compatible and cannot be made so.

Boes this matter? In many pressure measurement applications the accuracies
required are not affected by this dafinition-limit but the performance of modern
transducers is approaching it. Thus, in the near future, the accuracy claims being
made for othernwise state-of-the-art instruments scaled in manometric units will
become inherently inferior. Even now, confusion and large errors abound through
use of differing definitions, including alternative values of 'standard’ gravity and
varying assumptions about the density
and temperature of the fluid.
Misunderstandings about temperature
assumplions alone can lead to errars of
several tenths of a percent and there are
many stories of this leading to major
mistakes in pressure measurement.

"So, Cahbahon et +.m'rg5

are now vabid Far LFe but

NPL redelines My
r'ea:wf{, unl.T

mnuﬂﬁbj

In 1986 the Consullative Committee for
Mass and Related Quantities (CTM)

- under the Comité International des Poids
et Mesures (CIPM) - approved a declaration
aimed at encouraging the demise of
manometric pressura units and
recommended that they be excluded from
conversion tables or, for a limited period,
have a convarsicn factor with a clearly
resiricted precision.

Manutacturers continue to supply devices scaled in manometric units in response to
their customers demand, So why do end-users continua to specify such obsolete
and confusing units? There are probably no applications which inherently need
mancmetric units and perhaps most end users, including some large influential
organisations, simply repeal earlier specifications.

The change will have o be made &l some stage, as accuracies increase through
technological advance and lhe manometric units are seen o be incapable of coping.
In the fuliness of time, when their second-class nature is more widely appreciated,
market forces will doubtless operate and naturally cause end users to abandon them.
Would it not be baneficial to the pressure-measuring community for organisations to
actively educata their customears and speed up the demise of these tired units?

| should be interested to hear your views and comments on the subject,

Coorfac! David Stmpson (Extension 68620 to disciiss further,

|




Pressure Measurement in Aircraft Air Data Systems

Historically, mechanical instruments with anercid capsules as the sensor element

have been usad 1o measure aircraft altitude and airspeed. Modern aircraft, however.

need to fhy within a closaly prescribed speed and altitude flight envelope which
requires greater accuracy than was traditionally available, and in what is often a
matrologically hostile environment. This has led to the develapment of precision
alectrical pressure transducers which, when combined with a digital compuler, i5
known as an air data computer (ADC). In modern aircraft ADCs have replaced
mechanical instruments lor all piimary air pressure maasurements and
compulations.

Today's challenge s one of further improvement in pressure measurement
perarmance - arising from the increasing valume of air traffic which requires mare
aircraft to be able {o fiy in the sama airspace. Vertical air lane separation |s being
reduced from 2000 it to 1000 ft in the flight levels betwean 28 000 ft and 41 000 1;
this is known as Reduced Vertical Separation Minimum (RVSWM) and has been in
operation since March 1997 on the North Atlantic routes; lull implementation in
European airspace Is expected by 2001,

Al the same time, the emphasis for the future is on less frequent testing and longer
life of the pressure transducers at the heart of the ADCs. Typical requirements for
pressure lransducers include:

Pressure accuracy al 40 000 f1 (19 kPa) < £13 Pa (+15 ft)

Long term stability = =7 Pafyaar (10 kPa to 130 kPa)
Mean time between failura =1 000 000 hours
Life of installation 25 years

At first glance it might seem that the accuracy requirements for altiiude-measunng
pressure measurements are comfortably within the capabilities of UKAS accrediled
laboratories, eg 13 Pa (15 ft} Is about 0.07% of 19 kPa (40 000 ft), but the
acouracy requirement refates to use of a transducer in an aifframe - which is
cansidarably more hostile than the comparatively berign environmeant of a
temparalure-controlled calloration laberatory! Typical environmeantal conditions
would include:

Temperature —407C o +895 70
Acceleration {any axis) 204
Acoushc noise 140 dB

Modesn air traffic requiremeants really are demanding performance from prassure
transducers and callbration systems which is close to their current limits, Weston
Asrospace (formerly Solartron) has bean invelved in the development of vibrating
cylindar (V) pressure ransducers to meet increasing aircrafl performance for over
40 years. Its YV transducer is used extensively for bath civil and military ADC,
FADEC (Full Autharity Digital Engine Controls), and in ADTS (Air Data Test Set)
ground based calibration equipment used to test and calibrate aircraft air daia
systems around the world

Coipferict Pocter Moson, Weston Avrospace, [Tel! QT2R2 5444331 forwiore o tnee




Events Calendar New Format Hard-Copy by clicking on Direclory of contacts or

. ¥ i i n interacti

fﬂr‘ 1999 Members' Divectories ampany prafiles. An interactive
Service localor enables readers to
Sept 16 The 3 edtion of the hard-copy find members who can provide specific
BMTA Workshop on Members' Directory, to be published in pressure-related services. Further
Uncertainty Evaluation Septembar 1989, will be in a revised clicking on a logo links the reader
Society of Chamical Industry A& format, As with previous editions, it directly with thal member’s website.
London will include company prefiles and . )

A : . __ Members are reporting an increasing
Conlacl: Ray Wilson, BMTA contact details for each member, par :

] s ; ; number of enguiries ffom potential new
Tel, 020 8943 5524 including e-mail and website addressas,

] clients via Pressmet's Web pages. ltis
where gvailable.

Sept 23 therefore recommaendad that members
Pressmet Special Interest Coontct Panline Losgdt Texlension:6321) for check that their company's details are
Meeting - Manufacturers' i e ' up to date, particularly the hyperlink to
Specification Sheets ' their own websile - alterations can be
MPL incorporated very guickly.
’ 7 i a

Contact: Pauline Leggnf Members” Web Director i}
Tel DXy Budd 32l The infarmation in the hard-copy Contiet Paloie Leggat (Extensron 63271

- 2 for e tachor el oy,
Sept 30 dIrECT.DFy may alse be faund on thn.z N.} L
Competing Precisely website at wwwonpl co.uknplisectionipy
event - electrical theme
Reading
Contact: Paula-Knee, NPL
Tel. 02083436329 Special Interest Meeting - Manufacturers’ Specification
Oct 1-21 1899, Sheets

Bordeaux, France.
Metrologie 93

For further information contact;
Sandring Gazal, e-mail:
sandrine.gazal @wanadoo.fr
Tel, 00 4 67 91 33 42 or « claims made by competitors
Fax, 00 4 67 91 33 43

On 23 September Pressmel will be holding a maeting to discuss issues
related to difficulties in interpreting pressure and vacuum eguipmernt
specitication sheets. Topics are expected to cover:

« purchasing sensors on the basis of spacification

« specifications meaning different things in different countries

Oct 20 « gccuracy claims which are better than available in national laboratories
Uncertainty of Measurement B el s
« gyer-optimistic c ec ns
A A P lrn ap [ ient expactalio
Brunel Univarsity Prasentations will be made by mambers, including Bourdon Sedeme Lid,
Contrtt Etleen Mc{f_‘in'-.!ﬁ_u, Chell Instruments Ltd, Druck Ltd, Humitec Lid, Keller (LK) Ltd, Mensor
Tel. (18G5 3_4;}3224 Corporation, Metrology Lid, National Physical Laboratory, Rolls-Roycoe plc,
Sira Test & Ceartification Ltd, South Yorkshire Trading Standards Unit and
Mov 2-4
Theta Systerns Lid.
NMP conference
Brighton Metropole Hote! Contact Paline Lesya! rExbenston 63211 for more neforsation

Confack: Paula Knee, NPL.
Tel. 0200 8943 6329

Nov 4 thiar Tifor
| Pressmet Special Interest Further Infc #ﬂﬂ'ﬂ
meeting Additional coples of this Newsletter and NPL Talephone 020 8977 3222 (switchboard)
ice nfarmation are-avallabd ; Telephone 020 8943 + Ext (Direct lin
Brightan Metropole Hotel AR e bR ann e SR T Lo f 3+ Ext (Direct ling)
£ Fauline Laggat on 020 8943 6321 Some Infermation recorded in this
= ara ] . T i -

Contact: PﬂHIH!.!EI Lezant, NFE. Fax pot 8943 6132 Nawelstior has basn crovided by iha

Tel. 020 8943 6321 2 L G R member organisations and MPL cannot lake
Cantra lar Mechanical and Acoustical Metroiogy  responsibiity for its sccuracy. Headers must
Mational Physical Laboratory datermine to thair satisfaction the validity of
Teddington any claims made in the articles.

Middlesex TW11 OLW

TEM e .l
F Presgmet
RBL PRECELEE SN T i Crown Copyrigiit 19989, Reproduced by permission of the Controller af HMS0.
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APPENDIX 7

11.00 Improved 2conamics in flow measurement and
allocation using softwane modelling technigues
M-Basih. Flowr Limitod

11.30 Audit trail and mathods
O defairer, Flow Calibrafion Ssrwices Lid

13.30 The OTI's flow programme — (low measurament
and industry
P dolmson, NEL

13.50 Flow measurement of particulate solids in pipelines
¥ ¥aw, University of Gregrawich
14.15 Recent advances in ultrasonic technology for

flowr measuremeant
5 Milfard, Panamelrics

14.40 Challenges of accurate subsea flow metering
5 Clark: 154

15.05 Thermal metering — experience in the field
M Carr, Endress & Havisay

Humidity Club

10.00 Frogress on NPL humidity standards
5 Ball, NPL

10.30 Overview of the Society of Envirpnmental Engineers
R Apros. Brifish Aerospace

11.10 An interlaboratory comparison of European
accredited calivration laboratonies using refative

frumidity sensors
R Benyon, WA standards faboralory, Spain

13.30 Measuring the behaviour of wood pangl paintings to
humidity with moire 1echnigues
C Forng, JRE, g, Haly

14.10 Hummidity drying processes - an industrial review
H Lueins, Cansuifant, Danmik

14.45 A UKAS calibrated solution to field calibration
of sensors
P Gredess, Humites Lid

Mechanical Metrology Associalion

10.00 Walcome and Introduction
{3 Efieingion, MPL

10.05 LK farce standard facifities - the next 3 years
(¥ Efkinipfon, HPL

10.20 Mechanical measurements in the world of
motar racing

B Pt Formla Ong feam, Stewart G Pris,

11.00 Advances in Load cells
& Robpets, Tedea-Hunifaigh Evrope Lid

11,30

13.30

14.00

14.30

Optical techniques for measuring the mechanical
behaviour of structures and materials
© Forne, JAEC, Bspea, iy

Recent developments in BS EN, 830, and ASTM
standards for force measuremant and the
requirements for uncertainty estimation

A Knpet, MPL

Desigaing a load cell to minimise the effects of
different loading conditions
A Hrff, MPL

A descriptilon ef the DT) funding avaitable
10 companies
N Cryer, Teaching Comgany (irecloraie

Pressure Measurement GClub (Pressmetl)

13.30

14.15

16.00

16.30

Performance of high-fine differential
pressure standards
A Hirys Meatrotoqy L

Discussion of the above

The UK's National Standard Barometar -
designing a repliacement
0 Simpsiy, NPL

Discussion of the abave

Software Support for Metrology Club

10.00

10,30

11:00

11:30

13.30

14:00

1430

15:00

Introduction

0 Fayrey, SR

Choosing and installing a Laboratory Infermation
Managzment System (LIMS)

5 Lowers- SIRA

LINS: Overview of the LIMS market

£ Thinrstan, Labsystoms

LIMS; A user parspective

Linida Ritfon, Uinie ey

METROS - reusable software reutines for metrology
{5 Margan qnd § R, Mool

Alireifiinns Grougs Lid

Iszues in megsurement sysiem validation

B Wichimain, NP

A best-practice guide and training course on the
dovelopment of virtual instruments
L Ertmet, Adelard

Format standards for measurement data
A Seoft, MEL
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