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President s Message

Welcome to the December Newsletter.

We have recently welcomed sever al new members to the A
ensure that the RCEA has a long term future and hopéhthst new members will get fully involved in the
Associationds activities. Please encourage any of your

us either as a full or associate member.

We have recently launched a FacebookuprClub) named RCEA (Sussex). As many of you will be aware we have
e mailed information to members on how to join. We hope that members will make use of this ability to exchange
information. It is early days and it will be interesting to see how mamybees sign up to the group.

| wish you all and your families a Merry Christmas and a Happy New Year.

Derek Webb

December 2017
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PROGRAMME OF EVENTS December2017i May 2018

12" Dec | Tuesday Talki i Operation Chasti se, No 6]
21st Dec| Thursday | Coffee- at Spotted Cow, Angmering

28" Dec | Thursday |Coffee-wi t h Partners at Swall owd
9" Jan | Tuesday Tal k TifbemeBessemer to today

18" Jan | Thursday | Coffee- at Spotted Cow, Angmering

25" Jan | Thursday |Coffee-wi t h Partners at Swall owbd
13" Feb | Tuesday Talk T ABring Energy to Life T Electricity system operatoro

15" Feb | Thursday | Coffee- at Spotted Cow, Angmering

22%Feb | Thursday | Coffee-wi t h Partners at Swall owb
13" Mar | Tuesday TalkkiAArcoss I ndia by traino

16" Mar | Thursday | Coffee- at Spotted Cow, Angmering

29" Mar | Thursday | Coffee-wi t h Partners at Swall owd
18" Apr | Wednesday| Spring Lunch i Northbrook College

19" Apr | Thursday | Coffee- at Spotted Cow, Angmering

26" Apr | Thursday |Coffee-wi t h Partners at Swall owbd
3% May | Thursday | Visit - Ford Research and Development Centre Dunton, Essex

All Talks and Meetings will commence at 2.30 pm and be held in the Chichester Room, Field Place, Worthing unless
another vaue or time is indicated.

Timings for visits and outings will be as printed in the detailed description of the activity.

Coffee manings commence at 10.20n

We aologis for only being able to publish a short list of our forthcoming events. This idyihe to the difficulties
we now face in booking speakers and visits far ahead. As you knosometimes have cancel/rearrange talks and
visits, often at short notic&Ve suggest that members should increasingly rely opowebsite for up to date dats of
events.

Membership Subscriptions 20%/2018

Our thankgo to all members who have renewed their subscriptibhgse nembersnot renewing should note thieir
memberkip will cease on 1/1/2@L

Websiteof the RCEA

Our websiteywww.rceasussex.org.ukcarries the very latest information on aflour events.

New Members and Speakers for Talks

The RCEA needs newambersand speaker® ensure that we can continue as a thriving organisation. Pleasefthink o
appropriate people you know and encourage therorte along to our talks and hopefutyn the RCEA.

We alsoneed morespeakerso give talks to us on Tuesday afternoons from Septembdatoch We are aware that

many nembers havéhe knowledge from #ir working careers to provide interesting talks. If you are willing to give a

talk please let us knovapeakers from outside organisations are increasingly harder to find and often seek payment for
their services.
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New Members

R T F Clark, B Sc, C Eng, ME

C. Coates, C.Eng, MIFireE, BSc

A.E.Connorton, MSc (Energy), B Sc (Hons), B Sc (Eng), C Eng, FIMechE
D. Kershaw, C Eng, MIMechE, BSc

C. P. Sherwin, MIEE, BSc(Eng)

A. G. Varney, C.Eng, MIET

Latest Member ds Handbook

Would all members please check their entry in the Members Handbook whialshbegn issued to ensuhattheir

entryis correct in every detail i.@address, telephone numbemnail address, etc.

Similarly if members become aware that a fellow member no longer lives at the address that we publish in the handbook,
we would be gateful for the informationAny errors or omissions should be communicatelditee Wooldridge,

Membership Secretaryso that the appropriate corrections can be made to the master copy ready for printing the next
Members Handbook.
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RCEA Insurance

Members neg to be aware that the insurance policy that the Association holds is solely for the protection for the assets
and liabilities for the Association as an entity. The policy does not provide cover for personalripss/to individual
members. Memberattend the Association's events at their own; @éthough under some circumstances there may be
some cover from the insurance arrangements of the venue owner.

Newsletter Entries

If you would like to provide an article for inclusion in a future newsteitt would bevery welcomeas we are always looking
for newmaterial in addition to reports on previous talks and visits/outiigsn feedback from our members we know that the
newsletter is particularly appreciated by those who are no longer able tto @at meetings and visits, so if you are able to
contribute in this way it would be much appreciat&dicles shouldpreferably beMicrosoft Word documeist although we
can usually convert both text and pictures (even photographs) into a suitable farooahpanying fEtures are best supplied
as separatfiles which will be embedded within the text during editing.

Brief Detail T Talks, Outings and other activities January 1 April 2018

Talk.

Tuesday 9" January - Steeli from Bessemer to today
Dr Tim Smith, Consulting Editor, Steel and Aluminium

In 2016, 1.62 billion tonnes of steel were made worldwide of which half was made in China.

Quality of product and efficiency in production has rapidly improved there largely thanks to the adoption of western
syoplied technologies.

Nearly threequarters (74.2%) of steel today is made in the basic oxygen converter (BOC), the remainder mainly in electric
arc furnaces. The BOC is an evolution of the Bessemer process introduced in 1856. In the BOC, pure oxygemis blo

molten blast furnace iron at supersonic speed to reduce the carbon content from 4.3% to near zero. The same principle wa
applied by Bessemer but he did not have tonnage oxygen or supersonic lances so blew air through the base of the vessel
which aused porosity in the steel because of its high nitrogen content. With help and perseverance, this, and other
problems, were overcome.

The talk will follow the development of steelmaking into the 21st century.

Talk.

Tuesday 13" February i Bring Energy to Life i Electricity system operator
Tianyu Luo- National Grid

AsGr eat Britainds e |NatodalrGritctakesyhe espansibditmto planend aperate the electricity
system to comply with the Security and Quality of Supply Standardpfsentation introduces thefibnalGr i d 6 s
rolesintheGr e at  Bleciricityanmarket and @ailglectricity systenoperational actions including energy balancing,
managing uncertainty, demand forecasting, and system constraints. An update @ldgtucity network and relevant
ongoing projects will be discussed followed by the Q&A section at the end.

Talk.

Tuesday13" March 1 Across India by train
Colin Boocock

Colin and his wife spent two weeks travelling by train across northern India fionteSn the Himalayan foothills to
Delhi, Agra and the Darjeeling Himalayan Railway. They finished up with a tram ride through old Kolkata (formerly
Calcutta). Thigalk mixes diverse railway interest and spectacular scenery with insights into the teéiagg
architectural treasures, the people and even visits to organisations that help destitute chikingrid®e at the modern
Indial
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Spring Lunch
Wednesday18" April 2018, Northbrook College, Worthing, 12.00 for 12.30

This occasionisnotongn opportunity for new and existing members
experienceb6 to chefs and waiters studying at the coll e
There will be a bar for prlinch drinks, the cost to be settled individually by members and guests. The ttesthwée

course meal i€15per head including a tip, which in the past has proved to be very goodAphleations should be

made byl® April 2018.

Should the numbers exceed the maximum seating allowed there will be a waiting list, as in peansusoyplease

book early to avoid disappointment. The committee look forward to seeing you there.

Booking form is at the end of this newsletter.

Contact George Woollard 01903 523640,-enail Georgewollard1 @hotmail.co.uk

Visit.
Thursday 3rd May 20187 Ford Research and Development Centre Dunton, Essex.

We have been able to arrange a return visit to Dunton where we will be able to view the equipment and techniques used
to ensure that Ford carstbie future meet specific worldwide regulations, performance and durability targets, marketing
and customer requirements etc. The equipment includes engitye and emission dynamometers (at least one with
atmospheric control), environmental wind tunnelest tracks styling studios, machine shopsany durability rigs for

body and chassis componentstc. Exactly what we will be shown will depend on the confidentiality of the vehicles

being tested but | have requested the areas highlighted above. Cartleraslvei permitted. Only 15 places are

available, so we will have to award places and reserves angaodthe time we receive theply slips. RCEA members

will have priority over guests. Unfortunately travel time will be longer than normal visitsot@pgtely 100 miles via

the M25)and attendeewill be responsible for their own travel arrangements. Members may wish to car share. The tour
starts at 13:15pnT.here are a few eating places within easy reach of Dunton and suggest that we meet at around 12
obclock at one of them (to be selected nearer the ti me]
Contact Ilvan Farrow 07971184207l ivan_farrow@yahoo.com

Repats

Talk
Tuesday19" September 20¥ dNorking on the Construction of Britain' s Motorways 1960

19906
Frank Duggan RCEA

The foundations of British roads were created in the Roman era. For thE508xyears coastal shippingnalsand
railways were used to transport people and goods. Subsequently, the first road built to Mstamndasds in Britain was
the Prestotby- Pass, completed in 1958.

From 1958 to 1990, 2000 miles of Motorways were constructed. This compares to the 2000 miles of roads built by the
Romans, and the 14,590 miles of Railways built during the years 1825858ad

The demolition and reonstruction the new London Bridge (196872) over the Thames was one of the first major
bridges built in the ZBcentury Motorway era.

I n t he 19 6 0-érsctabledlyopers were tlyoughtéo be the solution to trafingestion. These were designed

to solve bottlenecks at cross roads and were erected in Bristol, and on the M40 in West London. Planners expected them
to have a number of neses. Instead they became an indispensable part of the road system andiriepédae for

around 30 years.

Computers programmes were developed in the 19606s. The)
procedures that revolutionised the design of road alignments.
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The construction of Brent Cross Flyover (1966
1968) over the North Circular Road in North
London was also an early structure.

This was built to remove a bottleneck on the
North to South, and East to West, flow of traffic,
into and out of London.

The contract was hit by tragedy as shown
oppositeln 1964 the jib of a mobile crane .
erecting a derrick collapsed onto a moving coa«

7 died and many more were injured.

In the early 1970606
policy to move businesses from City
Centres, ease congestion in tourist area:
and impove infrastructure between cities
in the South East. These plans involved
construction ofhe A30 Exetebypass the
M11 London to Cambridge Motorway an
the A470 Cardiff tdvlerthyr Road shown
opposite

By 1982 most of the M25 had been completet] the final
sections got underway. Completion made the M25 for a
time the longest City tpass in the world. The M25/M40
interchangeshown oppositevas completed in 1985. This
contract employed the first reinforced earth retaining wal
and, by designinthe M25 to pass through one of the arct
of the Chalfont Railway viaduct which had been built
around a century earlier showed how engineers could
collaborate over the centuries.

The Chapeknle- Firth bypassin the Peak District was one of the most difficult road contracts undertaken in the UK.
Cost escalated from £18m at tender, to £45m on completion. The extra cost was due to difficult geological conditions,
and in overcoming engineering problems brdumout from building through extensive fill deposits. These had been laid
down when the area was a centre of lime and quarrying activities.
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The Motorway era experienced a humber of tragic
accidents.

Some were as a result of temporary works failustsers
as a result of design failures. The collapse of the supg.
~ for Loddon Bridge (1972) during construction, and the
deS|gn failure of the Cleddau Bridge(1970) in Milford
Haven shown opposite are two examples.

Both incidents had a profound effect the industry.

Gantries
gl New CCTV cameras
Today we are in a Emergency rofuge areas
—

Mot orways6. Techno Hwg =va purisiens ] o
reduce congestion, improve journey time =

and make a more comfortable driving
experience. The M42 shovapposite isa
good example.

Concrete barriers Low noise surfacing

Under carriageway ducts Technology ducting

New infrastructure rmalso benefited from the advance of technology. The recently opened Queensfersyagaiole
bridge has 2000 sensors embedded into the structure anghtbdaee8Gb of data daily.

Roads are now being successfully used to provide energy from photowidsbuilt into the surface. In France the
energy this provides is being supplied to the national grid. In Alberta, Canada this technique is also being employed.

The Highways Agency in Britain is considering covering motorways with cantilever emnmpieduce pollution, and
building double decker roads as a means of reducing the environmental impact on land and to increase road capacity.

The future use of our roads will be dictated by the rapid developments in techméésgyproduction of vehies and the
building of motorways provided work for thousands, and the wide availability of road transport and motorways provided
undreamed mobility for millions.

Visit

Wednesday 2% September 2017 Ford Dunton Technical Centre

We visited Dunton just few days before the golden anniversary of the official opening byltHs¥dson on12th of
Octobefl967.

Dunt on was then, and stil]l is, one of the UKO6s | argest
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Almost one year after the opening | started work there
but it nearly did not happen. | had driven down to the
interview from Manchester with minimal directions

and drove straight past the site as there was no signpo
The picture opposite shows the main entrance where |
should have gone!

| ended up at the Ford Tat@r plant that had a very
obvious onion shaped wate

I was amazed when | got t

failed the interview (one of them later became Engineel
Directorat Dunton).

Planning of the test centre had taken many years and the new building incorporated thesfahstioor seven separate
Forddivisions and cost £10million.

At that time Ford were engineering the Mk1 Escort, Cortina and Transit, emigsgomsnly a problem in Los Angeles
Andthe whole site had only one punchedrd driven computer. There were no electronic calculators but masses of
drawing boards.

Since then it has been extensively modernised and extended and is now twice the sizingsgphe 4500 staff
(of whom only 280 are chartered engineers). They are keen to get more electricals and are encouraging internal staff
to 6convertd where possible.

« Cumulative investment exceeds $8.8bn wit

$20m annual capital investment oresiivhich

~ as can be seen from the illustration, is now
| quite extensive.

Dunton is thePowertrairandCommercial VehicleCentre of Excellence in Europe and the global lead for small gasoline
and diesel engines. Engines, which are designed and develapedJi, power ove60%of all Ford vehicles and have
gained many prestigious awards.

Over the years the sitebds responsibilities have increa:
& Safety Engineering, Material Planning & Logisti€ajrchasing, Information Technology &HBusiness,

Manufacturing Engineering, Ford Land, Marketing & Sales, Operations Staffs, Corporate Finance, Public Affairs, Ford
Customer Service Division and Human Resources.

After an interesting introductory talk wésited three areas, Rapid Prototyping, The HYGE Crash simulation Facility and
Environmental Testing.

Rapid Prototyping
Rapid prototyping is used in time critical scenarios to quickly produce component8Dsitvinting. 3D printers
produce limited runs of parts: materials used range from plastic to various nk@tiatbe latter, lasers are used to fuse

each thin layer to the one underneath, thus producing a strong metallic com@arahiprinters use mioling sand and
a bonding agent to make moulds for hot metal casting.
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The result of this is that parts can be produced at a fraction of the cost of traditional methods.

Components can be tested, verified and modifications made very quickly, signjfieghtting lead times.

Dunton also has an extensive vehicle workshop and engine prototype build area delivering hundreds of prototypes per
year.We saw many of these prototypes with a very fine pattern on their exterior paintwork: this is a form dfaggmou

to hinder spying observers from being able to preview the exact shapes of new designs.

We saw a O6printedb pl
accurately measured by laser cameras in order
determine what small changes have to be mad:
the input CAD fik in order to allow for stresses
and strains produced within the printed plastic
item.

This shows a side vie
produced entirely on a 3D printer.

The HYGE crash simulation facility

The HYGE Sled has been operatsigce the
early days of Dunton but with major updates
the range of sensors used. It greatly reduces
need to crash test cars during development.
They use an interesting set of dummies
representing various humans from 9 month
old babiesugbyfpllye
are coloured a politically correct colour midw
between white european and dark
afro-caribbean.
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The |l arger dummies all wear O6standar dd s hoWwhywedrashoesAig ba
Because thepossess a degree of friction in their soles which in turn influences some of the impact transducer
measurementsThe larger dummies cost £45k basic or £150k when fitted with sensors (accelerometers, strain gauges,
movement potentiometersY.ypically there are up to 96 sensorsinadummyu mmi es ar e subjected t
a storage time of 1 year, whichever comes first, before being sent awaycéibration.

In a test, dummies are set into a maigkpartial car, which in turn is fixed to adn sled. The sled is butted up against a

VERY powerful ram which has a 10 travel and is powered by air at 3000 psi.

lllustrated opposite is a
Transit body shell mounted
on the sled the ram can be
seen at the bottom left of the
picture.

Wewer e very lucky t o s efiisaaeasadcintothe tam éyfinder, buhigacontraldd evayinl a c e .
order to simulate the manner in which the real life impact energy is partially dissipated by crumple zones in a modern

car. Data from grevious full impact is used to make a special piston, of varying diameter along its [€hgthprofiled

piston is attached to the ram in such a way as to restrict the rate at which air enters the ram cylinder, according to its
position. Henceoveraelngt h of about 140 and a time span of about ¢
corresponding to that which a person in the car would experience. We were told that in our particular demonstration
deceleration had peaked at about 40 G and; &lig had produced a chest compression of 40mm.

We also saw an airbag being inflated with a spectacularibahgver in 40 ms.
It was sacandworrying to note that this testing facility is shortly being closed down, and a new one is being séeup in
Cologne Test Centre.

Environmental testing

The Environmental Test Laboratory was built in 1999 at a cost of over £26.5 million. Covering 3500 sg. metres, the
facility comprises of 4 test O&échambervdhi(l efowvbakd @m0
vehicle preparation workshop. The facility is used to enable engineers to calibrate systems in most environmental
conditions without the cost of shipping vehicles all over the world.

10
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The performance of cooling and heatingteyns
can be evaluated at extremes of climatic
temperature, ranging from40°C to+ 55 °CHere
we see a vehicle after a low temperature soak.

Working in such extremes is not particularly
pleasant!

TERPLTIRITON IR EEEETTBA AT

Although it is highly utilised over two shifts, casionally non Ford jobs can be squeezed in. | am aware that a prototype
Foggy Petronas WSB bike managed to get itself into the wind tunnel to check its cooling capability at 225kph and 40 deg
C ambient. This would have involved shipping the bike andeast to Southern Italy and a very brave rider if this

facility had not been available. The bike disgraced itself after 30 seconds when the engine blew up in a big way leaving
the normally immaculate test chamber very oily!

When in the chamber, thersaun on
Dynamometer rollers, and for the more extreme
conditions involving extended running times,
robots are used to operate the cars.

The chambers can simulate altitudes between
300ft (91m) below & 12,0001t (3657m) above st
level, relative humidity p to 100% and
temperatures betwee#0°C to+ 55 °C.

Having got through kthamber environmental testing, cars and drivers are then despatched to various places in the world
for actual operation in real life extremeBhese may show up further issuas,real life environments, though not always
providing the extremes presented by Dunton test cells, do provide extra hazards such as dust, snow and rain droplets.

New test cells, being built at Ford Cologne, will attempiitoulate thesa d d i t i lovmoa |l dér. éhaaz ar d s

We were shown the +eirculating air tunnel surrounding the wind testcdlh e wal I s of the tunnel
plate in order to withstand the reduced air pressure when simulating 12,000 ft altiémde.refrigeration plats cool the

air, but they are now nearly 20 years old, and the gas they use (R507) is hard to come by as modern plants tend to use a
mixture of CO2 and ammoniapparently Dunton uses 29 tons of R507 at a modern day price of £2m.

11
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There is a useful &%u Tube video of the
environmental test laboratory at
https://youtu.be/SMxVxKm9FLs

Here we see a viewf a vehicle under
test from the test control room.

During this visit we were not able to see neither the engine test cells nor the extensive emission facilities which are
briefly described below, but hopefully this may be possible on a later visit.

Over 70 Powertrain dynamometers deliver the
range of gasoline and diesel testing, covering b
development and durability testing. A number ¢
the rooms offer a range of temperature conditio
and can accommodate the full range of global
fuels.

This engine on test is fully instrumented to obta
the maximum amount of data.

Emission testing is now one of the
most important parts of vehicle v
development requiring an enormo’ |
investment in test facilities in ordel
to show compliance with ever

demanding emission requirements

- ve"mn -

CVS bags for sample of
diluted exhaust
Analyser benches for

bags

Modal (real time) raw
analyser

Chassis dynamometer

(“rolling road") Vehicle cooling fan
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Component testing is another important part of
the facilities needed to prove performance and
durability targets for new cars.

Overall this was a most interesting visit and Ford considered us a most infanch@tjuisitive tour partyWe have been
invited back again to see engine development and some of the dynamometer rigs

Many thanks are due to Mike for providing the minibus (Ford of course) transport for most of us.

Ivan Farrow & Mike Wooldridge

Talk

Tuesday 180c t o b e r Thecdabktdf West SusseixPast, Present and Futuré
Uwe Dornbusch, 10 October 2017

Uwe Dombuschworks for the Environment Agency as a senior specialist in Coastal Flood and Erosion Management.

)
/
/i
He presented a !

number of phots, [
videos and graphs
showing how the
Sussex coast has
undergone

significant change
not only over tens

of millennia but )

also in the more X
closely documentec
period since Romatr
times. The picture
opposite shows the
erosion around the
coast offSelsey it

will be noted that
the shoreline has
receded by betweel 0 S0

3to 6 Km. THE TWE R —

Roman Shoreline
Present Shoreling

Barrier Beach
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The Chichester harbou
/Selsey Bill/lPagham
harbour coastline does
seem to be especially
6activeob.
opposite shows the
outline of present day
coastfacing houses in
Pagham, gperimposed
on an 1874 map of the
area. During this time
the harbour entrance
has moved some
1000m to the SW,
prompting the urban
development shown,
and leaving a lagoon
behind said houses.

: ;_-f 1874 Map with present housing

"0 100 200 400 Wefres
sl - N (I I T A0 O :

Uwe showed a number of photos illustrating
how the sea tals to have its own way,
especially in low lying coastal areas, despite
attempts by man to control things. The pictur
opposite shows the narrow shingle ridge topg
with a small stub wall at Atherington being
overwashed by a large wave at high tide.

(Uwe had to wait for 10 minutes to capture a
wave high enough to overtop the wall.

14
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The picture
opposite
illustrates the
frequent
recycling work
needed to keep
shingle in its
6desirec
typically
determined by
local housing
and road
building
developments.
The erosion
shown here can
take place over
just a few tides.

Uwe | ater attempted to sum things up tokeepshaugeswhgretihayncr e a
are, or preserve t he be hodihgbeachedbcan denmaodthardbenginbeding stiuctuges (@i n g |
concrete pouring) and even these can be eroded and require toe protection and further extension. Another significant
consideration, leading to variations in erosion behaviour, is the nattive béach material itself. Large shingle behaves
differently from sand, whilst the prognosis for a mixture of materials in between is even harder to model.

Uwe discussed the effect of rising sea
levels. The picture opposite shows
predictions of sealel rises over the
period 2000 to 2100, varying from
100mm to 700mm depending upon hc
nations manage to control emissions «
greenhouse gas. There is also a rath
worrying red line showing a possible
2m rise over this period should the
melting of anciet ice significantly
accelerate. A new report on the impa
of future climate change is anticipatec
for 2018 which will include a better
understanding of the contribution that
melting ice from Greenland and
Antarctica will make.

The presentation waslfowed by a livelydebateprompting our speaker to show some more illustrations in response to
detailed questions dsllows.
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