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EDITOR’S COMMENT

IN JANUARY A review by former UK energy 

minister Charles Hendry broadly supported 

the idea of electricity generation using a tidal 

lagoon in Swansea, a scheme we covered in 

Eureka! last February. 

It will cost in the region of £1.3bn and 

generate 320MW, which compares to the 

cost of building Hinkley Point C at £18bn with 

its generation capacity of 3200MW. Or to put 

it another way, 10% of the capacity for 7% of 

the costs. Unless we decide to use overseas 

Ĥ�ñäñæìñê�òó÷ìòñö��úè�úòøïç�äïöò�ñò÷�åè�÷ìèç�

into sky high unit costs for the electricity 

generated. Nor would we have to factor in the 

çèæòððìööìòñìñê�æòö÷ö�¢�ÜèïïäĤ�èïç�ïòòîö�ïìîè�

it will end up costing an astonishing £70bn!

Don’t get me wrong, I am not against 

Hinkley, but if it makes sense from 

èñùìõòñðèñ÷äï��Ĥ�ñäñæìäï�äñç�èñèõêü�öèæøõì÷ü�

perspectives then surely the Swansea 

scheme must be worth committing to. 

As with any renewable energy source, 

the environmental aspect should not be 

dismissed, and the scheme is bound to 

change the ecosystem. But given natures 

inherent adaptability, will it actually cause 

any damage? The 1967 scheme at Rance 

ìñ�ñòõ÷ëèõñ�Ïõäñæè�öäú�öòðè�Ĥ�öë�öóèæìèö�

disappear (sand eels and plaice) while 

ò÷ëèõö�õè÷øõñèç�¤öèä�åäöö�äñç�æø÷÷ïèĤ�öë¥�

– so environmental credentials may vary 

depending on perspective.

This French facility did take 20 years 

to pay back costs, but is now producing 

electricity at less than the cost of nuclear 

power stations. 

The only other tidal power station of any 

size is at Sihwa Lake in South Korea. Only 

coming on stream in 2012, it is too early 

to assess its environmental impact, but it 

was designed in tandem with schemes for 

land reclamation and to reduce agricultural 

pollution. 

The most compelling argument in favour 

òé�÷ëè�Ìäõçìģ� �öæëèðè�ìö�÷ëä÷�ìé�ì÷�úäö�÷ëè�

trailblazer for a series of other tidal energy 

schemes it could provide a useful baseload for 

the National Grid. Admittedly the nature of 

tides means that there are only certain times 

of day when the turbines are productive. 

However, proposed other sites range from 

South Wales to the North West of England, 

äñç�÷ëè�çìģ� èõèñæè�ìñ�÷ìçäï�æüæïèö�ìñ�÷ëèöè�öì÷èö�

ìö�äõòøñç�Ĥ�ùè�ëòøõö��öò�÷äîèñ�äö�ä�úëòïè�÷ëèõè�

could be a consistent and predictable amount 

of electricity being fed to the grid, possibly 

providing up to 10% of requirements.

Beyond the Swansea scheme we have 

reported on a number of other tidal energy 

projects in Eureka! and it feels that this is the 

time when British engineers could take a lead 

in harnessing a global, but broadly untapped,  

resource.  

Tim Fryer, Editor   

tim.fryer@markallengroup.com

GO WITH 
THE FLOW

mailto:tim.fryer@markallengroup.com
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ÛÎÌØÛÍ�%&´ÑØÞÛ�
ÞÊß�ÏÕÒÐÑÝ�

Prototyping 

a Mars rover 

OGLE MODELS & Prototypes has 

åèèñ�äöîèç�åü�Êìõåøö�Íèéèñæè���

Üóäæè�÷ò�æõèä÷è�ä�óõò÷ò÷üóè�Öäõö�

Ûòùèõ��äö�óäõ÷�òé�Îøõòóèđö�óïäñ�

÷ò�öèñç�ä�ÞÔ¡äööèðåïèç�õòåò÷ìæ�

õòùèõ�÷ò�÷ëè�õèç�óïäñè÷�ìñ�" "!��

Ýò�îèèó�÷ëè�úèìêë÷�òé�÷ëè�åòçü�

äñç�öòïäõ�óäñèïö�÷ò�ä�ðìñìðøð��

Øêïè�øöèç�Ĥåõè�éäæèç�äïøðìñìøð�

æòðóòöì÷è�Ìèïïì÷è�óäñèïö�

Ê�Ì×Ì�ðäæëìñè�úäö�øöèç�÷ò�

æõèä÷è�!%ðð�ÖÍÏ�íìêö�äñç�ä�÷äåïè�

õòø÷èõ�úäö�øöèç�÷ò�æø÷�òø÷�÷ëè�

Ìèïïì÷è�óäñèïö�éõòð�÷ëè�íìêö��Øêïèđö�

ðòçèï�ðäîèõö�úòõîèç�÷ò�åòñç�ä�

÷ëõèäçèç�ðè÷äï�ìñöèõ÷�÷ò�èñäåïè�

åòï÷ö�äñç�Ĥûìñêö�÷ò�ðòùè�öèæøõèïü�

Ýëè�æòðóïè÷èç�óäñèïö�

úèõè�÷ëèñ�åòñçèç�òñ÷ò�ÜÕÜ�

óõìñ÷èç�èû÷õøöìòñö�úëìæë��úëèñ�

äööèðåïèç��éòõðèç�ä�÷ëõèè¡

çìðèñöìòñäï�öîèïè÷òñ�úì÷ë�÷ëè�

Ìèïïì÷è�óäñèïö�öóäññìñê�÷ëè�ĥä÷�

öøõéäæèö��

Íäùè�Ëèññìòñ��ðäõîè÷ìñê�

äñç�öäïèö�çìõèæ÷òõ�éòõ�Øêïè��öäìç��

ēàëìïö÷�äñ�äõõäü�òé�Ì×Ì�äñç�ÜÕÜ�

æäóäåìïì÷ìèö�úèõè�øöèç�òñ�÷ëìö�

óõòíèæ÷��ì÷�úäö�ïäõêèïü�æòðóïè÷èç�

úì÷ë�åèñæë�ðòçèï�ðäîìñê�öîìïïö�÷ò�

èñöøõè�èäæë�óõèæìöè�æòðóòñèñ÷�

éøñæ÷ìòñèç�éøïïü�äñç�Ĥ÷÷èç�úì÷ëìñ�

÷ëè�öóèæìĤæ�çèöìêñ�äñç�úèìêë÷�

õèö÷õìæ÷ìòñö�Ĕ�

VANILLA AIRCRAFT’S VA001 øñðäññèç�äìõæõäé÷�öüö÷èð�ëäö�

æòðóïè÷èç�ä�ñòñ¡ö÷òó��øñõèéøèïïèç�%&¡ëòøõ�ĥìêë÷��

Ýëè�ĥìêë÷��óïäññèç�äö�ä�!" ¡ëòøõ�ðìööìòñ��úäö�èñçèç�èäõïü�çøè�÷ò�

éòõèæäö÷èç�öèùèõè�ìæìñê�äñç�õäñêè�õèö÷õìæ÷ìòñö��Ñòúèùèõ��÷ëè�äìõóïäñè�

ïäñçèç�úì÷ë�èñòøêë�éøèï�òñ�åòäõç�éòõ�äñ�äççì÷ìòñäï�) �ëòøõö�òé�ĥüìñê�

Ýäîìñê�òģ�äñç�ïäñçìñê�ä÷�Õäö�Ìõøæèö�Òñ÷èõñä÷ìòñäï�Êìõóòõ÷�ìñ�×èú�

Öèûìæò��÷ëè�äìõóïäñè�æäõõìèç�ä�)îê�óäüïòäç��ĥüìñê�ä÷�&�%  �÷ò�'�%  �éèè÷�

äåòùè�ðèäñ�öèä�ïèùèï��

Ìò¡éòøñçèõ�äñç�æëìèé�èñêìñèèõ�×èìï�Ëòèõ÷ïèìñ�öäìç��ēÝëè�ßÊ  !�ëäö�

÷õäñöéòõðä÷ìòñäï�óò÷èñ÷ìäï��óõòùìçìñê�ä�öæäïäåïè�äèõìäï�öüö÷èð�öòïø÷ìòñ�

úì÷ëòø÷�ìñæõèäöìñê�óèõöòññèï�òõ�òóèõä÷ìñê�æòö÷ö�Ĕ

ßäñìïïä�Êìõæõäé÷�ìö�óïäññìñê�ä�õòïè�éòõ�÷ëè�ßÊ  !�ìñ�æòððèõæìäï�

äóóïìæä÷ìòñö��èöóèæìäïïü�ìñ�äêõìæøï÷øõè�úëèõè�ì÷�úòøïç�óõòùìçè�ä�æòö÷¡

èģèæ÷ìùè�òó÷ìòñ�éòõ�úìçèöóõèäç�äñç�õèêøïäõ�ïòú¡ïèùèï�öøõùèüìñê��
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Êï÷õä�
æòðóïè÷èö�

äæôøìöì÷ìòñ� 

òé�Ü÷õòðäê
Altra Industrial 

Motion, a global 

manufacturer 

and marketer of 

electromechanical 

power transmission 

and motion control 

products, has 

announced that 

it has closed on 

the acquisition 

of the Stromag 

business from GKN. 

Stromag generated 

approximately 

€131million in 

revenue in 2015, and 

the acquisition is 

anticipated to add

to Altra’s earnings  

in 2017.  

The acquisition cost 

was approximately 

€198m which included 

€14m of debt. 

“Stromag 

provides Altra with 

complementary 

products, increased 

presence in key 

geographic regions and 

penetration into new 

growth end markets,” 

said Carl Christenson, 

chairman and CEO of 

Altra. “It has a strong 

reputation, and its 

highly engineered 

clutches, brakes, 

torsional couplings and 

limit switches serve 

as excellent product 

extensions for Altra.”

Stromag serves 

the agricultural 

equipment, 

construction, crane 

and  hoist, marine, 

metal processing, 

renewable energy 

and general industrial 

markets.
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EVENTS
"!�´�"#�ÏÎËÛÞÊÛâ�" !'��

Êççì÷ìùè�Öäñøéäæ÷øõìñê�éòõ�

Íèéèñæè���Üóäæè�" !'

London

"(�ÏÎËÛÞÊÛâ�" !'

×ä÷ìòñäï�Òñö÷õøðèñ÷ö�

Ñäñçö�Øñ�Ýäö÷èõ

Measurement House, 
Newbury

3D PRINTED ACOUSTIC  
TRACTOR BEAM 

Ê�àØÛÔÒ×Ð�ÝÛÊÌÝØÛ�beam has 

been produced using 3D printed parts 

äñç�òģ�÷ëè�öëèïé�æòðóòñèñ÷ö��Ýëè�

çèùìæè�ìö�äåïè�÷ò�÷õäó�äñç�óøïï�òåíèæ÷ö�

øöìñê�öòøñç�úäùèö�èðì÷÷èç�éõòð�ä�

öìñêïè�çìõèæ÷ìòñ��

Üòñìæ�ïèùì÷ä÷ìòñ�øöèö�öòøñç�úäùèö�

÷ò�óøöë�äõòøñç�ðäæõòöæòóìæ�òåíèæ÷ö�

or create patterns in resting sand 

äñç�ĥòúìñê�úä÷èõ��Ëäöèç�òñ�öìðìïäõ�

éøñçäðèñ÷äï�óëüöìæö�øöèç�÷ò�æõèä÷è�

òó÷ìæäï�÷õäóö�éòõ�çèæäçèö��÷ëèöè�

tractor beams are true to their name 

ìñ�÷ëä÷�÷ëèü�æäñ�÷õäó�öðäïï�åèäçö�äñç�

èùèñ�ìñöèæ÷ö�

“The most important thing is 

÷ëä÷�ì÷�æäñ�ä÷÷õäæ÷�ä�óäõ÷ìæïè�÷òúäõçö�

÷ëè�öòøõæè�Ĕ�öäìç�Êöìèõ�Öäõýò��ä�

õèöèäõæëèõ�ä÷�÷ëè�Þñìùèõöì÷ü�òé�Ëõìö÷òï��

ēÒ÷đö�ùèõü�èäöü�÷ò�óøöë�óäõ÷ìæïèö��åø÷�

úëä÷đö�ëäõç�ìö�÷ò�óøïï�÷ëèð�÷òúäõçö�

üòø��Ò÷�æäñ�ïèùì÷ä÷è�öðäïï�óïäö÷ìæö��

ì÷�æäñ�äïöò�ïèùì÷ä÷è�ä�ĥü�äñç�öðäïï�

åìòïòêìæäï�öäðóïèö�Ĕ

Ýëè�öìðóïìæì÷ü�¤äñç�äģòõçäåìïì÷ü¥�òé�

÷ëè�óäööìùè��ö÷ä÷ìæ¡ðä÷÷èõ�äóóõòäæë�

æòðèö�éõòð�÷ëè�öóèæìäï�äõæëì÷èæ÷øõè�

òñïü�ùìäåïè�øöìñê�#Í�óõìñ÷ìñê�

÷èæëñìôøèö��Ò÷�ìö�çèöìêñèç�÷ò�öëäóè�

öòøñç�úäùèö�ö÷õøæ÷øõäïïü�ìñö÷èäç�òé�

èïèæ÷õòñìæäïïü��ðèäñìñê�äö�÷ëè�öòøñç�

óäööèö�÷ëõòøêë�æäõèéøïïü�çèöìêñèç�

èïèðèñ÷ö��÷ëè�úäùèö�äõè�öëäóèç�

åü�÷ëè�ìñ÷èõñäï�ö÷õøæ÷øõè�òé�÷ëè�#Í�

óõìñ÷èç�ðä÷èõìäï�

ēàè�æäñ�ðòçøïä÷è�ä�öìðóïè�úäùè�

øöìñê�úëä÷đö�æäïïèç�ä�ðè÷äðä÷èõìäï��

úëìæë�ìö�åäöìæäïïü�ä�óìèæè�òé�ðä÷÷èõ�

úì÷ë�ïò÷ö�òé�÷øåèö�òé�çìģèõèñ÷�

ïèñê÷ëö�Ĕ�Öäõýò�èûóïäìñèç��ēÝëè�

sound passes through these tubes 

äñç�úëèñ�ì÷�èûì÷ö�÷ëè�ðè÷äðä÷èõìäï��

it has the correct phases to create a 

÷õäæ÷òõ�åèäð�Ĕ

Ýëèõè�äõè�÷ëõèè�çèöìêñö�òé�÷ëè�

çèùìæè��èäæë�úì÷ë�÷õäóóìñê�óõòĤïèö�

öøì÷äåïè�éòõ�çìģèõèñ÷�òåíèæ÷�öìýèö�

õèïä÷ìùè�÷ò�÷ëè�úäùèïèñê÷ë�òé�÷ëè�

öòøñç�øöèç��Íèöìêñö�äñç�óïäñö�òé�

ëòú�÷ò�åøìïç�÷ëè�÷õäæ÷òõ�åèäð�äõè�

äùäìïäåïè�òñïìñè��äïïòúìñê�äñüòñè�

with access to a 3D printer to make 

òñè�éòõ�äõòøñç�|% �
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ÙÛØÍÞÌÝÜ
Here is a selection of the latest products 

featured on the Eureka! website.  

Just enter the reference number in  

the search box for the full story.

149465  

IP67 DeviceNet I/O Module 

with full M8 connectivity

!$)$'(� 

Plug & play compact 

ëäñçïìñê�öüö÷èð�öìðóïìĤèö�

commissioning and 

reduces time to market

!$)% ) 

AKM2G servo motor range 

capable of 30% more 

performance

149815  

5-axis articulated arms 

available pre-assembled

!$)('!� 

Insulated bearings for 

inverter motors

!$))#$� 

Rotation speed monitor in 

6mm enclosure design now 

with restart inhibit

!$))$#� 

Longwave infrared high-

speed camera for R&D and 

science

!$)$'#� 

Stainless steel pressure 

sensors with digital i2C 

interface enable faster 

machine commissioning 

times and reduced 

downtime

Ìòñùèõ÷ìñê�úäö÷è�ëèä÷�ìñ÷ò�èñèõêü
ØÑÒØ�ÜÝÊÝÎ�Þ×ÒßÎÛÜÒÝâ�

èñêìñèèõö�ëäùè�øöèç�

ðäêñè÷ìöð�÷ò�äðóïìéü�

ùòï÷äêè�òø÷óø÷�! �÷ìðèö�òõ�

ðòõè�òñ�ä�æòðóòöì÷è�òé�ñìæîèï�

äñç�óïä÷ìñøð�÷ëä÷�æïòöèïü�

õèöèðåïèö�æòðóòñèñ÷ö�éòõ�

éø÷øõè�èïèæ÷õòñìæ�çèùìæèö���

Ê�êõòúìñê�äõèä�òé�

õèöèäõæë�æäïïèç�öòïìç¡ö÷ä÷è�

÷ëèõðòèïèæ÷õìæö�

äìðö�÷ò�æäó÷øõè�

úäö÷è�ëèä÷�

óõòçøæèç�åü�

èïèæ÷õìæäï�äñç�

ðèæëäñìæäï�

çèùìæèö�

ìñöìçè�

öóèæìäïïü�

çèöìêñèç�

ðä÷èõìäïö�÷ò�êèñèõä÷è�óòúèõ�

äñç�ìñæõèäöè�òùèõäïï�èñèõêü�

èĦæìèñæü��

Òñö÷èäç�òé�äóóïüìñê�ä�÷ëìñ�

Ĥïð�òé�óïä÷ìñøð�òñ�÷òó�òé�ä�

ðäêñè÷ìæ�ðä÷èõìäï�äö�÷ëèü�

ðìêë÷�ëäùè�çòñè�åèéòõè��

÷ëè�õèöèäõæëèõö�çìö÷õìåø÷èç�

óïä÷ìñøð�ñäñòóäõ÷ìæïèö�

õäñçòðïü�÷ëõòøêëòø÷�ä�

ðäêñè÷ìæ�ðä÷èõìäï�¡�ìñ�

÷ëìö�æäöè��ñìæîèï��

Ýëè�õèöøï÷ìñê�

æòðóòöì÷è�

óõòçøæèç�

èñëäñæèç�

ùòï÷äêè�

òø÷óø÷�

çøè�÷ò�÷ëè�

öóìñ�Üèèåèæî�

èģèæ÷��Ýëìö�ðèäñö�÷ëä÷�éòõ�

ä�êìùèñ�äðòøñ÷�òé�ëèä÷��÷ëè�

æòðóòöì÷è�ðä÷èõìäï�êèñèõä÷èç�

ðòõè�èïèæ÷õìæäï�óòúèõ�÷ëäñ�

èì÷ëèõ�ðä÷èõìäï�æòøïç�òñ�ì÷ö�

òúñ��Üìñæè�÷ëè�èñ÷ìõè�óìèæè�

òé�æòðóòöì÷è�ìö�èïèæ÷õìæäïïü�

æòñçøæ÷ìñê��ò÷ëèõ�èïèæ÷õìæäï�

æòðóòñèñ÷ö�æäñ�çõäú�÷ëè�

ùòï÷äêè�éõòð�ì÷�úì÷ë�ìñæõèäöèç�

èĦæìèñæü�æòðóäõèç�÷ò�ä�Ĥïð��

àëìïè�÷ëè�æòðóòöì÷è�ìö�ñò÷�

üè÷�óäõ÷�òé�ä�õèäï¡úòõïç�çèùìæè��

÷ëè�õèöèäõæëèõö�èûóèæ÷�

÷ëèìõ�óõòòé¡òé¡óõìñæìóïè�úìïï�

ìñöóìõè�éøõ÷ëèõ�õèöèäõæë�÷ëä÷�

ðäü�ïèäç�÷ò�äóóïìæä÷ìòñö�

éòõ�æòððòñ�úäö÷è�ëèä÷�

êèñèõä÷òõö��ìñæïøçìñê�æäõ�äñç�

íè÷�èñêìñèö�
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Ê×�!(´ÖØ×ÝÑ�Û�Í�project 

has begun to produce 

äģòõçäåïè�ïìêë÷úèìêë÷�

æäõåòñ�Ĥåõè�æòðóòñèñ÷ö�

éòõ�÷ëè�äø÷òðò÷ìùè�

ìñçøö÷õü��Ëäæîèç�åü�

Òññòùä÷è�ÞÔ��Üøõéäæè�

Ðèñèõä÷ìòñ�úìïï�òùèõðòøïç�

ïòñê¡Ĥåõè�õèìñéòõæèç�æäõåòñ�

æòðóòöì÷èö�úì÷ë�ä�öëòõ÷¡

Ĥåõè�÷ëèõðòóïäö÷ìæ�÷ò�óõòçøæè�

ä�õäñêè�òé�èûäðóïè�æòøóòñö��

öøå¡èïèðèñ÷�æòðóòñèñ÷ö�äñç�

çèðòñö÷õä÷òõ�óäõ÷ö��

Ýëè�äçùäñæèç�ðäñøéäæ÷øõìñê�

÷èæëñìôøèö�õèïü�òñ�ì÷ö�øñìôøè�

Ù÷ÏÜ�óõòæèöö��úëìæë�øöèö�äæ÷ìùè�

÷ëèõðäï�ðäñäêèðèñ÷�÷èæëñòïòêìèö�

ìñæòõóòõä÷èç�ìñ�ðòøïç�éäæèö�÷ò�

äçíøö÷�ëèä÷ìñê�äñç�æòòïìñê�ïèùèïö�éòõ�

èäæë�ðòøïç�äõèä�äñç�óõòæèöö�ö÷äêè�

ìñ�õèäï¡÷ìðè�

Ò÷�ðäîèö�øó�óäõ÷�òé�ä�|"ðìïïìòñ�

Ýëèõðòóïäö÷ìæ�Øùèõðòøïçìñê�éòõ�

Ü÷õøæ÷øõäï�Ìòðóòöì÷è�Êø÷òðò÷ìùè�

Êóóïìæä÷ìòñö�¤ÝØÜÌÊÊ¥�óõòíèæ÷��Ò÷�ìö�

íòìñèç�åü�ä�æòñöòõ÷ìøð�òé�Ĥõðö�ïèç�

åü�ÜÐÕ�Ìäõåòñ�Ïìåèõö�äñç�ìñæïøçèö�

Óäêøäõ�Õäñç�Ûòùèõ�

ēÝëè�åèñèĤ÷ö�òé�ïìêë÷úèìêë÷�

æäõåòñ�Ĥåõè�ðä÷èõìäïö�ëäùè�åèèñ�

óõòùèñ�åø÷�äõè�òé÷èñ�øñèæòñòðìæ�

òø÷öìçè�ñìæëè�øöèõ�æäöèö�Ĕ�öäìç�Ëèñ�

Ñäïéòõç��æëìèé�èûèæø÷ìùè�òé�Üøõéäæè�

Ðèñèõä÷ìòñ��ēÜøõéäæè�Ðèñèõä÷ìòñđö�

Ù÷ÏÜ�÷èæëñòïòêü�úìïï�èû÷èñç�

÷ëè�æäóäåìïì÷ü�òé�÷ëèõðòóïäö÷ìæ�

òùèõðòøïçìñê��÷ò�çèïìùèõ�÷ëè�

éøñæ÷ìòñäï�åèñèĤ÷ö�òé�æäõåòñ�

æòðóòöì÷èö�÷ò�ä�ñèú�æïäöö�òé�æòö÷�

öèñöì÷ìùè�äø÷òðò÷ìùè�æòðóòñèñ÷ö�Ĕ

ÜØÕÞÝÒØ×�ÝØ�ÕÊÜÝ�ÖØ×ÝÑđÜ

Ìòģèè�Ýìðè�
Ìëäïïèñêè 
ÜÙØ×ÜØÛÎÍ�Ëâ�ÖÒÌÛØ´ÎÙÜÒÕØ×

The solution to last month’s challenge to come up with a 

óòõ÷äåïè�åø÷�èģèæ÷ìùè�úäü�òé�äïïòúìñê�çõøððèõö�÷ò�óõäæ÷ìæè�

äñüúëèõè�æòðèö�éõòð�Ôìæîö÷äõ÷èõ�ö÷äõ÷¡øó�Ïõèèçõøð��

Ýëè�æòðóäñü�öäü�÷ëèü�ëäùè�óõòçøæèç�ä�çõøð�îì÷�÷ëä÷�Ĥ÷ö�

ìñ�üòøõ�óòæîè÷�äñç�äïï�üòø�ñèèç�ìö�ä�öðäõ÷�óëòñè��ä�óäìõ�òé�

ëèäçóëòñèö��ä�óäìõ�òé�ö÷ìæîö�äñç�÷ëè�Ïõèèçõøð�ä÷÷äæëðèñ÷ö�

Ïõèèçõøð�ìö�çèöæõìåèç�äö�ä�ùìõ÷øäï�çõøð�îì÷�÷ëä÷�øöèö�öèñöòõö�

÷ëä÷�Ĥ÷�òùèõ�÷ëè�çõøðö÷ìæîö��äñç�÷úò�ò÷ëèõö�÷ëä÷�öïìó�òùèõ�

üòøõ�éèè÷��Ýëèöè�óäìõ�úì÷ë�ä�óëòñè�òõ�÷äåïè÷�÷ëä÷�óõòùìçè�

øï÷õä¡ïòú�ïä÷èñæü�çõøððìñê�äøçìò��äñç�÷ëè�øöèõ�äìõ�çõøðö�

øñ÷ìï�÷ëèìõ�ëèäõ÷�ìö�æòñ÷èñ÷����

Òñöìçè�÷ëè�èñæïòöøõè�

there’s a PCB with a 

êüõòöæòóè�÷ëä÷�çè÷èæ÷ö�

ðòùèðèñ÷ö�äñç�ìñ÷èõóõè÷ö�

÷ëèð�äö�ëì÷ö�òñ�ä�çõøð��

Together with the 

çè÷èæ÷èç�éòõæè�äñç�ä�éèú�

other magic parameters 

ì÷�ìö�÷ëèñ�÷õäñöïä÷èç�ìñ÷ò�

ÖÒÍÒ��Ýëè�ÖÒÍÒ�öìêñäï�

ìö�öèñ÷�ùìä�Ëïøè÷òò÷ë�÷ò�

÷ëè�æòññèæ÷èç�äóó�¤è�ê��

Ðäõäêèåäñç�òñ�äñ�ìÙëòñè¥�

úëìæë�÷ëèñ�óïäüö�÷ëè�äæ÷øäï�

öòøñç�ùìä�ëèäçóëòñèö��

úúú�éõèèçõøð�õòæîö

TECH ËÛÒÎÏ

ÏÛÊÞ×ÑØÏÎÛ�

ÛÎÜÎÊÛÌÑÎÛÜ�ÑÊßÎ 

çèùèïòóèç�ä�óõòæèöö�èñäåïìñê�

÷ëè�óõòçøæ÷ìòñ�òé�ä�"ðð�

ĥä÷�æäðèõä�úëìæë�éèä÷øõèö�

!#%�éäæè÷ö�÷ëä÷�÷ëèü�ëäùè�

æäïïèç�éäæè÷ßÒÜÒØ×��éòõ�øöè�

ìñ�ìñçøö÷õìäï�äñç�æòñöøðèõ�

äóóïìæä÷ìòñö���

Õìîè�ìñöèæ÷�èüèö��÷ëè�

Ïõäøñëòéèõ�÷èæëñòïòêü�ìö�

æòðóòöèç�òé�ðäñü�öðäïï��

øñìéòõð�ïèñöèö�óòöì÷ìòñèç�

æïòöè�÷òêè÷ëèõ��Îäæë�éäæè÷�

õèæèìùèö�òñïü�ä�öðäïï�öèæ÷ìòñ�

òé�ì÷ö�öøõõòøñçìñêö��Êñ�

ìñöèæ÷đö�åõäìñ�äêêõèêä÷èö�÷ëè�

ðäñü�ìñçìùìçøäï�ìðäêèö�òé�

÷ëè�éäæè÷ö�÷ò�ä�úëòïè�óìæ÷øõè��

Òñ�÷ëè�éäæè÷ßÒÜÒØ×�æäðèõä��

ðìæõò¡ïèñöèö�äñç�äóèõ÷øõè�

äõõäüö�÷äîè�òùèõ�÷ëèöè�

éøñæ÷ìòñö�

ēàì÷ë�ä�æäðèõä�÷ëìæîñèöö�

òé�òñïü�"ðð��÷ëìö�÷èæëñòïòêü��

÷äîèñ�éõòð�ñä÷øõèđö�ðòçèï��

úìïï�èñäåïè�øö�÷ò�äæëìèùè�

ä�õèöòïø÷ìòñ�òé�øó�÷ò�$�

ðèêäóìûèïö�Ĕ�èûóïäìñèç�

Êñçõèäö�Ëõ�æîñèõ��óõòíèæ÷�

ðäñäêèõ�ä÷�÷ëè�Ïõäøñëòéèõ�

Òñö÷ì÷ø÷è�éòõ�Êóóïìèç�Øó÷ìæö�

äñç�Ùõèæìöìòñ�Îñêìñèèõìñê�

ÒØÏ��ēÝëìö�ìö�æïèäõïü�ä�ëìêëèõ�

õèöòïø÷ìòñ�æòðóäõèç�÷ò�

æäðèõäö�ìñ�ìñçøö÷õìäï�

äóóïìæä÷ìòñö��éòõ�èûäðóïè�

ìñ�õòåò÷�÷èæëñòïòêü�òõ�

äø÷òðòåìïè�óõòçøæ÷ìòñ�Ĕ�

Ýëè�æäðèõäö�æòøïç�äïöò�

åè�øöèç�ìñ�æäõö�÷ò�ëèïó�úì÷ë�

óäõîìñê�òõ�ìñ�ìñçøö÷õìäï�

õòåò÷ö�÷ò�óõèùèñ÷�æòïïìöìòñö�

åè÷úèèñ�ëøðäñ�òóèõä÷òõö�

äñç�ðäæëìñèö��Ïøõ÷ëèõðòõè��

÷ëè�õèöèäõæëèõö�æïäìð�÷ëä÷�

÷ëè�ðìæõò¡ïèñöèö�æäñ�åè�

èæòñòðìæäïïü�ðäñøéäæ÷øõèç�

ìñ�ïäõêè�ôøäñ÷ì÷ìèö�øöìñê�

óõòæèööèö�öìðìïäõ�÷ò�÷ëòöè�

äóóïìèç�ìñ�÷ëè�öèðìæòñçøæ÷òõ�

ìñçøö÷õü�

Òñçøö÷õìäï�ìñöèæ÷�èüèö�

Picture credit: Christine Twigg
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740 AUTOMOTIVE  
JOBS RESCUED 
METALS TRADING FIRM, Liberty 

House, has acquired metal stamping 

and robotic assembly specialists 

CovPress, securing 740 skilled jobs 

ä÷�÷ëè�Ĥõðđö�óïäñ÷�ìñ�Ìòùèñ÷õü��

Sanjeev Gupta, executive 

chairman of the Liberty House 

Group, said: “There exists a huge 

òóóòõ÷øñì÷ü�éòõ�Ëõì÷äìñđö�ìñçøö÷õìäï�

supply chain to achieve dynamic 

growth through becoming more 

ìññòùä÷ìùè�äñç�æòðóè÷ì÷ìùè�Ĕ

Liberty already has 17 

engineering businesses employing 

over 1,000 people across the 

àèö÷�Öìçïäñçö��Ò÷�õèêäõçö�÷ëè�

CovPress acquisition as a strong 

ö÷õä÷èêìæ�Ĥ÷�úì÷ë�ì÷ö�èö÷äåïìöëèç�äñç�

rapidly-expanding presence in the 

äø÷òðò÷ìùè�öøóóïü�æëäìñ�

Liberty said over 50% of parts 

used to assemble over one million 

æäõö�ìñ�÷ëè�ÞÔ�ìö�ìðóòõ÷èç��Ýëè�

Ðõòøóđö�ö÷õä÷èêü�ìö�÷ò�æõèä÷è�ä� 

fully-integrated UK industrial supply 

chain, from raw metal production 

through to highly-engineered 

óõòçøæ÷ö�

NEWS   |   EUREKA!

Morgan Advanced Materials 

has completed independent 

testing of its Silverback 4020 

Elite bomb disposal suit. 

The tests were conducted at 

äñ�ìñçèóèñçèñ÷ïü�æèõ÷ìĤèç�

Ordnance Test Solutions 

facility at Faldingworth. 

The suit uses a range of 

advanced polymers to enable 

the necessary blast protection, 

while allowing a wide range 

of mobility. The skin of the 

suit is made from Nomex, a 

ĥäðè¡õèöìö÷äñ÷�ðè÷ä¡äõäðìç�

material commonly used by 

bomb disposal experts and 

ĤõèĤêë÷èõö�çøè�÷ò�ì÷ö�åïäö÷�

äñç�Ĥõè�óõò÷èæ÷ìòñ�óõòóèõ÷ìèö��

äñç�ïìêë÷úèìêë÷�ĥèûìåïè�

construction.

The tests show the 

suit performed well 

against four life 

impacting aspects 

òé�ä�åïäö÷��ĥäðè�

immersion, 

high velocity 

fragment 

impact, blast 

pressure 

waves and 

‘tertiary’ 

èģèæ÷ö��

Critical to 

survivability is 

reducing the 

impact of blast 

pressure waves, 

which alongside 

ĥäðèö�äñç�

fragments, have 

a devastating impact on 

internal organs.

Ýëè�Ĥõö÷�åïäö÷�÷èö÷�

demonstrates the suit’s 

survivability when 

kneeling against 

0.567kg of C4 

explosive at 0.6m. 

The suit provided a 

pressure reduction 

between 96.9% 

and 99.7%, 

achieving 

more than a 99% 

probability of survival.

Three further blast 

tests assess the suit’s 

survivability when facing 

a 1kg C4 threat at 1m, 

a 2kg C4 threat at 2m, 

and a 10kg C4 threat at 

3m. All three tests returned 

a survivability probability 

greater than 99%, with a 

pressure reduction between 

98.1% and 98.5% for 1kg and 

10kg blasts.

Chris Davies, technology 

director at Morgan Advanced 

Materials’ Composites 

and Defence Business, 

commented: “We are delighted 

with the survivability 

performance. The suit’s high 

performance levels have been 

achieved through years of 

blast materials research and 

development, combined with 

leading garment engineering 

to create a truly world class 

ëìêëïü�ĥèûìåïè�åòðå�çìöóòöäï�

suit.”

Bomb suit improvements  

Survey reveals positives 

and negatives of 

autonomous technology 

A SURVEY, CONDUCTED by 

Nissan, canvassed the views of more 

than 6,000 people across Europe 

to create a report of Consumer 

Attitudes to Autonomous Drive 

Ýèæëñòïòêìèö��Ò÷�éòøñç�÷ëä÷�ðòõè�

than 60% of respondents thought 

improved mobility would outweigh 

the possibility of a malfunction, 

of which nearly half (49%) were 

æòñæèõñèç�äåòø÷��

Indeed, half (51%) thought a 

reduction in accidents caused by 

human error would be a positive 

outcome of the new technology, 

followed by lower stress levels  

¤$%]¥�éòõ�çõìùèõö�

While one in three British 

residents (33%) claimed to be 

Đèûæì÷èçđ�äåòø÷�÷ëè�óòööìåìïì÷ü�òé�

more self-driving cars there were 

concerns about an overreliance on 

technology, with 55% saying they 

úòøïç�åè�Đøñæòðéòõ÷äåïèđ�åèìñê�

çõìùèñ�åü�÷ëè�÷èæëñòïòêü�

It also found people thought 

autonomous technologies will 

åõìñê�÷ëè�ðòö÷�åèñèĤ÷�÷ò�÷ëè�

personal mobility of the disabled 

(56%), the visually impaired (42%) 

äñç�÷ëè�èïçèõïü�¤# ]¥�

“These results are pleasantly 

optimistic, particularly with 

õèêäõçö�÷ò�ìçèñ÷ìéüìñê�÷ëè�åèñèĤ÷ö�

to users who will rely on the 

technology more, such as the 

èïçèõïü�òõ�÷ëè�ìðóäìõèç�Ĕ�Êïèû�

Smith, managing director of Nissan 

ÐË��æòððèñ÷èç��ēÖäöö¡ðäõîè÷�

autonomous technologies are 

ìñ�÷ëèìõ�ìñéäñæü��öò�úèđç�èûóèæ÷�

some hesitancies about such a 

revolutionary change to how we 

drive our cars – or indeed how our 

æäõö�çõìùè�øö�Ĕ

Picture credit: Brian Snelson
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CNC MACHINING 
Ê×Í�#Í�ÙÛÒ×ÝÒ×Ð�μ�
FRIENDS OR FOES?

C
NC machining and 
3D printing are two 
technologies making 
a big impact in many 

industries. But do they compete with 
or complement each other? 
Damian Hennessey, Director 
of Proto Labs, examines 
the evidence.

In simple terms, 
CNC machining 
is 3D printing in 
reverse. While 3D 
printing creates 
objects by building 
up layers in three 
dimensions, CNC 
machining cuts into 
them. It’s like the 
difference between 
making a sculpture out of 
clay (an additive process) 
and carving it from marble (a 
subtractive process).

Clearly, some items are best 
produced by just one of these 
processes. But there are many 
instances where they work well 
together. A good example of this 
is where a 3D-printed object is 
‘fi nished’ by CNC machining, 
perhaps to refi ne the surface, or add 
holes, grooves or threads.

PLAYING TO DIFFERENT 

STRENGTHS

3D printing is particularly good for 
highly specialised designs. The way 
it starts from nothing and adds layers 
means it can create an almost infi nite 
variety of outputs, limited only by the 
printer’s capability. Also, it’s a fl exible 
process, so you can switch quickly 
between jobs. And the cost per unit 
of a given item is always the same, 
regardless of quantity. So 3D printing 
is ideal for producing personalised, 
even unique, objects. No wonder 
it’s becoming increasingly useful in 
many medical and dental applications, 

where you can use it to customise 
items to fi t individual patients.

But this great strength can also 
be a weakness: 3D printing can be 
uneconomical for some large-scale 

manufacturing. There’s also a 
limit on output size. While 

the process is perfect for 
small, intricate items, 

it currently works to 
a maximum size 
close to that of a 
washing machine 
(produced using 
stereolithograpy in 
certain materials).

This is where 
CNC machining 

sometimes has the 
upper hand. It can 

produce considerable 
quantities of precision-

crafted products effi ciently, 
in a variety of materials. Parts for 

commercial and industrial equipment 
and machinery are particularly 
popular applications, especially 
those made from high-density 
metals. It can also be used for smaller 
batches of products, but usually at a 
higher unit cost.

JOINING FORCES TO MEET 

DESIGN CHALLENGES

So the choice between 3D printing 
and CNC machining can often come 
down to the size of the production 
run and size of the outputs. But when 
these factors are neither too large nor 
too small to eliminate either process, 
the technologies can be combined to 
great effect.

As manufacturers have to meet 
increasing demands from customers, 
so technology has to develop to keep 
pace. This is where combining 3D 
printing with CNC machining can 
bring major benefi ts.

In particular, the two technologies 
together can help meet the tough 

design 
challenges today’s 
manufacturers are facing – especially 
the demand for lighter weight 
components and products, and for 
items with increasingly complex 
geometries. Here’s where 3D printing, 
combined with CNC machining, 
can achieve more than any other 
process. The fl exibility of 3D printing 
is enhanced by the precision of CNC 
machining to produce ever more 
intricate objects.

And because CNC machining 
can work as a fi ne-tuning add-on 
to 3D printing, it doesn’t have to 
be confi ned to larger production 
runs. At Proto Labs, we have the 
equipment for both 3D printing and 
CNC machining, so we often combine 
technologies to produce prototypes 
and models, or for medium-run 
outputs required for performance 
testing. This dual approach is also 
ideally suited to making replacement 
parts for obsolete products.

The trick is to recognise the 
distinctive value of each technology, 
and apply them to design and 
production processes in the most 
appropriate way. Through the 
cycle of prototyping, testing and 
manufacturing, 3D printing and CNC 
machining can be used individually 
at different points or in combination. 
Working with a supplier that has both 
technologies under one roof means 
you can move more nimbly between 
them. The result? You make the most of 
both processes to meet the demands 
of today’s fast-changing markets.

If you have any questions 
regarding materials, 
manufacturing processes or 
design, please contact a Proto 
Labs’ customer service engineer at 
customerservice@protolabs.co.uk 
or +44 (0)1952 683047 or visit 
protolabs.co.uk

SPONSORED EDITORIAL

RAPID 
MANUFACTURING

1 to 10,000 
parts in 15 days 

or less

mailto:customerservice@protolabs.co.uk


COVER STORY   |   NUCLEAR FUSION

14 W W W. EU REK A M AGA ZI N E .CO.U K    |     FE BRUARY 2017

S
cientifi c investigations 
are the foundation of the 
technological world, but 
there comes a time when 

science needs to give way to 
engineering. Sometimes, things 
just need to be made.

“Take the internal combustion 
engine,” said Dr David Kingham, 
chief executive of Tokamak Energy 
(pictured right). “When the fi rst ones 
worked, people knew far less about 
the physics of combustion than they do 
now, but they knew enough to make it 
work. We’re in that sort of position with 
fusion. We know enough to take it on as 
an engineering challenge.”

Fusion is the holy grail of nuclear 
energy technology. With fusion, 
the legacy problems of radioactive 
waste are diminished and the fuel 
is cheap and widely available. It’s 
clean, green and sustainable – the 
trouble is it doesn’t yet work at the 
commercial scale.

For over half a century the 

Culham Laboratory, or Culham 
Science Centre as it is now known, 
has been at the core of fusion 
research in the UK. It was nearly 

20 years ago that scientists there 
managed to produce 16MW 

from a fusion process... the 
downside being that it required 
24MW of heat to make it work. 
Superfi cially, not much has 

happened since then, although 
the path of scientifi c discovery 
continues to be walked. 

Tokamak Energy was launched 
six years ago with a view to change 
that and shake up the industry. 
Kingham commented: “Progress 
has been really slow, but that is an 
engineering challenge. Scientifi c 
progress has been fi ne. We have 
this feeling that the science is 
already understood well enough. 
What we need to do is build high-
performance devices and get the 
best out of them rather than do more 
and more science.”

Tokamak Energy believes building 
prototypes quickly, demonstrating 
performance and then moving on to 
the next device is the fastest route to 
realising commercially viable power 
plants. Of course ‘quickly’ is a relative 
term and since Tokamak Energy has 
been in existence it has produced two 
prototypes. Its third will be completed 
in the next few months.

NUCLEAR FUSION

Fusion is what happens in the sun. 
Superheated hydrogen atoms 
collide to produce helium and a lot of 
energy. This combination of extreme 
temperature and pressure, provided 
by gravity in the sun, strips the outer 
electrons away from the positively 
charged hydrogen nuclei, creating a 
neutral but fully ionised plasma.

Attempts to develop a controlled 
fusion reaction revolve around forcing 
two hydrogen isotopes (deuterium 
and tritium) to collide in a similar 
way. However, to do so requires 

TIME TO ENGINEER

FUSION 
ENERGY
There are grey areas between science and engineering. 

Such a case is fusion energy, and one British company 

has a clear development path for turning decades of 

science into a reality. Tim Fryer reports.
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phenomenal temperatures to create 
the superheated plasma, which 
contains hydrogen isotopes. The 
plasma, at more than 100,000,000°C, 
is contained by magnetic fi elds 
inside a tokamak - the name given 
by Russian scientists to the vacuum 
vessel used for fusion experiments.  
The phenomenal temperatures 
highlight why there was a net energy 
loss in the early Culham experiments. 

Fusion reactions have proven 
extremely diffi cult to attain 
and, as yet, impossible to 
maintain. When a reaction 
does happen, helium and  
a single neutron, are 
produced along with 
a lot of energy. Four-
fi fths of this energy is 
carried out of the plasma 
by the neutron, which 
is captured outside the 
inner vacuum vessel of the 
tokamak. The energy of this 
particle is extracted as heat, 
which can then be used to produce 
steam for electricity generation. 

These early designs were 
doughnut shaped but there is fresh  
promise seen in spherical tokamaks. 
This breakthrough is what led to 
a couple of scientists at Culham, 
along with Dr Kingham, to form 
Tokamak Energy. The idea is to 
combine spherical tokamaks with 
high-temperature superconductors to 
overcome the problems created by 
pumping millions of amps through 
copper magnetic coils. 

Kingham said: “The short term 
roadmap is to produce plasma 
temperatures hotter than the centre 
of the sun in 2017. Then we need to go 
hotter, to 100 million °C in 2018. We 
then need to get as close as we can, in 
2019, to fusion energy conditions.

“The conventional view is you have 

to go to bigger and bigger 
devices, but we’re saying 

you can keep tokamaks 
relatively small. You have 

to go to very high magnetic 
fi elds, so the engineering is very 

challenging, but you can get fusion 
in a device that’s not tens of metres 
across, but just a few.”

There is a minimum size of 
device that’s feasible. If a device is 
too small then particles are more 
likely to hit the sides as plasma. 
As a consequence, temperature is 
constantly being lost. Equally the 
cost of larger devices escalates 
exponentially and, arguably, can 
become more ineffi cient.

“There’s an advantage in keeping 
things as small as possible, certainly 
during the R&D process,” said 
Kingham. “We want to quickly tackle 
the engineering challenges with 
relatively small devices, and then 
scale up later if necessary. Although, 
we think devices just a few metres 
across are quite viable as 100MW 
power plants.”

The actual vessel is made of 
stainless steel, although more exotic 
materials would be required for 
production reactors in order to 
protect against erosion. Keeping the 
plasma off the vessel walls requires 
careful control of the magnetic fi eld 
pressure and this is provided by the 
positioning of magnetic coils and the 
current passed through them. It aims 
to produce a gap of a few centimetres 
between the tokamak’s wall and the 
superheated plasma.

In the device that is currently 
being built there will be up to 250 
million amps in each of the 24 coils 
and 6 million amps down the centre 
column.

“The engineering challenge 
of doing that is substantial,” said 
Kingham. “There’s twisting forces 
and compressive forces on the joints, 
and you need to get them just right. If 
you’re trying to pass these currents 
through a joint between two copper 
limbs, you don’t want too much 
extra resistance at those joints or 
you can have a real problem. You’re 
getting towards the limits of what 
you can sensibly do in mechanical 
engineering.”

More particularly it is getting 
towards the limits of what can be 
done with copper as too much 
energy is wasted on resistive 
heating, which is why Tokamak 
Energy is leading research into 
high-temperature superconductor 
magnets.

“Conventional superconductors, 
as used in MRI, are brilliant materials 
but they’re limited in terms of 

It only takes 

50kg 

of tritium to produce

1GW 
of electricity for 

a year
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Below left: Dr David 

Kingham
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magnetic field strength. High-
temperature superconductors, 
particularly if you cool them down 
to around 20K, will deliver very 
high current densities in a high 
magnetic field.”

The particular material under 
trial is the yttrium barium copper 
oxide second-generation high-
temperature superconductor. 

Kingham added: “We’ve 
actually built one of these small 
tokamaks with high-temperature 
superconducting magnets. We’ve 
managed to run the magnets for 29 
hours with nice and stable magnetic 
fields.”       

EVOLUTION 

The company has now grown to 30 
employees, including five design 
engineers, and the increasing 
complexity of the third device, 
the ST40, has meant that 3D 
visualisation is important meaning 
a move to 3D CAD from the 
drawing board... literally.

Siemens Solid Edge was chosen 
as the design platform 18 months 
ago as Paul Tigwell, mechanical 
design consultant and another 
recruit from Culham, explained. 
“Two of us started the same day,” 
he recalled. “The other engineer 
had worked with Solid Edge but 
knew nothing about tokamaks. I 
didn’t know anything about Solid 
Edge but I knew tokamaks, so we 
complemented each other  
quite well.”

Much of 
Tigwell’s 
early work 
was taking 
the original 
paper 

drawings and building them into 
3D models. This process in itself 
highlighted the issues and clashes 
within the design, issues that the 
first prototype had to address by 
‘an engineer with a hammer’ while 
assembling the device.

One of the features of Solid Edge 
that appeals to Tigwell is the ability 
to have ‘alternate assemblies’. This 
allows the detail to be turned down, 
so the computer and graphics 
processors can update the display 
a lot faster.

Tigwell said: “We’ve 
got the assembly and 
an overview. If I bring 
something new in, it 
affects both lines, so 
it’s not two separate 
models you have to 
keep updated.”

For modelling 
the magnetic fields 
the company is using 
multi-physics simulation 
software from ANSYS. 
There are a number of design 
engineers working on both the 
current and next generation 
prototype, meaning the company is 

also investing in Team Centre, 
which comes out of the same 

Siemens stable as Solid Edge.
“With Team Centre, you can look 

at the history and see when parts 
were changed, who changed it, and 
what the change was. And, we can 
attach documents to it, so if one of the 
physicists gives us a design note, we 
can attach that. It means we have the 
history and evolution of the design all 

contained in one area.”
Tokamak Energy’s 

approach of getting their 
hands dirty, and  

to a certain 
extent trial 
and error, is 
a bold one in 
such a long 

term and high 
cost branch of 

engineering. But the 
rewards could be enormous.
“If we could demonstrate 

high performance in a relatively 
compact, relatively inexpensive 

device, that’s a game changer 
for fusion,” concluded Kingham 
“Even before we demonstrate 
really high performance, if we 
can get close to what tokamaks 

like JET have done in 
the past, in something 
that’s a lot cheaper and 
quicker, then that really 
will reset things.” !

Above: The ST25 

undergoing tests at 

Tokamak Energy.

Below: Cut away  

design of the ST40.
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is Russian  

for  

‘Ring Shaped  

Doughnut’
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D
iesel gate is arguably one 
of the biggest engineering 
stories of the last few 
years. However, the story 

betrays the true nature of an industry 
in the midst of redefining itself. 
Engineers have been busy battling 
the impossible and continue perhaps 
the biggest innovation drive ever 
seen by the sector, as it struggles to 
get tailpipe emissions under control. 
Alongside the waves of headlines 
following the scandal, are OEMs and 
suppliers that have made genuine 
steps forward.

It is all driven, of course, by EU 
regulations that demand OEMs reduce 
tailpipe emissions to an average 95g 
of CO2 per km across their entire 
fleet of vehicles, or face pretty harsh 
financial penalties. Regardless, it has 
sparked a transition in automotive 
technology to lightweight chassis, 
ultra-efficient internal combustion 
engines, integrated hybrids and 
electric powertrains. Increasingly, 
smart computer controls are being 
used that continuously monitor 
engine parameters and alter engine 
modes to optimise efficiency. It is all 
adding to complexity, and bringing 
fresh conjecture to the question of: 
what makes a meaningful emission 
measurement?

It means those carrying out tests 
to develop and eventually certify 
vehicles are having to innovate at a 
similar pace to keep up. And more 
than that, test houses are increasingly 
being asked to anticipate regulation 
changes and technology development 
trends to help engineers in the design 
and development of vehicles.

At the coalface is Millbrook T
E
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industry needs test 

facilities to keep up 

with their recent fast 

paced innovative 

vigour, and help them 

develop greener 

vehicles. Justin 

Cunningham reports. 
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Proving Ground, which has been 
putting cars through their paces 
since the 1970s. The company has 
recently made a ‘multi-million’ pound 
investment to modernise facilities 
and keep pace, part of which was 
the construction of a state-of-the-art 
4WD climatic emissions chassis 
dynamometer.

“This is the biggest investment 
we’ve made, certainly this century,” 
explained group president Alex 
Burns. “This facility is something the 
market needs to help them develop, 
and it is important, strategically, 
for the industry as it will aid the 
development of tomorrow’s cleaner 
vehicles.”

REAL WORLD DATA

The dynamometer is set in a climatic 
cell that can recreate temperatures 
between -20 to +50°C. It refl ects the 
wider range of climates vehicles are 
now sold and used. For example, the 
same vehicle is used in the blistering 
desert heat of Abu Dhabi and the 
freezing temperatures of Scandinavia. 
Regardless, drivers expect the same 
performance.

Millbrook’s chief engineer 
- powertrain, Phil Stones, said: 
“We can simulate numerous drive 
cycles, at numerous temperatures, 
on the dynamometer in repeatable 
conditions. That really aids and 
speeds up development.”

It responds to the trend of industry 
players demanding more cost 
effective, faster testing. OEMs want 
to build fewer prototypes, develop 
vehicles more quickly, and reduce 
both costs and time to market.

Part of the allure of this facility, 

Millbrook claims, is that having labs 
alongside its plethora of test tracks, 
allows data on real road conditions 
to be logged and instantly replicated 
on the dynamometer in controllable, 
repeatable, conditions.

“That is a huge attraction,” said 
Burns. “To do track and lab work in 
the same location allows much more 
effi cient utilisation of prototypes.”

Being able to recreate the same 
exact conditions and drive cycles, 
time after time, means tests at the 
facility are highly repeatable. 

The dynamometer is housed 
within a climatic chamber accurate 
within 1°C. Though not a wind tunnel, 
it ‘speed tracks’ airfl ow on to the 
vehicle, meaning the engine behaves 
as if the vehicle is travelling on a road.

This is all vital in the development 
of vehicles, as any change can 
be clearly evaluated in the data, 
rather than raising questions about 
variability in the dynamometer or the 
chamber itself.

FUTURE REGULATION

Part of the development, more 
generally, is to keep up with – and 
anticipate – future trends affecting 
the industry. The dynamometer is 
perhaps its fi rst move towards this 
and is capable of not just measuring 
carbon, but a number of other 
pollutants that will likely feature in air 
quality and emission standards going 
forward. These include the accurate 
measurement of nitric oxide, nitrogen 
dioxide (NO2) and nitrogen oxide.

“Our latest generation of emission 
sampling systems can quantify both 
regulated and also unregulated 
particulates,” said Stones. “For 

example, within air quality, NO2 is 
not actually regulated, but from an air 
quality and global warming point of 
view it is an important factor. 

“We do things that are not yet 
legally required, but we expect 
could be in the future. We are 
looking at new pollutants that might 
come in, new drive cycles, new test 
methodology, and also establishing 
new benchmarks.”

There is also a great deal of 
thought about designing and 
developing vehicles to cope better 
with climates that induce parasitic 
losses, which again affect effi ciency 
and emissions. For example, vehicles 
operating in hot climates might have 
air conditioning on all the time. So, 
increasing research to understand 
how this affects emissions is likely to 
feature more in the future. In addition, 
electric vehicle performance can 
fl uctuate massively if the windscreen 
wipers and lights are on.

The aim for car developers 
going forward is to reduce the 
variance caused principally by 
environmental factors. However, to 
do so, test facilities like Millbrook 
must be able to accurately test and 
measure a variety of variables around 
the vehicle in highly controlled 
conditions.

“We have to innovate as much, 
and as quickly, as the rest of the 
automotive industry,” concluded 
Burns. “Diesel gate has changed the 
landscape in terms of due diligence, 
but going forward we expect to 
be used more in the design and 
development of vehicles, and vehicle 
systems, rather than to just check 
regulation compliance” !

“This facility is 

something the market 

needs to help them 

develop, and it is 

important, strategically, 

for the industry as it will 

aid the development 

of tomorrow’s cleaner 

vehicles.” 

ALEX BURNS

“We are looking 

at new pollutants 

that might come 

in, new drive 

cycles, new test 

methodology, 

and also 

establishing new 

benchmarks.”

PHIL STONES
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create graphene fi lms, which 
is cost and labour intensive, 
potentially harmful to the 
environment and requires 
reaction chambers and 
whiterooms, ORA decided upon 
using graphene oxide. It also 
allows ORA to produce speakers 
at scale.

“Graphene oxide can be 
handled and slurried and just left 
to dry,” explained co-founder 
of ORA Sound, Xavier Cauchy. 
“It’s much easier to have a 
macroscopic device made out of 
graphene oxide material than it is 
with crystalline CVD graphene. 
And it’s more environmentally 
sound.”

The Graphene used by ORA 
is bought in and has proprietary 
additives mixed in to make it 
even stronger. The stronger 
the membrane, the better the 
frequency response and lower 

distortion. GrapheneQ has a 
Young’s modulus of 130GPa, 
allowing sound waves to travel 
very quickly through the material 
producing better overall sound 
quality. The material has very high 
thermal conductivity too, which 
makes it less likely to be damaged 
from overheating – a common 
cause of speaker damage. The 
perfect material for speaker 
design, according to Cauchy, is 
one that is as stiff as possible while 
also being as light as possible.

“This is diffi cult to do with 
materials like Kevlar or carbon 
fi bre. If you want to want to 
make these very thin, you will 
have problems with isotropy of 
the forces,” Cauchy continued. 
“Graphene solves that problem 
with one single step. Graphene 
has strength on one axis – the 
planar direction – and speaker 
membranes are two-dimensional 
by design, so we have strength in 
just the direction we want.”

Compared to other materials 
traditionally used to make 
speaker membranes, graphene    

G
raphene’s properties 
include high thermal 
and electrical 
conductivity as 

well as excellent mechanical 
properties despite being just one 
atom thick. However, the cost of 
manufacturing large quantities 
of graphene, and the fact that it is 
diffi cult to shape, have hampered 
its vast potential.

Despite the drawback, 
Canadian start-up ORA Sound 
has developed a range of 
speakers using the material to 
give distinct improvement to 
users. Its GrapheneQ, a graphene 
oxide-based composite is stiff 
and lightweight, but it is also 
easy to shape and inexpensive 
to manufacture. ORA claims 
that GrapheneQ shows sound 
quality comparable to high-end 
audio materials while being only 
slightly more expensive than the 
most basic. The name was chosen 
because of its low density and 
high stiffness which, it is claimed, 
allows for louder drivers with a 
lower Q resonance in acoustic 
transducers.

Rather than use chemical 
vapour deposition (CVD) to 

The low Q 

resonance of the 

speakers means 

they require less 

damping by their 

driver, thereby 

making them more 
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diffi cult to 
shape. Mylar, 
for instance, 
can be stamped 
and shaped 
straight out of a 
sheet of boPET 
(Biaxially-oriented 
polyethylene 
terephthalate). 
However, GrapheneQ 
is easier to shape than 
CVD graphene because 
of its method of production 
as well as the additives ORA 
uses. It is also claimed to display 
performance that matches, and even 
exceeds, that of materials that are 
used in high-end audio speakers 
such as beryllium and CVD diamond.

What’s more, Cauchy says that 
because of the GrapheneQ speakers’ 
low Q resonance they require less 
damping by the driver, meaning they 
are more energy effi cient and that 
could help to increase the battery life 
of mobile devices.

“A loudspeaker typically has 
an effi ciency of around 2%, which 
means that 98% of energy is 
lost through heat in the coil and 
damping,” he said. “By making it 
twice as light, we calculated that we 
could get an effi ciency of around 70% 
with a driver designed specifi cally 
for GrapheneQ. This is also 
considering that 
the speaker 
would 
break-up 
at the same 
frequency.”

The 
alternative, 
for real 
audiophiles, 
is that the 

GrapheneQ speakers 
can be made at 
the same weight as 
traditional speakers, 
reducing effi ciency 
but increasing strength 
further, which drastically 

increases the fi delity of 
the speakers to ultrasonic 
levels.

The ORA team used 
a theoretical model that 
calculates the bending 
mode frequencies of 
materials. From this, 
the team calculated the 

fi gure of merits to compare 
GrapheneQ to other materials. 

It was then tested with a frequency 
response measurement device to see 
at what frequency the sound would 
begin to break-up and distort.

“Break-up is where the frequency 
causes the membrane to vibrate in 
resonance and it starts to vibrate in 
the opposite direction than you want 
it to,” explained Cauchy. “Effectively 
what you’ll have is a soundwave 
cancellation at certain frequencies 
which, to the human ear, just sounds 
distorted and nasty.”

This was where the team found 
that GrapheneQ showed equal-

to-better performance than 
diamond and beryllium. 

From here prototypes have 
been made and tested; a 

small, stiff version for use 
in tweeters; a thicker, 

lighter version for larger 
loudspeakers; and 

another which, as 
yet, is under wraps.

GrapheneQ 
speakers 
have been 
incorporated 

A BRIEF HISTORY OF THE GRAPHENE SPEAKER
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into 
headphones, 
which were 
displayed at 

the Consumer 
Electronics Show 

(CES) in Las Vegas 
last month. This was 

seen as the perfect 
way to compare 
the performance of 
GrapheneQ against 

materials like Mylar. 
Future applications include 

frequency drivers in Bluetooth 
speakers, tweeters for high-end 
audio equipment where high 
frequencies will be explored, and 
micro-speakers for smartphones 
where improvements to sound 
quality and battery effi ciency will be 
demonstrated.

“We are continuously making it 
better,” Cauchy exclaimed. “The 
beautiful thing about this material 
is that it’s highly tuneable, you can 
do virtually anything with it. If we 
were to dream, we might also fi nd an 
application for GrapheneQ anywhere 
where carbon fi bre is used at the 
moment, because of its strength.”

Cauchy said that ORA has been 
approached by major players in the 
audio and consumer electronics 
industries and after CES thoughts are 
turning to collaborations. To get all 
the advantages from GrapheneQ – 
and to make it the standard material 
for loudspeaker membranes going 
forward – the speaker would need a 
bespoke driver. 

As ORA don’t have the manpower 
to do this and phone manufacturers 
redesign their drivers with every 
model, it would seem that partnering 
with a manufacturer would be a 
sound idea. !
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F
rom powering each individual 
wheel on the Mars Exploration 
Rovers – one of which has 
remained active 13 years after 

it landed on the surface of the red 
planet – to the humble tattoo gun, 
motors need to be reliable. They also 
have to meet ever more stringent 
effi ciency regulations, especially in 
industrial applications where every 
extra revolution has an effect on the 
bottom line. 

At the smaller end of the scale, 
in terms of size, FAULHABER has 
released a compact DC-motor with 
high torque for applications where 
maximum power is required in 
compact spaces, such as in precision 
tools, optical devices or active 
prostheses. 

The ‘1016…SR motor series’ 
reaches a continuous torque of 
0.92mNm at a length of 16mm and 
a diameter of 10mm. Its Δn/ΔM 
characteristic curve has an especially 
fl at slope of 5953rpm/mNm, which 
is said to make it possible for soft 

transitions during a 
load change. The 
motor also exhibits 
low power 
consumption, high 
energy-effi ciency, 
minimal vibration 
and low audible 
noise. 

The DC-
micromotor has 
a wide range of 
gearheads and can be 
combined like the other 
motors in the SR family. It reaches 
a torque of up to 300mNm with the 
12/4 planetary gearhead. For high-
precision positioning applications, 
zero backlash spur gearheads are 
available as a compact alternative 
where undesirable play can be 
reduced or eliminated. Optical and 
magnetic encoders with a resolution 
of up to 256 pulses per motor shaft 
revolution make highly precise control 
of the drive possible. In addition, it 
can be combined with numerous 
controllers, from the miniaturised 
SC 1801 speed controller up to the 

MC 3002 motion controller for a 
complete solution.

Diakont’s compact DA 
Series actuators, available 
in the UK through 
INMOCO, have been 

designed for easy 
installation and 
maintenance in 

space-restricted 

applications. Its integral servo 
motor is designed so that it 
can be mounted in a number 

of different ways, including 
fl ange mounting, using a rear 

clevis pin, extended tie rods and 
trunnion to make mounting a single 
step process.

In the demanding applications 
where the DA units are likely 
to be used, long term reliable 
performance is vital and downtime 
must be kept to a minimum. A 
patented system allows complete 
lubrication changes to be carried 
out in less than 30 minutes without 
removing the actuator from its 
machine or to disassemble it, 
making maintenance fast, simple 
and cost effective.

The DA series actuators are 
based on an inverted roller screw 
mechanism that is compact yet 
capable of carrying high loads. It 
also offers a working life many times 
longer than ballscrew alternatives. 
They were originally developed for 
and used in the nuclear industry 
and INMOCO is now fi nding uses 
for them in a variety of applications, 
including presses, bending 
machines and other machine tools, 
automated welding systems and 

GET YOUR

MOTOR 
RUNNING
Motors are essential components in motion 

control applications across all industry sectors. 

Here, Tom Austin-Morgan gives an overview of the latest 

innovations in motor technology heading in to 2017.

For 

demanding 

applications where the 

DA units are likely to be 

used, long term reliable 

performance is vital 

and downtime must 

be kept to a 

minimum
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factory automation, clinching, plastic 
moulding machines, clamping, work 
holding and packaging machines.

Available in the UK through 
Heason Technology, Spinea’s 
DriveSpin (DS) series compact servo 
actuator range has been expanded to 
include a variant that offers additional 
mounting possibilities. 

The DSM series features a housing 
design with adaptable fi xings for 
the direct and versatile mechanical 
interfacing of end effectors and other 
automation components without 
the need for adapters or support 
brackets. Its modular design also 
allows the simple assembly of self-
supporting ‘kinematic’ modules by 
connecting DSM’s together.  

The series joins the standard 
and hollow-shaft variants of the DS 
range that provide industry leading 
tilting and torsional stiffness, high 

precision and accuracy with 
minimal vibration and long service 
life. The range’s torque-to-size ratio 
is claimed to save space and cost 
in robotics, precision positioning 
stages, machine tools and other 
high performance machine 
applications.

Available in three frame sizes 
with square sections of 50, 70 and 
110mm in compact lengths, the 
DSM series’ specifi cation includes 
continuous torque output from 
18Nm for the 50mm model and up to 
122Nm for the 110mm model – with 
acceleration and braking torque 
rated at 200% continuous torque. 
Output speeds in the order of 50 to 
80rpm are dependent on gear ratios 
and bus voltages range from 24 to 
560Vdc.

The 70mm model boasts 
torsional and tilting stiffness values 
of 7Nm/arc-min and 35Nm/arc-min 
respectively and across the range 
values. With superior hysteresis, 
excellent backlash and other 
signifi cant performance related 
specifi cations, the DSM is equipped 
for very high performance and high 
load rotary positioning with long life 
and proven reliability even at high 
throughput rates. 

KOLLMORGEN claims that its 
AKM servo motors with fl exible 
usage options and performance are 
among the best on the market now it 
has increased the power density of 
the AKM2G by up to 30%. 

The increased power density 
with an improved torque/speed 
ratio is the result of optimised 
winding technology. The AKM2G 
motors are said to offer improved 
energy effi ciency, room for more 
performance with the same 
installed size as well as smoother 
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cogging behaviour, which also 
improves control accuracy. 

The new generation of 
synchronous servo motors comes in 
six design sizes with performance 
levels between 0.3 and 10kW. The 
AKM2G motors can be fi tted with 
different feedback systems and are 
primarily provided with single-cable 
connection technology.

Also, because of the modular 
structure of the range, KOLLMORGEN 
says it is better able to adapt the 
motors to the requirements of a 
specifi c application in parallel with 
series production. Machine builders 
are thereby able to use drives 
that fi t like bespoke drives 
without compromise.

At the larger, more 
industrial end of 
the scale, ABB has 
introduced the Dodge 
Quantis gearmotor, 
engineered to 
provide the highest 
starting torque and 
easiest shaft mounting 
of any major gearmotor. 
They feature IEC rated motors 
that have NEMA Design B torque 
characteristics to offer up to 50% more 
starting and overload torque versus 
competitive products.

“This product is unique in that both 
the gear reducer and the motor are 
designed to withstand the high torque 

required during 
cold starting with 
no damage to 
motor windings or 
gearing,” explained 

Ben Hinds, Dodge 
Quantis product manager. 

“Another advantage for customers 
is the exclusive twin-tapered 
bushings that cause no shaft damage, 
making it fast and easy to remove 
the reducer no matter how long it has 
been in service.” 

Quantis gearmotors are available 
in three styles; Inline (ILH), right 

angle helical bevel (RHB), or offset 
parallel (MSM). With ratings from 
0.18 to 7.5kW, up to 14,000Nm 
output torque, and ratios up to 350:1, 
the Quantis gearmotor is suited 
for pumping, material handling, 
conveying and mixing applications. 

From large scale industrial uses 
to smaller scale operations, there is 
a high powered, effi cient motor to 
suit all needs. However, this is just 
a small selection of the products 
available, to see more visit the 
‘products’ section of the Eureka! 
Website. !

Top: Diakont’s 

compact DA Series 

Below: 

KOLLMORGEN’s 

AKM2G servo motor

IN LINE WITH WORLDWIDE ENERGY SAVINGS TRENDS

Òñçøö÷õìäï�èñèõêü�èĦ� �æìèñæü�ëäö�

õèæèìùèç�ìñæõèäöìñê�ä÷÷èñ÷ìòñ�

ìñ�ðäñü�æòøñ÷õìèö�çøè�÷ò�÷ëè�

èģ� èæ÷�èñèõêü�æäñ�ëäùè�òñ�

èæòñòðìæ�æòðóè÷ì÷ìùèñèöö�äñç�

÷ëè�ðì÷ìêä÷ìòñ�òé�êõèèñëòøöè�êäö�

èðìööìòñö��Òñ�ïìñè�úì÷ë�÷ëìö�êïòåäï�

æòñæèõñ��àÎÐ�ëäö�çèùèïòóèç�

ëìêë�èĦ� �æìèñæü�óõòçøæ÷ö�÷ò�

òģ� èõ�öòïø÷ìòñö�óõòùìçìñê�ä�ôøìæî�

õè÷øõñ�òñ�ìñùèö÷ðèñ÷�÷ëõòøêë�

èñèõêü�öäùìñêö�

Ïòõ�ìñæõèäöèç�õèïìäåìïì÷ü�

äñç�èæòñòðü�ìñ�æòòïìñê�÷òúèõ�

äóóïìæä÷ìòñö��àÎÐ�çèùèïòóèç�

÷ëè�à""�Ìòòïìñê�Ýòúèõ�Íìõèæ÷�

Íõìùè�Üüö÷èð�÷ëä÷�èïìðìñä÷èö�

÷ëè�êèäõåòû�òé�÷ëè�æòñùèñ÷ìòñäï�

æòòïìñê�÷òúèõ��äïïòúìñê�ä�

õèçøæ÷ìòñ�òé�ðèæëäñìæäï�ïòööèö�

úì÷ë�ìñæõèäöèç�òóèõä÷ìòñäï�

ĥ�èûìåìïì÷ü�äñç�öüö÷èð�èĦ� �æìèñæü��

Òñ�ïäõêè�ðäñøéäæ÷øõìñê�

óõòæèööèö�÷ëä÷�õèôøìõè�ä�æòòïìñê�

öüö÷èð��úä÷èõ�ìö�øöèç�äö�ä�ëèä÷�

æòñçøæ÷òõ��Ýëè�úä÷èõ�÷õäñöéèõö�

÷ëè�ëèä÷�ìñ÷ò�÷ëè�èñùìõòñðèñ÷�

÷ëõòøêë�÷ëè�æòòïìñê�÷òúèõö��

Ýëè�äìõĥ�òú�÷ëõòøêë�÷ëè�÷òúèõ�

äìçö�ëèä÷�÷õäñöéèõ�äö�ì÷�ìö�éòõæèç�

÷ëõòøêë�÷ëè�úä÷èõ�Đöóõäüđ�åü�ä�

ïäõêè�éäñ�óòúèõèç�åü�ä�öüö÷èð�

æòñöìö÷ìñê�òé�äñ�èïèæ÷õìæ�ðò÷òõ�

äñç�ä�êèäõåòû��Ýëè�öüö÷èð�

óõòùìçèö�÷òõôøè�äñç�

öóèèç�öøì÷äåïè�÷ò�÷ëè�éäñ�

òóèõä÷ìòñ�

àÎÐ�ëäö�çèùèïòóèç�

ä�ðò÷òõ�öøì÷äåïè�÷ò�çèïìùèõ�

÷òõôøè�äñç�öóèèç�úì÷ëòø÷�øöìñê�

÷ëè�êèäõ�õèçøæ÷ìòñ�öüö÷èð�åü�

øöìñê�óèõðäñèñ÷�ðäêñè÷ö�ìñ�

÷ëè�õò÷òõ��Ýëìö�èñöøõèö�ëìêë�

èĦ� �æìèñæü�ïèùèïö�äñç�ëìêë�÷òõôøè��

èùèñ�ä÷�ïòú�öóèèç�æòñ÷õòïïèç�

åü�ä�ßäõìäåïè�Ïõèôøèñæü�Íõìùè��

Ûèçøæ÷ìòñ�ìñ�÷ëè�óòúèõ�õèôøìõèç�

åü�÷ëè�äóóïìæä÷ìòñ�ìö�èûóòñèñ÷ìäï�

úì÷ë�÷ëè�öóèèç�òé�÷ëè�éäñ��úëìæë�

æäñ�öäùè�öìêñìĤ�æäñ÷�èñèõêü�òùèõ�

ä�Ĥ�ûèç�öóèèç�öüö÷èð�

Êïèû�Üäñçõò�Ëäõåòöä�Ùäööòö��

àÎÐ�óõòçøæ÷�çèùèïòóðèñ÷�äñç�

äóóïìæä÷ìòñ�çèóäõ÷ðèñ÷��öäìç��

ēÜìñæè�÷ëè�à""�Ìòòïìñê�Ýòúèõ�

Íìõèæ÷�Íõìùè�Üüö÷èð�çòèö�ñò÷�

õèôøìõè�ä�õèçøæ÷ìòñ�öüö÷èð��÷ëìö�

èïìðìñä÷èö�æòñ÷äðìñä÷ìòñ�òé�÷ëè�

Ýòúèõđö�úä÷èõ�åü�êèäõ�òìï�ïèäîö�äñç�

åõìñêö�äçùäñ÷äêèö�÷ò�÷ëè�öüö÷èð�Ĕ�







Above: A car’s quality 

is often judged by its 

VXUIDFH�ƬQLVK

Below: Plasma 

Surface Activation is 

used to alter surface 

properties.

FE BRUARY 2017   |     W W W. EU REK A M AGA ZI N E .CO.U K 29

T
he use of composites has 
ballooned in the last few 
years and the material’s 
exponential rise shows 

no sign of slowing down. The 
lightweight but strong material is 
providing a viable solution for many 
transport industries, which are 
seeking to reduce emissions with 
minimum compromise. 

However, while composites 
provide a solution to the 
overarching problem of fuel 
efficiency, repeatable production is 
notoriously difficult. The problem 
is that part production is labour 
intensive and the process is not 
easily automated.

Most advanced materials, like 
carbon fibre composites, need 
some form of surface treatment to 
ensure good adhesion with paints, 
lacquers and adhesives. A major 
worry for automotive OEMs is the 
delamination of coatings and paints, 
which results in a product having 
limited cosmetic value. Consumers 
often use the finish of the paint work 
as a marker for overall quality. So, 
if it is poor, people assume the rest 
of the car is engineered to the same 
standard.

However, many surface 

engineering and adhesion 
promotion options suffer from 
limitations. For example, hand 
sanding is labour intensive, time 
consuming and generates dust. 
When deciding what’s right for you, 
there are a number of tough trade-
offs to contend with.

One UK start-up is determined 
to change this, however, and has 
been spun-out from research into 
the problem. Oxford Advanced 
Surfaces has developed a range 
of surface treatments to prepare 
advanced materials for coating 
and bonding, while addressing 
some of the shortcomings of the 
current available options. Based 
on its patented reactive chemistry 
platform, Onto has the ability 
to form a bond with most 
materials, making it useful 
as an adhesion promoter.

The attraction of Onto 
is particularly strong in 
the automotive industry. 
Here, the slower 
transition to composites 
and other advanced 
materials has meant 
multi-material assemblies 
are much more prevalent, 
and enabling good adhesion 

between many dissimilar materials 
is vital. It is also vital when painting, 
as different materials on the same 
assembly might react differently 
to coatings and paints. To have 
the ability to change the surface 
chemistry, and make the surface 
properties uniform, has therefore 
become essential in achieving a 
good finish.

RANGE OF APPLICATIONS

Onto is made from a water/alcohol 
base and unlike most adhesion 
promoters for plastics, it contains 
no aromatic hydrocarbon solvents, 
and is suitable for a wide range of 
plastics, reinforced composites and 
other advanced materials.

Surface preparation is not 
only important for applying 

coatings and paints, it 
is also fundamental to 
ensuring good adhesion 
between different 
materials. 

Onto allows fast 
and easy substrate 
priming and improves 

the adhesive bond 
between various plastics, 

metals and composites. This 
reduces the risk of delamination 

at weaker interfaces, resulting 
in improvements to bonded 
assemblies and a reduction in the 
need for reinforcing mechanical 
fasteners.

Onto provides adhesion 
promotion uniformly across a 

THE SUPERIOR 
SURFACE
Increasing use of composites and 

multi-material assemblies means getting the 

surface properties right has never been more 

important. Justin Cunningham reports.

As multi-material assemblies become more prevalent, 

surface properties are vital to ensuring the adhesion of 

coatings and between dissimilar materials.
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coated substrate and does away 
with sanding, meaning no dust is 
generated during manufacture.In 
addition, Onto has a long shelf life, 
and its formulations can also be 
tailored for conventional coating 
techniques such as spray, dip and 
even brush coating.

PLASMA TREATMENT

Surface adhesion is not just an issue 
with composites and the automotive 
industry. Those using polymers 
elsewhere will find that printing 
inks on the surface might easily rub 
off, gaskets won’t bond and coatings 

won’t adhere. 
It is common 

that no matter 
how much cleaning 
or abrasion of the surface, certain 
materials remain difficult or often 
impossible to paint, coat, print or 
bond to without using harsh solvent 
based primers or high temperature 
flame torch treatments.

A common option used by many 
in industry for achieving good 
adhesion levels of paints, coatings, 
sealants and glues to traditionally 
‘non-stick’ plastics comes from 
plasma treatment equipment 

Loctite chosen for arduous, sub-zero conditions
The Prinroth Beast is built for supreme performance in the harshest of environments. Powered by a 

12.5L Caterpillar C13 Acert turbo diesel engine, the vehicle is responsible for grooming mountain 
slopes for rejuvenated skiers the following day.

Operating in temperatures around -30°C and on slopes that can be over 45° steep, The 
Beast relies extensively on Henkel’s Loctite engineering adhesives to secure components 

and keep vital hydraulic components sealed.
For sealing hoses Prinroth uses Loctite 572 to create an instant seal that cures to 

burst strength.  Loctite 638 is also used, typically to retain ice studs and aluminium track 
blades. As well as being able to cope with pressures up to 550bar, the product has to 
õèðäìñ�øñäģèæ÷èç�åü�÷ëè�éõèèýìñê�÷èðóèõä÷øõèö�

Loctite 638 provides resistance to dynamic, axial and radial loads and is one of 
Ñèñîèïđö�ëìêë�ö÷õèñê÷ë�óõòçøæ÷ö��æäóäåïè�òé�æäõõüìñê�ëìêë�ïòäçö�äñç�Ĥïïìñê�äïï�ùòìçö�÷ò�

prevent corrosion and fretting.
Loctite 243 is the predominant thread locking product used to prevent self-loosening 

and secure any threaded fasteners against vibration and shock loads. A typical application on 
The Beast is on M20 bolts tightened to 365Nm to secure the track-drive wheel.

supplier, Dyne Technology. The 
firm has considerable experience 
in achieving strong adhesion 
to ‘non-stick’ materials such as 
Polypropylene, Polyethylene, High-
Density Polyethylene and EPDM, all 
of which have a low surface energy.

There are well known methods 
of increasing the surface energy 
of plastics and rubbers that 

include hard, environmentally 
damaging wet chemical 

treatments, high 
temperature flame 

torch treatment, 
high voltage corona 
discharge and the 
plasma treatment  
of plastics. However, 
Plasma Treating 
or Plasma Surface 

Activation, is a highly 
effective, long lasting 

method of achieving the 
same goal.

During Plasma Surface 
Activation, the components undergo 
an environmentally friendly 
process, which does not alter the 
bulk properties to the treated part 
and does not mark, discolour or 
damage the component in any way.

While many might want to 
overlook surface treatment, it is a 
vital step if the designed quality 
finish is to be achieved and the 
integrity of joints is to meet the 
specified standards. !
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P
roduct development is at the 
core of what many Eureka! 
readers do, while others 
take a more fundamental 

and original look at engineering 
design. Lockheed Martin’s legendary 
approach to the latter has become 
the stuff of legend. Its Skunk Works 
locks away some of its fi nest brains to 
develop top secret military solutions.

There is a parallel here with the 
CAD platforms that engineers do 
their designs on. Autodesk’s Inventor 
and AutoCAD, being the relevant 
example, go through incremental 
updates, constantly improving the 
CAD environment by making the 
tools easier to use or more powerful. 
And, once in a while, completely new 
tools emerge, changing the design 
process, which is more revolution 
than evolution. Autodesk’s route to 
revolution is similar to the Skunk 
Works in as much as it is spawned 
from a concentration of fl exible 
and innovative minds at OCTO – 
the Offi ce of the Chief Technology 
Offi cer. The fundamental 
difference is that it is completely 
open. Industry participation 
is not only welcome, it is 
an essential part of the 

process. Ongoing projects are there 
for all to see.

Azam Khan, director of Complex 
Systems Research at Autodesk, 
explained the philosophy. “We’re 
surprisingly open with all of our 
research. In some ways we’re 
more open than the product 
development teams – they’re 
always a little secretive before a 

release. We [OCTO] openly partner 
with commercial partners and 
universities and students, and we try 
to publish all of our outcomes. We’re 
involved with a number of different 
communities who are interested in 
the same things. But we don’t have 
commitments to deliver specifi c 
things to the product teams, or to 
customers directly.”

This freedom allows the OCTO 
team to explore completely new 
avenues with the intention of allowing 
Autodesk to provide new options 
and capabilities to customers in 
its three core markets: product 
design, entertainment and AEC 
(Architecture, Engineering and 
Construction). While these three are 
separate entities within Autodesk, 

SKUNKWORKS
WITH OPEN 
DOORS!
Products evolve 

naturally, but from 

time to time a bit of 

product revolution 

needs to be thrown 

into the mix. That is 

the raison d’être of 

Autodesk’s OCTO, 

as Tim Fryer reports. 

“We might develop something that may not 

be directly from an existing customer need, 

but we might be able to draw a picture of 

what the future could be, leapfrogging the 

current generation of tools.” 

AZAM KHAN

BIONIC PARTITION STRUCTURE

BIONIC PARTITION COVER

CABIN ATTENDANT SEAT

Airbus project
OCTO worked with Airbus using generative 
design on the ‘bionic partition project’ – 
creating a panel that was as strong as the 
original but half the weight.
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there is scope within OCTO for the 
cross-pollination of ideas. 

A prime example is Dreamcatcher 
(see box), which will soon be 
OCTO’s poster child when it is 
launched this spring. The package 
will bring generative design to 
the product design process, but 
a parallel project called Project 
Discover is looking at how 
generative design can be used by 
architects. 

Project Discover is not ready 
for general release yet but it has 
been used for the interior design of 
Autodesk’s new offi ce in the MaRS 
Discovery District of Toronto – a 
location that claims to be one of the 
world’s largest innovation hubs. 
Project Discover developed a new 
piece of software that took input from 

the occupants of the existing offi ce 
and used an algorithm to output a 
design that best met the needs of all.

While Project Discover currently 
lacks some of the structural controls 
that its fi nal version will require, 
Dreamcatcher is ‘engineer ready’. 
In short, the designer outlines 
the purpose and parameters for 
a project and Dreamcatcher will 
calculate numerous different ways 
that this can be achieved using 
various materials and styles. This 
then gives the engineer a good, 
structurally sound starting model on 
which to develop fi nal designs.

It is an example of a project 
that would not have resulted from 
ordinary product development, 
it took the blue skies approach of 
OCTO not only to develop into a 

workable product, but also to be able 
to have the vision for it in the fi rst 
place.

OCTO ORIGINS

OCTO is led by Autodesk’s CTO 
Jeff Kowalski who set it up in 2006. 
There are about 120 staff split 60:40 
between research and strategy. Most 
of the strategy group are based in 
San Francisco. The research team 
is mainly in Toronto and there are 
other satellite offi ces including one in 
London. 

The multidisciplinary team is made 
up of specialists from varied domains 
such as mathematical optimisation, 
geometry, machine learning, 
mechanical engineering, material 
science, structural mechanics, user 
experience research, software 
design and development. Ideas can 
come from anywhere – customers, 
academia, Autodesk or from within 
OCTO itself. 

“Typically a project will start 
with a research paper,” said Khan. 
“We do real academic research to 
explore what’s already been done 
in the area and who are the experts 
involved in these kinds of domains. 
The advantage of doing that is that we 
can publish these research papers 
in the same academic journals and 
conferences that our research peers 
at universities publish. It’s a way to 
develop relationships with these 
professors to fi nd the interns that they 
recommend as well.”

These interns have been a valuable 
resource for OCTO, several having 
been hired following successful 
projects. Particularly on the research 
side, Khan describes the staff as a 
bunch of PhDs who are trained as 
investigators in different technologies.

“I like to think the researchers and 
the thought leaders at Autodesk really 
have the dual perspective – both the 
perspective of their particular domain 
and the deep expertise in that area,” 
he said. “But also, this ties in with deep 
knowledge about computer science, 
which could impact our products.”

Successful projects to come 
through OCTO include ViewCube 
– a navigation tool for 3D CAD; 
SketchBook and then SketchBook 
motion – animation tools that won 
Apple’s iPad app of the year in 2016; 
and Meshmixer which is designed to 
help with 3D printing. !

Project Dreamcatcher
Claiming to be the next generation of CAD, Dreamcatcher is a generative 
çèöìêñ�öüö÷èð�÷ëä÷�èñäåïèö�çèöìêñèõö�÷ò�æõäé÷�ä�çèĤ�ñì÷ìòñ�òé�÷ëèìõ�çèöìêñ�

problem through goals and constraints. This information is used to 
synthesise alternative design solutions that meet a set of objectives.
Ýëè�Íõèäðæä÷æëèõ�öüö÷èð�äïïòúö�çèöìêñèõö�÷ò�ìñóø÷�öóèæìĤ�æ�

design objectives, including functional requirements, material type, 
manufacturing method, performance criteria, and cost restrictions. 
Loaded with design requirements, the system then searches a 
procedurally synthesised design space to evaluate a vast number of 
generated designs for satisfying the design requirements. 

The resulting design alternatives are then presented back to the 
user, along with the performance data of each solution, in the context 
of the entire design solution space. Designers are able to evaluate the 
generated solutions in real time, returning at any point to the problem 
çèĤ�ñì÷ìòñ�÷ò�äçíøö÷�êòäïö�äñç�æòñö÷õäìñ÷ö�÷ò�êèñèõä÷è�ñèú�õèöøï÷ö�÷ëä÷�Ĥ�÷�

÷ëè�õèĤ�ñèç�çèĤ�ñì÷ìòñ�òé�öøææèöö�

 Once the design space has been explored, the designer is able to 
output the design to fabrication tools or export the resulting geometry 
for use in other software tools. The picture below is of a motorcycle swing 
arm designed using Dreamcatcher.
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T
he retirement of the Space 
Shuttle in 2011 was the 
US equivalent of losing 
Concorde. Put simply, it left 

a void. A void that top engineers saw 
as the benchmark for technological 
accomplishment. Many, including 
myself, see the Shuttle as an 
engineering triumph that’s unlikely to 
be rivalled for a generation.

Like supersonic passenger 
airliners, interest in manned 
spacefl ight has fallen out of favour 
with government, which questions 
its value for money in these tough 
economic times. For all its grace 
though, the Shuttle was never quite 
able to live up to expectation. 
While broadly reuseable, 
it required considerable 
rebuild, inspection and 
maintenance after 
every fl ight and didn’t 
deliver the leap 
forward everyone 
hoped.

While 
engineers are 
still fascinated by 
these machines, 
catastrophic 
failures and 
skyrocketing 
maintenance costs 
have meant those 

holding the purse-strings 
have chosen to take a 
few technological steps 
back, to more simplistic 
technologies that are 
easier to manage… 
hence slower airliners and 
the return of small crew 
carrying modules placed 
on the top of giant rockets. The 
next generation is going back to the 
rocketship and taking inspiration from 
the Saturn V era.

Cue the development 
of Nasa’s Space Launch 
System (SLS). Of course 
‘simplistic’ is used with 
a pinch of salt: we are 
talking rocket science 

after all. Space fl ight is 
notoriously diffi cult and 

just getting into orbit is a 
huge challenge. Breaking orbit 

– i.e. breaking free of the Earth’s 
gravity to go off into space – is a mind 
boggling endeavour.

However, once developed, Nasa’s 
SLS will be able to do just that and 
will be the most powerful rocket ever 
launched. It hopes to bring man a step 
closer to returning to the moon and 

even reaching Mars. So, after fi ve 
years of hiatus since the Shuttles’ 

retirement, when can we expect 
a launch? 

“We will keep the teams 
working toward a more 
ambitious readiness date 
and will be ready no 
later than November 
2018,” said William 
Gerstenmaier, associate 
administrator for human 
explorations at Nasa. 

The initial SLS 
confi guration will be 
powered by twin solid 

rocket boosters and 

TAMING A 

BEAST
The next generation of manned 

spacecraft is taking a step back to 

more predictable technology, while 

applying the very latest design and 

development techniques.  Justin 

Cunningham charts Nasa’s progress to 

develop it’s next iconic space launcher.

“We’ll be 

ready for the 

Ĥ�õö÷�ĥ� ìêë÷�úì÷ë�
crew: targeted 

for 2021.”

Dr John Blevins, 

Nasa

Above: Nasa is 

returning to the 

manned capsule

Below: The SLS rocket 

in  wind tunnel tests.
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four liquid-fuel cryogenic Aerojet 
Rocketdyne RS-25 rocket engines – 
the same as those previously used on 
the Space Shuttle.

For its fi rst test fl ight, the SLS 
will be confi gured for a 70 tonne lift 
capacity and carry an unmanned 
Orion crew module beyond Low 
Earth Orbit (LEO). However, in its 
most powerful confi guration, the SLS 
will provide a lift capability of 130 
tonnes and enable missions farther 
into the solar system, opening up the 
potential for missions to asteroids, the 
Moon and even Mars.

The design is well beyond the 
initial concept phase and engineers 
are deep into the detail. Part of this 
development is extensive work into 
qualifying design predictions made 
by simulation models with test data 
from wind tunnels. The results will 
then be used to further refi ne the SLS 
design.

WIND TUNNEL TESTING

As the launch phase is arguably the 
most important part of any mission, 
engineers need to carefully measure 
the forces and loads that the air 
induces on a launch vehicle as it 
accelerates through every phase of 
the atmosphere.

Dr John Blevins, SLS lead engineer 
for aerodynamics and acoustics, 
said: “All the critical aerodynamic 
environments from acceleration 
through the sound barrier to booster 
separation at more than Mach 4 are 
evaluated in these tests.”

As the rocket approaches the 
speed of sound, shockwaves build up 
and move along different points of the 
launch vehicle. These cause buffeting, 
shaking, vibration and unsteady loads 
that can easily result in damage or 
even change the rocket’s trajectory.

Defi ning the location and 
behaviour of these shockwaves is 
diffi cult with computational fl uid 
dynamics alone as they continuously 
change angle and strength as the 
vehicle accelerates. To assess the 
impact, the aerodynamics team is 
developing an optical measurement 
method involving Unsteady Pressure 
Sensitive Paint.

During wind tunnel testing, 
special lights and cameras observe 
changes in the paint’s fl uorescence 
(pictured), indicating the strength 
of aerodynamic forces acting along 

different areas of the 
rocket.

“For a lot of 
aero-acoustics and 
buffeting work, we 
instrument the models 
with hundreds of 
pressure sensors,” said 
Nasa engineer, Dr Patrick 
Shea. “If we can start 
moving to more of an optical 
technique, such as the dynamic 
pressure sensitive paint, it will 
really allow us to make good 
strides forward.”

THERMAL EFFECTS

It is not just shockwaves 
that design engineers 
must contend with. As the 
rocket reaches speeds of 
more than 17,000mph in 
its 8.5 minute ascending 
fl ight, the thermal effects 
on the outer surface become 
increasingly dramatic. These 
must be fully understood for the 
effective development of any 
launch vehicle. 

The phenomenon known as 
aerodynamic heating is caused by 
friction, created between the air and 
the rocket’s surface, as it accelerates 
through the atmosphere. Typically, 
aerodynamic heating is most 
signifi cant for the SLS vehicle 
during the second minute of fl ight, 
when the vehicle accelerates from 
around Mach 1 to Mach 4.5.

Nasa uses a special type of wind 
tunnel to generate airfl ow at both 
supersonic and hypersonic fl ight 
conditions, recreating external 
temperature, pressure and velocity. 
The tests last just 40 milliseconds, 
but allow supersonic airfl ow 
between Mach 3.5-5 to be passed 

FAST FACTS

HEIGHT   ||   111M

STAGES   ||   2

PAYLOAD TO LEO   ||   70,000 TO 130,000KG

BOOSTERS   ||   2

THRUST   ||   41000KN

ASCENT TIME   ||   8.5 MINS

over the launcher’s 
surface to assess high 
speed aerodynamic and 

thermal behaviour.
Test measurements 

are made in three different 
ways. First, pressure and 

aerodynamic heating are 
measured at nearly 200 individual 
sensor locations on the test model. 
This is combined with Schlieren 
imaging, an optical technique for 
visualising supersonic fl ow around 
objects. Finally, temperature sensitive 
paint is applied to critical regions of 
the test model to provide additional 
insight into the heating distribution.

The SLS rocket confi guration, with 
boosters attached, is tested at angles 
of attack between 0 and 5° (at 0° the 
airfl ow is parallel to the vehicle). 
The boosters are removed from the 
model and the remaining core stage 
is tested again at higher angles of 
attack between 15-20°, an orientation 
observed following booster 
separation in nominal fl ight.

“Our primary objective is to 
gather conclusive aerodynamic 
heating model validation data, 
both before and after booster 
separation,” concluded Chris Morris, 
aerothermodynamics team lead at 
Nasa’s Marshall Space Flight Center. 
“These tests give us a lot of insight 
into how well our engineering and 
computer models do at predicting 
aerodynamic heating on the vehicle. 
The data is very important for 
certifying that the thermal protection 
on the rocket will be suffi cient to 
protect the rocket’s structure and vital 
systems inside.” !
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T
here are countless 
schemes in the education 
system that are designed 
to encourage students to 

become engineers. In fact, such STEM 
schemes proliferate to such an extent 
that, however well-intentioned they 
may be, they can start to trip over 
each other – particularly when other 
programmes aimed at sport, music, 
drama, languages etc come into the 
mix. When vying for the attentions 
of both students and educators, it’s a 
competitive world.

What has helped Greenpower 
become established is the backing of 
Siemens, a company that is involved 
in so many engineering disciplines 
and, importantly for Greenpower, one 
that has its own design software. It also 
invests in the region of €20m a year in 
its educational activities, which is not of 
course pure altruism – Siemens needs 
fresh engineers as much as any other 
engineering company.

Mike Brown is director of academic 
programmes for Siemens PLM. 
“Industry 4.0 is just an idea,” he said. 
“It will really hit in 10, 15, 20 years and 
the engineers who will make Industry 
4.0 happen are in the classroom now. 
That is a very compelling story. If 
you talk to teachers and say that’s the 

reason Siemens is involved, because 
we have to be, as by the time those 
kids graduate we want them to be able 
to take full advantage of Industry 4.0.

“What was industry standard in the 
20th century is not going to be industry 
standard in the 21st century, and this 
Industry 4.0 is going to require a whole 
new mind set and new technologies.”

And it is not just about attracting 
engineers. In an interconnected and 
automated future, there is also the 
necessity for greater understanding 
throughout society. 

“We want to increase technological 
literacy at all levels of education within 
the student body,” said Brown.

This is where Greenpower comes 
in. The Greenpower Education Trust’s 
objective is to advance education 

in the subjects of sustainable 
engineering and technology to young 
people. To achieve this, it started a 
challenge to design, build and race 
electric cars and since its inception 
in 1999, it has expanded to cover 
over 500 schools and 8000 students 
in the UK with further participation 
internationally. 

One of these students was David 
Cullimore. Cullimore has just retired 
from Greenpower at the ripe old age 
of 23, having won the championship 
several times and every race in the 
2016 season. Cullimore’s exploits 
led to a placement at Red Bull and 
postgraduate employment as a design 
engineer at Prodrive, working on a 
project to develop a rally car from the 
latest Aston Martin.

It is no surprise that Cullimore’s 
fl edgling career has followed such 
a path. He said: “As I was growing 
up, I always liked making things. It 
seemed natural that I was going to 
become a design engineer. However, 
the UK school and university system 
is particularly tailored towards 
academic high fl yers, of which I wasn’t 
one. I failed to gain the maths and 
physics entry requirements to study 
engineering at a UK university.” 

Instead Cullimore studied 
industrial design at Loughborough 
University, which provided the 
circuitous route to the engineering 
career he desired. 

Greenpower played an important 
role in this, helping him secure his 
university place. “My Greenpower 

RACING TOWARDS 
ENGINEERING 
CAREERS
David Cullimore always wanted to be an engineer, but 

without the Greenpower racing scheme he may never 

have got there. Tim Fryer looks at the programme, how 

it helped David and how engineers can become involved.

Behind Greenpower is a collection of heavyweight 

sponsors including The Institution of Engineering and 

Technology (IET), Ford, Silverline, Unipro and Siemens. 

Above: Siemens 

Solid Edge allows 

competitors to quickly 

design and iterate car 

concepts.
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journey started 
at school 
when I was 
17,” he said. 
“I was part of 
a team who 
designed, 
built and raced 
the car, but at the 
end of the year I 
still felt that there was 
more for me to learn in 
Greenpower. So in 2012 I set up 
Cullimore Racing as an independent 
team. By independent I mean that I 
wouldn’t be associated with a school, 
college or corporate team, and that I 
would design and build a car and race 
with the help of my friends and family.”

His fi rst car, Jet, designed using 
rough 2D sketches went on to win 
24 out of its 30 races. Cullimore 
commented: “I used my Greenpower 
experience, the knowledge that I’d 
gained, the practical skills, but also the 
initiative that I’d shown through setting 
up my own team, to secure a 12-month 
placement at Red Bull Formula 1 team. 
Two years before I had failed to get 
on an engineering course - I couldn’t 
believe that I was now working at the 
highest level of motorsport.”

Part of Siemens sponsorship of 
Greenpower includes provision of 
free Solid Edge CAD for the teams. 
Cullimore explained how this aided 
progress: “After my placement I 
wanted to take my Greenpower racing 
to the next level, so I decided to build 
Jet 2. The aim of Jet 2 was to design 

a car entirely 
within Solid 
Edge and 
to build it to 
the highest 
level. Much 

of the design 
is similar to 

my previous car 
with the benefi t of 

having a 3D assembly 
as I was able to reduce 

the tolerances to improve the 
packaging, to reduce the frontal area 
and ultimately reduce the drag. Many 
of the components were designed 
in Solid Edge including the overall 
surface.”

Again Cullimore had phenomenal 
success, winning the senior 
championship. He believes part of this 
success has come from approaching 
engineering problems from a 
creative side rather than a traditional 
engineering methodology. But more 
than anything, he said it is clear that 
Greenpower has been instrumental 
in turning him into the engineer he 
wanted to be. 

He concludes with a message to all 
companies or engineers who could 
support or mentor a Greenpower 
team. “I urge you to get involved in 
Greenpower. It has provided 
me with the perfect platform 
for my future development, 
and there are many other 
students, like me, that would 
benefi t from the Greenpower 
education programme.” !

GREENPOWER 

2017 SEASON
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Cullimore, above, 

found success 

building his car, left, 

which culminated in 

the Jet II, below.

http://www.greenpower.co.uk
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S
tress has become 
an accepted part 
of modern life. It 
means, what we have 

gained in efficiency thanks to 
modern technology, we undo 
by taking on more. We are 
busier than ever, worker longer 
than ever, and juggling more 
commitments.

For some, stress is something 
that is thrived on, a motivator, a 
call to action centred around that 
feeling in the pit of the stomach. 
But for most, it is an unpleasant 
sensation that  
only distracts us from the  
task in hand.

However, increasing 
evidence points to  
the fact that stress  
is not just 
unpleasant 
and 
distracting, 
but poses 
a serious 
health 
risk. Some 
studies say 
that chronic 
stress on a 
day-to-day 
basis is  
the same as 
smoking five 
cigarettes.

THE CHALLENGE

The challenge this month is to 
therefore come up with a way of 
managing and preferably doing 
away with stress. The solution 
must be a technological one, so 
Yoga or deep meditation is not 
what we are looking for, though 
the technology can, and should, 
influence our state of mind.  

Stress is by its nature 
self-induced, despite any 
obvious external stimulus – cue 
furtive look to a lazy co-worker 
or uptight manager – meaning 

some people ‘feel’ more stress 
than others. Just ask the hippies!

The idea is not to get people 
to do less, quite the opposite. 
Stress is contagious, just as 
calmness is. So, any solution 
should try to influence your 
immediate state of mind by 
making you aware of what your 
body is doing.

Stress is all consuming, and 
it is often only in hindsight that 
you realise just how stressed 
you were. Any solution should 
try and alert you to the fact that 

you are feeling stress early, 
so you can take action. The 
solution should be about giving 
you subtle clues about what is 
happening to your body, so you 
can think about how to reduce it. 

Q We’ll publish our  
solution in the March issue. 
Feel free to email your ideas 
to the editor (tim.fryer@
markallengroup.com) or 
leave them as a comment on 
the Coffee Time Challenge 
section of the website.

CHILL OUT, MAN!

mailto:tim.fryer@markallengroup.com
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WS2 Stops galling of SS and
Titanium
Stainless Steels and Titanium are both prone to
galling and seizing. WS2 is a very low friction dry
lubricant surface treatment, developed by NASA for
use in deep space.  It has been shown to provide a
very cost effective solution, preventing both
problems on threads and other sliding surfaces. 

WS2 works well from -273° to 450° C and down to
10-14 Torr. WS2 has been applied to bearings and
gears to extend life.

Design Out maintenance problems with WS2!

Coatings

@: enquiries@infolytica.co.uk 
✆: +44 (0)1327 810383 

Infolytica - MagNet for SOLIDWORKS
MagNet for SOLIDWORKS is the foremost 3D electromagnetic field simulator embedded in the industry leading CAD software. A
combination beyond compare: just one design environment for drawing the model and analyzing the performance of any EM device
such as power transformers, sensors, MRI, actuators, solenoids and much more. This is not a live link or connection of two standalone
software tools, but rather a fully integrated add-in to SOLIDWORKS which runs seamlessly inside the CAD environment.

Perform electromagnetic field simulations and quickly make geometric modifications to examine their impact on the design without
worrying about exporting model data and dealing with compatibility issues. The property management pages and study setup use the
same look and feel of SOLIDWORKS interface, making it intuitive to existing users.

MagNet for SOLIDWORKS' solution approach is based on the highly accurate finite element method for simulating static, frequency
dependent or time varying electromagnetic fields. Read more about the complete feature set.

Useful features include: 
Seamlessly add electromagnetic field simulations to the SOLIDWORKS CAD environment • Current flow in coils is automatically detected
for easy setup • Detach and move components when post-processing results for easier understanding of the performance • Slice and
peel through field results

3D Electromagnetic Field Solver

w
w

w
.in

folytica.com
/en

/p
rod

ucts/m
fs/

Tel: 0844 3351232  Email: info@sensorcentre.com  www.sensorcentre.com

mailto:sales@ws2.co.uk
http://www.ws2.co.uk
http://www.ws2.co.uk
http://www.ws2.co.uk
http://www.ws2.co.uk
mailto:enquiries@infolytica.co.uk
http://www.infolytica.com/en/products/mfs/
http://www.infolytica.com/en/products/mfs/
http://www.infolytica.com/en/products/mfs/
http://www.infolytica.com/en/products/mfs/
http://www.infolytica.com/en/products/mfs/
http://www.infolytica.com/en/products/mfs/
mailto:info@sensorcentre.com
http://www.sensorcentre.com



