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Is there a problem?

What is PTC doing about it?

PTC DesignQues t Education Programme
Existing curriculum projects including micro-hydro
Projects under development - robotics
Can schools replicate modern engineering design - PLM




Who are PTC ?

PTC: The Product Development Company

PTC help companies optimise their product development
processes and win with superior physical and information
products.
Tounded in 1985 Product
cﬂ ve foJoe & Feature -base d, gjc-tram e tric Do fid m o de ffz'nj Developmenf
%achuarter& in %"e dFam ﬂ&&acﬁu&e tts SYStem
— ¢ WRoffices: Sates, Research & Development, and Fdueation
Globalleader
- 5,000 PTC employees in more than 30 countries
- 50,000+ worldwide customers

- Deep partnerships with leading system integrators,
software partners and hardware providers

- Worldwide educational programme that helps educators provide
the best product development education for students

:ﬁi\\
ProlENGINEER  #.|  MathcaduoWindchill Arbortext| ProlTOOLMAKER ¥

W 1l L D F I R E" 4.0
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Engineering — whatis it?

Whatis an ENGINEER?

Tke operator ofa raifw’ayfocomotz’ve?
TFe persomn who ﬁxeayour central ke atz'nj b_oifer?
%Joer&on who uses ch'entz'flc k.nowfec[je to so e Joractz'caffroﬁfem&?
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Arm strong
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E ngineering: myth
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Engineering — 1s it important?

The importance ofEngineering & Manufacture to the
UK

2.9 million employees

%roajace é)[%tomotive enjz'neerz'nj annuafturnoverof
F1 60 bHillion

mreﬁface z'nz[uatry Jeconz[on[y to D
- %£19.81 billion, &:ﬁz’nve&tmentoffz.]‘ b illio n
- cgujojoorttf up to 70,000j055 tﬁrouj/;out GZK,

565% of% xKpo rts
75% ofc&ﬂe xpenditure

fx{rort& worth f220 billion

Gross Vitie Flded over Fi 50 billio n

Britis h Indus try NEEDS more Engineers & S cien

Vital to UK economy!




PTC Education Program 00000000 e

British Engineering: World class

7 out of 11 Formula One teams are based 1n N
the UK ProlENGINEER
Every Airbus flies on British Wings

Iconic pro ducts

i{juar, ZnJ&V@T

y;‘iumf/f j‘/zoto rcycfe S
%ton ﬂrm’n

ez2v @orft[/eat[er& n dmaging, cﬁf& Jen&or&)

engineering 4+ passion = adrenaline

—
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O PTC TRuMeH

ﬁ Great British Design : Great British

Engine ering
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Britis h Design: World class

Product Des ign

Innovative and ground

breaking products

3er}/m ourcﬁv we ffm::u&tomer)

¢ a fe xtric, %rniy, %)ﬁx
mcuwtom er)

\7‘207(‘]9”}/ :&'g/ﬁlrt[& m::ustomer)
Feal Standard (PTCecustomer)

ﬁ Great British Design : Great British

Engineering




Enosineerino —is there a problem ?

In many indus tries 54% of the workforce is over 45 years old
33% will be eligible to retire 1n five years

Less than 10% of high school students pursue undergraduate

degrees in engineering.

Of the 10% who enter engineering courses, on average, only

50% earn a degree in engineering.

Is it an image problem?
Perception versus reality
Media portrayal
Pupils reject most jobs on the basis of perception by the age of 12/13*
Career aspirations influenced by ‘celebrity culture’

* Foskett, N.H.and Hemsley-Brown J.V. Career Perceptions and Decision Making. Southam pton: CREM / Heist
Publications



el S O O W b O W ¥
XN 0000¢
Nl ..o.o.o. .++- -
ST AL 2 o o 4

B RB000¢
AR aa'aat sttt 4

What are PTC doing in Education?

PTC DesignQuest

gg*e(joarinj Jtuc[enaffér coffe*je ancfunz'ver&z'@/ enjz'neerz'nj programmes

%‘éoinj teachers ins pire stude nts to em brace te cﬁnoﬁyjy anc[JaurJue

te cﬁnofogyy refated careers

’

%co mJafe te cl;t:vrocyram m e

- egoﬁufare, traz'nz'nj, curriculum

cIlf‘rom ﬁyﬁd Dchcols to tofkjew, uz’vererz'tiew an([fzﬁ fonj fearnz’nj

W rId e at[z'nj commitmentto education

mz:};i/t[z'nj on 10 years ofe.xJaerz'ence

wg‘ifJinj the engineering Jog']oefz'ne
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Why are PTC committed to High School Education?

World-class
engineering students

Top-fiight
Engineers

Kids prepared
and motivated to
study engineering

PTC is focused on developing technological literacy skills

through 3D design, technology, pre-engineering and

engineering programmes.




Industry needs
more engineers
Industry
Including PTC
customers
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PTC Education Programme
PTC DesignQuest
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PTC Design & Engineering applications — High S chools

Pro ENGINEER S chools Edition

becomes certzj‘le:[.
}:‘or classroom and students kome use 6&(79 to 300

Te atures include
- Pro ENGINEER
- %z/zty to create parts, assemblies and dryg

- %iﬂty to exfortcﬁm, 33I
- %Mt] to plot files to printe g

- cés/feetmetaf

- Y
Pro/[ENGINEER

R E* 4.




Pro ENGINEER Schools Advanced Edition

£425 f[vra}t; Jeatfegoetuafcfaasroom ficense (mn(fy)
ComJa/éte mf@mﬁaoﬁtﬁonﬁr&cﬁoob

Cg;cfuzfeqf te cﬁnz’caf&uJaJaort and access to web-based traiy

Te atures include : QQ

- P IENG“\,EER Toundation ;ﬁvantaje éver]thing that’s in the § Q

- ggro IENG”\‘EER g;teractive 3urfilce :ﬁeJiyn 6%‘
- P IENG|NEER%vance¢[&nJerinj g

- ﬁo IENGlNEER(Cab-/L'nj ﬂJign
- efro IENG“\‘EER :ﬁjinj :ﬁe.rg'yn
- CAM

~ Fre ENGINEER Fro duction Tigl (b\

- %o ENGINEER Z o/ T 4

- Fo ENGINg C)O W ics
-~ i ENGINE I e iy
- P ENGINEE? @ nic a

- gfro IENGlNEER zﬁ?[vancet[ﬂcﬁanka

Pro/ENGINEER

E® 4.




High S chool Curriculum

Developed ‘with’ teachers ‘for’ teachers

Leveraging industry best practice
Uhderstand industry application ofthe technolgy
Je rm inc Jo gy fam ifiaris atio n
hderstand the design process

- JTke %od—uct:ﬁeveﬁv(pmentZﬁ cyc/e ]ﬁsizitéltionofICAL
discink ' HAN
Fite r discipfine c[e.;yn ENGINEERS

- g?lzochdanz’ca/, Fhe ctro nic, gfrotfuctiﬁeségn, e tc.

- ﬁfti—z[z’acé]afz’ne, distribute d design te am s
gﬁerjn in the D, manuﬁcture in Ghina

Tke ﬁ&tz'tutz’on ofﬁcﬁanicaffrtjineers
recommends this materiafas a valuable aid
to Juffort&tufentfearninj and beHeves it
D s n formanuficture will add value anzfenjcym entto the fearnz’nj

fTQCBJJ

el rackat 1utorial
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Training workshops
ﬂ'fz'vere([b:}/ %ac”er&ﬁr%acﬁer&
@overnmentenzfor&ef m@ﬁ) (C%z’n Jcﬁooﬁf)

&1 http:#/schools. ptculms.com - CADTRAIN COACH/LMS Course Reader - Microsoft Int... |

Hide Course Map Course List Print  Search Bookmarks Email Link PTC Un

PTC Univers ity Learning Management System

g:l(]f’ rove }/O ur Efl o w ./e Jj e an J & £i[/ [llﬁll]dj:gij[e)itssplav x Please click here to watch an optional

Hide Layer b
PR Leyer recorded lecture of this segment.

’ ﬁ" /‘ ’ C[ ’ Adc‘l Ttemns to a Layer 3
_ Isolate Layer 3
cn, mu ti-m e ta ﬁ rm at E:g%:;zs&f‘eﬁ’ Splines are curves that are defined as passing

e ffpaced tuto rials g
Multiple References

Sketched Points
Offset Points

’

Onfine assessment el el
Datum Curves
sketched Datum Curves
Daturn Curves Thru Poir

FREE acccess to teackers e i

Copy Curve
Curves from Equations

through multiple points,

Knawledge Check Figure 1

cﬁzrtz'cg'joatinj in the 55 CﬂewynQU 65tJ9r0jramme Relations

Documenting Design Ints  They can be created in the Sketcher by choosing the
Section Relations

ﬁy F Dckools , Go ffecy es & Chive rs itie s R Spline tool (8.

| i | @&

(e

® Internet

ProlENGINEER

A2 | R E® 4.0




PTC Design & Engineering applications — Colleges & Univers ities

Pro ENGINEER University Edition

£2000 Joeryearféra 500 seat site ficense
(ComJofe te %/sz;%gofutionﬁr unive rsitie s

Gicthudes te cﬁnz’caf&uJaJoort and access to training
Te atures include :

~ Pro ENGINEER Fo wndatio n vantage

= Jro ENGINEER Fvance d Fsom by

~ P ENGINEER Site ractive Surface Dosign
~ P ENGINEER Hvance & Fonde ring

- P ENGINEER Cubhing Design

~ Pro ENGINEER Poping Do sign

~ Commerciafto Education form at conversion
- CAM

- Pro ENGINEER Pro duction Mhckining

~ P ENGINEER T o/ Do sign Optic

- P ENGINEER HC Sheetmetas

- CAE

~ P ENGINEER T chanism Dynam ics

- P ENGINEER B Favieo raf M de fing

- Pro ENGINEER A chanica

- Pro ENGINEER #vance d Hchanica

ProlENGINEER

R E°
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PTC Desiocn & Engineering applications — Students (College &

Pro ENGINEER S tudent Edition £69 - G e Sto re

Features include:

zﬁo lENGlNEER ?ounc[atz’on ;(f
- }eﬁﬂsarametricféature based sofid mode ffing
- 3Feetmetafanc[u/efc[moc[effinj

- .fnjineerinj drawing production
jt‘teractive céSu;:]%ce eﬁeséyn
%Jemﬁ{y Jzot[effz'nj
L K avio urafa?‘ZOJeffinj
:ﬁeszp’yn %[l’m ation
ﬂc/fﬂni&m @ematic& - cﬁcf—fraj anim ation
j‘zoc/:ani&m @nam ics - sim ulation offérce, vekcig}/, acceleration and

to rque

tructural and Tke rm al sim ulation m@
%vancef&ntferinj

Tole rance %tafyaz’s §
; ‘V\

Pr0|EI\lGINEER

E® 4.0
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PTC Des1gn & Englneerlng apph ations — (College & University

stude nts)

Pro ENGINEER S tudent Edition bundles
ol to Colleges & Chiversities for re-sale to students
— 25 seatbundle - %1050 (Fi2/seat)
— 100 seat bundle - 5,210 (E32/5eat)
— 250 seat bundle - F5,565 (F22/5eat)

Ejnzjqcant Javz'an can be Jaa&&ec[on to stude nts

=~ 1§

ProlEI\IGINEER

R_E®
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PTC Design & Engineering applications - Mathcad

oy . el .. Students can create mathematic content
Familiar, intuitive Mathematic interface and calculate resulfs using standard
. . textbook notation

Natural Mathematics Notation

jzotﬁe matics e Xpressions é q uwations, fé rm ulas,

¢ afeulatio na)are re presented in standard

m athem atic no tation

mzot/f'ematics expressions can be evaluated e ither Student Juat th ¢i

, . udents can evaluate mathematic
num erically orsymbolkically express?ons symbolically to visualize how the
. answers are calculated

Documentation Interface

tudents can explain their work as t/fey think
tﬁroujﬁtﬁe Jorol;fem

%acﬁer& canJaron'(fe féecfﬁacf@ﬂ stude nts ’u/orkwﬁy
annotatinj the worksheet with their com me nts

Robust Mathematics Engine

$ teractive and eas 54 to use Function Category Furction Hame
Curve Fitting and Smoothing ~l Bulstoer |
, , Data Analysis | bulstoer il
- % c/fanje.f are made to variables OreYuatlonJ‘, those bvalfit §|
ving B Itigrid
cﬁanjesfrofajate ﬁrw’art[ant[a/fc[efenc[entre&ufm are Expresaion Type . st
3 File Access
‘[]" amzica [,f}’ upy date d Finance Prlesolve
Wd Fourier Transform =l Radau
- © scriptin ro gram m in orcom pilation is re guire d i - e
JJ j ! ‘7’ j j ' f 7 Odesolve([vf], x, b, [step])
cgu © rt;ﬁ r ‘5(; a /tI 7S % ctors ﬂtric e s Returns a function or vector of functions of x representing the salu
ff ’ ’ to a system of ordinary differential equations in a Solve Block over
range 0 to b; vf is omitted when solving a single ODE,
’ y
"(ém ,jite ffzje nce
] [ o J[ menr |[ c




BDOC
. e s se e e s
..... + 4 90000 ._._.’.‘I‘:’:‘:’:+:*%4 :

Windchill

Windchill PDMLink ProjectLink for Pro ENGINEER — Bundle

100 named users ofq/[ﬂzncfcﬁdi/fanc[ %rf@oufﬂna{yen
100 Productview and Pro IENGINEER ;%[after

Complete Product Development System

Product Lifecycle Management (PLM)
Gre ate (GAD/GE/CHNM. Fre ENGINEER)
Gollaborate FojoeiTink)
Co ntro S (Deta Thnagem ent - POAin k)
Co nflgure (i ENGINEER g 7500 £)
Go m m wunicate (ProductVeew)

Already de ployed in leading Universities
First Robotics High School challenge

UusS Dept. of Energy Real World Dj Challenge

FIRST'




ISODraw

ISODraw University — 50 seat bundle
£2,600 feorpotuaSiconse - Esos annuafmaintonance)
Tailored tool for creating perspective illustrations
Drawing from scratch
Photo tracing
Raster editing
Hotspot creation / intelligent graphics

Data exchange capabilities for 2D vector and raster
formats

Industry-leading authoring tools for CGM files

Industry standards
S1000D, ATA, etc.

Provides illustrators with easy access to 2D and 3D
data; intuitive handling

extensive manipulation functions for 3D models
offloads illustration preparation from engineers

HLR and optimisation to high-quality 2D technical
illustration

reduces further editing to a minimum
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Arbortext — dynamic publis hing s oftware

Arbotext Editor

(Cre ate contentin reusakble comJoonentJ
3uffo rts com po und documents, reuse. Dynamic
Publishing

gtejration Witﬁfe'aJinj content m anajementsywtemw

e@mam ic reuse

HTM
Arbotext Publishing Engine i '
cft(jgort - -
- ‘Converttommnf, Eﬁrameﬂk‘en@?mgjﬂ? . Q
Foro rt XML Authoring
por . .
- Converts mmg‘ﬁto @T Conflguratlon Q.‘g.. o /O
Management = :
- Greate J?}/fe'dlfeetanffub-fis” te Word. 9 @QO‘% <~
- EnieJJefjrafﬁics :--: C'.'
Dynamic Link Manager i : g
%Jarovew ease antf&feez[ofaut/forinj with finks r='\i i.-:q r-‘ Technical
Guarantees fink valkidity e NE wa ¥4 lllustrations
Ezaﬁfe&froz[uctz’on ofcl:}mam ic contentbhased on audience, fanjuaje, "=='
media, conte xt.. @ S E
Arbotext adapters Enterprise Content &
ﬂcumentum, m content mzonajer Process Management

Sell to Universities for their use. COMMERCIAL sale

cﬂve /BJom ent curriculum e tc.

W%- ﬁoutﬁz;?}ica (fik‘e the open u:'versz'zf}/ - correJJaonofence CourJEJ)




Pro TOOLMAKER

Pro TOOLMAKER University — 50 seat
bundle

£2,600 GJerJaetuaffz'cenJe -f503 annualm az’ntenance)
Very easy to use

Powerful 3D machining

Fealformold & die
(Gore/Cavz'g/ ﬂc/f:’nz’ny

Dre casting die

Forging die

Fije ction m ol and blow m o s
Fle ¢ tro de macfininj
j‘zotfeffz'nj and prototyping
j‘zoficaffarts

Gﬁufefry

Stand alone CAM package
tan Ee u&etfafonjefitfe %@tﬁert%fac(aje
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Why should schools & universities teach PTC technology?

Industry leading technology Employment: UK demand for Pro|ENGINEER

Future employment o ortunitie 400
ploy PP

|
%‘OJuCttﬂJéyn é)[ fnjz'neerz'nj 35O ——— |
eﬁt’verwe range ofz'nfu&trz'e& T
Bl =
- I;%ttomotive
- %ro&face 250 — —l'
- azo([z'caf -I.
200 —
- ‘(;onesumerfrofuctw
- zﬁofuctcﬁewyn 150 —
100 — Apr-08
Jul-08
50

Pro/E
SolidWorks
Catia
Inventor
SolidEdge
Unigraphics

Statistics from Monster.co.uk.

(Keywords: Pro/E, SolidWorks, Catia, Inventor, SolidEdge, UG/Unigraphics)
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Why should schools & universities teach PTC technology?

Engineering is the Future

The future of the human race doesn’t depend on Accountants,
Lawyers, Footballers, Rap Artists, Celebrities, etc.
Global Challenges

Energy Security

- Renewable energy
Wind, Water, Solar...

Water Resources

- Increased global demand
Food

- Increased global demand
Climate change

- Reduction of CO2 emissions
Energy efficiency
Transportation

Sustainable Development




Why should schools & universities teach PTC technology?

Indus try and government recognition

PTC is partnered with government, industry, educational and
professional organisations, and Universities.

Endorsement of the PTC DesignQuest programme and curriculum.

department for
children, schools and families

R}FE& lon OfIc 1 e design
and technology
ENG NEE RS ' H D I association

Specialist Schools
ana Academies Trust

EXCELLENCE AND DIVERSITY

mmﬂmnr I ~ \\<
Strathclyde D W SCOTTISH /\ CYNGHRAIR TECHNOLEG CYMRU
‘ QUALIFICATIONS

Glasgow el s 4JECHNOLOGY ALLIANCE WALES

ICT vendor alliance

@ Batielle

FIRST' M The Business of Innovation
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What’ in it for PTC?

In many indus tries 54% of the workforce is over 45

years old
33% will be eligible to retire in five years

Less than 10% of high school students pursue

undergraduate degrees in engineering.

Of the 10% who enter engineering courses, on

average, only 50% earn a degree in engineering.

The welfare of our commercial

customers 1s linked to the availability




PTC Education Program

Prooress to date: Global Impact

23,000 teachers trained —and

Counting
Over 12,000 high schools
5 million students —and cou

28 countries

Ko 7tk Hn e ric a
- 9,800 teachers trained
- 4,500 secondary schools
- 400 Universities / Colleges
Furope, Midte Fust & 5?%:;1
- Over 10,000 teachers trained
- 5,200 secondary schools
- 455 Universities / Colleges
5 ia /P c ific

- Over 3,500 teachers trained

- 2,350 secondary schools
- 700 Universities / Colleges




Is this engineering?
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Is this engineering?
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Engineering — what is new technology?

Sterling engine

Engineering workshop
theory & practice

Circa?

Sterling engine
Local power generation
Circa?
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F1 in Schools

— wheel design
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Modelling in context + RP

USB memory pen

Stuart Douglas — Ripley St Thomas School
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PTC DesicnQOuest — Student examples




PTC DesicnQOuest — Student examples

Ripley St Thomas High School, Lancaster, England: Matthew Cronshaw
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PTC Education Program 2000088805 ¢ .

Modelling — Aesthetic + technical




Ripley St Thomas High School, Lancaster,
GGG
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PTC DesicnQOuest — Student examples

_ _ Alarm clock for the deaf; sends alarm signal via bluetooth to vibrating
Ripley St Thomas High School, Lancaster, wristband



PTC DesicnQOuest — Student examples

ipod docking station & speakers
Student going onto Brunel
Ripley St Thomas High School, Lancaster, University

C
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PTC DesicnQOuest — Student examples

Ripley St Thomas High School, Lancaster,
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Stirling Engine
Modelled by Curtis, 8 years old
West Sussex, England.



PTC Education Program

PTC DesicnQOuest — Student examples

Battery and Torch
Modelled by Lottie, aged 7

Chichester West Sussex,
England




Expanding commitment to education

PTC committed to continuous development of educational activities
Identified need for interesting Project Based learning activities

The result of 12 months research and development

PTC partnership with a British institution
- Long time Pro/ENGINEER user

Suitable for children of all ages, from 11 to 80

Global potential
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Exclusive branding
Support and prizes
Nine regional heats
UK national final

Product case studies Materials and processes Designers
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Why?
ggrovz'c[e an e xciting (}oroc]'e ct’f(‘)ra‘cﬁoo[&

fxfanc[z'nj our curriculum
- Cgmzocrcww curricula

The Curriculum
STEM related project
- Design and manufacture a slot-car
CAD, CAM, electronics, assembly, etc.
The Competition
Regional races
- 9 educational regions
National final

Different Levels
FORMULA 3
- Keystage 3 (11 to 14)
FORMULA Eco (in development)
- Renewable energy, efficiency, etc.
- Keystage 4 and engineering diploma (14-19)

Scalextric4Schools - F3
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PTC Education Progran = sese BRRssess
Céicafextrz’c;&c/foof& ~ the website m

www.scalextric4schools.org

Download PTC curriculum
Download Scalextric components

- Pro|[ENGINEER format
Rules and regulations
Register a team

- Upload team details

- Upload lap times
Order parts and track

- Significant discount
Education ONLY!

Z SCA.LXTRfC

4SCHOOLS

PIC in parinership with Scalextric have ceveloped
an extiting 3w coriculum profest which allaw
on, buil3 and race sheirvery own

Design: using PTC Pro/ZNGINEER 3D madelng
SOMAare avallable Yoz 1 SE00I5 35 partolthe
Cad in Schools Inltatve

Build: in-egrating gan sine Sealestriz components
rmade avallavle a 2 olScoJnt o educatior through
AllFas gadion




Curriculum - CADCAM

Pro|ENGINEER

Chassis

Body shape & mould design

Photorealistic render

Testing — structural and thermal
Testing — mechanism dynamics
Animation

3D drawings

Library of standard components

Flowmerics — CFD analysis

Outcome

Laser cutting

CNC machining
Vacuum formed bodi

Injection moulding

Rapid prototype - casting
Publicity images

Proof of concept
Gearing, acceleration
Simulation
Assembly/production




Virtual testing, analysis and simulation

Cof G

Mass
Acceleration
Cornering

Structure
Heat

&
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Pro|[ENGINEER simulations

Scalextric4Schools - F3 ®
Pro|ENGINEER - Wildfire 4.0 ;
Schools and Schools Advanced Edition :

XN
CYNGHRAIR TECHNOLEG CYMRU scormisn DW
Olml IFICATIONS
AUTIRORITY n:—_‘

J;Ecmm\' ALLIANCE WALES

‘I" g
department for ET:\:":.‘..M1 c
children, schools and families CAD ﬁc‘"
™
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Curriculum extensions

Systems and control
Speed control
Digital car ID
Lane change
Lap/sector timer
Lap counter
Efficiency
Pit stops .
Super capacitors — recharging v
‘Green’ electricity — generation
Materials and manufacture




dc ale xtrz'cl,&c/;oofa -~ progress

Pilot
2 schools
One school immediately committed to deliver to entire year group
Feedback is amazing

Launch and roll out
Curriculum launch — 20th November at the D&T Show
Competition launch — January 27th 2009
- John Kelly Boys’ Technology College
- James May — Top Gear
- James Cleave — World Slot-car champion and D&T teacher




1991 — Wooden wheel

1997 — Steel wheel
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Top-down Parametric 3D model

Pro|ENGINEER modelling
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UK Pedley wheels

2002 - Pow Gill Mill, Cumbria
2005 - Stornoway Mill (www.stornowayamenitytrust.co.uk)

2008 — Holywell, North Wales 8 Kw
5 metre diameter — 200 litres sec -1



http://www.stornowayamenitytrust.co.uk/

S

Sri Lanka

Since 1998 Pedley trust has been
bringing electricity to remote villagesp
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D&T

Social & Historic context Math & Science principles

Testing & evaluation

Investigations

Renewable energy

Water wheel
Team roles

Cad model

Case studies Design Student roles  Sc¥maths principles

Software tutorial

From water to wire

Pedley wheel trust
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Environmental impact

Research altematnes powes ganesalian systams, heir efficiency and environmenlal
impact Hew would you measure this? How is carbon fasipnnt measured?

Further investigations

anical simulation
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Preparations for teaching the diploma in Engineering

Explore the issues for schools who are already delivering or
considering introducing Engineering

Identify and document exemplars of best practice
Engineers, companies, products, processes

Agree a definition of (modern) engineering
Identify the detailed requirements for effective delivery in schools

Clarify those aspects of modern engineering PTC can help support
Identify and prioritise PTC actions in these areas

Show how engineering can be taught effectively in schools
Educate decision makers at every level in education

Devise management strategies for schools planning to introduce the
course

Provide teachers with high quality curriculum, training and support
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Stop!

have we missed something?




Old style engineering

‘Over the wall’

Department

£

Continent
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Product Lifecycle Management

Product Lifecycle Management (PLM) provides the tools to successfully
manage information, communication and collaboration across the entire
product lifecycle from idea through to retirement.




PTC Windchill Project Link

Product Life Cycle Management (PLM)

Stores all electronic data relating to a product

ife cycle in a project . o« e

Windchill ProjectLink Collaboration
Access to data is controlled so that users can s ot

only see/edit information relevant to their role F”J'i”””g l :ﬁ t ﬁ
Mrogram Manag r
) \ | 0"

Project Management
Create hierarchical team structures
Schedule meetings reviews and discussions /

. . . Suppicr ’
Create timelines and milestones @

Supplier = @

Cross enterprise project management

Web based Ul enables access anywhere




Why teach PLM?

Product development is a team activity
Teams are often widespread

Large data sets for complex products
Concurrent development — time to market

So is this a PTC brainwash?
PTC is foremost a PLM software supplier
Almost no mention of CAD on their home page
Pro|[ENGINEER is just one tool within PLM suite
PTC provides PLM solutions to the fashion industry

IBM

IBM’s revenue for 2007 = $26.4 billion

$5.7 billion in sales of software

Acquired 11 software companies in 2006

IBM provide PLM applications for companies many

of which are not MCAD specific.
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Product development is changing!

- Over half of companies outsource a significant portion of design
Up to 70% of parts in products may come from suppliers
* 66% of companies outsource a significant portion of manufacturing
Up to 70% of a product’s cost is determined during early design
- Customers are playing a more direct role in specifying and configuring products
- Over 75% of companies develop products on multiple sites

There is ever increasing demand on product development
Reduce time to market for new products

Improve new product innovation
Improve product quality and cost (right first time)
- Create derivative products for niche segments or specific geographies
- Coordinate across multiple product development locations worldwide
- Work with globally distributed manufacturing locations
- Support customers located worldwide




Models of PLM

Frafermed Parts
Approved Vendors
Recjulramants

Design Fesdbock
BOM
Chonges Engineering

Models
Drowings

Simulations . .

Design Pariner

Concapls
Fequiraments

Feasibility Fesdbock
Tooling Designs
‘Work |nsfructions
MC Programs

Distributed Mfg.
Manufacturing

Custom Configurations
Flald Motices:

Customar Concarns

@ / Fallure Raports

User Service Manuals

e Y

Customers

Proposals
Customar Requirements

Markst Requirements
Brochures Data Sheets
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Or...

Where is the
Master copy?
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Avoid Communication Failure - Use a ProjectLink Collaboration Workspace

Project




Microsoft productivity suite featuring SharePoint L’:.H @:ngpgygg&wm

SharePoint is Microsoft’s new “infrastructure for collaboration”
Basic offering, Windows SharePoint Services (WSS) is included with Microsoft Server

SharePoint is ready to use, but also a platform for other applications such as Microsoft
Office SharePoint Server (MOSS) and Microsoft Project Server

Microsoft Microsoft :
Office Project Microsoft
Applicatio Outlook
ns

Microsoft Microsoft
Office Project

Microsoft
Dynamics
Servers

SharePoint Server
Server

Microsoft
Exchange
Server

Windows SharePoint
Services

Becoming ubiquitous,
available on over 100
million desktops
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Microsoft SharePoint 2y Windows .
Windows SharePoint Services offers:

Infrastructure for Collaboration

Foundation for building web-based applications

Easily accessible Web-based
Web-based workspaces provide team access
with just a browser

Announcements, alerts, discussion

. Collaboration forums, blogs, wikis, file-based
Wlndow.s collaboration
SharePoint
Services Manageable SQL*Server, IIS, Internet Explorer,
infrastructure tight integration with Outlook
Low total cost of Bundled with all Microsoft Server
ownership products



Windchill

Introducing Windchill ProductPoint ProductPoint-

PTC’s new Microsoft SharePoint-based solution for product development
Complements the Microsoft productivity suite
Unleashes SharePoint for product development

Microsoft Microsoft _
Office Project Microsoft
Applicatio Outlook
ns

Microsoft Microsoft
Office Project
SharePoint Server
Server

Microsoft
Dynamics

Servers Microsoft

Exchange
Server

Windows SharePoint
Services




Windchill

Introducing Windchill ProductPoint ProductPoint-

PTC’s new Microsoft SharePoint-based solution for product development
Complements the Microsoft productivity suite
Unleashes SharePoint for product development

Microsoft Microsoft
Office CAD & Project Microsoft

v Engineering Outlook
Apprl:gatlo Applications

Microsoft Microsoft . . Microsoft
Office Windchill Project
SharePoint Server
Server

Dynamics
Servers

ProductPoint

Server Microsoft

Exchange
Server

Windows SharePoint
Services
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Windchill

Windchill ProductPoint ProductPoint-

Windchill ProductPoint extends SharePoint to product development

Supports all types of structured information; such as files from Pro/ENGINEER or other CAD
systems

Enables sharing, visualizing, and markup of engineering data
Works with Windchill-based systems for product development collaboration

Manages multiple formats of CAD

MultiCAD SharePoint files, their structures, and inter-

Services relationships
: : Presents information from
Windchill \évﬁg?gggliri?\r}\lgg I];Oarrts) Windchill systems in SharePoint
. browser
ProductPoint
Server ProductView SharePoint Publish and visualize accurate,

Services lightweight product viewables
Windchill PLM Share CAD data across multiple

Connector Integration* Windchill PDM/PLM systems

*Windchill ProductPoint 2.0
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Windchill ProductPoint appeals to organisations of all sizes

For Small organisations:

The shared folder crowd, who are struggling to manage CAD data but want something
fundamentally simpler than conventional PLM

Organsiations who need to collaborate with their customers and suppliers

Customers of CAD companies who provide no effective vendor-supplied PLM
solution (e.g., Autodesk customers)

For Medium and Large organisations:

Organisations that are standardizing on SharePoint as a company-wide collaboration
backbone

Special purpose workgroups (e.g., CAE, advanced research) that want SharePoint-
level capabilities that can, as necessary, interact with a broader PLM suite
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Windchill ProductPoint adds value on top of SharePoint

Key Capabilities Windows Windchi
SharePoint ProductPol
Services
Web-based workspace ] ]
Blog, wikis ] ]
File-based collaboration (] (]
Microsoft Office integration ] ]
Basic Pro/ENGINEER data management ]
MultiCAD file management ]
Engineering calculations management ]
art libraries B
Product development reports ]

“Winddambedided 3B Yisualization and markup []
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Key capabilities and benefits

Windchill ProductPoint

Quickly search N '
. . . . EELESES ® e e T TR T e e
Find the latest versions of the right files e i pgm - v @ v ons
Driving greater team productivity = el o
- . -. e ST R
Extend access RS o g e e
To engineering content throughout the . TR
Company me ? toovder  Dozan
Enabling more reuse and better decision
making
Get up and running quickly O

With a fast and easy deployment, on top
of a new or existing SharePoint Server

Reducing total cost of ownership

= Recyck Bin

Adopt with a minimal learning curve

Due to the familiar interface and
integrated environment
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