EEEVESETEY Formula 3

4SCHOOLS

s )| (HORNEY)

root

D p1C

W5-SE-L1-0202-1.0



Written by  These materials are © 2007, Parametric Technology Corporation (PTC)

Tim Brotherhood All rights reserved under copyright laws of the United Kingdom, United

States and other countries.

PTC, the PTC Logo, Pro|ENGINEER, Pro|DESKTOP, Wildfire, Windchill,
and all PTC product names and logos are trademarks or registered
trademarks of PTC and/or its subsidiaries in the United States and in
other countries.

Conditions of use Copying and use of these materials is authorised only in the schools
colleges and universities of teachers who are authorised to teach
Pro]ENGINEER in the classroom.

All other use is prohibited unless written permission is obtained from the
copyright holder.

Acknowledgements Initial idea and ongoing development - Chris Jarman & David Eyre,
Edgecliff High School
PTC i Phil Darlington, Andy Deighton, Mike Brown, Alister Fraser, Tom
Malloy
TEP i Nick Baldwin, Allen Bower, Mark Harmsworth
Hornby i Josep Pastor and his team
Root Solutions i Roger French
Boxford i Howard Barrett, Paul Barraclough
CR Clarke i Maurice Clarke
Staffordshire University - Dave Cheshire,
Proofing and comments i
Trialing i Wolgarston High School, Al | ey 1Behéok Hi g h

Feedback In order to ensure these materials are of the highest quality, users are
asked to report errors to the author.

Suggestions for improvements and other activities would also be very
tbrotherhood@ptc.com welcome.

Product code W4-SE-L1-0202-1.0

The following organisations share a common goal of promoting STEM subjects and
endorse PTC DesignQuest curriculum.

CYNGHRAIR TECHNOLEG CYMRU
JPECHNOLOGY ALLIANCE WALES

soilutil I /
j - p)
HORNBY- grr;?&% Dl
Boxford Glasgow

\\/
CR CLARKE By

department for i %l:esihgnl ‘
. o and tecnnoto
children, schools and families ekt
CAD/CAM

IN SCHOOLS



mailto:tbrotherhood@ptc.com

Session one i Scalextric4Schools challenge..............uuiiiiiiiiiiiiiiii s 5

OULIINE e 8
Task one - Prepare for modelling ... 8
Task tWo T BOAY Profile ......ouueeiiiii e e e e et e e e e e e eeannes 9
TasK three T SIdE tAPET .. ..o 14
TaSK fOUr T ROUNGS ... 16
Task five T WHEEI ArCNES ........ueiiiei e 18
BLIE= 5] ST D G 1 (0] Yo Lo | 19
Task Seven - Part PrOPErtIES ......ccoooe e 19
Session two T Physics of car performance ...........cccooovieiiiiiiiiii e 21
Task 0ne - REVIEW NOMEWOTIK. ........ccoiiiiiiiiiiiie e e e e e e e e e aaen e e e e e 21
Task tWO - DESIGN QUITE ........ueueiii e e e e e e e e e e e e e e e e e e e 21
Task three T Review design facClors ... 21
Homework one i Design SKETCHES .........ciii i i e e e e eaanes 21
Homework two i Hornby the company ... 22
Session three T Modify Pro|JENGINEER MOdEIS .........ccooriiiiiiiiiiiii e, 22
Task one i Modify an exiSting Part..........oooeeeeeiiee e 22
Homework three T Competition rules T design opportunities ...........ccccevvevvicieeeeeeeeeeennns 28
Extension one - Alternative modelling Strategies...........covvvvvviiiiiiiiiiiiiiiiiiiiieieeeeeeeeeee 28
Homework four T Change rEQUESLE .........cciii e e e e e e eanens 35
STt (o g I (o0 G @ 1V I B T=T] [ | o RN 35
Extension two - Tracing a hand drawn SKetCh ..., 36
Homework five T CNC mMachiniNg .........oooviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e 39
SesSIoN five - MAChINING ......ii e e e e e e 39
EXPOrting an STL fil@ ......cooviiiiiiiieeee e 43
Session SiX - Vacuum fOrMING ......uuiiiiiii e e e e e e eaaaas 44
Homework six T Scalextric Car deSIgN ... 45
Session seven T Testing, analysis & simulation .............cccooooeviiiiii e, 45
Homework seven - Industrial deSIgNEer ...........covviviiiiiiiiiiiiiiiieeeeeeee e 49
Session eight - Presentation preparation ... 49
[ 11 1 0T 49
Task one - CAD modelling the vacuum formed body ...........ccccooveiiiiiiiiiiiii e, 50
Task two i Add bodyshell to the assembly ..., 53
Task three T rendered CAD MOEl.........coooeiiii i, 54

Task four T APPIYING TEXIUMNES ...t e e 55



Task five T Sponsorship and [0gOS ........ouuuuiiiiiiiii e 55

Task SiX - APPIYING @ AECAL.........ciiii e 57
Task SEVEN - FINAI TENUET..........iie e 59
Task eight T Simulation and analySIS ...........ccooieiieiiiiiiii e 60
SESSION NINE T RACES ..eeiiiiiie et e et e e e e e e e et etb e e e e e e e eeeeesnnnnnn s 62
TSI (o] g I (=T I o (ST 0] = U1 0] o 62

Appendix T Car design temMPIate ... 63



Pro|ENGINEER Wildfire 4 Scalextric4Schools

Session one i Scalextric4Schools challenge
Introduction

The Scalexstric4Schools challenge is a curriculum project where you will be taught how to
use Pro|ENGINEER 3D parametric modelling software to create a 1:32 scale racing car.

After studying the physics of car performance you have the knowledge and understanding
to redesign your car before manufacturing and testing it.

A series of competitions are planned giving you the opportunity to race your car against
those designed by students from other schools.

Prior learning

This module assumes you are already familiar with Pro|ENGINEER and comfortable
creating parts, assemblies and testing movement using kinematic motion.

If you are not confident about these techniques you should complete the Cam toy or Wind
sculpture modules prior to attempting this one.

Scalextric4Schools curriculum

This is a partnership between PTC, the Technology
Enhancement Programme (TEP) and Hornby.

Rules for the Formula 3 challenge are located in
the appendices at the end of this tutorial.

The activity was originally developed by d&t
teachers at Edgecliff High School in Staffordshire,
England. The cars you see on the right and below
were created at the school.

http://www.edqgecliff.staffs.sch.uk/

Scale models

Most slot cars are designed to scale of 1:32. This
means a car 4 metres long in real life will be
125mm long to this scale. Later in this tutorial you
will be shown how to transfer your sketches into
Pro|ENGINEER and trace around them to create
the shape of your car.

PTC 1 www.ptc.com www.scalextric4schools.org page 5 of 63
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Challenge

You are invited to design and make a slot car
based around a standard design chassis. Models
should be to a scale of 1:32 and comply with the
rules in Appendix one.

After designing and making your car you will be able to test it on any Scalextric track, as
will even work on old track which many homes have stored away. Online auction sites are
another source of second hand or new Scalextric.

Schools can buy sets of parts and a special track layout for this challenge at heavily
discounted prices. Your teacher has detalils.

Car design

The slot car body will be vacuum
formed from thin thermoplastic
sheet over a 3D former.

Your task will be to create a design
for the body using Pro|ENGINEER
around a standard chassis. After
modelling it you will manufacture,
assemble and test it.

PTC 1 www.ptc.com www.scalextric4schools.org page 6 of 63



Thermo-plastics

Thermoplastics become soft when heated.
They can be moulded and remoulded easily
making them ideal for school projects.

Thermoplastics consist of long molecular
chains with hardly any regular structure.

There are many thermoplastics available
including; acetal, acrylic, nylon,
polycarbonate, polyethylene, polystyrene.

http://en.wikipedia.org/

Suppliers of 2mm clear acrylic
This is cast acrylic and ideal for laser cutting the chassis components.

The Design and Making Centre, Cornwall, UK
http://www.designandmakingcentre.co.uk/home/default.asp
MPAC1 - 2mm acrylic 1000mm x 500mm = £7.50 per sheet (ex VAT)

Middlesex University Teaching Resources
www.mutr.co.uk

CS6 017 - 2mm acrylic 2000mm x 500mm = £8.95 per sheet (ex VAT)

Suppliers of Imm HIPS
High impact polystyrene (HIPS) is ideal for vacuum forming bodies

The Design and Making Centre, Cornwall, UK
http://www.designandmakingcentre.co.uk/home/default.asp

MPV2A-White 21.5mm HIPS 1372mm x 66 Omm = £5.75 per sheet (ex VAT)
MPV2A-White 21.5mm HIPS 1372mm x 66 Omm = £5.75 per sheet (ex VAT)

Note: Prices correct March 2009












































































































































































