Scalextric4Schools–2011 Competition rules - Provisional
The final version of these rules will be available for download from the NAMIG web site:

For 2011, C2C and Scalextric4Schools offer two challenges to schools. 

“Cruze Challenge” 
 “Cruze Ecoline Focus” 
NAMIG will be running a South Australian Championship. This is provisionally set for 9th November at the NAMIG Expo and dates and times will be announced to participating schools in due course.
Competing schools have the responsibility to organise their interschool competition required to select the team to represent their school for the South Australian Championship. 
Global sponsors
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Regional sponsors 
GM Holden logo
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Sonnex Engineering logo
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1. Cruze Challenge (F3 Racing car)
1.1. The challenge –

Design an assembly process and any associated assembly aids required to assemble the provided 1/32 scale chassis and body in the quickest possible time then race the vehicle to travel as fast as possible around a Scalextric ‘Sport’ track before the car is disassembled again. All 4 members of the team are required to consecutively assemble, race and disassemble the car in a fast and standardised manner. The winning team of the race portion of the challenge will be the team who completes the set number of laps in the quickest possible time.
The components for the car will be provided by NAMIG and will require soldering of wires between the car pick-ups and the engine as well as some general assembly.

Supporting the race portion of the competition, each team is required to complete the following:

Any assembly aids that the team believes they require in order to make the assembly / disassembly process as efficient as possible are required to be developed as a 3D CAD model and part of the assessment is the comparison between the CAD model and the actual assembly aids used. 
Teams are encouraged to assess the robustness of the design of the provided chassis and develop suggested revisions. Revisions are required to be approved by the Technical Director of the Competition prior to being made to any chassis that is intended to be used in competition. Any changes must be made via a revision to the supplied chassis CAD data.

Develop a 5 to 8 minute ‘YouTube” format video. 
The YouTube format video is required to include the following aspects.

· Introduce the teams by name and what roles they have filled.

· A brief explanation of the journey the team has been taken down by participating in the competition.

· The assembly process you intend to use to assemble and disassemble your car.

· What assembly aids you have designed and manufactured (JPEG of the CAD model that was used to design the assembly aids is to be included).

· What changes you have requested to be made to the chassis JPEG of the CAD model that describes the changes is to be included). Also include feedback from the Technical Director.

· What problems you have encountered and how did you overcome them.

· What you have learnt from the competition individually and as a team.

5 weeks prior to the South Australian Championships, each team selected to represent their school in the competition is required to provide the following to the Competition Technical Director:

· YouTube format presentation

· CAD Models of assembly aids

· CAD Model of any approved revisions that have been made to the supplied chassis.
· A document that describes the assembly process. A format for this document will be provided to the teams.
Continuous Improvement activities conducted between week 5 and week 1 by the teams on both the chassis design and the assembly process is encouraged and points will be awarded as part of the overall competition points score.

One week before the competition any Continuous Improvement changes in either the CAD models of the chassis designs or the assembly aids are to be submitted to the Competition Technical Director. The finalised assembly sequence is also required to be submitted and this is the sequence the team will be assessed against during the competition. In addition the team is to provide a 2 page written project report, provide an Executive summary of the Project and any continuous improvements activities that have occurred in either the assembly process of chassis design
On the day of the competition each team is required to explain and demonstrate their process to the assessor assigned to their team. The assessor will have a copy of the finalised assembly document previously submitted. During the race itself, teams will be assessed on how well each member follows the developed process. Teams will also be required to provide a 5 minute verbal presentation, with all 4 members of the team participating. The presentation is to include all of the items included in the YouTube format video excluding the assembly process, assembly aids and suggested chassis revisions. Teams are to focus on introducing the team and their roles as well as explaining the journey the competition has taken them down, what issues they have encountered / solved and what they have learnt from the process.
1.2. Judges will be employees of NAMIG and Regional Sponsors or others nominated by them. Assembly / disassembly processes will be assessed by Holden employees experienced in the assembly process used at Holden.
1.3. Track -The competitions will use standard Scalextric ‘Sport’ track which will be supplied to each school competing in the 2011 competitions.
1.4. Heats and testing.

1.4.1. The schools are to organise inter school competitions to select the team to represent each individual school at the South Australian Championships.

1.4.2. Teams are encouraged to contact their local slot racing club or hobby shop for guidance on designing and setting up their cars. 
1.5. Finals 
1.5.1. These will be managed by NAMIG and partners and provisionally planned for November at the NAMIG expo.

1.5.2. Prizes will be awarded at the discretion of NAMIG/sponsors.
1.5.3. It is envisaged that one team per participating school will represent the school at the South Australian Finals
1.6. 3D Modelling

1.6.1. Any 3D parametric modelling software can be used to design the assembly aids required for the race portion of the competition and suggested changes to the supplied chassis but to facilitate judging, teams must submit their CAD models as Pro|ENGINEER assemblies. STEP is the preferred file import format although IGES will be accepted. 

Note: a single seat of Pro|ENGINEER Student Edition is available free to all teams for this purpose. Teachers completing accredited training through the PTC Global education Program receive a free site license that includes home use for staff and pupils. 

www.ptc.com/go/schools

1.7. Chassis and motor

1.7.1. Cars must use the ‘standard’ 12v motor supplied by NAMIG for the Cruze Challenge. Motors must not be modified.
1.7.2. Chassis must be as supplied by NAMIG unless approval is obtained from the Competition Technical Director.
1.8. Dimensions –Also see orthographic drawing
Although the body and chassis component are to be supplied by NAMIG if modifications are requested to be made, the cars must still comply with the following dimensional limits
[image: image5.png]Minimum value

Maximum Value

.8.1. Overall length 100mm 165mm
.8.2. Overall width 64mm
.8.3. Overall height 30mm 50mm
.8.4. Ground clearance

.8.5. Front wheel diameter 21mm 21mm
.8.6. Front wheel width 10mm 10mm
.8.7. Rear wheel diameter 21mm 21mm
.8.8. Rear wheel width 10mm 10mm
.8.9. Slot guide length 25mm
.8.10.Slot guide pivot lead 107mm





1.9. Appearance

1.9.1. The supplied Cruze Hatchback body is to be painted in a colour scheme of the team’s choice

1.9.2. The body is allowed to have holes drilled through it to allow it to be attached to the chassis so long as the top of the drilled holes are no more than 20mm off of the ground.
1.9.4. Global and Regional Sponsors logos (supplied as JPG images on page 2 and 3) must be clearly visible on the external body of the car at the minimum dimensions shown. Teams are required to create stickers out of the JPG’s included in these rules.
1.9.5. Other logos and advertising are allowed on the car with the exception of 

Companies offering similar or competing services or products to any of the global or regional sponsors listed above. Teams can request clarification from the Competition Technical Director if they require.
1.10. Slot guides

1.10.1. No projections downwards capable of guiding the car are allowed, 

except for the guide blade, and electrical pick-ups. 

1.10.2. The slot guide provided in the component pack must be used.
1.11. Wheels and tyres

1.11.1. All road wheels shall be in contact with the track surface at rest and must 

rotate. 

1.11.2. Teams must use the standard tyres supplied in the official Scalextric ‘component pack’. Tyres must not be modified or treated. 

1.12. Miscellaneous

1.12.1. Apart from the standard Scalextric electric motor, magnets are not allowed.

1.13. Entrants

1.13.1. Teams entering should have four members adopting the roles of: 
1.13.1.1. Team Leader
1.13.1.2. Designer

1.13.1.3. CAD Lead
1.13.1.4. Manufacturing Engineer 
1.14. 

Judging – YouTube format video
This will be used by the judges to assess the quality of initial design and the process used to come up with both design changes and assembly process.
Marks awarded for the videos contribute to the overall team scores. 

1.14.1. Video’s must be submitted electronically at least five weeks before the final races.

1.14.2. The files must be in a format viewable on a PC running Windows XP/Microsoft Office 2007/ Pro|ENGINEER Schools Edition Wildfire 4.0/5.0

1.14.3. In addition to the general requirements shown in section 1.1, the video may include:

1.14.3.1. Individual/school details

1.14.3.2. Team name.

1.14.3.3. Individual/school name and address

1.14.3.4. Student team member names

1.14.3.5. Supervising teacher

1.14.3.6. Advisers/consultants including roles

1.14.3.7. List of sponsors and their contributions

1.14.3.8. Car and assembly process designs including;

· Initial and development sketches

· Design development with key milestones how the design evolved

· Pro|ENGINEER assembly, parts and all associated files for viewing. Teams using other 3D design software must import their designs into Pro|ENGINEER for submission.

1.14.4. Manufacturing

1.14.4.1. Details of assembly aid manufacture; e.g. laser cutting, hand techniques, CNC machining, vacuum forming, RP, sheet material fabrication, etc.

1.14.4.2. Any other manufacturing processes; e.g. manual techniques, changing material properties, injection moulding, etc.

1.14.4.3. DXF, STL and other manufacturing format files

1.14.5. On track testing including performance development

1.14.5.1. Car preparation/adjustment
1.14.5.2. Details of testing conducted.
1.14.6. 3D CAD modelling of chassis modifications and assembly aids
1.15. Judging - Finals

1.15.2. Staff from NAMIG and partners will be judging the competition and their decision will be final.

1.15.3. Prior to the finals judges will mark sections A and B of the assessment sheet.

1.15.4. At the finals teams will be required to do a 5 minute presentation.

1.15.5. A ‘standard’ Scalextric4Schools layout will be available for testing. 

1.15.6. The competition track layout will use standard Scalextric Sport track sections with the actual layout revealed on the day of the event. This track may be landscaped and have elevation changes 

1.15.7. Teams will be allowed a short practice on the competition track.

1.15.8. If the car stops or leaves the slot/track only team members are allowed to re-slot the car.

1.15.9. Points for the “results section of the Assessment sheet will be awarded for the order of times for time for the team to complete the 8 laps with the quickest receiving 10 points and second 9 etc.
1.15.10. A Prize will be awarded based on the total score as per the assessment sheet.
Cruze Challenge Dimensions:
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2. Cruze Ecoline Focus
2.1. The challenge – Design and build a 1/32 scale vehicle to transport people and/or goods as efficiently as possible. A chassis and components packs will be provided but students are free to redesign and replace any or all of these components. A Holden Cruze body will be provided and must be used. Modifications to the body in the form of holes and slots are allowed so long as the completed body still retains the appearance of a road going vehicle.  
2.2. Judges will be employees of NAMIG and partners or others nominated by them.

2.3. Track – this will be the standard Scalextric ‘Sport’ track layout.

2.4. Heats and testing.

2.4.1. The schools are to organise inter school competitions to select the team to represent each individual school at the South Australian Championships.
2.4.2. Teams are encouraged to contact their local slot racing club for guidance on designing and setting up their cars. 
2.5. Finals 

2.5.1. These will be managed NAMIG and partners and are provisionally planned for the NAMIG expo.

2.5.2. Vehicles must be powered solely from electricity through the Scalextric ‘Sport track’ and standard DC power supply. A speed controller will be specifically developed by NAMIG for use in the competition so energy use can be calculated.
2.5.3. The vehicle should not contain any stored energy when placed on track 

prior to a run.
2.5.4.
Other than repairs, once the 5 minutes have commenced, the car cannot be modified in any way.
2.6. 3D Modelling

2.6.1. Any 3D parametric modelling software can be used to design the car but teams must submit their CAD models as Pro|ENGINEER assemblies to facilitate judging. 

STEP is the preferred file import format although IGES will be accepted. 

Note: a single seat of Pro|ENGINEER Student Edition is available free to teams for this purpose. Teachers completing accredited training through the PTC Global Education program also qualify for a free site license that includes home use for staff and pupils. 

www.ptc.com/go/schools
2.7. Chassis and motor

2.7.1. Although a standard ‘components pack will be supplied, teams can choose any electric motor and gearing for this challenge.

2.8. Dimensions

2.8.1. There are no maximum or minimum dimensions for vehicles entered in this category but the supplied Cruze body must be used.
2.9. Vehicle layout

2.9.1. Vehicles should be designed to operate successfully on the standard track layout in such a way that a standard slot car can overtake or pass in the opposite direction.

2.9.2. Cruze Hatchback body shell and a chassis to suit will be provided. Modifications and additions to the chassis are expected to be made in order to retain any load that the car is required to hold.
2.9.3. Global and regional sponsor’s logos (supplied as JPG images) must be clearly visible on the external surfaces of the vehicle at the minimum dimensions shown.

2.9.4. Other logos and advertising are allowed on the vehicle with the exception of companies offering similar or competing services or products to the global and regional sponsors.

2.10. Slot guides

2.10.1. All road wheels shall be in contact with the track surface at rest and must rotate. 

2.10.2. No projections downwards capable of guiding the car are allowed, except for the guide blade, and electrical pick-ups. 

2.10.3. Only one guide blade is permitted.

2.10.4. The maximum permitted guide blade length is 25mm.

2.11. Wheels and tyres

2.11.1. Teams are free to use any tyres they wish.

2.12. Entrants

2.12.1. Teams entering should have four members adopting the roles of: 
2.12.1.1. Team Leader
2.12.1.2. Designer

2.12.1.3. CAD Lead
2.12.1.4. Manufacturing Engineer 
2.12.2.4. Driver 

2.13. Judging-Presentation

This will be used by the judges to assess the quality of initial design, analysis, manufacture, testing, development and final outcome. 

Marks awarded for the presentations contribute to the overall team scores. 

2.13.1. Presentations must be submitted electronically at least five weeks before the final races.

2.13.2. The files must be in a format viewable on a PC running Windows XP/Microsoft Office 2007/Pro|ENGINEER Schools Edition Wildfire 4.0/5.0

2.13.3. The presentation should include as a minimum:

2.13.3.1. Individual/school details

2.13.3.2. Team name.

2.13.3.3. Individual/school name and address

2.13.3.4. Student team member names

2.13.3.5. Supervising teacher name

2.13.3.6. Advisers/consultants and their job/role

2.13.3.7. Sponsors and their contributions

2.13.3.8. Car designs including;

2.13.3.9. Initial and development sketches

2.13.3.10. Design development with key milestones how the design evolved

2.13.3.11. Pro|ENGINEER assembly, parts and all associated files for 

viewing. Teams using other 3D design software must import their designs into Pro|ENGINEER for submission.

2.13.4. Manufacture

2.13.4.1. Details of manufacture; e.g. CNC machining of moulds, vacuum forming, RP, sheet material fabrication, etc.

2.13.4.2. Any other manufacturing processes; e.g. laser cutting, injection moulding, etc.

2.13.5. Environmental costs-Teams should account for the environmental cost 

of the materials used in the final vehicle, the manufacturing processes involved in the production of the car and the cost of disposal and/or recycling the vehicle at the end of its life.

2.13.5.1. DXF, STL and other manufacturing format files

2.14. On track testing including performance development
2.14.1.1. Car preparation/adjustment

2.14.1.2. Details of tests including; constant, dependent and independent variables, results, reasoning, conclusions and hypotheses.

2.14.1.3. Reports of local competitions entered.
2.15.  3D CAD modelling 

2.16. Judging-Finals

2.16.1. Prior to the finals judges will mark sections A and B of the assessment sheet.

2.16.2. At the finals teams will be required to do a 5 minute presentation.

2.16.3. A ‘standard’ Scalextric4Schools layout will be available for testing. 

2.16.4. The competition track layout will use standard Scalextric Sport track sections with the actual layout revealed on the day of the event. This track may be landscaped and have elevation changes 

2.16.5. Teams will be allowed a short practice on the competition track.

2.16.6. If the car stops or leaves the slot/track only team members are allowed to re-slot the car.
2.16.7. After the race is completed, the judges must be able to weigh the load being transported. A standard top pan balance will be used for this.

2.16.9. Teams will be allocated a 15 minute time slot during which they must set-up their cars and press a button to start their 5 minutes of allocated power in which they must use to complete the maximum number of completed laps. The car can continue to complete laps using any power source available up until the end of their allotted 15 minutes of track time. During the run judges will monitor the energy being used by the car. Refer to chart below:
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2.16.11. Points are awarded for the runs using a formula combining the load carried, the energy used and distance travelled.

Load (grams) x distance (metres) = Efficiency score


Energy (Joules)

The energy used will be calculated by measuring both the voltage and current used during the competition.

2.16.12. Scores for the presentation/interview and efficiency will be added together to form the final score for the team.

Efficiency + Presentation = Final score
2.16.13. A Prize will be awarded based on the total score as per the assessment sheet.
3. Speed controller

This category is open to individuals and builds on development work carried out by 

Paul Gardiner at Finham Park School. Speed control circuits are available for both 

hard-wired and PIC designs and either conventional or surface mount components. 

Links to Paul’s web site for circuit schematics, build instructions and sources for component kits are on the Scalextric4Schools web sites. Teams who develop a hand controller as part of their submission for the eco formula are allowed to use their hand controller in the race portion of the eco formula competition
3.1. Individuals are invited to design a speed controller based on Finham Park 

circuits or ones designed by the pupil.
3.2. The designs must be fully functioning using a standard, unmodified Scalextric 

power supply, ‘Sport’ track and analogue cars. 

3.3. The design must be modelled using Parametric 3D CAD but to facilitate judging,

teams must submit their CAD models as Pro |ENGINEER assemblies. 

STEP is the preferred file import format although IGES will be accepted. 

Note: a single seat of Pro|ENGINEER Student Edition is available free to all 

teams for this purpose. Teachers completing accredited training through the 

PTC Global Education Program receive a free site license that includes home 

use for staff and pupils. 

www.ptc.com/go/schools 

3.4. Entrants should produce an electronic presentation covering; aesthetics, ergonomics, function, design, manufacture, assembly and maintenance.

3.5. Additional credit will be given where entries are targeted at users who would 

have difficulties or find it impossible to use a standard Scalextric hand

controller.

3.6. Designs should be submitted electronically at least five weeks before the 

regional finals as a single zip file containing:

3.6.1. The Pro|ENGINEER models and all associated files.

3.6.2. A presentation in a format viewable on a PC running Windows XP/Microsoft Office 2007/Pro|ENGINEER Schools Edition Wildfire 4.0/5.0

3.7. All pupils submitting a complete submission will be invited to attend the national finals.
3.8. Prizes will be awarded at the discretion of NAMIG staff.
