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1 Introduction. 

The present users’ manual pretends to be a helpful guide for the tune-up and 
maintenance of the Leon Circuit R, manufactured by SEAT Sport, S.A. in 2002. 

 
For any doubt, question or suggestion, contact the championship Organizer and 

vehicle Constructor: 
 
 
 
 
 
 

 
SEAT SPORT, S.A. 
Avda. Can Amat, 7 

E-08630 Abrera 
BARCELONA - Spain 

http://seat-sport.seat.es 
 

 
Technical Representative: 

Antonio Cuquerella 
Tel. +34 93 773 3395 
Fax. +34 93 773 3108 

antonio.cuquerella@seat-sport.com 
 
Commercial Representative: 

Joan Roda 
Tel. +34 93 773 1875 
Fax. +34 93 773 3410 

joan.roda@seat-sport.com 
 
 

Spare Parts:: 
Laura Brullas 

Tel. +34 93 773 3399 
Fax. +34 93 773 3410 

laura.brullas@seat-sport.com 
 
 

Any doubt or question of another type should be canalised through the 
commercial representative, who will advise the representatives of the different areas. 
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2 General Characteristics 

2.1 Engine. 

Description Value 

Type 4 cylinders – 5 valves per cylinder 

Capacity 1781 cc 

Bore / Stroke 81 x 86.4 mm 

Compression ratio 9,5 : 1 

Maximum power 183 KW / 251 HP at 6,300 rpm 

Maximum torque 320 Nm / 3,500 rpm 

Injection Multipoint injection, turbo and double intercooler 

Ignition Electronically controlled by characteristic map 

Fuel Unleaded gasoline 98 octane 

Alternator 90 A 

Battery Dry 26 Ah / 280 A 

An engine power and torque graph follows: 

Engine
Leon Copa Circuitos.vhc
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The engine has an Anti-Lag or Bang-Bang system which maintains the turbo at 
adequate revolutions at the moment that engine load is beginning to be applied, 
employing a post-combustion.  This mechanism is connected by way of a button on the 
central console. 

 
The recommendation is to connect it every time you go out on the circuit and 

once you have gone past the stoplight.  Disconnect it every time you enter the Pit-
Lane.  Before the race, it can be connected for the pace lap, just as you enter the 
straightaway for the starting line. 

 
It is recommended not to leave the Anti-Lag connected when the car is stopped 

while the engine is on. 
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Fig 2 
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Transmissions. 

Description Value 

Gearbox 6-speed Manual 

Gearbox engagements Fastest run (20%) and ergonomic position 

Clutch Specific ceramic SACHS 

Gears 47/14   3.357 

                                    II 48/23   2.087 

                                   III 47/32   1.469 

                                   IV 46/40   1.150 

                                    V 43/36   1.194 

                                   VI 39/40   0.975 

                                    R 4.630 

Reduction group 72/17 4.200 (I,II,III and IV) 72/22 3.316 (V and VI) 

Differential Auto-blocking 25/45 GEMINI 

 

 
A graph is presented of the gear ratios, with possible speeds. 

 

Ratios Chart
Leon Copa Circuitos.vhc
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In order to facilitate the driving, an acceleration simulation graph of each gear is 
presented below.  With this graph, the gear ratios can be decided for each particular 
condition: 

Acceleration on Ratios
Leon Copa Circuitos.vhc - Acceleration on ratios
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A performance acceleration graph of the complete vehicle is presented, which 

can give an idea of the use of the gearbox ratios and the engine. 

Performance Acceleration
Leon Copa Circuitos.vhc - Performance acceleration
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2.2 Chasis. 
The Leon Circuits chassis is a specific one; that is, you cannot find another 

series vehicle with this chassis.  Additionally, a safety roll cage has been added, 
specifically designed and manufactured in SEAT Sport, S.A. 

Different chassis data is presented below: 
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Description Value 

Manufacturer SEAT Sort, S.A. 

Unloaded weight 1.030 Kg 

Maximum longitude 4.184 mm 

Maximum width 1.876 mm without measuring rear view mirrors 

Maximum height 1.390 mm 

Wheelbase 2.520 mm 

Front track 1.645 mm 

Rear track 1.505 mm 

Front suspension McPherson adjustable in height, toe and camber  

Rear suspension Multiple arm adjustable in height, toe and camber 

Anti-roll bars Specific and adjustable 

Wheel rim 18” x 8J 

Front clamp 4 pistons 

Front brake disc 330 x 30 mm 

Rear brake disc 254 x 8 mm 

Brake distribution Adjustable from interior of passenger compartment 

Brake pump 0.7” front and 7/8” rear 

Steering Power steering rack and pinion  
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3 Set-up. 

3.1 Information regarding tires. 
The data of the DUNLOP tires with the COPA compound for working conditions 

considers a pressure of 2.2 bars. 

Description Value 

Denomination 235/625-R18 

Circumference 1.906 mm 

Average vertical stiffness (camber 3ë30’ and 2.2 bar pressure) 389,5 N/mm 

Front inflated pressure when hot 2.4 bars 

Rear inflated pressure when hot 2.2 bars 

Front optimum temperature difference (interior-exterior) 10ëC-15ëC 

Rear optimum temperature difference (interior-exterior) 5ëC-10ëC 

Maximum recommended camber angle 4ë40’ 

3.2 Recommended adjustment. 
The car adjustment is considered for racecar conditions with 20 litres of 

gasoline in the tank, without the pilot.  In any case, variations of 40-60 kg do not 
suppose important variations in the toe and variations of 20-40 kg do not affect the 
camber very much. 

 

Front axle Value 

Height from floor 74 mm from the lowest point 

Camber -3ë50’ 

Toe -0ë15’ OUT 

Spring/mounting length 200 N/mm + 40-60-30 /L=187 mm 

Anti-Roll Bar Medium-Medium 

Shock absorber C20 /E0ë 

 

Rear axle Value 

Height spacer 11 mm 

Camber -2ë50’ 

Toe 0ë10’ IN 

Anti-Roll Bar Medium-Medium 

Shock absorber C20 / E0ë 

Rear wing B1 (15ë) 

 
This adjustment is an orientation, meaning that it is valid as a base for the 

majority of circuits, but it should not be taken as an optimum solution in any of them.  In 
the following paragraphs, how to get to optimum solutions will be commented. 

 
 Certain dynamic details of the vehicle with the standard configuration follow: 
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Front Axle Value 

Compression stroke 50 mm 

Extension stroke 35 mm 

Suspended mass natural frequency 4,14 Hz 

Natural frequency with tire 3,31 Hz 

Total average natural damping frequency 2,56 Hz 

Anti-roll stiffness 572 Nm/ë chassis 

Total roll stiffness 5.266 Nm/ë chassis 

Critical damping coefficient (Ccr) 15.748 N/(m/s) 

Extension damping ratio (� ) 0,50 

Compression damping ratio (� ) 0,20 

 

Rear Axle Value 

Compression stroke 55 mm 

Extension stroke 15 mm 

Suspended mass natural frequency 4,24 Hz 

Natural frequency with tire 3,75 Hz 

Total average natural damping frequency 2,91 Hz 

Anti-roll stiffness 5.077 Nm/ë chassis 

Total roll stiffness 8.320 Nm/ë chassis 

Critical damping coefficient (Ccr) 15.748 N/(m/s) 

Extension damping ratio (� ) 0,40 

Compression damping ratio (� ) 0,35 

 

Complete vehicle Value 

Initial roll sensitivity 0,307 ë/G 

Front initial roll moment 3.298 Nm 

Rear initial roll moment 792 Nm 

 

3.3 Front Axle Adjustments 

3.3.1 Adjustments of the suspension geometry 
When proceeding to line-up the front axle, it should be taken care that the front 

sub-frame allows certain play in both directions, for which it is convenient to begin with 
the wishbones at equal positions and try to achieve the same camber and advance at 
each side, obtaining the real camber with the regulation of the wishbone.  In order to 
move the sub-frame, it is recommended to loosen the tie rod of the sub-frame to the 
gearbox. 

Once the adequate position is achieved, it is recommend marking this position 
to try to get back to it after revisions. 

 
The camber regulation is carried out by way of the elongated orifices at the 

ends of the wishbones.  Two ball-joint holders exist for this purpose, one centred at 4ë 
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of camber and the other at 3ë.  The regulation allowed for each one is + 0ë25’, covering 
the total useful range of the vehicle in this way.   

 
The caster angle is not easily adjustable.  The only way to regulate the caster is 

by moving the front sub-frame. 
The possibility exists of mounting two different wheel spacers to increase or 

decrease the track. 

Reference Thickness 

V2ML 419 610 A 7.5 mm 

V2ML 419 610 15 mm 

  
Distinct measurement spacers cannot be mounted, nor can two spacers be 

mounted to achieve some of the authorized measurements.  The car is delivered with a 
wheel spacer of 7,5 mm.  15 mm is optional and can be ordered from SEAT Sport, S.A. 

Some of the different parameter variations are presented below that can be 
observed in a SEAT Leon Circuits.  These graphs have been obtained with the help of 
ADAMS computer applications. 
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3.3.1.1 Vertical movement of a wheel  
A Bump Steer graph is presented, that is, the convergence variation compared 

to the vertical movement of the wheel. 

 
Variation of the camber angle of the wheel with regard to the vertical movement 

of the wheel. 
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Variation of the caster angle. 

 
Suspension Scrub Radius. On one hand, the scrub radius, and on the other, the 

caster moment arm. 

 
Anti-dive and anti-lift with regard to the vertical movement of the wheel. 

 

3.3.1.2 Body roll 
Variation of the steer with regard to the roll angle. 
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3.3.2 Steering. 
The SEAT Leon Circuits steering wheel is not adjustable in any parameter, nor 

is the servo steering or the steering geometry adjustable. 
Two steering stops of 38 mm exist which limit the steering rack movement, with 

which wheel interference problems can be avoided.  It is obligatory and necessary to 
have these stops mounted. 

 
With the car is delivered a spacer with the reference U2ML 400 015 with the 

function of centring the steering rack. This can helps for achieving the proper set-up 
with more accuracy. 

 
Next, some informative parameters of the vehicle steering geometry are 

presented. 
Camber change with regard to the wheel steer angle. 

 
Variation of the Ackerman percentage with regard to the wheel steer. 
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Variation of the scrub radius and the caster moment arm with regard to the 

wheel steer angle. 

 

3.3.3 Springs 
The only springs permitted are the following: 

 
Reference Front springs 

V2ML 411 105 A 140-60-180 

V2ML 411 105 B 140-60-200 

V2ML 411 105  140-60-220 

 
All are mounted with a 40-50-30 Tender Spring, with code V2ML 411 119. 
The car is mounted at origin with the intermediate option. Optional springs can 

be ordered from SEAT-Sport, S.A. 

3.3.4 Ride height 
The front height is open, although a minimum front height of 74 mm from the 

lowest part of the vehicle is recommended.  This part is in the front sub-frame, at the 
height of the front wishbone anchorage. 

This height is achieved by way of the mounting length of the different spring 
possibilities.  The necessary mounting lengths to obtain the reference height for the 
three spring possibilities are shown below: 
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Spring combinations Mounting length 

140-60-180 + 40-60-30 186 mm 

140-60-200 + 40-60-30 187 mm 

140-60-220 + 40-60-30 189 mm 

 
It could be considered that the ratio between wheel and spring is practically 

one, so that a variation in mounting length of a certain magnitude has an equal 
repercussion in a variation of magnitude in the height of the vehicle. 

The chassis height from the ground in the front axle also is limited by the 
suspension geometry, since the lower the car, the lower the balance center. 

 

3.3.5 Anti-Roll Bar 
The front anti-roll bar has been designed and manufactured by SEAT Sport, 

S.A., having a maximum displacement before applying plastic of 104,33 mm, which is 
not achievable by the run of the front suspension.  In any case, it is advisable to revise 
the horizontality of the bar after each race and to replace it in case of doubt.  

 

3.3.5.1 Vertical stiffness 
The vertical stiffness per wheel proportioned by the front anti-roll bar is the 

following: 
 

Position  Value 

Soft-Soft 21,17 N/mm 

Soft-Medium 22,78 N/mm 

Medium-Medium 24,39 N/mm 

Medium-Hard 26,39 N/mm 

Hard-Hard 28,39 N/mm 

 

3.3.5.2 Anti-roll stiffness 
The anti-roll stiffness per wheel proportioned by the front anti-roll bar is the 

following : 
 

Position  Value 

Soft-Soft 469,9 Nm/ë chassis 

Soft-Medium 534,6 Nm/ë chassis 

Medium-Medium 572,3 Nm/ë chassis 

Medium-Hard 619,3 Nm/ë chassis 

Hard-Hard 666,3 Nm/ë chassis 

3.3.6 Front Shock Absorber 
The front shock absorbers are specific to the SEAT Leon Circuits, the official 

supplier being SACHS RACE Engineering. 
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3.3.6.1 Adjustment of the Front Shock Absorber 
The shock absorber is adjustable on two ways, hydraulic extension and 

hydraulic compression. 
The adjustment of extension is located on the end of the axle by way of the 

hexagonal head.  It is marked with the number 1 on the drawing. 
The adjustment of compression is regulated by way of the height wheel on the 

external gas bottle.  This is marked with the number 2. 

 

3.3.6.2 How to change adjustment 
According to the possible adjustment graph, the adjustment should be changed 

according to the following instructions. 
Extension.  There is 1 turn (360°) clockwise (softer) and 3/4 turn (270°) counter 

clockwise (harder) from the marked middle position. Turn in a clock-wise direction to 
achieve the softest extension and in the opposite direction to achieve the opposite 
effect.  The adjustment is measured in degrees, having, therefore, infinite intermediate 
positions.  There is a mark showing the middle position. It is recommended to start 
from this adjustment position. 

The mechanisms can locks when you try to turn clockwise (softer) more than to 
the minimum of -360°. Then it is very hard to loosen the blockage and the shock 
absorber must be revised by SEAT-Sport. 

 
Compression.  The absorption of compression can be adjusted by clicks on the 

reserve tank wheel, the softest position being 0, with the possibility of counting clicks 
while turning in a clock-wise direction to harden.  This is indicated on the shock 
absorbers with + and – signs.  It is recommended to start from this adjustment position. 
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In order to adjust the extension, a tool provided 

by SEAT Sport, S.A. can be used. 

3.3.6.3 Gas Pressure of the Bottle. 
The gas pressure of bottle is 5 � 1 bars.  Any 

modification of the gas pressure does not improve the 
performance of the shock absorber. For this reason, 
variation of this pressure is not recommended. 
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3.3.6.4 Possible adjustments graph. 
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3.4 Adjustment of the Real Axle. 

3.4.1 Adjustment of the suspension geometry 
The rear suspension is adjustable in height, toe and camber.  For toe, the 

elongated orifices of the longitudinal arm support of the suspension to the chassis can 
be used, although it is not recommended. 

It is recommended to mount the longitudinal arms, which carry out the function 
of stub axle at the most exterior position possible, by way of the elongated orifices of 
the front part.  Once positioned, the ball joints of the transversal tie rods obtain the toe 
and camber.  It is convenient to loose the sub-frame and equal the toe of each wheel 
before starting to move the ball joints, thus achieving more precise symmetries. 
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The upper tie rod should be adjusted by the ball joint to obtain the necessary 

toe configuration and should be considered a workshop adjustment, although 
adjustment on the circuit is not discarded. 

 
The inferior tie rod should be used in rapid adjustments, varying toe and camber 

at the same time.  The ball joint or the regulator can be moved, and it is recommended 
to adjust by way of the intermediate regulation drum. 

To achieve the best adjustment of the inferior tie rod, it is recommended to 
mount it using the following dimensions: 

 
Using the measurements shown in the upper diagram, the standard 

adjustments of the car are achieved. 
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The ratios of the ball joint movements are: 
 

Movement Variations 

½ turn of the lower regulator 0ë10’ toe 
0ë18’ camber 

½ turn of the upper  regulator 0ë05’ toe 
0ë25’ camber 

 
The graph with the standard adjustment of toe and camber variation of the rear 

axle is shown below: 

 



Users’ Manual Leon Circuitos   

  Page 23 of 41   

 
The graph with the standard adjustment of toe variation of the rear axle regard 

to the roll angle is shown below: 

 
These graphs are extrapolatable to any adjustment close to the standard, since 

it only involves horizontal displacement of the graph.  They are only shown for the 
analysis of the variations with regard to the vertical position of the wheel with standard 
adjustment. 

The spring and the shock absorber are not placed directly on the closest point 
to the centre of the wheel, but are somewhat inclined.  For this reason, the ratios of the 
displacement between the wheel – spring  and wheel – shock absorber are shown. 
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According to these graphs and for basic calculations, a list of the almost 

constant shock absorber and spring movements can be made.  These coefficients are: 
 

Relation Value 

Kwheel/spring 
0,55 

Kwheel/damper 1,35 

 
The possibility exists of mounting two different wheel spacers to increase or 

decrease the track. 

Reference Thickness 

V2ML 419 610 A 7,5 mm 

V2ML 419 610  15 mm 

 
Different sizes of measurement spacers cannot be mounted nor can two 

spacers be mounted to achieve some of the authorized measurements. Also, the can 
run with no wheel spacer. 

The car is supplied with 7,5 mm wheel spacers; 15 mm are optional and should 
be ordered from SEAT Sport, S.A. 

3.4.2 Springs 
Only the following springs are permitted: 

Reference Rear springs 

V2ML 511 115 A 100-60-360 

V2ML 511 115 B 100-60-400 

V2ML 511 115  100-60-450 

 
The car is mounted at origin with the intermediate option.  The optional springs 

can be ordered from SEAT Sport, S.A. 

3.4.3 Ride height 
Using of spacers regulates the chassis ride height in the rear.  The authorized 

spacers are: 
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Spacers Measurements 

No spacer 0 mm 

V2ML 501 773 9 mm 

V2ML 501 773A 11 mm 

V2ML 501 773B 13 mm 

V2ML 501 773C 7 mm 

V2ML 501 773 + V2ML 501 773 A 16 mm 

 
The car is mounted at origin with an 11 mm spacer; the others are options.  No 

other combination than that established on the previous table can be mounted. 
It has to be taken into account that upon changing the springs, the ride height of 

the chassis also changes, although the free longitude is the same. Next, the height 
variation proportioned by the three spring options is presented. 

 

Rear springs Height 

100-60-360 REF – 1,66 mm 

100-60-400 REF 

100-60-450 REF + 1,66 mm 

3.4.4 Anti-Roll Bar 
The rear anti-roll bar has been designed and manufactured by SEAT Sport, 

S.A., having a maximum displacement before applying plastic of 43,59 mm, that is not 
achievable by the application force needed, which is in the area of 11.320 N.  In any 
case, it is advisable to check the horizontality of the bar after each race and replace it 
in case of doubt. 

3.4.4.1 Vertical stiffness 
The vertical stiffness per wheel proportioned by the rear anti-roll bar is the 

following: 

Position  Value 

Soft-Soft 196,13 N/mm 

Soft-Medium 225,66 N/mm 

Medium-Medium 253,19 N/mm 

Medium-Hard 294,02 N/mm 

Hard-Hard 28,39 N/mm 

 

3.4.4.2 Roll stiffness 
The roll stiffness per wheel proportioned by the rear anti-roll bar is the following: 

Position  Value 

Soft-Soft 3.973,6 Nm/ë chassis 

Soft-Medium 4.525,7 Nm/ë chassis 

Medium-Medium 5.077,7 Nm/ë chassis 

Medium-Hard 5.896,6 Nm/ë chassis 

Hard-Hard 6.715,4 Nm/ë chassis 
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3.4.5 Rear Shock Absorber 
The rear shock absorbers are specific to the SEAT Leon Circuits; the supplier is 

SACHS RACE Engineering. 
The shock absorbers must be assembled with the bottle upwards, and with the 

exit of the gas line to the gas bottle pointing to the ground, not to the chassis. 

 

3.4.5.1 Adjustment of the rear shock 
absorbers 

The shock absorber is adjustable on two ways, 
hydraulic extension and hydraulic compression. 

The adjustment of the extension is located at 
the end of the axle, on the interior ball joint holder.  
This is marked with the number 1 in the drawing. 

The compression adjustment is regulated by 
the way of an adjusting wheel located in the external 
gas bottle. This is marked with the number 2 in the 
drawing. 

 

3.4.5.2 How to change the adjustment 
According to the graph of possible adjustments, regulation must be changed 

according to the instructions therein. 
Extension.  Turn clock-wise to achieve a softer extension and counter clock-

wise to achieve the opposite effect.  This is indicated on the shock absorber with the 
symbols + and -. 

Compression.  The absorption of compression can be adjusted by clicks on the 
wheel of the reserve tank.  The softest position is 0 and clicks can be counted by clock-
wise rotations towards a harder compression. 
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3.4.5.3 Gas pressure of the bottle 
The gas pressure of the bottle is 15 bars.  Any modification of the gas pressure 

does not produce improved performance of the shock absorbers; therefore, it is 
recommended not to modify this pressure. 
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3.4.5.4 Possible Adjustments Graph 
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3.5 Brakes 

3.5.1 Pumps 
The ex-works brake pumps of the SEAT Leon Circuits are 0,7” (17,8mm) on the 

front and 7/8” (22,2 mm) on the rear.  It is allowed to change the pumps for others; 
however, the responsibility for any problem due to an error in election of the pumps is 
the team’s. 
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It is advisable not to use a front brake pump of a diameter less than 0,7” (17,8 
mm) to avoid arriving at the end of the pump’s stroke. 

3.5.2 Regulator 
The rocker arm of the regulator should be adjusted in such a way as to leave a 

play of 1,l2 mm on each side of the rocker arm.  In this way, a good working condition 
of the system will be assured, and it will not make a final stroke due to bad mounting. 

3.6 Aerodynamics 
All the data presented has been obtained in a life-size wind tunnel.  These are, 

therefore, empiric results of the real vehicle, not of a simulation. 
All results are obtained with a standard front height, that is, 74 mm on the 

lowest part of the front sub-frame from the ground.  The rear standard height is that 
proportioned by a spacer of 11 mm with a spring of 400 N/mm. 

3.6.1 Front spoiler 
The front spoiler is not adjustable in height or depth.  The front aerodynamic 

load can be regulated by way of height of the chassis on the front axle.  The lower the 
car, the higher is the front load, although there is a higher risk of breaking the spoiler or 
another mechanical part of the vehicle. 

Additionally, the vehicle roll centre height with respect to the ground is 
drastically reduced upon lowering the vehicle; therefore, repercussions of possible 
lower performance exist.  Each team decides which compromise they choose. 
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3.6.3 Rear wing 
The rear wing of the Leon Circuits is adjustable in those positions where orifices 

exist. There are 12 positions marked with the letters A, B and numbers from 1 to 6. The 
following table show the wing angle with each position. 

Position A B 

1 0,0ë 15,0ë 

2 2,5ë 17,5ë 

3 5,0ë 20,0ë 

4 7,5ë 22,5ë 

5 10,0ë 25,0ë 

6 12,5ë 27,5ë 

 
On this diagram, the relative difference between the different wing adjustment 

positions can be appreciated: 

Diagrama Polar Leon Circuitos en funcion del ala trasera
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A graph of the down force balance with regard the angle of the rear wing 

follows: 
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3.6.4 Pitch angle. 
With the pitch angle of the vehicle, an increase of aerodynamic load can be 

achieved. Following table show the pitch angle variation with different spacers in the 
rear spring. 

Spacer Pitch angle variation 

0 No spacer -0,250ë 

7 mm -0,091ë 

9 mm -0,045ë 

11 mm Standard 

13 mm +0,045ë 

16 mm (7+9) +0,114ë 

 
A polar diagram is presented with regard to the pitch angle using a front height 

reference of 74 mm of the lowest part of the front sub-frame from the ground. 

Diagrama Polar Leon Circuitos en funcion del picado
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Next, a graph of the vehicle down force balance with regard to the knock angle 

follows, maintaining the front height of the vehicle. 

Balance carga Leon Circuitos en funcion del picado

1ë34©

1ë15©

1ë

0ë30©

0,0%

10,0%

20,0%

30,0%

40,0%

50,0%

60,0%

70,0%

0 0,5 1 1,5 2

Angulo de picado

%
 d

e 
ca

rg
a 

de
la

nt
er

a

 



Users’ Manual Leon Circuitos   

  Page 32 of 41   

4 Maintenance and Jobs 

4.1 Engine. 
It is recommended to carry out an engine revision every 2,000 km. Revisions of 

the engine should be carried out at SEAT Sport, S.A. 
 
The engine oil should be changed every 700 km or two races.  The 

recommended oil for the engine is Repsol Synthetic 15W40 and the quantity needed to 
fill up the engine with a filter change is 4.5 liters. 

It is recommended to change the oil filter every time the engine oil is changed. 
The air filter should be changed depending on its condition, although it is 

recommended to change it every 2 races. 
Mounting NGK PFR6Q spark plugs with reference VW 101 000 063 AA is 

recommended. 
The coolant recommended is the green Repsol RP700F92 (-6ëC). 
 
The engine should not be stopped using the main switch.  First, the ignition 

should be turned off and later the main switch.  Should this operation be done in the 
incorrect order, the main switch should be connected without the ignition turned on and 
then activated various times, using a waiting period of 2 seconds between operations. 

 
One is next the value of verification of the push rod of the Waste Gate. Besides 

to verify those values it will at the same time be verifying the state of the  WG 
membrane.   

During the verification of the push rod  movement do not  observed, reason why 
the pressure of verification in pressure  1.3 bar must stay a minimum of 10 seconds. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A B 

C 

Presión de 
verificación 1,3 

bar 
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MODELO A B A + B C 
Minimum 

stroke 

Leon Cup  05 66 15,5 81,5 23 6,8 

 
The tightening torques of the engine elements are: 
 

ENGINE Nm Degrees Observations 

Fly wheel 60 90ë  

Clutch press 25   

Engine support to chassis 65   

Engine to engine support 65   

 

4.2 Transmision. 

4.2.1 Gearbox. 
It is advisable to carry out a revision of the gearbox every 2,000 Km. Revisions 

of the gearbox should be carried out at SEAT Sport, S.A. 
The gearbox oil should be changed every 700 Km or two races.  It is 

recommended to inspect the oil after every race to check that no anomalies appear.  
The recommended oil is Repsol CARTAGO and the quantity needed is 2.3 liters. 

The clutch liquid is VW B.000.700.A3 and it does not need to be changed if no 
important operations are carried out. 

The wheel hub bearings are specific to the Leon Circuits and it is recommended 
to change them every 2,000 km.  The grease used for the wheel hub bearings is VW 
G.052.112.A3. 

 
The tightening torques of the transmission elements are: 

Transmissions Nm Degrees Observations 

Bolts wheel hub bearing to gearbox 75 90ë Copper grease 

End bolt of wheel hub bearing 240 untighten + 240   

Upper clutch bell 65   

Short lower clutch bell 65   

Gearbox to gearbox support 60   

 

4.2.2 Drive shafts. 
The drive shafts must be bedded, as the break pads. It is recommendable to 

make 2 laps with long gears and no engine full charge. After that can be used with 
confidence. 

4.3 Suspension 
The revision of all suspension ball joints after every race is recommended. 
Wheel bolts are mounted on the hub at 150 Nm and with Loctite 270, 

penetrating the rear area to fix them to the hub and to avoid them from loosening.  The 
threads should be in perfect condition and bolts without threading should not be used. 
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4.3.1 Front suspension 
The stub axle is made of aluminium; therefore, repair is not possible.  This 

means that if any crack, fissure or deformation exists, it must be replaced by a new 
one. 

The steering arm lock bolt is mounted on the stub axle with anti-gripping 
grease.  The rear bolt is self-blocking and is tightened to 60 Nm.  The lock bolt of the 
steering arm is fixed with anti-gripping grease at 80 Nm. 

The support of the brake clamp should be mounted with high temperature, anti-
gripping grease like copper grease. 

The brake clamp should be mounted with high temperature, anti-gripping 
grease on the bolts and then on the nuts, which should be tightened to 80 Nm. 

The upper shock absorber top mount should have a Teflon lubricant on the 
polyamide washer, which serves as a bearing between the stopper spring and the 
interior bushing of the ball joint. 

The tightening torques of the front Suspension elements are: 

Front Suspension Nm Degrees Observations 

Front sub-frame 100 90ë  

Engine tie rod to sub-frame M10 60    

Engine tie rod to sub-frame M8 25   

Shock absorber bolt to stub axle 80   

Upper shock absorber to top mount 12  Copper grease 

Ball joint extension to Wishbone  80   

Bolt Wishbone to stub axle 100   

Wishbone to sub-frame 10   

Bolt ball joint holder to wishbone end 60   

Steering arm retention bolt 60   

Steering arm lock bolt 80  Copper grease 

Brake clamp support  60   

Brake clamp 80   

Wheel bolts 150  Loctite 270 

 

4.3.2 Rear suspension 
A drawing of the mounting of the rear linkage of the stub axle and of the sub-

frame is presented.   Between the spring centerer and the arm, a rubber disc should be 
mounted so that the height spacer does not directly touch the cast iron.  This centerer 
is fixed to the stub axle by way of a threaded bushing, mounted with Loctite 243 and 
tightened to 20 Nm. 

The rubber stop is manually mounted, without any type of liquid. 
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The rear anti-roll bar is mounted with a polyamide bushing, which should be 

lubricated with grease with additional Teflon. 
 
A drawing of the assembly of the rear sub-frame is presented. 
 

 
 
The tightening torques to be applied are: 
 

Rear Suspension Nm Degrees Observations 
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Rear sub-frame 100 90ë  

Bolt stub axle to transversal tie rod 90   

Bolt sub-frame to transversal linkage 90   

Bolts arm support to chassis 80   

Bolt arm to support 90   

Upper shock absorber 60   

Lower shock absorber 110   

Anti-roll bar to small connecting rod 25   

Centerer support of spring in stub axle 20  Loctite 243 

 

4.3.3 Bearing 
The play of the front bearing should be revised at every race, proceeding to 

replace it when needed. 
In order to check the play of the bearing, this should be carried out with the bolt 

of the end of the wheel hub bearing tightened.  This bolt has a particular tightening 
procedure consisting in tightening to 240 Nm, loosening to 180ë and retightening to 240 
Nm., finalizing with a 90ë turn. This entire operation should be carried out with the 
vehicle on the ground. 

This bolt works in a plastic way, so that after each tightening, its longitude 
increases.  Therefore, it is recommended to change it every 3 tightening processes. 

To replace the bearing, the stub axle should be heated to approximately 120ëC, 
and the bearing should be mounted at atmospheric temperature. 

4.3.4 Shock absorbers 
No internal changes of the shock absorbers are permitted, only adjustments of 

the regulators, which are for this purpose.  Therefore, each one should be sent for 
revision to SEAT Sport, S.A., as well as for repair and adjustment. 

The front shock absorber should be revised every 2,000 km and the rear ones 
every 4,000 km, although these kilometres are guidelines, since the use of each pilot 
could cause deterioration sooner or later. 

4.4 Steering Unit 
The power steering liquid recommended is VW reference G.002.000.  The 

necessary quantity for filling up the circuit is approximately 1 litre.  
The steering stops should be mounted at 38 mm on each side.  The tire rotation 

is sufficient with these stops, and is safer for the system, avoiding the contact of the tire 
with the wheel arch. 

The small steering connecting rods are marked with the letter R an L, indicating 
the correct mounting side.  This lettering is placed on the ex-works Leon R, where the 
ball joints are positioned inversely to the Leon Circuits vehicle.  Therefore, the small 
connecting rods should be mounted in an inverse position, that is, R is mounted on the 
left and the one marked with L to the right. 

 
The tightening torques of the Steering elements are: 

Steering Nm Degrees Observations 

Ball joint to stub axle 45  Copper grease 

Steering housing to sub-frame 40   
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Ball joint to rack 110  Loctite 243 

4.5 Brakes 
The brake liquid mounted on the car is Motul RBF600, and approximately 1,5 

liters is needed to fill-up the entire circuit.  It is recommended to use racing liquid. 
The fixing bolt of the brake pads should be mounted with anti-gripping grease, 

resistant to high temperatures. 
 
The tightening torques of the brakes are: 

Brakes Nm Degrees Observations 

Front brake clamp 80  Copper grease 

Rear clamp support to stub axle 65  Copper grease 

4.6 Electricity 

4.6.1 Engine harness 
No modifications or repairs are permitted on the engine cable harness. 

4.6.2 Chassis harness 
A diagram of the chassis electrical installation for its possible repair in case of 

damage is attached.  The installation of the extinguisher appears on this diagram. 

4.6.3 Battery 
The battery is a SBS 30 dry 

4.6.3.1 Charging the battery 

·  The battery has no memory effect; therefore it is necessary to 
completely discharge it before charging. 

·  The charging voltage should be constant, between 14,1 and 14,7 V at 
25ëC. 

·  The charger should be able to produce the necessary intensity, which 
could reach 10 A.  In case lower intensity is used, the charging time will 
be higher. 

·  The battery should not be totally discharged, since, in this case, it is 
difficult to recuperate a completely full charge. 

4.6.3.2 Safety regulations 

·  The battery should not be charged when hot. 

·  It should not be stored at temperatures between –65ëC and +60ëC, 
although it is recommended to maintain a constant temperature of 25ëC. 

·  The bolts of the terminals should be tightened to a maximum of 4 Nm. 

4.6.4 Electric water pump of the turbo. 
When the engine stops, the voltage should not be cut off, since electric water 

pump exists to maintain refrigeration of the turbo.  This pump stays on until the voltage 
is cut off, so it is necessary not to leave the main switch connected during long periods. 

Depending on the use of the engine, the auxiliary water pump should be left on 
longer.  The consumption of this pump is less than 1 amp, so this does not suppose an 
elevated discharge risk for the battery, because in order to discharge the battery, it is 
necessary to leave the pump on for 15 to 20 hours. 
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Should the refrigeration circuit no have liquid, it is not convenient to activate the 
main switch or disconnect the system’s electric pump. 

4.6.5 Throttle calibration 
It is necessary to carry out this operation when idling is not stable or too high, or 

when the pedal sensor or the throttle body is changed. 
This process will be cancelled if the engine rotates or if any operation is carried 

out via PC. 
1. Remove your foot from the pedal. 
2. Turn the ignition on.  The red light on the ECU side has to be 

permanently on. 
3. Wait 5 seconds and push down on the pedal completely. 
4. Wait 5 seconds and take your foot off the pedal. 
5. Repeat points 3 and 4 three times until the red light goes off or comes 

on intermittently. 
The process has concluded and the pedal and throttle have been calibrated. 

4.6.6 Extinguisher 

4.6.6.1 Characteristics 

System  

Pressure of the bottle 14 bars 

Injection 1.9V alkaline battery 

Ignition of the electric valve 9V without polarity 

 

Extinction liquid  

Type -20ëC 

Color Red 

Density 1,10+ 0,03 

PH 7+ 1 

Sublimation temperature >100ëC 

Boiling temperature 100ëC 

 

4.6.6.2 Verification of working order 
The control units are equipped with a red button for activation of the system and 

for the test, with a switch and its corresponding greed light. 
Once one of the two red buttons (interior and exterior) is activated, the liquid 

begins to come out, without the possibility of detaining it. 
It is essential to move the switch to the OFF position when transporting and at 

the workshop; change to the ON position when competing. 
In order to verify that it is working, the switch must be in the OFF position and 

one of the buttons activated.  The outlet voltage should be 0 amps and the green 
control light should come on.  If this same operation is carried out in the ON position, 
9V appear in the valve connectors and, therefore, the system is activated. 

It is recommended to change the batteries of the system before each race. 

4.6.6.3 Maintenance 
The maintenance operations are the following: 



Users’ Manual Leon Circuitos   

  Page 39 of 41   

·  Verify the bottle manometer hand. 

·  Clear the system regularly.  To do this, the pipe connections should be 
disconnected and air should be blown into the pipes, the connectors and 
the valves. 

·  Verify the integrity of the pipes, observing deformities or leaks. 

·  Do not leave the control box in the vehicle during elevated time intervals. 

·  The system should be verified every 2 years by OMP or any other 
company authorized by OMP, using the reference date indicated on the 
bottle. 

·  In case of accident without fire or activation of the system, it is advisable 
to carry out the tests indicated above. 

·  In case of activation with fire, it is necessary to refill the bottle via OMP 
or any company authorized by OMP and to replace the pipes, 
connectors and valves. 

 

4.6.7 Fuses and relays 

 
A drawing shows the disposition of the fuses box 
 
 
 

 
 
 
 
 

 

4.7 Tightening Torques 
All the bolts that do not appear on the previous tables can be tightened 

according to the following table with Nm values.  These values are the maximum ones, 
that is, with less tightening the union could work.  Additionally, these tightening torques 
are for steel in steel; on aluminium or on helicoil, the tightening torque should be less. 

The dry and grease tightening torques are indicated.  Common grease has 
been used as a reference, with medium viscosity.  Should a very different grease be 
used, the values are different. 

 
 

ISO PROFILES  Dry   Grease  

Quality  8.8 10.9 12.9 8.8 10.9 12.9 

Metric Threading Tightening Torque Tightening Torque 

4 0.70 3.1 4.3 5.2 2.1 2.9 3.5 

5 0.80 6.2 8.8 10.5 4.1 5.8 7.0 

6 1.00 10.6 14.9 17.9 7.1 9.9 11.9 

8 1.25 25.8 36.2 43.5 17.1 24.0 28.8 
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9 1.25 38.1 53.5 64.2 25.0 35.1 42.2 

10 1.00 56.5 79.4 95.3 36.3 51.0 61.3 

10 1.25 53.7 75.6 90.7 35.0 49.2 59.1 

10 1.50 51.0 71.7 86.1 33.7 47.4 56.8 

12 1.50 92.9 130.6 156.7 60.5 85.1 102.1 

12 1.75 88.9 125.1 150.1 58.6 82.4 98.9 

14 2.00 142.1 199.8 239.8 93.5 131.4 157.7 

16 2.00 220.1 309.6 371.5 143.4 201.7 242.0 

18 2.00 322.3 453.2 543.8 208.4 293.1 351.7 

20 2.50 429.9 604.6 725.5 280.1 393.9 472.7 

22 2.50 585.5 823.3 988.0 379.1 533.2 639.8 

 
 
 
 
All the bolts and screws should be mounted under appropriate conditions.  For 

bolts that have not been specifically indicated in this manual, the following rule can be 
used: 

·  Loctite 243 (soft) for all the suspension, brake clamp and shock 
absorbers unions 

·  Loctite 270 (hard) for all the chassis, gearbox and sub-frame unions. 
 
All the bolts that screw on to helicoil cannot use Loctite; they only allow anti-

gripping grease. 
When anti-gripping grease is used, copper grease or SEAT G052 112 MK 

grease can be employed. 
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5 Scrutinizing. 

5.1 Engine. 
No internal operation within the engine is permitted.  In order to avoid doubts, 

the original seals should be maintained and will be verified at each event. 
The number and placement of the seals are: 

·  2 on the cylinder head, located on the ends. 

 
·  1 on the pipe, which should go through the three points indicated on the 

photograph. 

 
·  1 at the inlet manifold, at two of the lateral bolts. 
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Any modification of the turbo and WateGate adjustments is later reflected within 

the central unit alert.  Therefore, it is not advisable to carry out any operation that 
provokes increased pressure. 

5.2 Gearbox 
No internal operation on the gearbox is permitted.  In order to avoid doubts, the 

original seals should be maintained and will be verified at each event. 

 

 
 


