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Examples

• GGV diagram
• Lateral WT Magic number
• Brake system calculation
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GG diagram

• Normally much higher braking 
than traction ability

• Lateral behaviour: track-
>setup (assymetric cambers?)

• Average acceleration
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GGV diagram

• Normally much higher braking 
than traction ability

• Lateral behaviour: track-
>setup (assymetric cambers?)

• Average acceleration
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GGV diagram

• Missing part: lack of 
acceleration, lack of power

• More theortetical envelop than 
measured data
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GGV diagram

High speed corner left or right?

2

3

1

4
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GGV diagram

High speed corner left or right?

1
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ARB

• https://www.youtube.com/watch?v=P-hzwswa9b4
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Lateral WT ARB ratio

Static weight distribution

260 260

370 370

Weight transfer during a corner

60 460

220 520

1. Total weight of the car?
2. WT Magic number’ for the given example?
3. We put stiffer rear ARB by 3%, what will be 

the WD for the same situation?



67

67

Lateral WT ARB ratio

Static weight distribution

260 260

370 370

1. Total weight of the car? (370+260)*2=1260 kg

Weight transfer during a corner

60 460

220 520
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Lateral WT ARB ratio

Static weight distribution

260 260

370 370

2. WT Magic number’ for the given example?
150/(150+200)= 42,86 %

Weight transfer during a corner

60 460

220 520

200

150
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Lateral WT ARB ratio

Static weight distribution

260 260

370 370

3. We put stiffer rear ARB by 3%, what will be 
the WD for the same situation?

60 460

220 520

Weight transfer during a corner
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Lateral WT ARB ratio

Static weight distribution

260 260

370 370

3. We put stiffer rear ARB by 3%, what will be 
the WD for the same situation? 42,86 % - 3%= 
39,86%

60 460

220 520

Weight transfer during a corner
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Lateral WT ARB ratio

Static weight distribution

260 260

370 370

3. We put stiffer rear ARB by 3%, what will be 
the WD for the same situation? 42,86 % - 3%= 
39,86%

60 460

220 520

Weight transfer during a corner

𝑥

350
= 39,86 %

𝑥 = 139,51 𝑘𝑔
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Lateral WT ARB ratio

Static weight distribution

260 260

370 370

3. We put stiffer rear ARB by 3%, what will be 
the WD for the same situation? 42,86 % - 3%= 
39,86%

60 460

220 520

Weight transfer during a corner

𝑥

350
= 39,86 %

𝑥 = 139,51 𝑘𝑔 49,51 470,49

230,49 509,51
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Lateral WT ARB ratio

Home work

Static weight distribution

260 260

370 370

Weight transfer during a corner

260 260

370 370

1. Total weight of the car?
2. WT Magic number’ for the given example?
3. We put stiffer rear ARB by 3%, what will be 

the WD for the same situation
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Brake system

Brake system

PUSH

Calipers Brake pressure sensor
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Brake system

Brake system

PUSH

Caliper
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Brake system

Brake system - input

Master cylinder

Balance bar
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Brake system

Brake system - output
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Brake system

Brake system - output
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Brake system

Brake system - parameters

PUSH 𝑝 =
𝐹

𝐴
          𝑝ଵ = 𝑝ଶ =

𝐹ଵ

𝐴ଵ
=

𝐹ଶ

𝐴ଶ

A1,F1,p1 A2,F2,p2

F1 – Force by foot of driver
r1 - Ratio of balance bar
A1F/R – Area of piston F/R
p1F/R – Pressure in the piston F/R

F2 – Force at the pads
A2F/R – Area of piston F/R
p2F/R – Pressure at the caliper F/R
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Brake system

Brake system - parameters

F1 – Force by foot of driver
r1 - Ratio of balance bar
A1F/R – Area of piston F/R
p1F/R – Pressure in the piston F/R

Questions
a) Is p1F=p2F?
b) Is p1R=p2R?

F2 – Force at the pads
A2F/R – Area of piston F/R
p2F/R – Pressure at the caliper F/R
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Brake system

Brake system - parameters

F1 – Force by foot of driver
r1 - Ratio of balance bar
A1F/R – Area of piston F/R
p1F/R – Pressure in the piston F/R

Questions
a) Is p1F=p2F?
b) Is p1R=p2R?

F2 – Force at the pads
A2F/R – Area of piston F/R
p2F/R – Pressure at the caliper F/R

𝑝 =
𝐹

𝐴
          𝑝ଵ = 𝑝ଶ =

𝐹ଵ

𝐴ଵ
=

𝐹ଶ

𝐴ଶ
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Brake system

Brake system - parameters

F1 – Force by foot of driver
r1 - Ratio of balance bar
A1F/R – Area of piston F/R
p1F/R – Pressure in the piston F/R

F2 – Force at the pads
A2F/R – Area of piston F/R
p2F/R – Pressure at the caliper F/R
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Brake system

Brake system - parameters

Questions
a) What else is necessary to know the braking torque?

F1 – Force by foot of driver
r1 - Ratio of balance bar
A1F/R – Area of piston F/R
p1F/R – Pressure in the piston F/R

F2 – Force at the pads
A2F/R – Area of piston F/R
p2F/R – Pressure at the caliper F/R
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Brake system

Brake system - parameters

Questions
a) What else is necessary to know the braking torque? Coefficient of friction, radius.

F1 – Force by foot of driver
r1 - Ratio of balance bar
A1F/R – Area of piston F/R
p1F/R – Pressure in the piston F/R

F2 – Force at the pads
A2F/R – Area of piston F/R
p2F/R – Pressure at the caliper F/R
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Brake system

Calc example! Design racecar’s brake system!

Ffoot – 300 N
L1 – 147 mm
L2– 93 mm
rmc – 25 mm
μpad – 0,61
μroad – 0,85
rc – 30 mm
rd – 150 mm
rpad – 130 mm

L1 L2

Ffoot

Fmc

p

Fc

rmc

rc

μpad Fx,b

μroad

Questions:
1. What is the braking force (Fx,b) that can 

appear at the contact patch? ~373,0 N
2. What is the necessary normal force that is 

required to use this entire braking force? 
~438,9 N
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Brake system

Brake system
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Brake system

Brake system
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Thank you for your attention!


