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« Normally much higher braking
2023 Saudi Arabian Grand Prix - Qualifying than traction ability
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20?3 Saudi Arabian Grand Prix - Qualiinng o Norma”y much h|gher braking

oy than traction ability

B or e - Lateral behaviour: track-
>setup (assymetric cambers?)

« Average acceleration

|Lateral Acceleration| (g)
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« 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?
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Static weight distribution Weight transfer during a corner
370|370 220 | 520
260 | 260 60 | 460

. Total weight of the car?

. WT Magic number’ for the given example?
We put stiffer rear ARB by 3%, what will be
the WD for the same situation?
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Static weight distribution Weight transfer during a corner
370|370 220 | 520
260 | 260 60 | 460

1. Total weight of the car? (370+260)*2=1260 kg
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Static weight distribution Weight transfer during a corner

150 —

370|370 220 | 520
260 | 260 60 | 460

\_/
200

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




Lateral WT ARB ratio

Static weight distribution Weight transfer during a corner
370|370 220 | 520
260 | 260 60 | 460

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

Static weight distribution Weight transfer during a corner
370|370 220 | 520
260 | 260 60 | 460

3. We put stiffer rear ARB by 3%, what will be
the WD for the same situation? 42,86 % - 3%-=
39,86%
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Static weight distribution Weight transfer during a corner
370|370 220 | 520
260 | 260 60 | 460

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

X
—— = 39,86 9
350 &

x = 139,51 kg
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Static weight distribution Weight transfer during a corner
370|370 220 | 520
260 | 260 60 | 460

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

X
—— = 39,86 9
350 &

230,49 | 509,51
x = 139,51 kg 49,51 470,49
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Static weight distribution Weight transfer during a corner
370|370 370|370
260 | 260 260 | 260

. Total weight of the car?

. WT Magic number’ for the given example?
We put stiffer rear ARB by 3%, what will be
the WD for the same situation
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:j PUSH
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‘ Calipers O Brake pressure sensor
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Brake system

Brake system - input

Balance bar

133 Ib to Fontm,c

117 Ib to rear m/c
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Master cylinder

Extension stroke

/

250 Ib from brake pedal

Return flow

Plston seal

B —
Pump flow Piston seal l Return flow
Piston
i G ///_;g/,///% Rod
| e—
4 I —_—
Return stroke
ez
==
Nzt %

1 Pump flow

Figure 1.4 Double-acting cvlinder with a piston rod on one side




Brake system

Wheel hub

Brake system - output
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Brake system

Brake system - output

Bleeder screw

Caliper

Dust boot

Piston seal

Piston

Brake pads —

Anti-rattle clips

Rotor
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Brake system - parameters R omoIvE
F, — Force by foot of driver F, — Force at the pads
r, - Ratio of balapce bar A,: = — Area of piston F/R
Arr — Area of piston F/R P.gr — Pressure at the caliper F/R

P1e,r — Pressure in the piston F/R

B _ K

P1:P2:A_1=A_2

Il
| T

PUSH p
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Brake system - parameters R omoIvE
F1 — Force by fOOt Of driver F2 — Force at the pads
r, - Ratio of balar\ce bar A,c = — Area of piston F/R
Aqrr —Area of piston F/R P,rr — Pressure at the caliper F/R

P1er — Pressure in the piston F/R

— e

Questions
a) Is p1F=par?
b) Is p1r=pP2Rr?
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Brake system - parameters R omoIvE
F1 — Force by fOOt Of driver F2 — Force at the pads
r, - Ratio of balar\ce bar A,c = — Area of piston F/R
Aqrr —Area of piston F/R P,rr — Pressure at the caliper F/R

P1er — Pressure in the piston F/R

— e

Questions
a) Is p1F=par? F F, F,
b) Is p1r=P2R? p :Z P1 = D2 :A_le_z
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Brake system - parameters R omoIvE
F1 — Force by fOOt Of driver F2 — Force at the pads
r, - Ratio of bala_nce bar A,c = — Area of piston F/R
Asrr —Area of piston F/R P.rr— Pressure at the caliper F/R

P1er — Pressure in the piston F/R

Calipsr

EBrake fluid

7L~; ~— Rotor/disc
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Brake system - parameters

F, — Force by foot of driver
r, - Ratio of balance bar
A r —Area of piston F/R

P1er — Pressure in the piston F/R

Questions
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F, — Force at the pads

A,rr — Area of piston F/R
Poer — Pressure at the caliper F/R

EBrake fluid

—— Rotor/disc

a) What else is necessary to know the braking torque?
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Brake system - parameters R omoIvE
F1 — Force by fOOt Of driver F2 — Force at the pads
r, - Ratio of balapce bar A,c = — Area of piston F/R
Aqrr —Area of piston F/R P,rr — Pressure at the caliper F/R

P1er — Pressure in the piston F/R

Clamping force, F;

Questions
a) What else is necessary to know the braking torque? Coefficient of friction, radius.
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Calc example! Design racecar’'s brake system! R romOTIVE
Fioot — 300 N
|_f°°_t 147 mm Questions:
|_1_ 93 mm 1. What is the braking force (Fx,b) that can
r2 — 25 mm appear at the contact patch?
“mc — 061 2. What is the necessary normal force that is
“padd_ O 85 required to use this entire braking force?
roa ’
r.— 30 mm
ry— 150 mm

“road
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PAGID Friction and Temperature profile
provided by AlconKits.com
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Friction vs Temperature Graph




Brake system

Brake system

Ravbestos® Racing Compounds

——ST47

ST41 —ST45

ST38

ST43 ———5ST44

ST31 ——ST77
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Thank you for your attention!




