





Car Model (Lamborghini Gallardo)
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Braking system
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Antilock Braking System

« ABS Braking prevents locking of wheels during braking and allows
the vehicle to have tractive contact with the road surface thus
preventing skidding.

* |t is very useful during severe braking or on slippery surfaces

» ABS essentially modulates the brake line pressure independent of
the pedal force, to bring
the wheel speed back to the slip level range that is necess
ary for optimal braking performance.



Components Of ABS

Wheel speed sensors
eController unit
eHydraulic modulator Unit

eBraking device




Objectives of ABS

 Steerability:

» Steerability while braking is important not only for minor course corrections but also
for the possibility of steering around an obstacle

» All braking and steering forces must be generated within the small tire contact patch
between the vehicle and the road

» Stability:
» Driving on p-split surface( yaw in conventional but managed in ABS )

» Antilock system manages this by maintaining the slip both rear wheels at level where
lower of the two coefficients peak

» Reducing stopping distance:
» Distance = f(mass , initial velocity , brake torque)

» There is peak in friction for a surface where antilock system can attain maximum
fictional force and, therefore, minimum stopping distance.









CarSim Simulations







Brake Torque vs Event Elapsed Time
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Longitudinal Speed vs Station
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Vertical Forces

Force - N

= Tire L1 vertical
& Tire R1 vertical
= Tire L2 vertical
[ Tire R2 vertical

+—t—t——

&

Time - sec







Brake Torque vs Event Elapsed Time

I = e Bl e e e e |
13 14 15
|

\” M'|.\W “\\r'ﬂ‘h\w ,




Longitudinal Speed vs Station
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Brake Torque vs Event Elapsed Time
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Longitudinal Speed vs Station

Longitudinal speed - km/h
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Vertical Forces

Force - N
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Brake Torque vs Event Elapsed Time
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Longitudinal Speed vs Station
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Vertical Forces vs time
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Limitations




Conclusions:
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////////// still prefer than old braking system
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