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Session OQutcomes

* Discuss different types of brakes

* Describe energy equations and torque capacity of
brake

* Design block brake with short shoe



Classification of brakes

Hydraulic &
Pneumatic
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QUIZ Mechanical Brakes

Which of the following statement about mechanical brakes is

FALSE?
1) Itis a friction device used to bring mowving parts to rest

2) Heat dissipation is an important considerationin brake design

\/{) None of the above statements is FALSE/
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Block Brake

https://www.google.com/url?sa=i&url=https%3A%2F%2Fmechstuff.com%2Ftypes-of-brakes-in-
automobiles%2F&psig=AOvVaw0orgkTyKz4BRDzZDRiu4AG&ust=1632413742707000&source=images&cd=vfe&ved=0CAsQjRxgFwoTCL|jr3579kvMCFQAAAAAJAAAAABAU
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Double Block Brake
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https://www.google.com/imgres?imgurl=https%3A%2F%
2Fi.ytimg.com%2Fvi%e2FJHBIIsmWPYA%2Fmaxresdefa
ult.jpg&imgrefurl=https%3A%2F%2Fwww.youtube.com%
2Fwatch%3Fv%3DJHBIIsmWPYA&tbnid=cTEMp7zyLWL
tBM&vet=12ahUKEwjsrIG6_5LzAhXRj-
YKHdAhKCNgQMygAegQIARBP..i&docid=PvSord-
zhV7NtM&w=1280&h=720&q=double%20block%20brak
e%20animation&hl=en&ved=2ahUKEwjsrIG6_5LzAhXRj-
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Band Brake

https://www.google.com/url?sa=i&url=https%3A%2F%2Fmechstuff.com%

2Ftypes-of-brakes-in-automobiles%2Fband-brake%2F&psig=AOvVawlM-

MAASNDLXfptFZbL 64E4&ust=1632414439994000&source=zimages&cd=
vie&ved=0CAsQjRxgFwoTCMDQ1fb kvMCFQAAAAAJAAAAABAN



https://www.google.com/url?sa=i&url=https%3A%2F%2Fmechstuff.com%2Ftypes-of-brakes-in-automobiles%2Fband-brake%2F&psig=AOvVaw1M-M4A5NDLXfptFZbL64E4&ust=1632414439994000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCMDQ1fb_kvMCFQAAAAAdAAAAABAN

Internally Expanding Shoe Brake

https://www.google.com/url?sa=i&url=https%3A%2F
%2Fmechstuff.com%2Ftypes-of-brakes-in-
automobiles%2Finternally-expanding-brake-
shoe%2F&psig=AOvVaw3-p7NvmLXk4-
FRfDaNPuxe&ust=1632412985973000&source=imag
es&cd=vfe&ved=0CAsQjRxqFwoTCNC88b2Ak_MCF
QAAAAAJAAAAABAD




Disk Brake
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nternal expanding shoe brake Ref: Bhandari V.B., Design of Machine Elements (2017)



oUIZ Features of Mechanical Brakes

Which of the following statement about mechanical brakes is

FALSE?

1) Mechanical brakes are classified as block, shoe, disk and band

2
brake Doy OV

\/27 In disk brakes the direction of actuating force is @1@

g

3) None of the above statements is FALSE
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Energy Equation

* Energy absorbed by brake = m,6
* M, is braking torque capacity
* gis angle in radians through which drum rotates during

braking period ‘rfé—_dﬁg—' 9,--9,
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* Energy to be absorbed |
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ouz Torque Capacity of Brakes

Which of the following statement about the torque capacity of

brake is TRUE?

1) For the same energy absorption, a brake with lower torque
capacity will lead to lower angular movement of brake drum

before stopping

2) The torque capacity of brake does not depend upon type of

brake lining material

3) None of the above statements are TRUE



Example-1: Energy Equations

A four wheeled automobile car has total mass of 1000 kg.
The mass M.l. of each wheel about a transverse axis
through its c.g. is 0.5 kg-m?. The rotating and reciprocating
parts of engine and the transmission system are equivalent
to mass M.I. of 2.5 kg-m?, which rotate at 5 times the road
wheel speed.

The rolling radius of wheel is 0.35 m. The car is descending
at 100 kmph on a road with 10° downward iInclination.
When brakes are applied, the car de-accelerates at 0.5g.
There are brakes on all four wheels. Calculate:

 The energy absorbed by each wheel
 Togue capacity of each brake

Ref: Bhandari V.B., Design of Machine Elements (2017)
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Block brake with [short shoe
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Ref: Bhandari V.B., Design of Machine Elements (2017)
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