Design of Machines and

Mechanical Systems
(PC-BTM711)

Session 16

Module 4: Design of Brakes — Further Topics



Session OQutcomes

* Design block brake with long shoe
* Design of pivoted block brake

* Design of disk brake

* Discuss thermal considerations



Block brake with short shoe
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Ref: Bhandari V.B., Design of Machine Elements (2017)
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Self-Locking Block
Brake — w“"‘
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QUIZ

For a block brake to be non-self-locqug, the moment of frictional

—

force about pivot should be
—

1) Higher than moment of the normal reaction force on drum

about pivot

\/Z) Lower than moment of the normal reaction force on drum

about pivot
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Example-1: Block brake with small shoe

A single block brake with torgue capacity of
250 Nm is shown in figure. The brake drum
rotates at 100 rpm and coefficient of friction
Is 0.35. Calculate:

 The actuating force and hinge pin reactions
for clockwise rotation of drum.

 The actuating force and hinge pin reactions
for anti-clockwise rotation of drum.

* The rate of heat generation during braking
action

* The dimensions of block if permissible
intensity of pressure is 1 N/mm?. The
length of block is twice its width.

« State If the brake is self-locking

Ref: Bhandari V.B., Design of Machine Elements (2017)



fﬂ{:-gfbtjw\ Ry R =
T\CIOO’YFW\ Jh}—:(/{ﬁl\l),ﬁl
/&:0«35’

3
230XI10
e = 3571,
UR T 035¥28D m
Tabrng momenr abowk Hvot
— P % BOO@/MN x50 + Nx2sD =0

— 0 . UXSD $21. 4
P:: 035x2353(.0 +3 Lot

[ Jo0
e={1302.56 8 J&o—
Rw =M ’;m
Ry = (- p = fa3el s )

(i) Anhiclock wise godabm & v

_

— PxSv0 A UN XSO p N R2ZSD =0




Oi.\) Rate 0y heat %—urve/\c&\av\ J\U\fu\‘j L)YG“J"]’

MM”{L—‘?GZ - m NM&Q
= 20 X [UOHO}/LX ?_]

(0]
= 120835 W )

Q'\!) D\Mg\—um ’UL block /oMM = 1 DJ__

M >
RNy

\,J‘/(,jw 1= 3694
v Az




Design of Block Brake with Long Shoe
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Ref: Bhandari V.B., Design of Machine Elements (2017)



Design of Block Brake with Long Shoe

Y
Friction
N linin
i /_ g Y
Equivalent coefficient Of friction
Wear
(exaggerated)

u,_#[ 4sin 6 }
26 +sin 26
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Ref: Bhandari V.B., Design of Machine Elements (2017)
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Design of Block Brake with Long Shoe
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Ref: Bhandari V.B., Design of Machine Elements (2017)



oUIZ Block Brake with Long Shoe

Which of the statement is FALSE regarding block brake with long shoe?

h Y

1) Contact pressure varies across circumference of drum e

— g«o(fg

2) Amount of radial wear is proportional to contact pressure | /17 ¢

U% Equivalent coefficient of friction is smaller than actual coefficient of friction

4) L\l_gn_e.oiihe_abm@_slaiemm’g,aﬁefFﬁd:SEX

SPCE-MED 10



Pivoted Block Brake with Shoe
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https://www.frictionbraking.com/technical/uic-k-type-brake-block-tread-braking/




Pivoted Block
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Brake with Long Shoe
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" 4R sin h = distance of pivot from axis of brake drum (mm)
h=m (12.10) | R = radius of brake drum (mm) DDB T12.3
@ = semi-block angle of each shoe (rad)
M, =21 R* W Doy Sin 6 (12.11)| M, = braking torque capacity of each shoe (N-mm)
u = coefficient of friction between friction lining and drum
w = width of friction lining (mm)
P = Maximum intensity of pressure between friction lining and
brake drum (MPa or N/mm” %) )
1
R,= ERW‘D'“‘”‘ (26 + sin 26) (12.12)| R, = reaction at each pivot in X direction (N)
1
R = E#R WP,y (20 + sin 26) (12.13)| R,= reaction at each pivot in Y direction (N)
——— > 12

Ref: Bhandari V.B., Design of Machine Elements (2017)
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