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Power in a Systems

Mechanical System
Dot product of the force vector F and the velocity V

P=FV =FV,+FV,

Rotating Systems
Dot product of the torque T and the angular velocity V

P=Tw
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Energy loss

Pin X Mechanical I:)out
system

losses=P_—P
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Mechanical efficiency ¢ =
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|deal Case
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|deal Case
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Mechanical Advantage
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Mechanical Advantage - 4 Bar Linkage

From Velocity Analysis

_ aw, sin(6, - 6,)

¢ sin(g, -6,
Byt o, O,Asinv

w, O,Bsinu X
Which gives
. T V csin it
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Example

Calculate the mechanical AL
advantage for the powder RS

. . L _
compaction mechanism.

AB =100 mm [& 44"
BD =172 mm
AC = 301 mm [ 44"
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Example - Solution

From the drawing (offset Slider-Crank):

_ 40 { ‘
17 |
r. = AG = 301 mm c® /it
3 l"‘
a = AB =102 mm .
b =80 =172 mm /oo -
B 7
¢ =21 mm N
d = 243 mm e
Y A.
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Example - Steps

Step 1. Position analysis > find 0, !

Step 2: Velocity analysis > find wgand @ I

Step 3: Calculate m, = \\/’

out

MEES4! - Lecture 15: Mechanical Advantage Slide 9 of 1Z




Example - Step |

Find ©, from previous position analysis
a =03 mm, b =172 mm,
c =27 mm,d =243 mm, ©,= 44°

105sin 44° — 27
172

0, = arcsin(— asin, _C]

+ 7T = arcsin[— j+ 7 =164.5°
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Example - Step Z

Find wy and @ trom previous velocity analysis

_acosdo,
bcos 6,

@, =—0.456 w,

(0,

d =—aw,siné, +bw,sin b, =-93.9w,
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Example - Step 3

Lalculate the mechanical advantage

a=I0omm, b=172mm,c=27Tmm,d= 245 mm, 6,= 4o

Vout = ‘d‘

Vin — ‘a)inrin‘ — ‘AC 0)2‘

m, = Vin _ 301w, _39
V.. 9390,
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