A LEVEL DESIGN ENGINEERING

6.4 MECHANISMS PART 4



Learning objectives

4 N .
O What are levers? Lever, basic

O What are the different types of lever? machine

0 What is the basic machine principle? orinciple,
O What is mechanical advantage of a hanical
Iever? Mechanica
advantage

o J

Learning objectives:
Eﬂ Qd What is a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?




DAJENEIJaM What are the types of lever?

Class 1 Class 2 Class 3

Effort Load Load Load

R JR |
& 1 221

Fulerum Fulcrum

Effart Effort

What are the common applications?

V&S

Learning objectives:
Eﬂ Qd What is a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?




Explanation What is the basic machine principle?

50mm 10N

\1ON

Input force x distance moved by input = Output force x distance moved by output
10 X50=10X50

50mm

500 =500

Learning objectives:

O Whatis a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?




Explanation What is the basic machine principle?

75 mm

\1ON

Input force x distance moved by input = Output force x distance moved by output
10X75=25X7?
750/25=30 N

125 mm

Learning objectives:

O Whatis a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?




Explanation What do we mean by the term

mechanical advantage (MA)?

Definition: the ratio of output force to the input force

output force

Mechanical advantage(MA) = input force

input output

‘10N 50N t

Q What are the types of mechanism?

Learning objectives:
Eﬂ Qd What is a mechanism?
0 How are mechanisms used in products?




Exp|a nation Alternative ways to calculate mechanical advantage

Using lever lengths...

Wi — input arm length
~ output arm length

input output

7.5M 25M t

MA_zs
25
MA =3

Learning objectives:

O Whatis a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?




Exp|a nation Alternative ways to calculate mechanical advantage

Using distance moved...

_ distance moved by ef fort

distance moved by load

input output
30mm 10mm
VA - 30
10
MA =3

Learning objectives:

O Whatis a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?




Expla a=lile]al How can we use mechanical advantage?

MA = Input arm length

Output arm length
MA =120

30
MA =4 Inputforce=50N

" Class1  \class2  Class 3 output force = input force x mechanical advantage
T T1117 i Output force =50 x 4
a aéa Output force = 200N

Learning objectives:
Eﬂ Qd What is a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?




: What is a compound lever?
Explanation
A compound lever is a machine comprising of
Simple single lever several levers acting in series

Learning objectives:

Qd What is a mechanism?
Q What are the types of mechanism?
0 How are mechanisms used in products?




: How do we calculate mechanical advantage of a
Explanation
compound lever?

Overall MA = MA Lever 1 x MA Lever 2

Overall MA = (

input arm length > « ( input arm length >

output arm length output arm length

3m im
M

(O Lever 1 i H
4dm 1m
3 4
Overall MA = <I> X (T) H Lever 2 i O |

Overall MA = 12

Learning objectives:

O Whatis a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?




: How do we calculate mechanical advantage of a
Explanation
compound lever?

Overall MA = MA Lever 1 x MA Lever 2

Class 2

Class 1

Load

|

Learning objectives:

Qd What is a mechanism?
Q What are the types of mechanism?
0 How are mechanisms used in products?



E)(p | an atio N How do we calculate mechanical advantage of a compound lever?

Overall MA = MA Lever 1 x MA Lever 2

input arm length nput arm length
OverallMA:<lp g )x(lp g

N————

output arm length output arm length

500 60
Overall MA = (ﬁ) X (ﬁ) Overall MA = 16.7 X 3 Overall MA = 50

Learning objectives:

O Whatis a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?




Explanation

How do we calculate mechanical advantage when forces act at
angles?

. _opp
sin (x) = —
Input = 100N hyp
opp hyp adj
cos (x) = o
Output =7 N yp
&) tan (x) = %
75mm

adj output arm length _ nput arm length
COSX = —— cos 30° = output arm length
hyp 200
173
cos 30° X 200 = output arm lenght MA=—— MA =223

output arm lenght = 173mm

Learning objectives:

O Whatis a mechanism?

Q What are the types of mechanism?
0 How are mechanisms used in products?
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