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CHAPTER 3
DESIGN OF QUADCOPTER
3.1 Mechanical Design of Quadcopter:
Basic Designb.
 
Material Selectionc.
 
Design Calculations
3.1.1
 
Basic Design
The basic design consists of two links attached together in a cross formation. The links are reinforced at the center by plates. Motors are mounted at the end of the links.
Fig3.1: The basic Quad copter schematic
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Fig3.1: The basic Quad copter schematic
[image: image2.png]3.12 Material Selection
‘The crierion for the selection of material was:

+ Dunsiliy
+ Stengh

+ Malineabity
* Light Weight
+ Avaiabiiy
. o

Sothe material slected was Aluminum

Physical Properties | Metric System
Density DSelkg/m
‘Mechanical
Properties
Ultimate Tensile
oy T0MP2
‘Modulus Of Elastiity 70GPs

Table 3.1: Properties for Alumirum Alloy 100 HI4

313 Design Calculations
* L Cakuatins

As the blades have a natural twist to make the ift force constant along the
length of the blade.
Angle of atiack 6 =166

The formua for i s
L=12(p.¥.A.Cr) an
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Where:
LeLiftforce
p=Density of air
VLinear velocity of serofoil
AArea swept by the aerofoll
Cy=Coefficient of it

According to the datasheet o the motors, the maximum lft force they can provide with
12X6 propeller is = 550g X 9.81 = 5.4N

For the Amms we elected Square pipes of Aluminum 12.5 X 12.5 mm which are casily
available in the market.

‘The material selected for the central part (base plate) of the frame is Aluminum of 22mm
‘The stress calculations for above selected material are as follows:
‘The critical points in the frame are the joints of the arms with the base plate.

Ihe stress calculations are as tollows:

Considering the arms as cantlevers, sothe moment generated by the lift force is

Bendingstress:
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Fig2: Orthographic Views
M=30+540/100=16Nm

The moment o neria it
1= L(U12574 = (U104 1/ 12 = LUzI6x10-9 md

o23mm

= (Mx)/ 1= 952APa << TP (i bencing stes)
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* Maximumbeflection:

F o |v=Detfecion

F=sa08
Lea=20cm

Elastic Modulus =
Deflection=Y =Fa*2(3L-a)/ ( 6EI)= 201mm

*  Bearing Stress on Bolts and base plate:
As,

5, =992VP and Ara= 23°10°5 m

s0F= 992°10° X23°10%5 =28.16N

Bok diameter=3mm

Areaof the boltincontact=3.14 (153 1)

(olg s =22816/314(15% 1) =484 MPa << 70 MPa Hence i’ safe to use
bearng

the bolts

Onthe base plate it i:

(Baseplae) o

2816/314(15%22) =

2 MPa << 10 MPa so safe to use.
ing




