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Abstract— Painting is an repetitive process and the paint 

contain chemical which is hazardous for human, due to this 

the painting can be done by automatically. In this paper the 

design of an automatic wall painting machine is described 

which consisting a lead screw, four guide bar, four wheel, 

rack and pinion, motor. The design objective is model having 

low weight, low cost and simple. 
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I. INTRODUCTION 

In India population are increasing very fast due to which 

construction industry is also increasing very fast. The 

painting is a very important factor in that. The manual 

painting required more time and painting is repetitive process 

due to which quality of painting is not done as required. The 

paint contain chemical is also hazardous for human. 

 The automatic painting was done in industry to 

painting a car. In industry the whole robotic assembly was 

fixed and car’s are move in assembly line, but in domestic the 

wall are fixed. For painting a wall we need mobile base 

automatic painting machine. We design automatic painting 

machine which paint the vertical wall and ceiling also. 

 This system consist a lead screw which is driven by 

a motor.  A painting roller is attached to the plate this plate is 

slide vertically on the lead screw for painting a wall and for 

horizontal painting rack and pinion arrangement is design.  

II. LITERATURE REVIEW 

B.Naticchia, A.Giretti, A.carbonari (2006) they have 

describes the experimental set up consisting the scaled 

laboratory and analyses proper trajectories for the robot 

spraying end tool, in addition the problem of re-scaling back 

the obtained results to full size buildings is addressed.[1]. 

 Mohamed Abdellati   (2012) They discussed the 

conceptual design of an autonomous wall painting robot 

which consisting of an arm that scans the walls vertically and   

this arm is fitted on a mobile base to give the lateral feed 

motion to cover the painting area. They used ultrasonic 

sensors which fitted on the arm and the mobile base to adjust 

the motion limits and maneuver in the room area. A control 

system is also designed to guide the arm motion and plan the 

mobile base motion    [2]. 

 Aris, A.K.M. Parveziqbal, A.R. Ramali, S. 

Shamsuddin  (2012) They describes All the processes that are 

involved  in  designing and constructing the proposed painter 

robot the system is divided into two main part namely 

hardware and software. In hardware part, mechanical design 

fabrication electronics system are described and in software 

part control algorithm is explained. This painter robot took 

3.5 hours for painting 46 m2 wall surface. To manually paint 

the sane area of the wall surface it take 1.5 more time than the 

robotic system   [3]. 

 By studying various papers it shows that the 

automatic painting is done to paint the vertical wall the 

system is not develop to paint the horizontal surface so aim 

of this paper to design a machine to paint vertical surface and 

horizontal surface also. 

A. Objective 

The objective is to design a machine to paint the vertical 

surface as well as horizontal surface. The machine having low 

weight, low cost and painting is done fast   . 

III. COMPONENTS  

 

A. Lead screw: 

The lead helps to slide the painting roller vertical. And which 

is driven by motor    

B. Guide bar  

We use the four guide bar which is used to support the roller 

plate which is slide vertically.   

C. Electric Motor 

The function of motor is to convert electric energy into 

mechanical energy. Operation of electric motor is based on 

simple electromagnetism; a current is passed through coils 

and due to which magnetic field is created rotor starts to rotate 

and force is exerted on external field. 

D. Rack and pinion  

This arrangement used to slide the roller brush in   horizontal 

direction. 

E. Pump  

We used 2 pump to pump the paint from tank to roller. 

F. Tank  

We used 2 tank to store the paint. 

IV. DESIGN OF SYSTEM 

A. Block diagram 

The presented paper is aimed to perform operation such as 

automatic wall painting; the motor is start using electric 

supply As shown in (fig 1) is representation of block diagram 

that how actual working takes place with help of several 

components used in automatic manual transmission. 

 The microcontroller is used to control the motion of 

machine in lateral direction. The pump is used to pump the 

paint. Proximity sensor is used to detect the distance between 

the machine and wall . 
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 Fig 1:- Block Diagram of Automatic painting 

machine  

B. System Working  

The motor is started with help of electric current which 

convert electric energy into mechanical energy. This 

mechanical energy provide to the lead screw which is start 

rotating and roller plate slide on this lead screw. The pump 

provides paint to the brush. Another motor is providing 

mechanical to rack and pinion to paint the ceiling area. Once 

any obstacle comes the distance between machine and 

working area is change which detect by proximity sensor and 

machine stop working. the lateral motion control by the 

microcontroller. actual model shown in fig.2  

 
Fig. 2: actual model 

V. CALCULATION  

A. MOTOR: 

Voltage = V = 12V 

Current = I = 5Amp 

Speed = N = 60 RPM 

Power = P =V*I = 12*5 = 60W 

P = 
2∗𝜋∗𝑁∗𝑇

60
 

60 = 
2∗𝜋∗60∗𝑇

60
 

                           T = 9.549 Nm 

B. BELT & PULLEY: 

V Belt – Z type of belt 

D1 = 50mm, D2= 85mm, N1 =1440rpm 

We know that, D1/ D2 = N2/ N1 

                                      N2 = 847.06rpm 

 L= 405mm, C = 407mm 

We know that, α =sin-1(r1-r2/C)  

                         α= 2.4677 

θ = 180 – 2* α = 175.0646 

We know that T1 = Tension on tight side 

                        T2 = Tension on slack side 

T1/ T2 = e (µθ/sinβ) = 4.1618 

T1 = 4.1618 T2 

P = (T1 - T2)* V 

Where V = π*D*N/60 = 3.77m/s 

746 = (4.1618 T2 - T2)*3.77 

T2 = 62.58N, T1 = 260.46N 

C. LEAD SCREW: 

Parameters taken from standard lead screw (Approximate 

only): 

Pitch of the lead screw P = 12.3 mm 

Speed of Lead Screw, N = 30 rpm 

Outer diameter = 19 mm 

Inner diameter = 15 mm 

Thickness = 4.7 mm 

The linear velocity of the lead screw = N x p 

                                                          = 30 x12.3 

= 369 mm/min 

= 6.15 mm/s 

The angular velocity of the lead screw = 2πN/60 

= 2π (30)/60 

= 3.14 radian/s 

Power of the lead screw P = 3.6 W 

Torque of the lead screw = P x 60/2πN 

= 3.6 x 60/2πN 

= 0.57 Nm 

Maximum withstanding capacity = torque/radius of lead 

screw 

= 0.57 /9.5 x 10-3 

Maximum withstanding capacity = 60 N 

1) Lead screw Formulas 

The torque required driving load W using lead screw with 

pitch (p) and efficiency (η) has the following components: 

TTotal = TFriction + TAcceleration 

Calculation for Frictional Torque Friction torque can also be 

an assist in engineering. Bolts and nuts, or screws are often 

designed to be fastened with a given amount of torque, where 

the friction is adequate during use or operation for the bolt, 

nut or screw to remain safely fastened. 

Frictional force, F = μsW 

Where Coefficient of static friction, μs = 0.15 

Let us assume the torque required to accelerate the sliding 

parts as 200 pounds 

1 pounds = 0.453 kg 

200 pounds = (0.453 x 200) 

= 90.6 kg 

1kg = 9.81 N 

90.6 kg = (9.81 x 90.6) 

= 888.76 N 

W is the weight of the load. 
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Frictional force, F = 0.15 x 888.76 

= 133.314 N 

Frictional Torque, Tfriction = (F x p) / ( 2 x π x η) 

Where: 

F = frictional force in Newton 

p = pitch in rev/ mm = 1/12 

η = lead screw efficiency, 65% 

= (133.34 x 12.3) / (2 x 3.14 x 0.65) 

= 32.96 N-mm 

D. Rack and pinion: 

Data: 

T1=50 

T2=25 

D=40 

R=20 

Length=250 mm 

Pitch=5mm 

Addendum=m=2 

Module=pitch/π=5/π=1.59=2 

Least pressure angle to avoid interference, 

Let 

Φ=least pressure angle to avoid interference 

Addendum= rsin2φ 

                2= 20sin2φ 

                Φ=18.434 

Length of the arc of contact, 

Length of the path of 

contact=√((𝑟 + 𝑎𝑑𝑑𝑒𝑛𝑑𝑢𝑚)2 − (𝑟𝑐𝑜𝑠φ)^2) 

=√((20 + 2)2 − (20𝑐𝑜𝑠18.434)^2) 

=11.13 mm 
Minimum no.of teeth 

Circular pitch=Pc=πd/T 

                              =π*40/25 

                             = 5.0265 mm 

Therefore length of the arc of contact=(Length of path of 

contact)/(cosφ) 

=(11.13/cos18.434) 

=11.73 

The no.of pairs of teeth in contact, 

             = (Length of the arc of contact)/(circular pitch) 

             = 11.73/6.28 

             =1.78 

Therefore, minimum no.of teeth in contact=2 or 1 pair 

Addendum=m=2mm 

Dedendum =1.25*m=2.5mm 

Clearance=0.25m=0.5mm 

Working depth=2m=4mm 

Whole depth=2.25m=4.5mm 

Tooth thickness=1.5708*m=3.1416mm 

Tooth space=1.5708m=3.1416mm 

Fillet radius=0.4m=0.8mm 

VI. SUMMARY  

This paper presented will give an intro on an automatic wall 

painting machine which is paint vertical surface as well as 

horizontal surface, machine is control by microcontroller.     

VII. FUTURE SCOPE 

This system is used in construction industry for painting the 

walls of building and parking walls but this system is heavy 

so we need to reduce the weight. Also the system is bulky or 

the size is big so we have the future task that the system 

should be made compact and reduce the weight.  
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