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 Abstract: The concept of project arises because of the workers working on the HPS with manual material handling system. Existing material handling system is conventional, unsafe and time consuming. Due to this automated material handling becomes a crucial aspect of factory automation because it frees up manual labor, streamlines the flow of material, allows for complexity management, reduces work in progress and improves the utilization of expensive equipment. This project discuss the design calculations and consideration of belt conveyor system for press machine, in term of size, length, capacity and speed, roller diameter, idler spacing, power and tension, type of drive unit, diameter, location of arrangement of pulley, angle and axis of rotation, indeed application, product to be handle as well as maximum loading capacity, continuous movement of material. The project will help up to develop an automated belt conveyor system which is fast, safe and efficient. It also reduces the human effort and at the same time increase the productivity which cannot be achieve with manual operation.
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I. INTRODUCTION
The heavy press shop five mechanical press machines in tandem arrangement of 1000 tonnes, 600 tonnes, 400 tonnes, 400 tonnes, 500 tonnes. First press is used for drawing operation, the second for bending and trimming, third press machine is used for restriking the trimmed component. Fourth machine performs the function of trimming and flanging. Fifth machine performs the flanging and piercing. The parts which produced in large volumes in included in the following table:-
Table 1.1 Parts produced in large volumes
	Sr. No.
	Part Name
	Orders per day

	1.
	BOLERO
	1250

	2.
	SCORPIO 
	250

	3.
	LOGAN
	85

	4.
	XYLO
	40


Worker requirements for executing the operations in heavy press shop:-
workers on each machine i.e. Total 20 workers for five machines.
engineer for entire heavy press shop.
forklift operator
crane operators.
A. Problem Statement 
[bookmark: page2]In the present scenario various machining operation perform on various machines. Because of that production cost and time required to perform these operation is increases. Machine is remaining idle when scrap was removed manually. It was time consuming & lesser in productivity. There were chances of severe injury to workers while removing the scrap. Photos of the current set-up with trolley
B. Objectives
1) To Design the Conveyor System for existing problem.
2) To Developed the Designed Conveyor System.
3) Installation of the Conveyor system.
4) Testing of Installed Unit.
5) Atomization of installed unit. 
II. DESIGN OF CONVEYOR SYSTEM  
A  Design Procedure
1) Size of largest scrap to be handled = 700mm*200mm
2) Weight of the scrap per stoke = 3 kg/stroke
3) Height of bolster = 740mm
4) Max. possible strokes per minute of press machine = 20
5) Velocity of conveyor belt:Maximum SPM capacity of press machine is 20. Thus after every 3 seconds the scrap will come out. The dimensions of biggest scrap are 700mm*280mm. The scrap will travel along the length of the two conveyors with different orientations. On the first conveyor length will be 280 mm and on the second it will be 700 mm.
Thus, velocity of belt required to remove the scrap will range between

Thus, selecting the speed of conveyor to be 200 mm/s.
B. Calculations of Power and Selection of Motor 
For first conveyor
[image: ]
Fig. 2.1 First Conveyor Arrangement
Fi = F slack 
ɛ1 = 0.05


At point 2,

      
At point 3,
  ,         where FCR is frictional resistance
          = 24.3256 N
     			(1)
                                                       			(2)
From (1) & (2), we get
Fs = 15.2916 N
Ft = 53.7286 N
Thus, power required,


Thus total torque required at shaft A to overcome the inertia of the system,
                                                    Tt = [IA + (G2 × IB)] × αA
                                                        = 0.6117 N-m
Power required,                          P2 = 2πNTt/60
                                                        = 96.0856 W
Total power required,                  P = P1 + P2= 103.7656 W
Considering the efficiencies of the transmission system,
Motor efficiency,           ηm = 75 %
Efficiency of gearbox,   ηG = 60%
Efficiency of belt drive, ηB = 85%
Total transmission efficiency, η= 38.25%
Thus power required at motor, Pf = P/η= 271.2826 W
                                                  Pf = 0.3636 HP 
For Second Conveyor:-
[image: ]
Fig. 2.2 Second conveyor arrangement
Fi  = Fslack 
ɛ1 = 0.05


At point 2,

      
At point 3,
  ,  where FCR is frictional resistance                

)     					(1)
                                 					(2)
From (1) & (2), we get
Fs = 3.3286 N
Ft = 11.6955 N
Thus, power required,


Thus total torque required at shaft A to overcome the inertia of the system,
                                                    Tt = [IA + (G2 × IB)] × αA
                                                        = 0.6117 N-m
Power required,                          P2 = 2πNTt/60
                                                        = 96.0854 W
Thus power required at motor, Pf = P/η= 255.5797 W
                                                  Pf = 0.3426 HP
Thus for both conveyors standard motor of 0.5HP @1500 rpm is selected. 
C. Drive Selection
Drive for First Conveyor
The required velocity of conveyor belt is 0.2m/s.
Roller diameter for 1st conveyor is 222mm
The roller rpm==17.2059rpm
The motor rpm=1500rpm
Total reduction required==87.1793	
The reduction ratio is greater than 40, therefore worm and worm gearbox should be used.
Maximum available reduction ratio for worm and worm gearbox is 60:1.but for this gearbox efficiency is very less.so we are using gearbox of gear of gear ratio 20:1.
Speed at output of gearbox==75rpm
For further reduction from 75 rpm to 17.2059rpm, there are 2 options available Due to above reasons we are selecting belt drive for further reduction.
Belt drive calculation:
1) Input speed for belt drive=75rpm
2) Output speed for belt drive=17.2059rpm
3) Selecting standard small pulley for gearbox output shaft as 75mm in diameter.
4) Big pulley diameter for roller shaft=75*=326.92mm
5) Standard available pulley diameter is 12 inch.
6) Actual Roller speed ==18.45rpm
7) Actual Belt speed ==0.2145m/s
D. Drive for Second Conveyor
1) Roller diameter for 2nd conveyor is 200mm.
2) The roller rpm==19.0985rpm
3) Selecting worm and worm gearbox of gear ratio 20:1
4) Speed at output of gearbox==75rpm
5) Belt drive calculation:
6) Input speed for belt drive= 75rpm
7) Output speed for belt drive=19.0985rpm
8) Selecting standard small pulley for gearbox output shaft as 75mm in diameter.
9) Big pulley diameter for roller shaft=75*=294.52mm
10) Standard available pulley diameter is 10 inch.
11) Actual Roller speed ==22.14 rpm  Actual Belt speed ==0.2319m/s.

III. RESULTS 
Table No 3.1 Result table 
	Sr. No.
	Without Conveyor
	With Conveyor

	
	Scrap removal time(sec)
(For every stroke)
	Stoppage time due to accumulation scrap(sec)
(After every 20 strokes)
	Scrap removal time(sec)
(For every stroke)
	Stoppage time due to accumulation scrap(sec)
(After every 20 strokes)

	1
	4.68
	8.72
	1.77
	11.67

	2
	2.96
	12.72
	1.47
	20.66

	3
	1.28
	10.10
	1.39
	12.86

	4
	2.51
	11.76
	1.79
	18.79

	5
	1.46
	14.20
	1.92
	17.72

	6
	2.02
	10.72
	3.31
	15.63

	7
	2.62
	9.36
	1.81
	12.17

	8
	2.10
	13.60
	1.52
	16.19

	9
	3.07
	11.83
	2.23
	17.20

	10
	1.75
	12.11
	1.89
	14.53

	Avg
	2.445
	11.512
	1.91
	15.742


As the scrap removal time for loading side and unloading side takes place simultaneously, so selecting maximum time between the two.
Thus, time lost per stroke = 2.445 sec
And time lost per 20 stroke = 15.742 sec
Calculation for the time required for strokes/shift:-
No. of strokes = 1250strokes/day
Current SPM = 4.6 strokes/min.
Time required for 1250 strokes without scrap conveyor = 271.7391min.
Calculation for the total time and cost benefits:-
Time lost per stroke (T1) = (time saved per stroke* No. of strokes in a shift)
		                 = 1250*2.445	 			
                                         = 50.9375 min
Time lost per 20 stroke (T2) = (time saved per stroke* No. of strokes in a shift)/20
			           = (1250*15.7425)/20
				= 16.3979 min
Also, Due to accumulation of scrap trolley, after every 90 min.
Time lost for removal of scrap trolley = 15min.
Time lost due to accumulation of scrap trolley (T3) = (271.7391/90)*15
           = 45.2898min.
Total time lost during 1250 strokes = T1+T2+T3  			
                                                        = 112.6252min
				        = 1.877hr
This time will be saved after installation of scrap conveyor. So the power required for running the press machine will also be reduced.
IV. CONCLUSION
We are customizing the use of conveyor system according to our convenience. The Conveyor belt system for material handling improves the speed of material handling. This system reduces the human effort. The operation cost is reduced and profit gets increased. This system is beneficial and safe for workers.
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