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Abstract— This is a mechanism which is an automation 

made on rolled forming machine. This whole automation 

consists of sensor, timer, relay switch, pneumatic cylinder, 

magnet, valves. This whole mechanism is aims to control 

the rejection and faulty pieces in the organisation. Also the 

pneumatic system has the linearity in a mechanical point of 

view. This linearity of the pneumatic system makes it easy 

to drive and control. Therefore, actual model of the system 

have been implemented on the machine which is used to 

pick the rejected bolts from the manufacturing process line 

of the bolt with the help of permanent magnet. So thus 

whole system is modular, flexible, easy to handle, and 

efficient to implement on rolled forming machine. 
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I. INTRODUCTION 

Now a day’s automation has become a very essential and 

needful thing in the industries. Automation has become a 

major part right from manufacturing of tooth brush to the 

larger product.so we have made a small attempt to atomise 

the current system. Company was facing a problem of 

mixing of round headed bolt with hexagonal headed bolts. 

Before turning in to final shape bolt goes through various 

processes such as cutting. Cold forging, hot forging etc. 

After these processes these bolts are poured in a hopper for 

further process of trimming, and round headed bolts get 

formed in to hexagonal head. But during these processes 

sometimes round head Instead of converting in to hexagonal 

head directly gets trimmed.so we have develop a mechanism 

to trap this round head bolts before trimming and remove 

them from the line. We have made a mechanism based on 

pneumatic to remove this trapped bolt from the line. In this 

mechanism we have used double acting cylinder, direction 

control valve, flow control valve, timer, relay switch etc. 

II. PROBLEM STATEMENT 

In the company various sizes and types of bolts are 

manufactured. During manufacturing they pass through 

various types of machining operations such as cutting, 

forging, trimming. But sometimes the bolt which has to be a 

hexagonal head is left untrimmed circular head and while 

rolling operation untrimmed circular headed bolts get mixed 

with the hexagonal headed bolts. This problem came in to 

focus when the material were dispatched to the customers 

.they were facing the problem of mixing of round head with 

the hexagonal head. Round head gets trimmed without 

converting in to hexagonal head. After doing the detailed 

analysis of the current system we decide to sort out this 

problem by this mechanism. Due to this following problem 

occurs in the company:  

1) Unwanted bolts get rolled.  

2) Increase in scrap and internal ppm of organisation 

3) It Will Impact on Production 

4) Added labour work 

 
Fig. 1: Accepted and Rejected Bolts 

III. OBJECTIVE 

The main drawback of the previous process which is done 

on the trimming machine is that we cannot deal with the 

trimming operation on the bolt before it is been rolled on the 

roll forming machine. So for this problem we have to 

implement a system which will automatically detect the 

untrimmed bolts and remove them from the roll threading 

process line.  Our primary objective is to trap the unwanted 

circular headed untrimmed bolt with the help of trapping 

mechanism. Along with this we also design and manufacture 

pneumatically actuated mechanism which will pick the 

unwanted circular headed rolled bolt and place in the 

rejection bin. For this we have used a pneumatic cylinder 

having a permanent magnet at its tip to remove the bolt .this 

pneumatic cylinder will actuate with the help of DCV, flow 

control valve, relay, timer and sensors. But while managing 

with this, problems faced by organisation are Cost of 

project, Time required to sort out problem and Space on the 

machine are the main constraint to deal with. So we have to 

give a solution which will not just sort out the problem but 

also work effectively with a high efficiency and accuracy. 

IV. SCOPE 

In this today’s world automation is the most important and 

essential thing.in automation there is no need any person to 

look after the process, moreover it improves the product 

quality, avoid defects, increases safety, reduces cycle time 

etc. We have designed and develop mechanism based on 

pneumatic system which is fully automated. Our task is to 

trap the bolt and remove it from the line with the help of 

magnet. This will atomise the system, even if operator is not 

present nearby machine it will trap and remove the defective 

bolt. This will reduce the labour work worker can at a time 

look after two machines. These systems can prove to be very 

important and crucial for fastener companys.it consists of 

high frequency sensors, valves. Timers and PLC. Set up.it 

has wide range of future scope in automation field. 
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V. SYSTEM COMPONENTS 

Sr .No Name of component Specification 

1. Pneumatic cylinder D=25 mm, L=250 mm 

2. 
Direction Control 

Valve 
5/3 Way 

3. Sensors No And NC 

4. Flow Control Valve Screw operated 

5. Relay Switch 
MK3PN-5-I-VD,AC 

(~), 

6. Permanent Magnet 10 x 10 

7. Pressure Regulator Dial type 

8. Timer Analog 

9. Compressor 15 bar 

10. Toggle Switch On /off 

11. Pipes And Hoses D=8mm,d=6mm 

Table 1: System Component 

VI. DESIGN OF PNEUMATIC SYSTEM 

A. Selection of Pneumatic Cylinders 

Available input data ∶ −  Pressure (p) = 3.5 Bar 

1) Magazine Cylinder 

P =  F/A            where    F =  30 N =  2 ∗ 30 = 60 N 

A =
F

P
=

60

3.5
∗ 105 = 1.71428*10−4m2 

d2 = 4/π * 0.25*10−3 

d = 0.01477m ~15mm 

∴ The minimum bore diameter is 15 mm. but for stroke 

length of 250 mm. The cylinder of bore diameter 25 mm 

was selected from the catalogue of Feasto. 

B. Selection of DCV’S 

Q= Flow rate = A*V 

V= Stroke length /Time = 0.250/4 = 0.625m/sec 

Q = 𝜋/4 * 0.0252 * 0.625  

 = 3.06796*10−4𝑚3/sec 

Therefore D3 model was selected and one 5/3 solenoid 

direction control valve is selected as per required application 

of holding the cylinder rod for 5 sec. of timer count. 

C. Selection of Floe Control Valve  

 For speed achieving of 0.625 m/s 

Q = Annulus area × Velocity 

Q = 
𝜋

4
× (252 − 122) × 10−6 × 0.625 

Q = 0.2361 × 10−3𝑚3/𝑠 

Q=14.166LPM                                                                                                             

∴From catalogue F3 model selected for range of 0 – 16.3 

LPM 

D. Selection of FRL Unit 

FRL unit is selected from the catalogue of Faesto. 

SELECTION OF PIPING:- 

E. For Available Parameters 

Velocity (V) = 0.625 m/s, 

Pressure (P) = 3.5 Bar 

Discharge (Q) = 14.166 Lpm, 

The pipes of plastic PVC material are selected and the size 

is as following; 

1) Pipes for Connection from Compressor to FRL Unit 

      Outside diameter = 8mm 

  Inside diameter = 7mm 

  Wall thickness = 1mm 

2) Pipes for Connection from DCV’s To Cylinder 

        Outside diameter = 6mm 

   Inside diameter = 5mm 

  Wall thickness = 1mm 

VII. ACTUAL WORKING OF SYSTEM 

 
Fig. 2: Working System Pneumatic Circuit 

1) Pneumatic cylinder  

2) Flow control valve 

3) Direction control valve  

4) FRL unit 

5) Compressor 

 
Fig. 3: Actual implementation of System 

VIII. WORKING PRINCIPLE 

Pneumatic cylinder is actuating on the compressed air 

consumption. Air is compressed by compressor up to its 

required pressure. This compressed air is used to actuate the 

pneumatic cylinder. And forward and backward motion of 

pneumatic rod is controlled by the direction control valve 

(DCV). To control the inlet or outlet flow of air flow control 

valve is used by which the discharge and flow of air to the 

cylinder via (DCV) is controlled first setting automatically. 

To control the timing of forward and backward motion of 

cylinder timing on ana-log timer which can be selected 

manually, this all connection of solenoid operated DCV, 

timer, sensor are connected to relay switch which controls 
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the all operation. Firstly on the machine sensor (NO type) 

senses the movement of bolt which are going to be threaded 

when round headed untrimmed bolt is trapped in trapper. 

This sensor senses the trapped bolt and sends the signal 

relay switch. Relay switch send signal to timer and timer 

measures the number of seconds which is already set for. 

Compressor compresses air and supply it to solenoid operate 

5/3 DCV. At the inlet of DCV flow control valve is attached 

which controls the flow of air to pneumatic cylinder. When 

the air is supplied to pneumatic cylinder, cylinder rod moves 

forward at tip of the cylinder rod a permanent magnet is 

attached which picks the trapped round headed bolt from 

process line. As soon as the forward stroke of pneumatic 

cylinder is given inductive proximity sensor (NC) detects 

the forward motion of cylinder by the metal detector sensor 

signal. After this inductive sensor 2 sends signal to relay 

switch and relay switch sends signal to 5/3 DCV, thus 

0pneumatic cylinder rod moves backward. On the 

pneumatic cylinder a separator arrangement is provided 

which allows the cylinder rod to move backward and 

separates the attached bolt from the cylinder rod. And this 

bolt automatically drops in the bin due to gravity. Thus the 

whole process is automated there is no need to look after the 

machine. 

IX. ADVANTAGE  

1) Process is fully automated: There is no need of human 

interfere in the system, it will operates automatically 

when the bolt is trapped. 

2) Reduction in the rejection of the product: There is 

decrease in the rejection of the products, customer 

satisfaction has been increased. 

3) Reduction in the cycle time: Every operation takes 

place sequentially with no any time lap, desired 

production is achieved which has reduced the cycle 

time. 

4) Increase in the safety of workers: As the process is 

automated operations takes place on its own, there no 

need of worker to handle the machine, so there safety is 

increased. 

5) Reduction in the scrap: wastage of material is reduced. 

X. DISADVANTAGE 

1) System is costly, so proper care should take to avoid 

accidents. 

2) Requires additional space on the machine: pneumatic 

system is mounted on the machine itself so it acquires 

additional space. 

3) Components used are more costly. 

XI. CONCLUSION 

In this way system includes design and development of a 

mechanism to trap and remove rejected bolts from the 

production process line. Thus by implement this system 

which is fully atomized. When the bolt get trapped in the 

trapper, system will get actuate by sensors, DCV this will 

actuate the pneumatic cylinder and the bolt will be picked 

up by the permanent magnet place at the tip of pneumatic 

cylinder rod. Thus system has been successfully 

implemented and it helps in reducing the total rejection of 

the product. Also reduces the internal PPM of the 

organization. 

XII. FUTURE SCOPE 

Our current system is a simple idea of automation. This 

project is regarding how we can remove the round headed 

bolt from the process line; this will avoid the mixing of 

round headed bolt with hexagonal headed bolt. It will reduce 

the rejection of the bolts and reduce defects too. This system 

can be implemented other fasteners companies too. There is 

lot of scope for improvement in the current system. In the 

current system we have used NO and NC type sensors 

which have limited sensing distance and speed too. In the 

future we can replace these sensors by photo sensors. Photo 

sensors are the high frequency sensor which can detect the 

object from much more distance as compare too previous 

sensor. They can also sense the objects running `at high 

speed. But these sensors are much more costly than the 

normal sensors. We can also use shape detection sensors 

which can detect the required bolt to be removed. For 

further improvement we can use PLC (programmable logic 

controller) to achieve more flexibility and reliability in the 

system. PLC programming can replace the other 

components such as timer and relay switch but PLC also 

more costly. For all the above mentioned improvements cost 

should not be the constraint. By implementing these things 

we can highly atomise the system. 
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