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ABSTRACT 
Safety plays an important role in human beings life. Occupational health and safety become a vital part in every industry. The 

background of this project is to identify the pinch point hazards in the machine shop, which leads to major hand injury for the 

employees. Pinch points commonly impact fingers / hands, but can impact any area of the Body. The injury resulting from a pinch 

point could be as minor as a blister or as severe as amputation or death. Initially the frequency of hand injury is evaluated by 

obtaining the past accident report. Based on the outcomes of the findings, the machines are selected to perform checklist analysis. 

To assess the pinch points, the checklist analysis is been performed. The checklist is prepared in order to focus the possibility of 

pinch points occurring in machines. Finally, the possible pinch points are archived based upon the result obtained from the 

analysis. Thus, this project focuses on the elimination of the pinch point injury occurring in machine shop and improves the health 

and safety in the workplace. 
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INTRODUCTION 
 
Sheet metal forming process: 

The manufacturing of sheet metal forming components consists of varies operations such as blanking, 
stamping, spot welding and assembly. The duration for the operation differs with respect to the desired design of 
the component.  

 
A. Raw Material: 

Sheet metal is simply metal formed into thin and flat pieces. It is one of the fundamental forms used in 
metal working and can be cut and bent into a variety of different shapes. Countless everyday objects are 
constructed of the material. Thicknesses can vary significantly, although extremely thin thicknesses are 
considered foil or leaf, and pieces thicker than 6 mm (0.25 in) are considered plate. The raw material thickness 
ranges from 0.7mm to 9 mm, which is used for producing finished parts.  
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Fig. 1: Process flow diagram  

 
B. Blanking process: 

The die plays a vital role in the blanking operation. The die differs with respect to the desired components 
specification. The blanking process is nothing but the cutting the plain sheet metal into specific constant shapes 
such square, circular, oval etc. This operation is similar to the stamping operation, but in blanking operation the 
process is much constant and regularized.  

The operation is determined by the consideration of the type of the raw material (sheet metal) which is to be 
blanked. The blanking parts range from 0.7mm to 9mm.  

 
C. Stamping: 

The stamping is the operation also knows as pressing. The stamping is a process of in warding sheet meat in 
the form of blanks. Then placing the blanks in between the die and then undergoing a stork will then result in a 
desired part. The stamping operation involves a press machine, which are into different variants such as 
Hydraulic and mechanical operated press machine. The productions line consists of two or more press machine 
depending upon the component. In each stages of the press stroke, the components attain a specific 
transformation.  

The major factors to be considered for the stamping operation are,  
 
• Type of press  
• Die design  
• The speed of the die  
• In feed of sheet metal  
• Lubrication  
• Type of control system  
 

D. Spot Welding: 
The spot welding operation is done and carried out with the help of robot and it functions a vital role in the 

industry. There are various differences between obtaining an automated robot welding than the manual welding, 
which depends on the speed, accuracy and quality of the operation. The robotic spot welding is used by major 
number of industries because due to the mass production requirement in the market. The robot involved in the 
welding operation is also known as 6- axis robot. The spot welding is done to combine 2 or more parts to form a 
desired component.  

 
Problem Identification: 

The area for this study is concentrated in LPS Line (i.e) low press station. The press machine involves huge 
number of stokes/day. Each press machine involves a man power to operate the controls as well as in feeding 
and out feeding the components. This operation involves high possibility of pinch point injuries.  

Often the workers who are injured due to the pinch point are not properly trained up. Mostly the workers 
who are involved in the operation are into shortcuts which always have a high impact of problems. The worker 
doesn’t realize the seriousness of the problems by taking shortcuts. Pinch point means that getting caught in 
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between two objects. Any part of the body may caught in between but here in this paper the hand is mainly 
focused. This is because the hand movement are the most involved in the operation.   

 
Methodology: 

Checklist analysis is a systematic evaluation against pre established criteria in the form of one or more 
checklists. 

 
Characteristics: 

1. A systematic approach built on the historical knowledge included in checklist questions. 
2. Used for high-level or detailed analysis, including root cause analysis 
3. Applicable to any activity or system, including equipment issues and human factors issues. 
4. Generally performed by an individual trained to understand the checklist questions. Sometimes 

performed by a small group, not necessarily risk analysis experts. 
5. Based mostly on interviews, documentation reviews, and field inspections. 
6. Each machine is inspected based on the key factors, which can determine the deviations in the 

machine.  
7. The deviations can be studied and the possibility of the hazards and risk associated can be eliminated.   
8. This technique is performed for totally 23 press machine.   
9. The check list consist of various factors such as  
• Trap guard  
• Two hand push button  
• Emergency button  
• Photo guard  

 
Solution For Problem Statement: 

The major concern for this problem statement is to avoid the pinch point injuries using engineering 
controls. 

 
A. Two hand push button: 

The two hand push button is one of the successful controls in the industry. This control can be used in any 
operation where there is maximum amount of hand operation. The two hand push button is been operation by 
the solenoid. In this control system when one of the buttons is pressed, the press machine doesn’t operate. Both 
the button should be pressed at the same frequency of the time slap, and then the press machine tends to operate.  

 
B. Trap guard:  

The trap guard is one of the low cost control systems. Mostly almost all the low press machines haveits left 
and right side in open condition. This can lead to pinch point injury, so to control this trap guard control is 
applicable and it’s very effective. The material construction for this can be a mesh guard. The interval between 
the mesh can be minimum from 10 mm.  

 
C. Photo guard: 

Photo guard is one of the advanced control system, which is also known as light curtain. This is electrically 
operated using sensors. This control system is used in order to eliminate the physical barriers and mechanical 
control, and it seeks for the operator comfort. The photo guard consists of a pair, which includes a receiver and a 
transmitter. The transmitter ejects infrared beams and the receiver receives the beams and hence the signals sent 
to the equipment. Therefore the machine is under operation, if is there is any disturbance in between the beams 
then the signal is cut and hence the machine tends to stops.  

 
D. Emergency push button: 

Emergency push button is the last stage of the control system. This system is not a passive control system 
but an active system. This button is centralized to shut off all the factions of the machine if activated. The 
emergency push button is manually operated during an emergency situation.   
 
Conclusion: 

The pinch point injury is the most important injury should be concentrated in the industry. The severity of 
the injury is pretty high because the frequency of the hand movement is high. To reduce this, a study is 
conducted to find the possible pinch point in the machine. The pinch point is highly risky and it may lead to 
major accident like finger amputation, crush injury, etc. this is controlled by application of suitable engineering 
controls like photo guard, two hand push button, trap guard and emergency push button. These controls are 
effective and have the tendency to reduce the pinch point injury rate drastically.  
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