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 ABSTRACT: 
     Hydraulic systems are extensively used in a wide range of industries and factories, especially in manufacturing sector applications where high force and precise control are required. Hydraulic systems are noted for their high power density, reliability, and smooth operation. They are particularly suitable for applications requiring large and consistent force.
          The purpose of this project is, therefore, to design a simple, easily operable hydraulic sheet metal press machine which is sturdy, strong, and capable of performing multiple sheet metal operations efficiently.
          A hydraulic pressure of 100–150 bar is sufficient for operating the unit. The pressurized hydraulic fluid supplied by the pump is directed to the hydraulic cylinder, forcing the piston to move forward. The force generated by the piston is transmitted through the linkage mechanism to the punch, enabling the required sheet metal operation.
          The workpiece thus attains the required dimensions, and the finished component can be collected through the clearance provided in the die. Dies of various shapes and sizes can be used depending on the operational requirement. This flexibility allows the use of different types of punches or bending dies, resulting in a wide range of products. According to the material and thickness of the workpiece, the operating pressure can be varied.
         
1. INTRODUCTION  
     A punching machine is a mechanical device used to create holes or shapes in sheet material by applying a high compressive force through a punch and die set. The design of a punching machine focuses on selecting the proper mechanism, calculating the required force, and ensuring structural strength, accuracy, and safety. Fabrication involves machining, welding, assembly, and alignment of components to convert the design into a functional system. The aim is to produce a simple, durable, and cost-effective machine capable of delivering accurate and repeatable punching operations.
  
2. LITERATURE SURVEY  
A various literature survey has been carried out for this project in order to decide whether the design process was optimum and an analysis of the various components would prove true in actual working conditions. 
Authors Statement is explained as follows :-
2.2.1 Deepak Annasaheb More et.al. [1]:- In this research paper author studied the frame, cylinder and press table are designed by the design procedure. They are analyzed to improve their performance and quality for press working operation. Using the optimum resources possible in designing the hydraulic press components can effect reduction in the cost by optimizing the weight of material utilized for building the structure. An attempt has been made in this direction to reduce the volume of material. So we considered an industrial application project consisting of mass minimization of H frame type hydraulic press. This press has to compensate the forces acting on the working plates and has to fulfill certain critical constraints. Here we use FEA implementation for analysis and optimization of hydraulic press.
2.2.2 Fisayo Adesina et.al. [2]:-  As per the author of this paper presented the development of a manually operated hydraulic press which encompasses the design, fabrication and performance evaluation of the press. The components of the machine were designed using various design equations. The design results were used to select materials for various components. The detailed drawing of the developed machine was done using Pro E software. In fabricating the machine, mild steel was used as the locally sourced material. The use of mild steel is due to the fact that its strength, rigidity and machinability falls within the design specifications. Some components of the machine developed include; the frame, cylinder mounting table, press pin, working table, hydraulic tank, and hand lever. Some of the bought out parts include: ram assembly, pressure hose, pressure indicator and hydraulic pump.
2.2.3 K. Shravan Kumar et.al. [3]:- As per the opinion of author used the optimum resources possible in designing the hydraulic press components that could effect reduction in the cost by optimizing the weight of material utilized for building the structure. An attempt has been made in this direction to reduce the volume of material, cost of the press and to make is portable.
2.2.4 Vyshakha et.al. [4]:- In this research paper Author came across to conclusion that the factor need to care about while designing is that all part which should be design have capability to withstand the heavy force .There must be a safety to operator & technician. Sufficient space should be given for loading & unloading the stock & die set should be made of proper material.
2.2.5 Omkar S. Chilmulwar et.al. (2018) [5]:- In this paper Author focused on the design and fabrication of a pneumatically operated stirrup making machine with the primary objectives of automation and reduction of human effort. Their study demonstrated that pneumatic systems can achieve production rates comparable to skilled labor, producing one stirrup in approximately 18–20 seconds. The authors highlighted that automation significantly reduces manual intervention while maintaining consistent quality, making pneumatic machines suitable for small-scale industrial applications where productivity and labor reduction are critical.
2.2.6 A. K. Kumaresh, B. Balaji, and M. Raj Kumar et.al. (2016) [6]:- In this research paper Author conducted an analytical and finite element analysis of punching die components aimed at Micro, Small, and Medium Enterprises (MSMEs). Their work emphasized optimizing die design to improve production rate, reduce manpower requirements, and minimize storage space. The study demonstrated that proper die design enhances tool life and manufacturing efficiency, which is directly relevant to biodegradable dish-making machines where punching and forming accuracy are essential.
2.2.7 Viraj N. Suryawanshi et.al. (2019) [7]:- In this paper Author presented the design and development of a pneumatic punching machine using a simple C-frame structure. Their experimental work validated the effectiveness of pneumatic force in sheet metal punching operations. The authors concluded that pneumatic punching machines are compact, cost-effective, and easy to operate, making them suitable for educational institutions and small manufacturing units. Their findings support the feasibility of using pneumatic mechanisms for biodegradable dish forming processes.
2.2.8 Shubhangi S. Shetake et.al. (2020) [8]:- In this paper Author analyzed the performance of an automatic pneumatic punching machine and compared it with hydraulic cutting machines. The study concluded that pneumatic systems are significantly more economical and energy-efficient for thin sheet cutting operations. The author also emphasized that automation improves accuracy and reduces human effort, which aligns with the objectives of biodegradable dish manufacturing where repetitive operations and consistency are required.
2.2.9 P. Goyal et.al. (2015) [9 As per the author of this paper reviewed various pneumatic punching machines and studied modifications in punch tool geometry to reduce punching force. Their research revealed that introducing shear on the punch face can reduce punching force by 25% to 60%, thereby increasing tool life and reducing machining cost. This study provides valuable insights into optimizing punching force in biodegradable dish-making machines, especially when working with low-strength biodegradable materials.
2.2.10 Cheok and Nee et.al. (1998) [10]:- In this research paper Author investigated trends in the automation of tool and die design for metal stampings and emphasized the need for advanced CAD/CAM systems to reduce lead time and improve productivity. Their study highlighted that conventional die design methods are insufficient to meet modern manufacturing demands, thereby encouraging integrated and automated die design approaches for compound and multi-operation dies .
2.2.11 Wang Hong et.al. (2011) [11]:- In this research paper Author analyzed fine blanking technology and compound die design, focusing on parameters such as die clearance, edge radius, and material selection. The author demonstrated that optimized fine blanking dies improve dimensional accuracy, surface finish, and tool life, validating the effectiveness of compound dies for precision sheet metal components .
 
2.2.12 Kuball et.al. (2020) [12]:- As per the author of this paper studied mechanical joining technologies, particularly self-piercing riveting, and emphasized the growing importance of advanced forming and piercing processes in lightweight and multi-material automotive structures. Their findings underline the relevance of precise blanking and piercing operations achieved through compound dies in modern manufacturing industries.
2.2.13 Luo et.al. (2021) [13]:- In this research paper Author investigated the influence of blank holder–die gap in micro deep drawing processes using experimental and FEM analysis. The study concluded that optimal gap control reduces forming force and improves wall thickness uniformity, providing insights applicable to compound die design where blanking and piercing occur simultaneously.
2.2.14 Katsuta and Morita et.al. (2018) [14]:- In this research paper Author explored fine piercing of electromagnetic steel sheets under near-zero clearance conditions. They found that high compressive stress and precise punch-die alignment significantly reduce ductile fracture and enhance piercing reliability. Their research supports the importance of accurate clearance and material hardness in compound die applications.
2.2.15 Liu et.al. (2020) [15 As per the author of this paper evaluated process parameters affecting sheet piercing assisted by magnetic media and concluded that punch diameter, loading speed, sheet thickness, and current intensity strongly influence piercing quality. The study highlights the limitations of traditional forming techniques and reinforces the need for advanced compound die systems to meet modern production requirements.
2.2.16 Polapragada and Varsha et.al. (2012) [16]:- In this research paper Author developed a pneumatic auto-feed punching and riveting machine to improve productivity and reduce manual effort in sheet metal operations. Their study highlighted the advantages of automation in punching processes but also pointed out the recurring operational cost associated with compressed air systems. This work established the foundation for exploring alternative mechanical systems for punching applications 
2.2.17 Soneraa et.al. (2017) [17]:- As per the author of this paper designed a pneumatic press for bending and punching operations and concluded that pneumatic presses are suitable for light-duty applications. However, they identified limitations such as dependency on air compressors and reduced efficiency for continuous mass production, which motivated further research into purely mechanical punching systems.
2.2.18 Kharat et.al. (2019) [18]:- In this research paper Author presented a cam-operated punching machine that replaced conventional crank and lever mechanisms. Their research demonstrated that cam mechanisms provide smoother motion conversion, better force transmission, and higher reliability. The authors emphasized that cam-operated presses are compact, cost-effective, and suitable for small-scale and medium-scale industries.
2.2.19 Arun et.al. (2014) [19]:- In this research paper Author proposed a low-cost automatic punching machine aimed at reducing labor dependency and increasing production rate. Their work showed that simplified mechanical designs can achieve acceptable punching accuracy while significantly lowering machine cost, making them ideal for small manufacturing units.
2.2.20 Khatib et.al. [20]:- In this research paper Author studied the design and fabrication of a hydraulic press machine and highlighted the capability of hydraulic systems to generate high punching force. However, the authors noted drawbacks such as large space requirements, high initial cost, and slower operating speeds when compared to mechanical presses, supporting the shift toward compact cam-operated punching machines.
2.2.21 Shah et.al. (2016) [21]:- As per the author of this paper designed an automatic paper punching and spiral binding machine using a Geneva cam mechanism and demonstrated that cam-based motion conversion improves accuracy and repeatability. Their findings reinforced the suitability of cam mechanisms for repetitive punching operations in mass production environments 
2.2.22 Khopade et.al. (2019) [22]:- In this research paper Author developed a pneumatic hole punching machine and concluded that while pneumatic systems are efficient for moderate loads, mechanical alternatives offer lower operational cost and higher stroke rates. This comparison further justified the adoption of cam-operated mechanical punching presses for economical and continuous production.

3. RESEARCH AND METHODOLOGY 
    The research methodology adopted for the design and fabrication of a die and punching machine is a systematic engineering approach that integrates theoretical analysis, computer-aided design, fabrication, and experimental validation. The methodology is structured to ensure that design decisions are based on calculations and material behavior rather than assumptions. 
3.1 Problem Identification :-
       The first step involved identifying the need for a compact, cost-effective punching machine capable of producing accurate holes in sheet material for workshop and academic applications. Functional requirements such as punching capacity, material thickness, hole geometry, safety requirements, and ease of operation were defined. Constraints related to cost, available manufacturing facilities, and safety standards were also considered.
3.2 Selection of Punching Mechanism:-
     Based on application requirements and literature findings, an appropriate punching mechanism (manual / pneumatic / hydraulic / mechanical) was selected. Selection criteria included force requirement, operational speed, availability of components, power consumption, and maintenance. This step ensured that the machine design matched the intended application rather than being over- or under-designed.
3.3 Analytical Design and Calculations:-
Analytical calculations were performed to determine:
* Required punching force based on material properties, thickness, and punch perimeter
* Punch and die dimensions
* Punch–die clearance
* Stroke length of the ram
* Strength requirements of frame and load-bearing components
Standard mechanical design equations and safety factors were applied. Assumptions were clearly stated and verified wherever possible.
3.4 Material Selection:-
     Materials for the machine frame, punch, die, ram, and guiding components were selected based on mechanical strength, wear resistance, machinability, availability, and cost. Tool steels were chosen for punch and die components, while structural steel or cast iron was selected for the frame. Heat treatment requirements were identified at this stage.
3.5 CAD Modeling and Design Validation:-
     Computer-aided design (CAD) software was used to develop 2D and 3D models of the punching machine and die assembly. Assembly modeling ensured proper alignment and fit between components. Interference checks and dimensional verification were carried out to prevent fabrication errors. Design modifications were implemented based on manufacturability and safety considerations.
3.6 Fabrication of Components :-
Fabrication was carried out in a systematic sequence:
* Cutting and machining of frame components
* Welding and structural assembly of the frame
* Machining of punch, die, and ram
* Heat treatment of punch and die
* Surface finishing and deburring
Fabrication tolerances were maintained to ensure proper alignment and performance.
3.7 Assembly and Alignment:-
     All fabricated components were assembled according to the design layout. Special attention was given to the alignment of the punch and die using guide pillars and bushings. Ram movement was manually tested to ensure smooth operation without binding or misalignment. Fasteners were tightened to specified torque values.


3.8 Safety Integration:-
     Safety features such as guarding, emergency stop mechanism, and controlled operation (two-hand control or pedal control with shielding) were incorporated. Safety compliance was checked against applicable standards. Warning labels and operational instructions were provided.
3.9 Testing and Experimental Validation:-
The assembled punching machine was tested using sample workpieces. Test parameters included:
* Punching force verification
* Hole quality and dimensional accuracy
* Burr formation and edge finish
* Repeatability of operation
* Tool wear observation
Results were compared with theoretical calculations to validate the design.
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Fig.No. 3.1:-Punching Machine

RESULTS
Hence we have studied multiple research papers about this topic to understand that universal die of hydraulic press machine is very cheap as compared to  press machine. The range of the cutting thickness can be increased by arranging a high-pressure and this machine is advantageous to small sheet cutting industries as they do not have to rely on the expensive press machine
[bookmark: _GoBack]Test results were analyzed to identify deviations from expected performance. Design parameters such as clearance, stroke length, or lubrication were modified if necessary. Performance improvements were implemented and re-tested to achieve optimal results.
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