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Abstract 

This Project gives the information about to design and fabrication of injection Molding die for 

Production of washer by using Plastic material. For Increasing the Production rate,designing and 

manufacturing the multi cavity die and also using HDPE (High  Density Polyethylene)to overcome the  

existing plastic material drawbacks.The injection molding die contains the core plate,top and bottom 

supported plates, channels or runners, sprue, vents ejector and its pins and horn pins,etc. 

The Greek word of “plastic’’meaning is ‘able to be shaped and molded’, in so many different plastic 

materials I am using High Density Polyethylene material for production of plastic washer components. 

 

Keywords:  Design Phase, Die Design, Tolerance and Fits, Cooling System Design, Manufacturing Phase, 
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INTRODUCTION 

The design and manufacturing of hand injection moulding dies are pivotal processes in the field of 

plastic manufacturing. This technique is essential for producing high-quality, small-to-medium volume 

plastic parts and components. 

 

Hand Injection Moulding is a manual, low-cost method used primarily for prototyping and small-scale 

production. Unlike automated systems, hand injection moulding involves the manual operation of 

injecting molten plastic into a mould cavity using a hand-operated injection machine. This method is 

often preferred for its simplicity, affordability, and flexibility in adjusting designs quickly. 

 

Key Aspects of Hand Injection Moulding Die Design 

1. Mould Design: 

o Conceptualization: The process begins with understanding the product requirements, including 

dimensions, material properties, and production volumes. Detailed sketches or 3D models of the 

component are created to visualize the design. 

o Cavity Design: The die typically consists of a cavity and a core, which define the shape of the final 

product. Careful consideration is given to the design of these elements to ensure proper filling and 

cooling of the plastic. 

o Gating System: The design includes a gating system to channel the molten plastic into the mould 

cavity efficiently. This system often involves sprues, runners, and gates that need to be optimized to 

minimize waste and ensure uniform filling. 
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2. Material Selection: 

o Die Materials: High-quality tool steels or alloys are chosen based on the type of plastic being used 

and the number of cycles the mould needs to endure. Common choices include aluminum for short-run 

production and hardened steel for longer runs. 

o Plastic Materials: The choice of plastic material impacts the die design, affecting factors like 

temperature, viscosity, and cooling rates. 

3. Cooling System: 

o Design: Effective cooling channels are integrated into the die design to ensure that the plastic cools 

evenly and solidifies properly, reducing cycle times and enhancing product quality. 

o Thermal Management: Proper thermal management helps in controlling the temperature of the 

die, which is crucial for maintaining dimensional accuracy and surface finish. 

4. Assembly and Machining: 

o Machining: The die is fabricated using precision machining techniques, such as milling, drilling, and 

EDM (Electrical Discharge Machining). Accurate machining is vital to achieve the desired tolerances 

and surface finishes. 

o Assembly: After machining, the die components are assembled and tested. Adjustments may be 

made to fine-tune the fit and function of the die. 

5. Testing and Validation: 

o Trial Runs: The die undergoes trial runs to ensure that it performs as expected. This phase helps 

identify any issues with the mould design or the injection process. 

o Quality Control: Continuous monitoring and quality control are performed to ensure that the final 

product meets the required specifications and quality standards. 

 

Applications and Benefits 

• Prototyping: Hand injection moulding is widely used for rapid prototyping, allowing designers 

to quickly produce and test small quantities of parts. 

• Low-Volume Production: It is ideal for producing small runs of custom parts without the need 

for expensive automated machinery. 

• Cost-Effective: The relatively low cost of hand-operated moulding machines and dies makes this 

method accessible for small businesses and hobbyists. 

 

METHODOLOGY 

1. Requirement Analysis 

1. Define Objectives: Clearly define the goals of the project, including the specifications of the 

plastic part to be produced, material requirements, and expected production volumes. 

2. Gather Information: Collect data on the plastic material to be used, including its properties (e.g., 

melting temperature, viscosity) and the desired characteristics of the final product (e.g., dimensions, 

surface finish). 

2. Conceptual Design 

1. Create Initial Design: Develop preliminary sketches or 3D models of the die based on the 

requirements. This design should include the cavity and core shapes, gating system, and cooling 

channels. 
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2. Design Considerations: Factor in design aspects such as ease of part removal, mold release, and 

the potential for shrinkage of the plastic material. 

3. Detailed Design 

1. Mould Geometry: Refine the design to include precise dimensions and tolerances for the cavity 

and core. Use CAD (Computer-Aided Design) software for accurate modeling. 

2. Gating System: Design the gating system to ensure efficient filling of the mold cavity. This 

includes sprues, runners, and gates, with considerations for minimizing wastage and ensuring uniform 

flow. 

3. Cooling System: Design cooling channels to optimize the cooling process. The layout should 

ensure even cooling to avoid warping and ensure dimensional accuracy. 

4. Material Selection 

1. Die Materials: Choose appropriate materials for the die based on factors such as the type of 

plastic being used, the expected number of cycles, and the required durability. Common choices include 

aluminum for short runs and hardened steel for longer runs. 

2. Plastic Materials: Select the plastic material based on the product’s requirements and ensure it 

is compatible with the design of the die. 

5. Manufacturing Process 

1. Machining: Fabricate the die components using precision machining techniques. This may 

involve milling, drilling, and Electrical Discharge Machining (EDM) to achieve the required accuracy. 

2. Assembly: Assemble the die components carefully, ensuring proper alignment and fit. This stage 

may involve fitting the core and cavity, and integrating the gating and cooling systems. 

3. Surface Finishing: Perform surface finishing operations to achieve the desired surface quality 

and texture on the die components. 

6. Testing and Validation 

1. Initial Trials: Conduct trial runs using the hand injection moulding machine to test the die. 

Evaluate the first batch of parts for defects and measure them against the design specifications. 

2. Adjustments: Based on trial results, make necessary adjustments to the die design or machining. 

This may include altering cooling channels, adjusting gate locations, or modifying the cavity and core. 

3. Quality Control: Implement quality control procedures to ensure that the die consistently 

produces parts within the required tolerances. Regular inspections and measurements are critical 

during this phase. 

7. Finalization 

1. Documentation: Document the design, manufacturing process, and any adjustments made. This 

documentation is valuable for future reference and for any necessary modifications. 

2. Training: Provide training for operators on how to use the hand injection moulding machine and 

maintain the die. Proper training ensures efficient operation and prolongs the life of the die. 

8. Production and Maintenance 

1. Production: Begin full-scale production once the die has been validated and all adjustments have 

been made. Monitor the production process to ensure consistent quality. 

2. Maintenance: Perform regular maintenance on the die and the injection moulding machine to 

prevent wear and ensure continued performance. This includes cleaning, inspecting for damage, and 

making repairs as needed. 
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RESULT 

1. Functional Performance 

• Precision and Accuracy: The die should produce parts with precise dimensions and meet the 

design specifications. Successful design and manufacturing result in parts that are consistent with the 

intended geometry and tolerances. 

• Efficient Moulding: The hand injection moulding die should allow for smooth operation of the 

injection process, with the gating system facilitating uniform filling of the cavity and minimal defects 

like air traps or incomplete fills. 

 

2. Product Quality 

• Surface Finish: The die should produce plastic parts with the desired surface finish, whether it is 

smooth or textured. Proper design and finishing of the die contribute to the quality of the surface of the 

final product. 

• Dimensional Accuracy: The parts produced should have minimal variation from the design 

specifications. High accuracy in the die design and machining results in high-quality, dimensionally 

consistent parts. 

 

3. Cost-Effectiveness 

• Production Costs: The methodology should result in a cost-effective solution, balancing the 

initial investment in die design and manufacturing with the cost per part during production. Hand 

injection moulding is typically chosen for its low initial setup costs and suitability for small runs. 

• Material Efficiency: Effective design minimizes waste of both the die material and the plastic 

material used in production. An optimized gating system and cooling channels contribute to material 

efficiency. 

 

4. Process Efficiency 

• Cycle Time: The design of the die should enable efficient production cycles. Effective cooling 

systems and streamlined gating reduce cycle times, which in turn affects overall productivity. 

• Ease of Use: The die should be designed for ease of use with a hand injection moulding machine, 

allowing operators to perform moulding tasks effectively with minimal manual adjustments. 

 

5. Reliability and Durability 

• Die Longevity: The die should be durable enough to withstand the intended number of 

production cycles. The choice of materials and quality of manufacturing impact the lifespan of the die. 

• Maintenance Needs: A well-designed die requires minimal maintenance and repairs, 

contributing to lower operational downtime and reduced long-term costs. 

 

6. Flexibility and Adaptability 

• Design Changes: The die design should allow for adjustments and modifications if needed. The 

ability to adapt the die for different products or to improve the design based on trial results is a 

significant advantage. 



NOVATEUR PUBLICATIONS 
JournalNX- A Multidisciplinary Peer Reviewed Journal 

ISSN No: 2581 - 4230 
VOLUME 10, ISSUE 7, July - 2021 

146 | P a g 

e 

 

 

• Prototype Testing: The die should effectively support rapid prototyping, enabling quick 

production of prototypes for design validation and iterative improvements. 

 

7. Quality Assurance 

• Testing Results: Successful testing and validation indicate that the die meets the performance 

criteria and produces parts that conform to the required specifications. 

• Compliance: The final product should comply with any relevant industry standards or 

regulations, ensuring its suitability for its intended application. 

 

CONCLUSION 

The methodology for designing and manufacturing hand injection moulding dies involves a systematic 

approach that starts with understanding the requirements and moves through detailed design, material 

selection, and manufacturing. Testing and validation are crucial for ensuring that the die performs as 

expected, and ongoing maintenance is key to maintaining the quality and longevity of the die. This 

structured approach helps achieve high-quality plastic parts efficiently and cost-effectively. 
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