GENERAL

arburg practical guide injection moulding

Published: September 19, 2026 | Index ID: #-

Arburg Practical Guide to Injection Moulding

Welcome to the definitive Arburg practical guide injection moulding— a resource crafted for engineers,
designers, and production managers who want to master the art and science of plastic manufacturing. Whether you
are new to the field or looking to refine your existing process, this guide will walk you through every stage of the
injection moulding cycle, from design and material selection to machine setup, process optimisation, and quality
control. By combining Arburg’s industry leading technology with proven best practices, you'll gain the confidence to
produce high performance parts with consistent quality, reduced waste, and lower operating costs.

1.The Foundations of Injection Moulding

1.1 What Is Injection Moulding?

Injection moulding is a manufacturing process that transforms raw thermoplastic pellets into complex, high precision
parts by injecting molten plastic into a mould cavity. The process is prized for its speed, repeatability, and ability to
produce intricate geometries with tight tolerances. Key components of a typical injection moulding system include:

¢ Injection unit: Melts the polymer and injects it into the mould.

* Mould: Provides the shape of the final part.

¢ Clamping unit: Keeps the mould halves closed under high pressure.
e Control system: Monitors temperature, pressure, and cycle time.

Arburg machines are renowned for their reliability, precision, and versatility, making them an excellent platform for
mastering injection moulding fundamentals.

1.2Why Choose Arburg?

Arburg, a German engineering leader, offers a range of injection moulding machines that excel in:

* Energy efficiency: Advanced drive systems reduce power consumption.
¢ Process flexibility: Variable speed control and multiple injection heads.
¢ Quality consistency: Integrated sensors and real time diagnostics.

» Ease of maintenance: Modular design and user friendly interfaces.

These attributes empower manufacturers to push the boundaries of design while maintaining cost competitiveness.

2. Designing for Arburg Injection Moulding

2.1 Mould Design Principles

A well designed mould is the cornerstone of a successful injection moulding operation. Consider the following
guidelines:

1. Gate placement: Position gates to minimise flow defects and ensure even filling.

2. Ventilation: Provide adequate venting to eliminate voids and reduce surface blemishes.

3. Cooling channels: Design efficient cooling networks to achieve uniform solidification and short cycle times.
4. Parting line: Align parting lines with critical features to avoid flash and simplify trimming.



5. Draft angles: Add 1-2° draft to all vertical surfaces for easy ejection.

Arburg’s Arbocoolcooling system can be integrated early in the design phase to optimise heat transfer and reduce
cycle duration.

2.2 Material Selection

Choosing the right polymer is essential for performance, cost, and manufacturability. Common materials include:

¢ Polypropylene (PP): Excellent chemical resistance and cost effectiveness.
¢ Polyethylene (PE): High impact strength and low moisture absorption.

¢ ABS: Good dimensional stability and impact resistance.

¢ Polycarbonate (PC): High clarity and toughness for optical applications.

When working with Arburg machines, pay attention to the specific torque and temperature requirements of each
material to avoid degradation and ensure consistent melt flow.

3. Machine Setup and Calibration

3.1 Pre Operation Checklist

Before starting a production run, perform the following checks:

Verify that the mould is securely locked and all safety interlocks are engaged.

Confirm that the injection unit temperature is set to the manufacturer's recommendation.
Check the integrity of the cooling water supply and flow rate.

Inspect the hydraulic system for leaks or pressure drops.

Run a dry test cycle to ensure proper timing and sequence.
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Arburg’s Arbocontrol interface streamlines this process with automated diagnostics and pre defined safety checks.

3.2 Adjusting Process Parameters

Optimising the following parameters can dramatically improve part quality and reduce cycle time:

* Injection pressure: Too low leads to incomplete filling; too high risks over pressurisation and material
degradation.

¢ Injection speed: Balances filling time against shear heating.

* Hold pressure and time: Compensates for shrinkage and stabilises the part.

¢ Cooling time: Adequate cooling prevents warping and reduces cycle time.

¢ Clamping force: Prevents flash and ensures proper part separation.

Use Arburg’s ArboStatsoftware to log and analyse these parameters, enabling data driven adjustments and
continuous improvement.

4. Process Optimization Techniques

4.1 Reducing Cycle Time

Cycle time directly impacts throughput and cost. Strategies to shorten it include:

Optimising cooling channel design for rapid heat removal.
Implementing cold runner systems to minimise material waste.

Using dual shot moulds to produce multi colour parts in a single cycle.
Applying temperature controlled moulds to reduce solidification time.
Leveraging Arburg’s Arbocool for precise temperature regulation.
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4.2 Enhancing Part Quality

Quality issues such as sink marks, warping, or surface defects can be mitigated by:
¢ Ensuring uniform gate placement and adequate venting.
¢ Maintaining consistent melt temperature and viscosity.

¢ Using post processing techniques like annealing or surface coating.
¢ Implementing in line inspection tools to catch defects early.

Arburg’s integrated sensors provide real time feedback on pressure, temperature, and flow, allowing operators to

detect anomalies before they affect product quality.

5.Troubleshooting Common Issues

5.1 Flow Defects
Typical flow problems include:
< Void formation: Often caused by inadequate venting or slow injection speed.

* Short shots: Result from insufficient injection pressure or improper gate design.
e Surface blemishes: Can stem from temperature fluctuations or material contamination.

Solutions involve adjusting gate design, increasing injection pressure, and ensuring a clean melt environment.

5.2 Mechanical Failures
Mechanical issues may arise from:
e Hydraulic leaks or pressure drops.

e Wear on the injection nozzle or mould components.
¢ Misalignment of the clamping system.

Regular maintenance schedules, as recommended by Arburg, and the use of high quality components can prevent
these failures.

6. Maintenance Best Practices

6.1 Scheduled Inspections

Implement a routine inspection plan covering:

. Hydraulic system checks for leaks and pressure stability.

. Electrical connections and sensor calibration.

. Mould integrity, including gate, runner, and cooling channels.

. Cleaning of the injection nozzle and screw to prevent clogging.
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6.2 Cleaning Protocols

Effective cleaning reduces downtime and extends equipment life:

* Use solvent free cleaning agents compatible with the polymer type.
e Implement a “clean before start” procedure to remove residual material.
¢ Schedule periodic deep cleaning of the mould and runner system.

7. Safety Considerations

Injection moulding involves high temperatures, pressures, and moving parts. Adhering to safety protocols protects



operators and equipment:

e Wear appropriate PPE: heat resistant gloves, safety glasses, and hearing protection.

¢ Ensure all safety interlocks and emergency stop buttons are functional.

e Maintain clear access to hydraulic lines and cooling water supply.

 Train staff on proper machine operation and emergency response.
Arburg’s machines are designed with built in safety features such as pressure relief valves and automatic shutdown
systems.

8. Case Studies: Real World Applications

8.1 Automotive Interior Components

Using an Arburg 4000 series machine, a leading automotive supplier achieved a 25% reduction in cycle time for a
complex interior trim part by:

¢ Optimising the gate layout for balanced filling.
« Implementing a dual shot mould to combine a decorative layer with a structural base.
e Leveraging Arburg’s temperature controlled mould to minimise warping.

8.2 Medical Device Housing

A medical device manufacturer utilized an Arburg 500 series machine to produce high precision housings with a
0.02 mm tolerance. Key success factors included:

e Extensive mould design simulation using Arburg’s ArboCAD software.
 Strict material selection for biocompatibility and sterilisation resistance.
« Real time quality monitoring with Arburg’s ArboStat system.

9. Future Trends in Injection Moulding

The injection moulding landscape is evolving rapidly. Emerging trends that will shape the industry include:

« Digital twins: Virtual replicas of the mould and process for predictive maintenance.

¢ Advanced materials: Bio based plastics and nanocomposites offering superior performance.

e Automation: Integration of robotics for material handling and part removal.

e Energy efficient machines: Continued focus on reducing power consumption and carbon footprint.

Arburg remains at the forefront of these innovations, continually updating its product line with cutting edge
technology.

Conclusion
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