Injection moulding    Material Selection 

When selecting a material for injection moulding, there are several key considerations that must be evaluated to ensure the material meets both the functional and processing requirements of the application. 
1. Mechanical Properties
· Strength: Choose a material that can withstand the forces it will encounter in its application. Tensile strength, impact resistance, and hardness are important mechanical properties.
· Example: Nylon (PA) or Polycarbonate (PC) are chosen for high-strength applications.
· Flexibility vs. Rigidity: Depending on the application, you may need a flexible material like Polypropylene (PP) or a rigid one like Polystyrene (PS).
· Example: PP is good for flexible components, while ABS is more rigid for structural parts.
· Impact Resistance: For applications where the part will endure sudden forces or impacts, such as automotive components or consumer goods, materials like ABS or Polycarbonate (PC) are ideal.
2. Thermal Properties
· Melting Temperature: The melting temperature of the material determines the injection temperature range. Materials with higher melting points (e.g., PEEK, Nylon) are used in high-temperature environments.
· Heat Deflection Temperature (HDT): The ability of a material to withstand heat under load without deformation is critical for applications exposed to heat.
· Example: Polyetheretherketone (PEEK) or Polycarbonate (PC) for high-temperature automotive or electrical components.
· Glass Transition Temperature (Tg): This is particularly important for thermoplastics, as it affects when the material becomes soft or rubbery.
· Thermal Expansion: The material’s dimensional stability at varying temperatures is critical for precision parts.
3. Chemical Resistance
· The material must resist degradation if it will be exposed to chemicals, solvents, or other harsh environments.
· Example: Polyethylene (PE) and Polypropylene (PP) offer excellent resistance to most chemicals, making them suitable for packaging and medical applications.
· ABS, however, is less chemically resistant and might not be suitable for environments with strong solvents.
4. Environmental and Regulatory Compliance
· Biocompatibility: For medical applications, materials like PP or PE are preferred because they are biocompatible and sterilizable.
· Food-Grade Approval: If the part will come into contact with food, materials must meet FDA or other regulatory body standards.
· Example: Polyethylene (PE) is used for food containers.
· Eco-friendliness: Consider if the material is recyclable or biodegradable, such as Polylactic Acid (PLA) for sustainable packaging.
5. Cost
· Raw Material Cost: Some materials, like Polyethylene (PE) or Polypropylene (PP), are very affordable, making them suitable for high-volume, low-cost production.
· Processing Costs: High-temperature or high-viscosity materials (e.g., PEEK) may increase processing costs due to the need for specialized equipment and longer cycle times.
· Tooling and Moulding Costs: Some materials have higher shrinkage rates, requiring more complex mould designs, which can increase tooling costs.
6. Shrinkage
· Material Shrinkage: The material will shrink as it cools after being injected into the mould. Each material has a different shrinkage rate (e.g., Nylon has higher shrinkage compared to ABS), and the mould design must account for this to ensure dimensional accuracy.
· Dimensional Stability: Materials like Polycarbonate (PC) and ABS have low shrinkage and good dimensional stability, making them suitable for precision parts.
7. Aesthetic and Surface Finish
· Surface Finish: Some materials provide better surface finishes than others. ABS, for example, can produce a smooth, glossy surface, while Polypropylene (PP) may have a more matte or textured finish.
· Colouring and Transparency: Consider how well the material accepts colorants and whether transparency is needed (e.g., Polycarbonate (PC) for clear components like lenses).
8. Part Complexity and Flow Characteristics
· Melt Flow Index (MFI): This indicates how easily the material flows during the injection moulding process. For intricate designs with thin walls, a material with a higher MFI (e.g., Polypropylene (PP)) is preferable, as it flows more easily.
· Part Design: For complex parts, a material with good flow properties is crucial to ensure that the mould fills completely, avoiding defects such as short shots or warping.
· Example: Polyethylene (PE) or ABS are good choices for complex geometries.
9. Durability and Wear Resistance
· Abrasion Resistance: For parts subject to wear (like gears), materials with high wear resistance, such as Nylon (PA) or Polyoxymethylene (POM) (also known as acetal), are preferable.
· Fatigue Resistance: If the material will undergo repeated stress cycles (like hinges or clips), it must resist fatigue. Polypropylene (PP) is known for its excellent fatigue resistance.
10. Additives and Modifications
· Reinforcements: Some materials can be reinforced with additives like glass fibres to improve mechanical properties such as strength and rigidity.
· Example: Glass-filled Nylon (PA) for enhanced strength.
· UV Stabilizers: For outdoor applications, UV stabilizers can be added to materials like Polyethylene (PE) to resist degradation from sunlight.
· Flame Retardants: For electronics or automotive parts, flame-retardant additives may be necessary to meet safety standards.
· Example: Flame-retardant ABS for electronic housings.
11. Processing Considerations
· Cycle Time: Some materials cool and solidify faster than others, which impacts production efficiency. Materials like Polypropylene (PP) can result in faster cycle times, increasing throughput.
· Compatibility with Moulding Equipment: The chosen material must be compatible with the available injection moulding equipment in terms of temperature and pressure requirements.
12. Post-Processing
· Machining: Some materials, like Nylon (PA), are easier to machine and finish after moulding if additional post-processing is needed.
· Painting or Coating: If post-moulding painting or coating is required, ensure the material accepts these processes without adhesion issues.
Key Takeaways:
· Performance needs (strength, flexibility, heat, chemical exposure) drive material selection.
· Cost and processing efficiency are critical in mass production.
· Aesthetic and design considerations (surface finish, colour, complexity) impact user experience.
· Regulatory and environmental factors must be considered for specialized applications (e.g., food-safe, medical).
Selecting the right material is a balance between performance, cost, and application-specific requirements. Flemings are here to walk you through the process from concept to serial production   

	Material 
	Chemical Name 
	Overview 

	ABS
	Acrylonitrile Butadiene/styrene
	Flame retardant, transparent, high heat, food approval 

	PBT
	Polybutylene Terephthalate
	Glass fibre, glass bead, flame retardant, food & water approval

	PC
	 Polycarbonate
	UV stabilised, food approved, optical, flame retardant

	PE
	 Polyethylene
	Good impact & Chemical resistance , good insulator used in cable and wire  

	PET
	Polyethylene Terephthalate
	Glass filled, glass/mineral filled, flame retardant,  lubricated, high gloss 

	PMMA
	 Polymethylmethacrylate (Acrylic) UV stabilised, bead polymer, chemical resistance, 
	UV stabilised, bead polymer, chemical resistance, frosted grades

	Polyamide
	Nylon  
	Tough Rigid high tensile strength, abrasion resistance , low coefficient  of friction ,  

	POM
	 Polyoxymethylene (Acetal)
	UV stabilised, glass filled, advanced lubrication, antistatic, 

	PP
	Polypropylene
	Good Surface finish, used in contact with food, commodity polymer with excellent moisture and chemical
 resistance  

	PPS
	Polyphenylene Sulphide 
	Stiff material, used to replace Aluminium in certain applications, low creep and stability with high impact, 

	PVC
	Polyvinyl Chloride 
	Excellent electrical insulation properties, making it ideal for cabling applications. Its good impact strength and weatherproof attributes.
PVC has extensive European food contact and medical approvals

	TPC ET
	Thermoplastic Polyester elastomer
	Combines the flexibility of rubber with the strength and processability of thermoplastics.
UV STABILIZED -  Suitable for food and water 

	TPU
	Thermoplastic Urethane 
	High wear resistance, good resistance to oils, greases and solvents, and extremely good weather stability, combined with high elasticity.
It is also said that TPU closes the gap between rubber and hard thermoplastics

	Additives 
	
	 Antimicrobial, Biodegradable,, Flame retardant, Fragrances, Process aids, Slip agent, UV stabilizers

	Colours 
	
	Flemings, stock and are able to offer a wide range of colours to most of our materials, to meet our customers’ requirements 

	
	For more detailed information on a material selection please contact our technical team 
	Data sheets available upon request 



