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Moldgenix - Injection Molding Material Selection Guide
Introduction - Choosing the Right Material Matters

Selecting the right material for your injection molded part is one of the most important
decisions you'll make. The material you choose will directly affect strength, durability,
appearance, cost, and performance.

This guide is designed to help you narrow down your options quickly and make an
informed decision. Whether you're creating a durable automotive component, a flexible
consumer product, or a precision-engineered part, the right material will ensure your
design performs as intended.

Key Factors in Material Selection:

e Mechanical Properties - Consider tensile strength, impact resistance, stiffness, and
fatigue performance.

e High-stress applications may require reinforced polymers like PEEK or Nylon.

o Flexible parts such as seals or grips benefit from soft elastomers like TPE or TPU.

o Thermal Stability - Identify the operational temperature range.

e Materials like PPS or PEI (Ultem) are suitable for high-temperature environments
(e.g., automotive engine components).

o Chemical Resistance - For parts exposed to chemicals, select materials like HDPE
or PVC, which resist acids, bases, and solvents.

e UV and Environmental Resistance - Outdoor applications require UV-stable
materials such as ASA or UV-stabilized polycarbonate to prevent degradation from
sunlight.

o Surface Finish and Aesthetics - ABS provides good impact strength and surface
quality for housings, while polycarbonate offers clarity and toughness for
protective covers.

o Cost and Manufacturability - Commodity resins like polypropylene offer lower
cost and shorter cycle times, whereas high-performance polymers may require
specialized equipment and longer cycles.
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Mold-Specific Considerations:
Material choice isn't just about the polymer—it's also about the mold.

e Mold Material - Steels such as P20, H13, or S136 are selected based on hardness,
wear resistance, and corrosion resistance.

e Prototype & Low-Volume - Aluminum molds are often used for faster turnaround
and lower cost.

o Geometry & Flow - Wall thickness, flow length, and gate location interact with
material properties, affecting fill, shrinkage, and potential defects.

o Cooling Efficiency - Copper alloy inserts can improve cooling in thick or complex
areas.

Practical Selection Approach:

1. Define Part Requirements - List mechanical, thermal, chemical, and aesthetic
needs.

2. Evaluate Environmental Conditions - Consider exposure to heat, chemicals, UV,
or moisture.

3. Match Material Properties - Use comparison charts to align polymer properties
with requirements.

4. Consider Mold Design - Ensure the chosen material works with your mold'’s
geometry, cooling, and gating.

5. Prototype & Test - Validate performance before committing to full production.

Material Selection Checklist:
Use this checklist to guide your decision-making:

1. Application
e Whatis the part used for?
e Whatindustry is it for? (Medical, Automotive, Consumer Products, Aerospace,
Electrical, Industrial, Food Contact)
e Isita cosmetic part or functional component?
e Isitload-bearing?
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2. Mechanical Requirements
e What load will the part carry?
o Does it require: high impact resistance, high tensile strength, high flexural strength,
high stiffness, fatigue resistance?
e Will the part flex repeatedly?
e Is creep resistance important?
e Does it need excellent wear resistance?

3. Temperature Requirements
e Maximum and minimum operating temperature?
e Continuous or intermittent exposure?
e Thermal cycling?
o Sterilization resistance?
e Exposure to hot water or steam?

4. Chemical Resistance
e What chemicals will contact the part? (QOils, grease, gasoline, alcohol, acids, bases,
cleaning agents, medical disinfectants, salt water, solvents)

5. Environmental Exposure
e UV sunlight, outdoor weather, humidity, rain, salt spray, ozone, radiation, high
altitude?

Still have questions or need help with an injection molding project? Moldgenix can
help. Use the Contact Us form on this website to share your project details. We’'ll get
in touch!
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