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MAXXESHOP3D 

TYPES OF FILAMENT AND MATERIALS 

(EXPERIENCED USERS) 

How to choose, prepare, and process materials beyond entry-level PLA 

A school-friendly experienced-user guide for selecting stronger, tougher, cleaner, and more 

application-specific printing materials. 

Overview 

This resource helps experienced users move from default classroom PLA into more deliberate material 

selection. It compares common filament families, explains what changes in the print setup, and shows 

how drying, enclosure control, and hardware choices affect final results. 

Prepared for educational resource centers supporting experienced users. Exact temperatures, drying times, and enclosure 

requirements will vary by printer model, nozzle type, and manufacturer profile. 

Experienced-user focus 

Use this guide when the question is not simply “Will it print?” but “Which material gives the right balance 

of strength, finish, weather resistance, flexibility, and machine wear?” 
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1. Material Families and Practical Use Cases 

Experienced users usually get better results by starting with the job requirements first and choosing 

material second. The best material is the one whose trade-offs match the part’s real use, not the one 

with the most impressive specification sheet. 

Selection rule 

Pick by environment, load, finish, and maintenance effort. A part used outdoors, under load, or near heat 

should rarely stay on a default beginner profile. 

 

Start from the part, not the spool 

 Use PLA or PLA+ when appearance, speed, and predictable print quality matter more than heat 

resistance. 

 Use PETG when you need better layer bonding, moderate toughness, and a little more 

environmental durability. 

 Move to ASA or ABS for higher heat resistance and outdoor exposure, especially when the printer 

can hold a steady chamber temperature. 

Typical material ladder 

 Nylon and nylon blends suit wear parts, living hinges, and parts that need toughness more than 

cosmetic sharpness. 

 Polycarbonate blends offer stiffness and temperature performance, but they demand good 

enclosure control and disciplined drying. 

 Filled materials such as carbon-fibre blends trade some ductility for higher stiffness, better 

dimensional stability, and a more technical surface finish. 

 

 
Figure 1. A practical way to group common filament families by ease, durability, and specialised performance. 
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2. Processing Windows: Heat, Drying, and Enclosure 

Control 

As materials become more demanding, success depends less on one slicer setting and more on the 

full process window. Nozzle temperature, bed temperature, enclosure stability, material dryness, and 

cooling strategy all start interacting with each other. 

Process rule 

Treat advanced materials as a system. If the filament is damp, the nozzle is worn, or the chamber is 

unstable, changing only one slicer number rarely fixes the root cause. 

 

Tune the full system 

 Higher-performance materials often need slower first layers, reduced drafts, and more consistent 

bed heat before they become reliable. 

 ABS, ASA, and PC blends benefit from a protected thermal environment so edges do not cool 

faster than the core of the print. 

 PETG and nylon respond strongly to cooling and retraction changes, so use small tests before 

applying aggressive speed profiles. 

Dry material on purpose 

 If a spool crackles, strings heavily, or produces cloudy surface quality, moisture is often part of the 

problem. 

 Drying improves PETG, TPU, nylon, and many fibre-filled materials more than users expect; it can 

improve strength, finish, and consistency at the same time. 

 Record the dry-box or dryer routine that works for each material family so your next spool starts 

from a known baseline. 

 

 
Figure 2. Typical processing windows show why nozzle heat, drying, and enclosure control matter more as materials become more 
technical. 
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3. Filled, Flexible, and Specialty Materials 

Specialty filaments reward experienced users who understand that the additive changes both the 

printed part and the printer itself. Carbon fibre, glass fibre, glow, metal-fill, and flexible blends each 

introduce their own handling rules and maintenance expectations. 

Hardware reminder 

Before loading a filled material, confirm nozzle hardness, filament path friction, and whether the chosen 

profile expects a larger nozzle size. 

 

Know what makes a filament special 

 Carbon-fibre and glass-fibre blends increase stiffness and can reduce visible warping, but they 

also wear brass nozzles quickly. 

 TPU and other flexibles prefer smooth filament paths, gentle retractions, and slower feeding to 

avoid buckling before the hotend. 

 Glow, sparkle, metal-fill, and recycled blends can change flow behaviour enough that a familiar 

material profile becomes unreliable. 

Protect the machine while improving the print 

 Hardened nozzles, clean drive gears, and shorter test jobs help experienced users evaluate 

specialty materials without turning every experiment into a repair event. 

 Watch for dust, fibre fragments, or brittle filament sections around the extruder path when printing 

abrasive or moisture-sensitive materials. 

 If a premium material offers only a small performance gain for the job, step back and decide 

whether the extra wear, drying, and tuning effort is justified. 

 

 
Figure 3. Specialty materials usually require a hardware check as well as a slicer check, especially when the filament contains 
abrasive additives. 
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4. Choosing for Performance, Finish, and Environment 

Experienced users can save time by comparing materials against the real priorities of the part: 

stiffness, impact resistance, sunlight exposure, heat, cosmetic finish, and how much process 

discipline the job can tolerate. A simple comparison matrix makes those trade-offs visible. 

Experienced-user shortcut 

When two materials could both work, choose the one that gives the most reliable process for the environment 

the part will actually face. 

 

Pick the trade-off on purpose 

 Choose ASA ahead of PETG when outdoor weathering and long-term dimensional stability matter 

more than ease of printing. 

 Choose PETG ahead of PLA when a part may flex, warm up, or live in a workshop instead of on a 

display shelf. 

 Choose fibre-filled nylon when stiffness and reduced creep matter, but only when drying, 

hardened hardware, and repeatable tuning are already under control. 

Validate with a short test print 

 Before committing to a full build, run a compact part that checks bridging, wall quality, surface 

finish, and hole fit for the chosen material. 

 Label the test with nozzle temperature, bed temperature, chamber condition, and whether the 

spool was dried. This makes future material decisions faster and more defensible. 

 Keep one proven profile per material family so the next experienced user starts from a reliable 

baseline instead of guessing from scratch. 

 

 
Figure 4. A simple comparison matrix helps experienced users choose materials by part requirements rather than by marketing 
claims alone. 


