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1. Introduction to 3D Printing Materials 
3D printing filaments are thermoplastic materials extruded into strands for fused 
deposition modeling (FDM). They vary in composition, durability, heat resistance, and 
printability, making them suitable for diverse applications. Key factors to consider: 

●​ Purpose: Decorative, functional, flexible, or structural. 
●​ Material Type: Biodegradable (PLA), strong (ABS), flexible (TPU), or reinforced 

(carbon fiber). 
●​ Printer Settings: Nozzle/bed temperatures, speed, and cooling requirements. 
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2. PLA: The Beginner’s Filament 
Composition & Properties 

PLA (Polylactic Acid) is derived from corn starch or sugarcane, making it biodegradable 
and eco-friendly. It produces a sweet aroma during printing and excels in low-warpage 
applications. 

 

Printer 
Settings 

Advantages Disadvantages 

Biodegradable, low odor Low heat resistance (~60°C) 

Rigid when cooled Brittle, ABS-like durability 
lacking 

Ideal for beginners, no 
enclosure needed 

Absorbs moisture over time 

Best For: Decorative items, prototypes, indoor models, and food-safe containers 
(non-stress applications). 

Insider Tip: To avoid layer delamination, increase bed temp by 5–10°C for the first layer. 

 

 

 

 

Parameter Recommended Notes 

Nozzle 
Temp 

180–220°C (195°C ideal) Optimal adhesion at lower 
temps 

Bed Temp 20–60°C (50°C 
recommended) 

No heated bed needed but 
advised 

Cooling 100% fan after first layer Enhances surface finish 

Print 
Speed 

30–60 mm/s Slower speeds = better 
quality 
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3. ABS: For Functional, Durable Parts 
Key Features 

ABS (Acrylonitrile Butadiene Styrene) excels in high-impact resistance and heat 
tolerance (up to 85°C). It is ideal for functional prototyping but requires a heated 
chamber to prevent warping. 

Printer Settings 

Parameter Recommended Notes 

Nozzle 
Temp 

235±5°C Higher temps = better layer 
adhesion 

Bed Temp 90±10°C Warping-prone; use 
Kapton/hairspray 

Cooling 0–80% fan speed Low cooling reduces thermal 
stress 

Adhesion Hairspray/Kapton 
tape 

Critical for layer bonding 

Applications 

●​ Functional Tools: Gears, tooling jigs, car parts. 
●​ High-Temperature Environments: Outdoor equipment (limited UV resistance). 

Challenges: Releases styrene fumes; use ventilation. 
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4. PETG: The Best of Both Worlds 
Hybrid Properties 

PETG combines PLA’s printability with ABS’s durability, making it ideal for 
stress-resistant projects. It resists layer separation and has excellent layer adhesion. 

Printer Settings 

Parameter Recommended Notes 

Nozzle Temp 230–260°C Higher temps reduce 
brittleness 

Bed Temp 70–100°C Heated bed required 

Cooling 50–100% fan speed Moderate cooling prevents 
bubbles 

Post-Proces
sing 

Annealing (80–90°C, 6–12 
hrs) 

Enhances thermal stability 

Applications: 

●​ Household Items: Food containers, bottles. 
●​ Outdoor Use: Limited UV resistance; avoid prolonged sun exposure. 

 

 



6 

5. TPU/TPE: Flexible Filaments 
Flexibility Spectrum 

TPU (Thermoplastic Polyurethane) varies from 85A (soft rubber-like) to 90A (semi-rigid). 
It is abrasion-resistant and ideal for elastic parts (phone cases, springs). 

Printer Settings 

Parameter Recommended Notes 

Nozzle 
Temp 

220–245°C Adjust for hardness (lower temp = softer) 

Bed Temp 40–60°C Optional, but improves adhesion 

Speed < 50 mm/s Slow print speeds reduce retraction 
issues 

Retraction High (4–10 mm) Critical for avoiding oozing 

Challenges: Prone to clogging; require direct-drive extruders. 
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6. Nylon: For Engineering Applications 
High-Performance Material 

Nylon offers excellent abrasion resistance and flexural strength but absorbs moisture, 
necessitating dry storage. 

Printer Settings 

Parameter Recommendatio
n 

Notes 

Nozzle 
Temp 

240–290°C Higher temps = better 
bonding 

Bed Temp 110–120°C Heated enclosure advised 

Adhesion PEI sheet or glue 
stick 

Critical due to shrinkage 

Applications: Gears, bearings, and parts requiring high mechanical stress. 

Caution: Hygroscopic; store in desiccant-containing containers. 
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7. Specialty Filaments 
Material Features Applications 

Wood-Fill Wood powder blend (PLA) Decorative objects, 
furniture 

Metal-Fill Bronze/aluminum powder 
(PLA base) 

Heavy objects, artistic 
edges 

Carbon 
Fiber 

Carbon reinforcement (PETG 
base) 

Light, strong structural 
parts 

Printing Tips: 

●​ WoodFill: Reduce speed, increase retraction. 
●​ Carbon Fiber: Avoid nozzle abrasive wear with hardened nozzles. 
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8. Filament Storage Best Practices 

1. Hygroscopic Materials 

Nylon, PVA, and BVOH: 

●​ Store in sealed containers with silica gel or desiccant packets to absorb moisture. 
●​ Use airtight mylar bags or vacuum-sealed pouches for long-term storage. 

PETG/TPU: 

●​ Avoid humidity exposure, but dry storage isn’t mandatory. 

 

2. General Tips 

ABS: 

●​ Store in airtight containers (original packaging preferred). 
●​ While less moisture-sensitive than nylon, ABS benefits from controlled humidity to prevent oxidative 

degradation. 
●​ Optional: Add desiccants for extended storage periods. 

Temperature & UV Protection: 

●​ Temperature: Maintain 65°F–75°F (18°C–24°C) for PLA/ABS; sensitive materials like nylon may 
require narrower ranges. 

●​ UV Exposure: Protect PETG, PLA, and ABS from direct sunlight to avoid brittleness or discoloration. 

 

3. Specialized Storage Methods 

Material Best Practices Tools 

Nylon/PVA Desiccants + dry cabinets Silica gel, hygrometer 

ABS/PLA Sealed bags + shelf storage Original spool packaging 

PETG/TPU Airtight containers (no desiccants) Mylar bags, vacuum seals 

 

Why Include ABS?​
 While ABS is less moisture-prone than nylon, it still absorbs some humidity over time, potentially leading to 
printing issues like stringing or brittle layers. Proper storage extends its shelf life and maintains 
mechanical properties. 
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Filament Storage Rack 
 

 
 
 

Filament Dryer 
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9. Troubleshooting Common Issues 
Issue Solution 

Stringing Adjust retraction distance (4–10 mm) 

Warpage  
Use heated bed, adhesive (glue stick/hairspray) 

Bubbles Reduce nozzle temp; ensure clean nozzle 

Layer 
Delamination 

 
Increase bed adhesion (Brims/rafts recommended) 
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10. Material Selection Guide 
Project Type Recommended 

Filament 
Reason 

Decorative PLA, WoodFill Aesthetic finish, 
biodegradability 

Functional 
Tools 

ABS, PETG Impact resistance, heat 
tolerance 

Flexibles TPU (85A–90A) Elastic properties, abrasion 
resistance 

Outdoor Use ASA (UV-resistant) Chemical/subbed durability 

 

Final Tips 

●​ Test Small Batches: Adjust settings for new filaments. 
●​ Slicer Optimization: Use PrusaSlicer’s material profiles for precise settings. 
●​ Experiment Safely: Start with familiar materials before exploring niche options. 
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