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RadiciGroup High Performance Polymers, 

taking advantage of upstream integration and 

of extensive knowledge in polymer 

formulation and compounding, is ready to 

meet the needs of Additive Manufacturing 

Technology with its new product range



The Additive Manufacturing market is growing and evolving fast, at a CAGR of 20-23% in the period 2019-2024.*

According to different sources, besides the need for technological progress, the demand for new technical materials

specifically designed for Additive Manufacturing technology is considered a key factor for further development.

Introduction

Market outlook and trends

Engineering polymers

Commodity polymers

Extreme high temperature

PET, PLA, PP, PEPETG, ABS, ASA, HIPS

Semi-crystallineAmorphous

POLYAMIDESPC, PC/ABS

PEEKPEI

Polyamides have long been successfully used as

engineering materials in all industries.

Advantages:

• High abrasion resistance

• Good thermal resistance

• Good fatigue resistance

• Noise dampening

Disadvantages:

• Water absorption

• Shrinkage

*Source: JEC



Introduction

Formulation tuning

All formulations are fine tuned to address the 

needs of our customers’ applications. Radilon 

Adline is specifically tuned to meet the 

requirements of Additive Manufacturing 

Technology.

Production

Raw materials defined in the formulation 

phase are dosed and the final product is 

obtained in the form of pellets.

Upstream integration in PA6, PA66 and 

specialty polyamides allows for full control of 

the production chain.

Polymerization Pellets 
for Fused Granulate Fabrication

Filaments
for Fused Filament Fabrication

Extrusion

Grinding

Powders
for Selective Laser Sintering - future developments

Material characterization



Development

Warpage The behaviour of semi-crystalline polymers, like polyamides, in 3D printing is different from their behaviour in

injection moulding, because of the absence of a mould and pressure. Low warpage polyamide grades are required to

guarantee ease of printing.

Crystallization The slower crystallization of polyamides helps in the printing process, especially if a heated chamber is

not present to preserve the chemical, mechanical and thermal resistance given by the crystalline portion of the polymer.

High interlayer adhesion Among polymers, polyamides already have good interlayer adhesion. To improve the

mechanical properties of 3D printed parts, especially in the z direction, this feature becomes even more important and must

be taken into consideration in formulation.

Viscosity The viscosity of the grade must comply with the specific 3D printing technology. In the case of Fused Filament

Fabrication (FFF), the viscosity must be appropriate to allow extrusion of the filaments.

Dimensional stability High dimensional stability, which comes from both the choice of the polymer base and the

additives/reinforcement, is fundamental in 3D printing to assure the geometrical definition of parts.

The technical requirements of additive manufacturing are specific to this technology and

challenging to meet with semi-crystalline polymers.



Partnership
Ongoing activities in collaboration with printer manufacturers are aimed 

at developing official printing profiles of Radilon® Adline 3D Printing 

Filaments for specific 3D printer brands.

Grades and processing

RADILON® ADLINE CS NAT 
An easy-to-print polyamide 6/66 with low warpage, good surface 

appearance and ductile behaviour.

General printing parameters
Nozzle temperature: 250-280°C

Bed temperature: 70-100°C

Adhesion promoter: Magigoo glue

Print speed: 30-40 mm/s

Drying: 8-12 h at 70-80°C

RADILON® ADLINE CS CF10 HP BK 
An easy-to-print polyamide 6/66 reinforced with 10% carbon fibre. Key 

characteristics are stiffness and high mechanical properties, together with 

high dimensional stability and excellent surface appearance. 



Moisture effect

When printing polyamide grades, special care must be taken to properly dry the filaments and avoid defects coming

from moisture uptake. The moisture effect on printing polyamides has been thoroughly investigated thanks to our

collaboration with Thought3D Ltd. Thought 3D has created optimal settings for treating Radilon® Adline grades using

the Drywise system, an innovative solution developed by the company to allow continuous printing of polyamide

filaments in dry conditions without the need for oven drying.

Technical background| Critical moisture level

> 3%
With moisture content higher than

1%, printing is affected by oozing (or

stringing) that negatively affects

dimensional accuracy and surface

finish.

≈1%
With moisture content lower than

1%, printing improves but still tends

to show artefacts.

< 0.5%
For moisture levels below 0.3% to

0.5% and fully dried filaments,

printing quality is the highest with

good surface finish, dimensional

accuracy and mechanical properties.

Left side of each picture: Results of printing filaments in critical moisture conditions.

Right side of each picture: Results of printing filaments with the same critical 

moisture content, but passed through Drywise with optimal settings. 

Radilon® Adline CS NAT    Radilon® Adline CS CF10 HP BK

Radilon® Adline | Drywise settings for optimal printing



Characterization

CHEMICALS PLA ABS PET ADLINE CS
Oils - - + ++

Gasoline and diesel fuel - - 0 +

Detergents 0 0 + ++

Brake fluids - - ++ ++

Cooling liquids - 0 + ++

Halogenated compounds - - 0 +

Hydrocarbons and aromatics - - 0 +

Ethers 0 0 0 +

Esters 0 0 0 +

++ Very good          + Good          0 Fair          - Poor

Chemical resistance| Radilon® Adline CS NAT, CS CF10 HP BK

Microstructure| Radilon® Adline CS CF10 HP BK

The compound microstructure of Radilon® Adline

CS CF10 HP BK has been analysed with SEM to

verify the homogeneous dispersion of the different

components of the compound. The homogeneous

dispersion allows for good processability, stiffness

and strength of the 3D printed parts.

Mechanical properties| Radilon® Adline CS CF10 HP BK
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Semi-crystalline polyamides offer better chemical resistance than amorphous polymers like ABS, as 

well as other semi-crystalline polymers, such as PLA and PET, that are widely used in 3D printing.

Radilon® Adline CS CF10 HP BK shows good mechanical

properties retention in the 3D printing process compared to

injection moulding. The results are dependent on the printer

used and process parameters: heated chamber, nozzle

temperature, moisture level and print speed, for example.

Further tests have been performed on specimens printed

with different orientations.

Tests have been performed in dry conditions at 23°C.



Case studies

Automotive | Dynamis DP13 Autonoma

Radilon® Adline CS CF10 HP BK filament was used to print engine 

cable supports, flap ribs and air wings, with key advantages in terms of:

• Cost reduction compared to previous manufacturing technology

• Quick part production

• Lightweight: overall weight reduction of 5.5 kg compared to previous 

car model, thanks to the use of flap ribs

• Mechanical resistance: flap ribs can withstand mechanical load of 392 

N and the engine cable support, 245 N

Medical | Prosthetics

Radilon® Adline CS CF10 HP BK filament was used to print 

customized prosthetic arms and legs, with key advantages in terms of:

• Quick part production, possibility of on-site printing

• Ease of printing

• Good surface appearance

• Lightweight

• Mechanical resistance: successful tests for pressure loads up to 2.5 

bar, resulting in ductile fracture



1. Optimal profile definition for each 

formulation

2. Drop production and DAR calculation

3. Cube printing

4. Warpage of printed specimens, 

measurement and comparison among 

4 formulations.

Pellets for Arburg Freeformer

In a joint Radici-Arburg-University of Bologna research study, different PA6 formulations have been evaluated by specific 

technical procedures, developed and carried out at CIRI MAM labs at Bologna University.

Radilon® Adline S LS Warpage of PA6 grades

The PA6 grade

Radilon® Adline S LS was 

selected as a result of the 

testing procedure.
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Tensile Strength at break
Provisional resultsFurther tests on Radilon® Adline S LS have been 

performed:

1. 3D printed specimens have been mechanically tested 

in different directions.

2. Printing of complex geometries with support material 

is ongoing.

Radilon® Adline S LS is currently under testing at Arburg 

for official material qualification.

Pictures courtesy of Bologna University

Radilon® Adline S LS 

demonstrator part with 

support material printed at 

Arburg.



`

Development grades

Sustainable filaments based on PA610

Radilon® Adline D filaments offer key advantages in terms of:

• Sustainability – bio-based (64% renewable source polymer)

• Low water absorption

• Superior chemical resistance compared to PA6 and PA66

• Excellent hydrolysis resistance and dimensional stability

Currently 2 formulations have been developed and are under

testing: a 10% carbon-fibre filled PA610 and a 10% glass-fibre

filled PA610.

Technical blend filaments based on PA6

Radilon® Adline MS filament offers key advantages in terms

of:

• Low water absorption

• Good surface appearance and colour stability

• Heat and chemical resistance

• Compromise between stiffness and toughness

• Dimensional stability

Currently 2 formulations have been developed and are under

testing: a 10% carbon-fibre filled PA6 blend and a natural PA6

blend.

Water absorption, immersion at 23°C

Ultimaker confirmation model in

Radilon® Adline MS NAT.
50% Relative humidity  100% Relative humidity



Conclusion

Taking advantage of its upstream

integration and of extensive knowledge in

polymer formulation and compounding,

RadiciGroup High Performance Polymers,

makes its commitment and resources

available to customers and partners, so

as to work together to develop reliable

and innovative material solutions for

Additive Manufacturing.
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