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Introduction 
Not all 3D printers are created equal and there are currently many 
different technologies and materials to choose from. As the latest report 
on 3D printing from analysts Roland Berger suggests, keeping up to 
date with the latest technologies and knowing how to compare them 
“becomes harder and harder for industrial players”. So, what are the key 
features to look for? And how can you ensure you select the right printer 
for your application? These are some of the key questions that this guide 
will answer.

The guide will begin by helping you understand and compare the 
leading 3D printing technologies currently available on the market. It 
will then focus on the most popular of these technologies - FFF/FDM 
(Fused Filament Fabrication/ Fused Deposition Modelling) - and talk you 
through the materials that are commonly used on this type of printer. It 
will provide an overview of the key features of each of these materials to 
help you choose the one that meets your printing needs.

There are many other vital factors to consider when comparing 3D 
printers from cost through to speed and size. This guide will guide you 
through each of them to help you ensure that the machine you choose 
matches your application. 
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FFF (Fused Filament Fabrication)

FFF is sometimes referred to as FDM, which is effectively the same process, although the 
latter was developed by Stratasys and trademarked in the 1980s.

FFF 3D printing is generally a great fit for education, home use and Small-To-Medium 
Enterprises (SMEs) and is ideal for rapid prototyping. It works by melting a filament that is 
then extruded through a nozzle onto a build platform. As the layers are built the filament 

cools and solidifies and the model 
is created. Once completed the 
model can be removed and, in 
many cases, a quick clean-up will 
yield the final result.

One of the primary strengths of FFF 
printers is their flexibility. They can 
print in a wide range of materials, 
the majority of which are 
polymers, and some of them can 
even print in multiple materials 
on the same layer. This allows you 
to print objects using dissimilar 
support materials or materials with 
differing mechanical properties. 
FFF printers are also fast, clean 
and reliable and perhaps more 
importantly, easy to use. 

Finally, FFF is generally quite 
affordable compared to other 
technologies; a small home-use 
3D printer can cost as little as £200.

1. Types of 3D printer
FFF printers are by far the most popular 3D printing technology, being 
generally cheap, easy to understand and reliable. However, they’re not 
the only technology available, and each of the others has their merits. 
Let’s take a run through each of the mainstream 3D printing technologies.

Picture: Prototyping a revision to the 
POWER8workshop POWERhandle.
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SLA (Stereolithography)

SLA is one of two technologies that use a form of light and photopolymer 
to create the 3D model. The other is DLP (Digital Light Processing), which 
is one of the oldest. 

Both technologies use a light source to expose a photopolymer resin to 
the design, layer by layer. As the photopolymer is exposed, it hardens. 
The difference between the two is that with SLA printing, there’s an 
ultraviolet laser that traces the model in the resin to form the print, in a 
similar way to the hot end of an FFF printer. By contrast, a DLP exposes 
each model layer in one go using an arc lamp or digital screen, making it 
much quicker in comparison.

Both systems can create very high-quality prints and are often used in 
medical applications and for high-end prototyping. The main downside, 
however, is that both processes use a liquid resin that needs to be 
handled carefully and has a limited shelf life. As the material is liquid, this 
also limits mixing materials, so for both SLA and DLP, there can only be a 
single material process. While producing prints with an excellent surface 
finish is ideal for visual models, SLA and DLP resins generally don’t match 
the functional and mechanical properties of polymers and blends used 
for FFF printing.

Unlike FFF printing, once the print has finished, the part needs to be 
cleaned to wash away excess resin and cured under ultraviolet light. 
While the print times are good, the process of cleaning and finishing a 
model shouldn’t be underestimated. 

Low-cost hobby machines using this technology can cost as little as 
£400, but for professional use you’re looking at closer to £2000.

SLS (Selective Laser Sintering), DMLS (Direct Metal Laser 
Sintering) and SLM (Selective Laser Melting)

SLS, DMLS and SLM are fast becoming industry standards for high-quality 
3D printing where part strength is the key driver. Both processes are in a 
league far beyond FFF and SLA and come with a price and size to match. 

These printers use powder rather than filament or resin. A layer of 
powder is laid down and then a laser fuses or melts the material 
together. Another layer of powder is then laid down, and again, the next 
layer is fused with the laser. 

SLS usually refers to those machines that use a polymer powder which is 
selectively fused with a laser, where DMLS is a similar process using metal 
powders. SLM is very similar process to DMLS where the powder is fully 
melted locally rather than just sintered. 

These printers are typically used in large-scale industries such as 
aerospace. They can print with a huge variety of materials, including a 
variety of metals and alloys.

Expect to pay from £6,000 up, but the majority of industrial machines is in 
the £50-250k price range.

Polyjet 3D printing technology is the first to bring high-quality mixed 
material prints at scale to the market.

Of all the 3D printing technologies, it is the closest to 2D printing. A print 
head with multi-materials or colours moves up and down the print 
platform releasing small drops of material (polymer). A UV light ensures 
that the polymer sets quickly and the Z axis moves so another layer can 
be printed. 

The process is relatively quick, and the final parts can have an 
exceptionally high-quality finish. This type of printer is popular with high-
end product design agencies, jewellers and medical institutions. 

Expect to pay from £15,000 up.
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2. The filament: what 
materials to look for
The most crucial factor for any 3D printer is the material. For FFF printers 
it’s often referred to as filament and comes in reels that are fed into the 
machines. The most popular filaments are ABS, PLA and PETg, but there 
are plenty more besides and the options for FFF printing are rapidly 
expanding. 

FFF printers do not change the chemistry of the materials they use. The 
material is melted then solidifies with the same properties, meaning 
that practically any thermoplastic that can be produced as filament 
and controlled during printing can be used with FFF technology. This 
includes common polymers used in traditional manufacturing such as 
injection moulding, so it is a very good prototyping system.

Other methods such as SLA usually have proprietary resins or powders 
that undergo a chemical change during the process (polymerisation) 
and are described as “like Nylon” or as having “similar properties to 
traditional materials”. Therefore, the development of new materials or 
use of third-party materials for SLA and other processes is usually limited 
by the manufacturer due to very specific processing requirements.

Each material has its own properties and uses and some even require 
specialist heads or nozzles to be fitted to the printer before use. 

The cost of the materials can vary greatly, but cheap filaments, just like 
cheap ink, can have a detrimental effect on the quality of your prints and 
even your machine. 

You’ll also find filaments in one of two diameters; either Ø1.75mm 
or Ø2.85mm. There’s no difference in the quality of the material, it’s 
just down to the printer that you’re using. Typically, there is a greater 
selection of material in 1.75mm filament ranges.

Here’s an overview of some of the materials presently available and their 
properties.

Material Print 
temperature

Print platform 
temperature Warp Print 

reliability Finish Durability

ABS/ASA 180-230º 50-100º Low High High High

PLA 180-230º 45-60º Low High High Medium

PETG/CO-PET 220-235º 75-90º Low High High High

Nylon 220-260º 50-100º High Medium High High

Polycarbonate 270-310º 90-105º High Low Medium High

TPE/TPU 
(Flexible) 210-230º 45-60º Low High Medium High

PP 230-280º 85-100º High Low High High

HIPS 210-250º 50-100º Low Low n/a Medium

PVOH 180-230º 45-60º Low Low n/a Low

Glass/Carbon/
Wood/Metal/
Talc-Filled 
Polymer 
Filaments

Varies 
depending on 
base polymer

Varies 
depending on 
base polymer

Varies per  
base 

Varies per  
base

Varies per  
base

Varies per  
base

Typical values shown, refer to material guide for settings.
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ABS (Acrylonitrile Butadiene Styrene) and ASA (Acrylonitrile 
styrene acrylate)

One of the most commonly used filaments on the market, ABS is a 
low-cost option that produces high-quality and durable prints. ASA 
has similar mechanical and printing properties to ABS but ASA has 
the added benefit of being UV resistant, making it more suitable for 
outdoor applications.

As ABS was one of the first widely available filaments there’s plenty of 
choice and FormFutura’s TitanX and ApolloX (ASA) are good quality 
examples. 

ABS is a durable material and one that’s widely used outside of 3D 
printing. Many of the plastic items around your home or business will 
be made from it. Its most famous use is for Lego bricks.

It has a printing temperature of 180-230ºC, making it an ideal choice for 
use in products that will be subjected to moderate heat or outdoors.

It’s not without its issues; the material is susceptible to warping on the 
print bed and gives off a distinct smell as it prints.

Accuracy can also be an issue as the material shrinks slightly during the 
cooling process and often unevenly due to varying material thickness. 
Recently-released ABS filament products contain additives and 
optimised chemistry for use in 3D printing and are designed to behave 
in a more predictable way with very little warping.

PLA (Polylactic Acid)

One of the easiest and safest filaments 
to use, PLA has widespread appeal. It’s 
relatively cheap and can be printed at 
low temperatures without a heated bed 
producing high-quality surface finish.

Unlike oil-based filament, PLA gives off a 
slightly sweet aroma during printing and is 
less prone to warping. These properties also 
make it an excellent base for more exotic 
materials such as wood, carbon and metal 
fill.

PLA has a printing temperature of between 
180-230ºC and doesn’t require a heated 
print bed. 

Made from renewable sources such as 
corn and sugarcane, PLA is often seen as a 
biodegradable plastic. However, it can still 
take several hundred years to break down in 
a landfill as, in order to degrade, it requires 
oxygen, a temperature of over 140°C and 
a 2/3 cocktail of organic substrate. These 
conditions are generally only found in 
industrial composting facilities.

It’s not a particularly strong plastic - it is rigid, 
but with low ductility and tensile strength 
so shouldn’t really be used for anything 
structural that takes a load. Its low melting 
point and composition also mean that it 
shouldn’t be used outside as it will quickly 
start to degrade under sunlight and will 
begin to soften at 40-50°C. PLA can have 
sharp edges when broken and will often 
shatter into small parts.Picture: PLA is ideal for decorative or visual 

models. Image from Robox Community.
Picture: Ossum’s prototype RC 
differential made in TitanX ABS.
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PETG (Polyethylene Terephthalate Glycol) and CO-PET 
(Polyethylene Terephthalate Co-polyester)

Not as well-known as ABS or PLA, PETG is a rising star in the 3D printing 
world. It’s also one of the world’s most recycled plastics and could be a 
viable renewable material source for the industry. For example, Eastman 
has created a range of co-polyester materials with varying properties 
(known as Amphora) that are optimised for 3D printing.

The medium strength and flexibility of the material, with best-in-class 
inter-layer adhesion, make it one of the most versatile options out there. 
It has a high-quality printing finish without a hefty price tag. 

Unlike ABS, it doesn’t suffer from warp and shrinkage, so makes an 
ideal material for producing accurate parts. However, it is hygroscopic 
meaning that the part’s strength will decline rapidly if the material has 
absorbed moisture and become quite brittle due to hydrolysis of the 
melt.

PETG has a printing temperature of between 220-235ºC and like PLA 
doesn’t require a heated bed.

Nylon

Nylon is an excellent all-round material for strength and flexibility. There are hundreds of 
different grades available, including PA6, PA12 and PA6.6/6, all with varying mechanical 
properties.

Nylon has high strength, so it’s ideal for mechanical parts such as gears and bearings and can 
withstand heat and wear better than most other 3D printable materials. 

While Nylon is a fantastic material to use, it needs to be taken care of. Once the sealed package 
is opened, it must be stored correctly as it’s hygroscopic and exposure to humidity and 
moisture will quickly degrade the print quality. Like ABS, Nylon is also prone to warping.

Nylon requires a printing temperature of 220-260ºC and a heated bed temperature of between 
50-100ºC.

Picture: Prototyping the 
RoboxPRO frame using Nylon.

Picture: PETG has many bright colours and is 
easy to use, perfect for this decorative model.

www.cel-uk.com  7

https://www.cel-uk.com


PP (Polypropylene)

Polypropylene is a mechanically rugged material with good chemical and 
fatigue resistance and the most used plastic in Europe. It is suitable for parts with 
high-impact requirements and is very tough with excellent inter-layer adhesion 
strength. It is often used for ‘living hinges’ (e.g. single piece moulded/printed 
hinges that can flex thousands of times before failure).

It is quite a low-cost material and there are now grades available that are 
designed for 3D printing and have lower shrinkage rates and optimised 
crystallisation to reduce warp. One of the issues with PP filament is that it does 
not stick to the majority of build platforms – it is recommended to print it on a 
sheet of PP, as it sticks well to itself.

It has a printing temperature of 230-280°C and doesn’t require a heated bed.

Thermoplastic Elastomers - TPE and Thermoplastic Polyurethane 
– TPU (flexible)

Flexible materials are made from either TPE or TPU, polymers that have elastomeric 
properties. There’s a good choice of filaments with different level of flexibility (in 
line with the Shore hardness scales). TPU in particular is also extremely resistant 
to chemicals, making it suitable for use in harsh environments where solvents 
and corrosive substances are used. TPU parts can be flexed and will return to their 
shape with little or no deformities, which can be a problem for some other flexible 
materials. 
Bowden (those printers that separate the extruder from the nozzle with a tube 
to decrease moving mass) may have issues printing filaments with a low Shore 
hardness, but some brands and mixes have been optimised to get around the 
problem. Many Bowden machines have mechanical features that enable them to 
feed the material reliably. 
Flexible materials suit a range of applications such as tyres or dampers, as well as 
aesthetic applications such as rubber grips on hard plastic parts. They are however 
the most difficult of filaments to print with due to their flexibility in filament form. 
TPE has a printing temperature of between 210-230ºC and doesn’t require a heated 
bed. 

Picture:  This benchy boat was made on 
Robox using TPU from Ninjaflex.

Picture:  This RC boat shell was 
made from PP for impact resistance.
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HIPS (High Impact Polystyrene)

HIPS is a low-cost functional polymer that has similar properties to ABS/ASA but lower 
strength, impact and heat resistance. It has a matt finish when printed and produces very 
smooth models due the excellent melt flow characteristics and low specular reflectivity, 
which hides the layer boundaries.

It can be sanded, vapour polished, solvent welded, glued, filled and painted, making it an 
excellent choice for visual prototypes and models, rather than functional components. It is 
also soluble in d-Limonene, making it an option for a soluble-support material.

HIPS has a printing temperature of between 210-250ºC and requires a heated bed of 
between 50-100ºC.

Polycarbonate

Polycarbonate is a very tough material known for its strength and has been 
used for all sorts of applications from camera bodies and water bottles to RC 
car body shells. This makes it ideal for components that require high strength, 
toughness and also optical clarity if using a clear filament. It is one of the few 
genuinely transparent plastics and, if printed with sufficient density, it makes it 
possible to create water-clear parts after post-processing.

It has a high printing temperature of between 270-310ºC, which means that not 
all printers can handle it. It also needs a print platform temperature of between 
90-105ºC.

As with many filaments, including PLA, ABS and PETg, Polycarbonate is 
hygroscopic, so once released from its sealed packaging, it needs to be stored 
correctly. It is also prone to warping due to its relatively high shrinkage on 
cooling.

Many materials will produce better prints when printed in an enclosed printer, 
and this is especially relevant for Polycarbonate. Best results are achieved with 
an ambient temperature of 60-100°C.

Picture: A picture from the Robox Community 
of a custom TX case made from HIPS.

Picture:  Common bearings press fit 
into this Polycarbonate fidget spinner.
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Glass/Carbon/Wood/Metal/Talc-Filled Polymer Filaments

A number of filled filaments are available with varying functional, mechanical and aesthetic 
properties using a variety of polymers as the base material including PLA, PETg, Nylon and 
Polypropylene. Using fillers often helps to avoid warp and shrinkage during printing.

Carbon fill uses ‘short chopped’ carbon fibres to produce an easy-to-print, rigid material. 
Its properties are heavily influenced by the material used for the matrix and the degree of 
‘wetting’ of the fibre (e.g. how well the polymer matrix is bonded to the fibre itself).

Wood, talc and metal fillers are used for aesthetic/visual prints and can offer similar properties 
to their fill material. For example, wood can create objects that can be worked on in a similar 
fashion to natural wood and metal-filled filaments can be polished and finished to look like 
a solid metal part, despite usually only containing 20-30% metal powder. Talc-filled filaments 
have a very high density compared to pure polymer, giving them a smooth, matt surface finish 
and a realistic weight, making them ideal for architectural models.

One issue with carbon and some metal-filled filaments is that they can be abrasive and cause 
a standard brass nozzle to wear in very little time. Ruby or hardened steel nozzles are required 
for printing with these materials and a printer with a quickly-swappable, interchangeable 
head system, such as HeadLock, is generally the best solution as swapping nozzles 
individually can be difficult.

PVOH (Polyvinyl Alcohol)

PVOH (sometimes incorrectly referred to as PVA, which usually refers to 
Polyvinyl Acetate – wood glue) is a water-soluble polymer that makes an 
excellent support material for several materials in dual extrusion systems. 

It has a printing temperature of between 180-230ºC and doesn’t require a 
heated bed.

Due to its water-solubility it is very hygroscopic so it will absorb any moisture 
in the immediate environment, which can affect its usability and printability, 
making it sticky and deformed. Increased water content also causes it to 
degrade more quickly and drop in viscosity when molten, reducing print quality 
and making feeding difficult. This makes it very difficult to work with even in 
normal humidity as it must be kept in a dry environment – usually a ‘dry-box’. 

It is also critical that the material is not over heated or left at melt temperature 
for significant periods of time as this can cause it to degrade and permanently 
block the nozzle.

Picture:  Rigid corners made from 
carbon filled PETG for RoboxPRO.

Picture:  PVOH support material for 
a complex one piece manifold.
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3. Other key considerations 
Cost

Asking yourself ‘what is my budget?’ is always a good starting point when looking for a 3D printer. Hobbyists will set aside an 
amount they can afford for their passion, but if you’re running a business, you have to consider 
the baseline. 

Let’s start with hobbyists. An open machine that 
enables you to tinker yet produce high-quality 
prints will set you back around £800. There are 
printers for less than this, but reliability, parts and 
quality can vary: you could get a good one, but 
on the same level, you could not. 

Moving onto business users, the uses for a 3D 
printer are vast, but once you weigh up the cost 
of prototyping or running up samples, you’ll 
probably discover a 3D printer, despite the initial 
outlay, is the cheapest option. 

What can you expect to pay? A decent £1200 
printer will meet   demands of most businesses 
looking for prototyping and small-scale 
production. 

Like any essential business tool, one printer 
may not be enough, so looking at a stacking 
system or ‘print-farm’ may be worthwhile for your 
application. This is a system by which you have 
multiple printers connected through a network. 

If you do need scale and have high print 
demands, then a larger printer will be an option. 
Larger machines are built for heavier duty use 
and materials. Cost-wise you’ll be looking at 
prices starting at around £3000. 
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Quality 

The quality of the prints depends on 
a variety of elements, but if we strip 
away the model design and look at the 
mechanics, there are a few basic features 
you should look for. 

Look at almost any 3D printer and it will 
highlight the resolution in microns, which 
details the layer height of the 3D print. 
3D printing works by building a print in 
layers, one on top of the other; no matter 
what technology or material, the process 
is the same.

The resolution of a machine is 
determined by two factors. The first is 
Z axis resolution, which describes the 
level of accuracy of the moving Z axis, 
and therefore the minimum layer height. 
The second factor is nozzle diameter 
which describes the X/Y resolution, with X/Y being a horizontal plane or layer. A large 
nozzle can extrude material faster but cannot create a shape smaller than its diameter. 
By contrast, a small nozzle can create smaller features and shaper corners but is slower 
when it comes to completing larger features. 

As the above illustration shows , the thinner the layers, the higher the Z resolution, 
but also the longer the printing time: the same number of X/Y moves are required per 
layer, but there are significantly more layers. For example, to print a 20mm tall item at 
200-micron (layer height), the part would be divided into 100 layers. At 50 microns the 
same item would be divided into 400 layers so the print will take four times longer.

By printing with a larger nozzle and thicker layers, it is possible to produce large 
prints very quickly as the volume flow rate is increased (more material can be laid 
down per second). The different nozzle sizes available are therefore an important 
consideration, as is the ability to easily switch between them. This allows you to choose 
the appropriate nozzle and layer height for the size of your print and its intended 
application. 

The best of both worlds is a machine that suits two different size nozzles 
for different elements of the print: a large nozzle for fast, strong, structural 
components and a fine nozzle for producing detailed surface finish. If these 
two nozzles can be combined in the same print, then you no longer need to 
choose between speed and quality, one example being CEL’s QuickFill head. 
You can use the fine nozzle for the exterior of the print while producing the 
inner walls and infill more quickly using the larger nozzle. This system is very 
easy to use and no hardware change or complex setup is required.

Print quality doesn’t just come down to the hardware; the filament or build 
material used can have an equally important role. Making sure you buy a good 
quality filament, resin or powder will make a massive difference, as will the 
way you store the filament. Many plastic filaments will absorb moisture, and 
this can have a significant effect on print quality, causing bubbles, material 
degradation or even hydrolysis. Making sure you have a dry, moisture-free 
area to store your filaments is essential and products such as the CEL DryBox 
filament/equipment storage are designed to meet this exact need.

Nozzle Diameter affects XY resolution and print time Layer Height affects Z resolution and print time
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Speed

Another major factor when it comes to quality is speed. Usually, in the print options, you 
can set the layer height. Increasing the layer height will reduce the quality of the aesthetics 
of a print, but at the same time, it is a great way to improve on print speeds. 

In FFF one of the most significant factors when it comes to print speed is a process called 
retraction. On most printers, whenever the flow of material needs to be stopped – when 
moving between separate ‘islands’ of a print or when switching between two materials 
in a dual extrusion system – the filament is rapidly pulled back out of the melt chamber 
to ‘suck-back’ molten material inside the nozzle and prevent it from ‘stringing’, leaking or 
‘oozing’. 

This process of retracting and switching nozzles takes time. Some machines ‘park’ the 
head above a bin when not in use and others print extra material in the form of a ‘wipe/
prime tower’ or ‘ooze shield’, wasting material while increasing print time significantly. As 
the table below illustrates, depending on the printer, the switch can take up to 20 seconds. 
It might not sound long, but over a thousand layers, that’s two and a half hours. 

One example of a way to solve this issue are technologies such as the needle-valve flow 
control on Dual Material print heads  (see illustration right). The valve prevents the unused 
nozzle from leaking material so wipe towers or ooze shields are not required. Thanks to 
this technology, retraction takes just 0.4 seconds: the time spent t o make the same moves 
over the thousand layers is only 7 minutes. That’s quite a time saving.

Other technologies require steps such as cleaning and UV curing or sintering and cooling steps 
to finish, factors that are often not quoted in print time calculations.

There’s another important consideration. 3D printing is not a fast process and, even if printing 
parts in house is generally faster and cheaper than outsourcing them, producing a filled 3D 
print the size of a small toaster with an adequate finish could easily take two days to complete. 
Features such as overhangs or intricate surfaces may require support structures, which further 
extend print times. With this in mind, smaller prints to test specific areas of a part or breaking 
larger items into smaller components generally gives better results, in a shorter time, than 
trying to print the whole item in a single build.

Robox  0.4 seconds

Material change time

Best Competitor  2.0 seconds

Sample Average  7.15  seconds

Worst Sampled  20 seconds

Robox  272 minutes

Best Competitor  305 minutes

Sample Average  414 minutes

Worst Sampled  605 minutes

Time to print 1000 layers 2 materials per layer

Picture:  Rotation and valve mechanism 
used in Robox Dual Material Head.
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Size

Size is, together with cost, quality and speed, one of the top four features 
to look at when comparing 3D printers. Ultimately, your choice will come 
down to two key factors: 1) how big the models/parts you need to print 
are 2) how much space you’ve got for the machine. The two often go 
hand in hand.

As we’ve seen in our white paper, 
it is important to remember that 
most prints, as a whole or in 
their component parts, have a 
footprint smaller than the size of 
an A5 piece of paper. This means 
that, in most applications, even 
a small, desktop-sized 3D printer 
would be up for the task. Even if 
you needed to print something 
bigger, your CAD package, LuBan 
or applications such as Microsoft 
3D Builder enable you to divide the 
model into print-sized pieces and 
then print each part individually. 

If space is an issue in your 
workplace, then consider going 
for a small, stackable machine 
to keep footprint to a minimum. 
Don’t forget to look for easy access 
to the print platform, generally a 
contained design that doesn’t have 
parts of the printer system sticking out at the top or the sides. The correct 
positioning of the reels of filament is also essential; you can’t have them 
stashed around the back of the machine, as they’ll be inaccessible, so a 
side-mounted system is best. 

Ease of use

Ease of use can be determined by several factors, with the 3D printer 
software being one of the most important. For example, intuitive 
software that enables you to send models either individually to each 
printer or to the whole print network can play a key role in boosting 
speed and reducing downtime. 

When it comes to ease of use, 
there are also other features to 
look for. For example, automatic 
material recognition, meaning 
that the 3D printer automatically 
recognises the filament reel once 
loaded, automating all settings 
for temperatures and feed rates, 
makes swapping materials 
extremely easy and fast. Similarly, 
quick-change and programmable 
print heads can be easily swapped 
without tools and contain 
rewritable memory with calibration 
data so that they are recognised 
automatically by the software as 
soon as they are connected.

Ultimately, a 3D printer should 
help you perform a task so setup 
and operation should not be time 
consuming or overly complex and 
certainly not require dedicated 

staff. Storage and replacement/disposal of consumables should not have 
special requirements or require extensive knowledge either. Remember: 
a 3D printer is a valuable tool that can increase scope but should always 
increase productivity too.
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Single or Dual extrusion

As ever there is far more to print quality than just resolution. The 
latest FFF printers feature dual extruders. These enable you to 
print two materials in the same print. When it comes to powder 
(SLS) printers, there is only one example of a multi-material 
powder based system and SLA machines are all single material.

The obvious result of a dual extruder is that you can print 
different colours to create a more aesthetically-pleasing result. 
A more practical application is to print two different materials, 
such as a structural ABS with a PVOH support material. Another 
alternative is to mix materials for different applications; you 
could make a wheel with an ABS hub and soft TPU tyre in one.

Support materials are specially developed to be easily removed 
or washed from the main print without leaving scarring on 
the supported surfaces. They print alongside the structure 
and effectively fill in any negative space helping to support 
overhangs or delicate detail. 

Using a secondary material will gain a far superior result than 
using the same material as the main print for the supports. One 
of the most significant issues with traditional single extruder 
printers is removing the support material. The process of 
removing support material printed with the same filament as 
the main model is time-consuming and can often leave scarring 
on the print. Using a dual extrusion system overcomes this 
issue. The result is less time spent cleaning the print and an 
overall better-quality finish with higher accuracy. 

Dual extrusion for FFF printers is now commonplace and multi 
extrusion is the obvious next step. At present only PolyJet 
printers offer true multicolour and material support, but you 
pay a considerable premium for the technology.

Support structures created with the 
same material as the model.

Support structure made from 
specialised removable support material.

TPU + ABS tyre example.
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Safety and the environment

This is another key consideration when comparing 3D printers. Some 
machines produce more waste than others, and this is down to the 
technology and material used. For 
example, SLA resins carry toxicity 
warnings and are able to penetrate 
the skin, as well as often causing 
an allergic reaction, meaning 
gloves and protective clothing 
must be worn when handling 
un-cured parts. They also often 
have highly consumable parts that 
require special disposal.

Toxic fumes or particles may also 
be produced during a print and 
released into the environment.  
An effective way to limit this risk is 
to opt for a 3D printer featuring a 
climate-controlled build chamber 
with locking door and HEPA 
filtration. This also ensures that the 
door is kept locked while the parts 
inside are in motion or surfaces are 
over a temperature threshold.

3D printers can also be noisy, 
especially if you have multiple machines working at once in the same 
space. Again, locking doors and bespoke electronics can help reduce 
noise levels produced by stepper motors and fans.

Customer service

There is one last important part to choosing the right 3D printer: 
the customer service. Many 3D print hardware companies offer 

extensive customer support and 
communities based around 
their hardware, but any printer 
that comes as a kit or requires 
modification will leave you having 
to resolve any problems alone. 
Making sure a company has both 
customer service and community 
is an excellent way to ensure that 
you’re buying the correct machine. 
If a company claims that a product 
will work with a few simple steps, 
it will generally back up these 
claims with knowledgeable and 
accessible customer service.

Customer service will help 
minimise downtime, and a 
widespread community will enable 
you to discuss with others your 
3D printing needs and questions 
to overcome many print issues 
quickly. 

If you’re looking at 3D printing for your business, then a good reliable 
customer service program is essential for the smooth running and use of 
a 3D printer.
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Conclusion
3D printing hardware today has certainly come a long way in a short space of time and the choices are now greater 
than ever. Successful 3D printing isn’t always down to the hardware, it’s about the materials you choose as well as 
several key factors, including speed, size and cost. 

There are many 3D print technologies available and when it comes to striking a balance between cost, speed and 
quality, it’s easy to see why FFF 3D printing is the most popular. The ease of use, cheap and extensive range of 
materials and the quality of printing make it an excellent all-around printing technology, particularly for functional 
models.

FFF printing enables you to achieve flexibility in 3D printing and access a huge selection of materials that can be 
tailored to the product you’re printing. If you’re creating prototypes then a PETg print will give you a good idea 
about the aesthetics and function of a piece. Nylon will enable you to print strong parts with great wear resistance 
and the use of HIPS or ABS as a structural material will allow you to print complex components that would be 
difficult or impossible to fabricate in any other way. 

FFF 3D printing enables you to rapidly adapt designs and material choices to ensure that your final product is 
optimal for its intended application. If one material is too light, weak, rigid or fragile, it’s just a case of quickly 
changing a spool of filament and testing a new material. There’s no messy changing of resins or powders; it’s all 
fast, clean and straightforward. 

Visit our Guides & White Papers and Blog pages to learn more about how to make the most of affordable and 
accessible 3D printing and additive manufacturing.
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