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Prototyping can produce parts and models 

of almost any geometrical complexity.

It helps product designers to quickly 

realise their concepts and make early 

iterations, saving time and money. 

Various prototyping processes can be 

used, but comparing them isn't easy. So 

we�ve developed this guide to help you 

better understand the options available.  
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Definitions & Jargon Buster

Glossary

The following glossary will help 

you familiarise yourself with 

some of the definitions and key 

terms used in prototyping.

Rapid Prototyping. A group of techniques used to 

quickly fabricate a scale model of a physical part using 3D 

computer aided design (CAD) data. Construction of the 

part is usually done using 3D printing, additive 

manufacturing or subtractive manufacturing.

Additive Manufacturing. A manufacturing process that 

enables the creation of physical 3D models using a series 

of additive development frameworks where layers are laid 

down in succession to create a complete 3D object.

3D Printing. A general term for processes in which 

material is joined /solidified under computer control to 

create a 3D object, with material being added together. 

Key technologies include stereolithography, selective laser 

sintering or fused deposit modelling. 

Fused Deposition Modeling (FDM). An additive 

manufacturing technology used for prototyping, 

commonly referred known as 3D printing. FDM works 

on an "additive" principle by laying down material in 

layers. A plastic filament or metal wire is unwound from 

a coil and supplies material to produce a part. 

Selective Laser Sintering (SLS). A technique that 

uses a laser as the power source to sinter powdered 

material (typically nylon), binding the material together to 

create a solid structure. SLS provides a more robust 

prototype than SLA (see below). It�s a technology that is 

mainly used for rapid prototyping and for low-volume 

production.

Stereolithography (SLA) (also known as optical 

fabrication, photo-solidification, or resin printing). A form 

of 3D printing technology used for creating prototypes in 

a layer by layer fashion. A laser beam scans the surface 

of UV�sensitive liquid resin and selectively hardens the 

material corresponding to a cross section of the 

product. Stereolithography can produce almost any 

design to an extremely high quality.
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Vacuum Casting. A casting process for polymers, 

using a vacuum to draw the liquid material into a 

mould. Vacuum casting is a cost effective process for 

low volume production, ideally suited for producing 

components that replicate 'production intent' materials.

Subtractive Manufacturing. Various processes in 

which a piece of raw material is cut into a desired 

shape by a controlled material-removal process. Note: 

The "controlled" part of this definition can vary, but it 

almost always implies the use of machine tools � i.e. 

Computer Numerical Control (CNC) machining. 

CNC Machining. A process involving the automation 

of machine tools (e.g., lathes, mills, routers, grinders) 

by means of computers executing pre-programmed 

sequences of machine control commands. 



Benefits

The Benefits of Prototyping

Prototyping provides designers and manufacturers with a fast and accurate way to realise the 

potential of a physical product. Some of the considerable benefits of this technology include:
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Creating a realistic 3D model at 

the start of a project encourages 

internal buy-in and the chance of 

further development approval.

Designers can also gain feedback 

from potential users based on 

physical examples, enabling them 

to incorporate usability data into 

the later stages of development.

Early Stage Buy-In Saving Time

Prototyping reduces the time 

between initial design and analysis. 

An accurate model is quickly 

available for testing form and 

function, performance and 

usability. 

Designers can quickly modify a 

design in line with any feedback, 

enabling them to develop new 

products much faster.

Reducing Costs

The same printing equipment is 

used each time, so there�s no 

requirement  to create a tool      

for every new model. 

Additive processes, such as FDM, 

SLS or SLA, use/waste less raw 

materials than conventional 

techniques like CNC, potentially 

reducing costs.  

Minimising Risk

Detailed physical analysis at an 

early stage can reduce the risk of 

costly errors in the later stages of 

the development process.

Design faults can be identified 

and rectified quickly. This iterative 

process informs production 

tooling, reducing the risk of later 

manufacturing problems.

Prototyping provides the ability to 

develop customised products as 

per the individual requirement 

without additional tools. 

For some manufacturers, this can 

be highly advantageous. It requires 

just a small change in the CAD 

model and the rest of the process 

remains the same. 

Quick Customisation



Prototyping Technologies

05.

There are a number prototyping technologies available. Here are just a few of them.
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Stereolithography High Resolution (SLA HR) 

Popular for small/detailed products, as it 

enables very fine features to be replicated. This 

prototyping process can build in extremely fine 

layers, building sections as small as 0.3mm.

01

Stereolithography (SLA)

Additive fabrication process, producing parts 

with complex geometries and excellent surface 

finishes. SLA is ideal for form and fit models, 

and detailed components. 

04

Vacuum Casting (VC)

A cost effective alternative to injection 

moulding for low volume production, ideally 

suited to producing components that 

replicate 'production intent' materials.

03

Selective Laser Sintering (SLS)

SLS components can be complex and tend to 

be more durable than SLA versions. The 

process builds nylon parts that have a grainy 

texture which are ideal for functional testing. 

Technologies Available



Comparing Technologies

06. Comparing Technologies

Overall Cost
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07. Prototyping Method 01/04

Stereolithography (SLA) 

SLA is an additive build process 

that is used to quickly prove and 

verify new designs. Parts are 

built in 0.1mm layers and can 

be produced within a few hours. 

SLA is the original 3D printing technology. Introduced in 

the late 1980's, it continues to be one of the most 

commonly-used rapid prototyping technologies.

How it Works. A laser beam scans the surface of UV� 

sensitive liquid resin and selectively hardens the material 

corresponding to a cross section of the product. The part 

is built from 3D CAD data in layers from bottom to top. 

Speed Matters. SLA produces prototypes with high 

quality surface finish in no time. However, if you're 

looking to produce a medium-to-high volume of parts, 

other technologies are more cost effective.

Ideal Applications

� Visual prototypes and concept models

� Low-volume production of complex geometries

� Master parts for vacuum casting

Pros

     One of the fastest prototyping technologies

     High quality surface finish

     Can produce complex geometries 

Cons

     Typically unsuitable for functional testing

     Only cost-effective at low quantities

     Complex parts can be brittle

OK Excellent

Speed

Surface Finish

Materials Choice

Complexity 

Price: One-Off

Price: Multiple

Colour Choice

Precision
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Stereolithography High 

Resolution (SLA HR) 

SLA HR delivers exceptional 

quality on small components. 

The additive process builds in 

0.05 mm layers, enabling very 

fine detail to be replicated. 

SLA HR is a more precise version of SLA � ideal for 

creating complex detailed parts with small features.

How it Works. A laser beam scans the surface of UV� 

sensitive liquid resin and selectively hardens the material 

corresponding to a cross section of the product. The 3D 

part is built in layers from bottom to top. 

Exceptional Detail. SLA HR produces prototypes with 

impeccable surface quality. However, if you�re looking to 

produce a medium-to-high volume of parts, other 

technologies are more cost effective.

Pros

     One of the fastest prototyping technologies

     Exceptional quality surface finish

     Can produce extremely complex geometries 

Cons

     Typically unsuitable for functional testing

     Only cost-effective at low quantities

     Complex parts can be brittle

Ideal Applications

� Visual prototypes and detailed concept models

� Low-volume production of complex geometries

� Master parts for vacuum casting

OK Excellent

Speed

Surface Finish

Materials Choice

Complexity 

Price: One-Off

Price: Multiple

Colour Choice

Precision



Selective Laser 

Sintering (SLS) 

Prototyping Method 03/0409.

SLA produces functional components in nylon or glass-

filled nylon materials. The powders used are self-

supporting, so no support structures are necessary.

How it Works. SLS uses a laser as the power source to 

sinter powdered material (typically plastics), aiming the 

laser at points in space defined by a 3D CAD model, 

binding the material together to create a solid structure.

Durability. SLS prototypes have mechanical properties 

to rival those of injection-molded parts. Parts are durable 

and can be used for functional testing. The natural 

surface finish is rougher than that of SLA parts.

Ideal Applications

� Durable parts for functional testing

� Low-volume production of complex geometries

� Lightweight designs with lattice structures

Pros

     Can produce robust, durable parts 

     Cost-effective alternative to injection molding

     Can produce extremely complex geometries 

Cons

     Textured surface finish 

     Only cost-effective at low quantities 

     Limited choice of material

SLS produces robust, durable 

models. The versatile technology 

is suitable for interlocking parts, 

moving parts, living hinges and 

other complex designs. 

OK Excellent

Speed

Surface Finish

Materials Choice

Complexity 

Price: One-Off

Price: Multiple

Colour Choice

Precision
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Vacuum Casting (VC)

VC is a cost effective process 

for low volume production, 

ideally suited for producing 

components that replicate 

'production intent' materials.

VC is a casting process for polymers which uses a 

vacuum to draw the liquid material into a silicone mould. 

It�s known for its fast production of high-quality 

prototypes or end-use products. VC is ideally suited to 

producing production quality parts in volumes between 

1 and 250. 

How it Works. A silicone mould tool is produced by 

casting silicone around the master part (typically 

produced using SLA). After curing, the master part is 

removed from the silicone mould tool, leaving a cavity to 

make future copies.

Spoilt for Choice. VC is highly versatile, capable of 

producing parts from thousands of replica polymers. 

Models are ideal for functional testing, marketing 

purposes or producing a low volume of final parts. 

Ideal Applications

� Visual prototypes and detailed concept models  

— Quality, durable parts for functional testing

� An alternative to injection moulding  

Pros

     Can produce near production quality parts  

     Cost-effective alternative to injection moulding 

     Short lead times compared to that of injection moulding   

Cons

OK Excellent

Speed

Surface Finish

Materials Choice

Complexity 

Price: One-Off

Price: Multiple

Colour Choice

Precision

Limited tool life, up to 25 cycles                                    

Materials are replicas of thermo plastics                

Only cost effective for low volumes



Finishing Options 

Finishes

As the design progresses, a prototype that represents the characteristics of your final product (colour, 

size, shape, finish etc.) becomes increasingly important. Here are just some of the options available.
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Unrefined Refined 

SLS: Unfinished
SLS parts are typically white, but can 

be dyed to almost any colour. A range 

of finishes can be applied (matt, satin, 

gloss etc.), however, the amount of 

manual labour required to, finish and 

prime the porous surface, makes it 

cost-prohibitive for many clients.  

SLA: Grade 1
SLA prototypes can be made from a 

variety of resins � all of which provide 

a high quality surface finish. A �grade 1' 

finish is used when fit and function 

takes priority over aesthetics. Parts are 

lightly sanded to remove support 

scarring, with build layers still present.

SLA: Grade 2, 3 or 3+
SLA parts can be further refined 

by sanding and bead blasting to 

varying degrees of accuracy. �Grade 

3' finishes are typically painted or 

used for tooling master parts, whilst 

�grade 3+� provides an ultra-finish 

for clear or metal plated parts.

Appearance Model
A range of high quality finishes can 

be applied to create an appearance 

model which closely reflects the 

aesthetics of a final part. These can 

be created in both SLA and SLS to a 

similar standard, however, SLS 

requires much more intensive labour.

Vacuum Casting (VC)
With high-quality parts comparable to 

injection moulded components, VC 

models are suitable for functional 

testing, marketing purposes, or small 

quantities of final parts. VC allows a 

diverse choice of materials to be used, 

creating the exact finish you require.



There are pros and cons to using any of 

the prototyping technologies available.

It�s therefore essential to prioritise the 

factors of most importance to determine 

the best process for your project. 

If you need some further advice to help 

decide, please get in touch. We�ve 

supported hundreds of clients over the 

years � we�d love to help you too.

12. Summary

Sheffield-based, AME Group are an 

award-winning product development 

consultancy. For over 20-years, 

we�ve worked across all major 

sectors, helping to advance some of 

the world�s leading brands. For further 

information, get in touch.

T: +44(0)1909 550999

E: info@ame-group.co.uk 

www.ame-group.co.uk
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