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When vacuum casting was first introduced 

to the market in 1987, ‘24 hours from 

pattern to part’ was nothing short of a 

revolution, transforming plastic prototype 

production.

As mass-customisation takes hold, vacuum 

casting enters a new phase. Significant 

developments in polyurethane (PU) resin and 

materials, and the addition of thermoplastic 

nylon casting capability using Renishaw’s 

externally mounted nylon module, enables 

vacuum casting to become an accepted ‘small 

batch’ manufacturing technology.

The process involves encasing a master 

model in silicone rubber and applying a 

vacuum to make a mould. Following this, the 

mould is cured in an oven. 

Once cured, the mould is cut open and the 

master model is removed, leaving a mould 

cavity perfectly replicating the master model.

Master models can come from a range of 

sources, the most common being 

stereolithography models, but the increasing 

range of 3D printers is also a useful source. 

The quality of the master model dictates part 

quality, and complexity can be accommodated 

through multi-segment moulds.

Everything from industrial components, to 

consumer products, lenses, and small batch 

production can be achieved using the vacuum 

casting process. Typically, between 30 and  

50 colour matched parts can be produced 

from a single mould with first parts available 

within 24 hours.

High quality parts in as little as 24 hours

The range of Renishaw vacuum casting machines 

includes chamber capacities from 0.8 L to over 10 L

All feature Programmable Logic Control (PLC) touch screen, 

and options include:

• Nylon casting module*

• Heated cup for wax masters

• VarioVac™ technology to aid moulding of viscous materials

Typical applications include:

• High quality prototypes for product design verification

• Small batch production for bespoke products

• Functional nylon components in a range of grades – 

particularly good for living hinges and high strength

• Automotive ‘hot test’ and specialist manufacture

• High quality wax masters for investment casting

• Flexible components using VarioVac™ technology

 

*For 5/04 V only

Inside the upper chamber of Renishaw’s 5/04 V vacuum  

casting machine

Renishaw’s 5/01 V vacuum 

casting machine



The vacuum casting process involves 

encapsulating a master model in two-part 

liquid silicone rubber. A vacuum is then 

applied to the mould and it is cured in an 

oven at around 40 °C – usually overnight.

Once cured, the mould can be cut open, at 

which point the master model is removed, 

leaving a mould cavity perfectly replicating the 

master model.

Once the mould is complete, the mould 

segments are put back together, secured, 

pre-heated, and placed in the lower machine 

chamber. Then, the two-component PU 

materials are weighed, the pigment is added 

to one component and both components are 

placed in the automatic mixing robot in the 

top of the machine. 

At this point, the PLC takes over the process 

to vacuum cast the component, and once this 

is complete the casting is cured at 70 °C. 

After curing, the mould segments can be 

separated and the part removed. All that 

remains is for the part to be trimmed and 

polished as required.

A short list of commonly used materials is 

shown on page 6 of this brochure.

The vacuum casting process and machine configuration options

The vacuum casting process

Machines can be easily configured to produce parts in polyurethane resins, 

soft feel materials including silicone rubber, investment casting wax, or filled 

nylon. This is done simply by exchanging modules.

Vacuum Casting module: For plastic prototypes and low volume production in vacuum casting PU resins

Renishaw nylon module: For prototypes and production parts in nylon and filled nylon

VarioVac™: For prototypes in silicone rubber and highly filled viscous materials

Heated cup: For creating wax master models for the investment casting process and low melting point 

alloys for carbon fibre lay-up

Machine configuration options



Materials performance comparison

The following table details the mechanical performance of vacuum cast nylon compared with conventional injection moulding 

for both filled and unfilled materials.

Renishaw PA 3000 

30% glass-filled

Industry standard  

PA 6 30% glass-

filled

Renishaw  

PA 3000

Industry standard  

PA 6

Colour Pigment to suit Masterbatch Pigment to suit Masterbatch

Hardness  

(Shore at 23 °C) 

82 D 85 D 79 D 75 D

Flexural modulus / mPa 5200 5600 2400 2800

Tensile strength / mPa 89 150 70 45

Heat deflection  

temperature / °C

230 220 225 180

Elongation at break / % 13 > 250 25 > 250

Yield strength / mPa 88 145 71 45

Izod impact / kJ/m2 45 17 8 8.3

Thermal conductivity / W/mK 0.22 0.24 0.24 0.23

Enhanced vacuum casting with nylon

Renishaw’s 5/04 V vacuum casting machine 

with externally mounted nylon module

Renishaw has enhanced the nylon casting 

capability of its 5/04 vacuum casting 

system, which can now create filled nylon 

components.

The system also benefits from the ability to 

retrofit to most existing 5/04 machines.

The nylon module takes reactive ingredients 

and creates components with many properties 

similar to nylon PA6. It is mounted externally, 

above the upper machine chamber, and a 

dedicated heated cup is installed in the 

machine. This offers the advantage of being 

able to add fillers to the material in the cup to 

improve performance of finished components, 

without altering the material remaining inside 

the nylon module. 

It is also quick to change between PU and 

nylon as the module is permanently mounted 

to the top of the machine: only the heated cup 

is removed.

The mould-making silicone 

has a higher temperature 

capability, which demands 

slightly different mould-making 

techniques, all of which are 

covered in Renishaw’s nylon 

module training programme.

Nylon parts can be produced 

in around 30 minutes, with 

mould life ranging from around 

15 to 30 castings per mould, 

depending on complexity, with 

significant performance 

advantages over plastic 

sintering technologies.



Fume benches, dust benches

Good housekeeping is essential when vacuum casting and Renishaw’s fume and dust 

benches maintain a clean and safe atmosphere for the machine operator and help to maintain 

part quality. 

Vacuum mixer

The vacuum mixer is for mixing large quantities of silicone material for high throughput or  

large moulds.

Twin robot

This option permits an increased casting capacity. The twin robot is available for 5/04 V  

and 5/06 V machines and can be configured to operate synchronously or independently,  

as required. 

Nylon module

Renishaw’s nylon module for the 5/04 V allows the user to create functional components in 

thermoplastic polymers.

Curing ovens

Renishaw supplies a range of storage and curing ovens for materials and moulds. Analogue or 

digital control can be specified along with construction materials and supply voltage.

Extension chamber

For projects that fall outside the capacity of the standard 5/04 machine, various extension 

chambers can be added to suit your requirements.

Ancillary products for the vacuum casting process

Accessories and consumables

Renishaw supplies a complete range of vacuum casting accessories and consumables, 

including cups, funnels, liners, release agents, hoses, and specialised cleaning products.



Renishaw supplies a comprehensive range of casting resins and mould-making silicones suitable for a wide range of 

applications. We are constantly developing new materials so it’s always worth contacting us for the latest 

developments or if you have a specific need. 

The more common PU materials are listed below with typical properties, together with some mould-making silicones.

Appearance Hardness 
/ Shore

Flexural 
modulus 
/ MPa

Tensile 
strength 
/ MPa

Heat 
deflection 
temp / °C

Elongation 
at break  
/ %

Shrinkage 
/ %

Typical properties

PU vacuum casting

SG95 Transparent 
(colourless)

82 D 2195 54 72 12 0.2 Similar to ABS. Excellent all 
round properties. Suitable 
for snap fits, low 
temperature applications, 
and colour matching.

6130 Translucent 
(white)

90 A N/A 16.5 N/A 200 0.2 to 0.6 Low viscosity for thin wall 
sections. Rubber-like. Ideal 
for hoses, seals, and 
gaskets. 

8020-2 Translucent 
(yellow)

60 A N/A 8.0 N/A 200 0.2 Very low viscosity. Ideal for 
thin wall sections on 
gaskets, seals, and valves.

8051 Translucent 
(white)

84 D 1965 55.9 92 8 0.2 to 0.3 ABS-type. High temperature 
resistance, strong flexing 
properties. Suitable for 
panels and enclosures. 

8040 Opaque 
(white)

70 D 1050 27 65 50 0.5 Low viscosity, good all-
round material, similar to 
polypropylene. Easy to 
colour. Suitable for thin wall 
section moulding.

9012 Opaque 
(white)

77 D 1310 40 90 25 0.5 to 1 Simulates ABS. Compliant 
to both Dry and Wet food 
FDA requirements.

Silicone mould-making

VTV 
750

Translucent 
(colourless)

40 A N/A 6.5 N/A 350 0.1 Medium viscosity, platinum 
catalysed, RTV-2. Chemical 
and heat resistant. Suitable 
for vacuum casting / wax 
casting, pottery cases.

VTX 
950

Transparent 
(colourless)

40 A N/A 6.7 N/A 390 0.1 Low viscosity, extended 
mould life. Tough, good 
release properties. Suitable 
for vacuum casting / wax 
casting.

VTN 
6000

Transparent 
(colourless)

42 A N/A 6 N/A 330 0.1 Strong, flexible. Suitable for 
nylon casting, case making, 
foundry, and general 
engineering model-making.

Vacuum casting materials



Wide range of machines: 5/01, 5/01 V, 5/04 V, and 5/06 V

5/01 5/01 V 5/04 V 5/06 V

Maximum external 

dimensions 

(H × W × D) / mm

1175 × 1000 × 594 

(includes allowance for 

external levers)

1175 × 900 × 594 1930 × 1510 × 900 

(add 380 mm to height 

for nylon module)

2450 × 3200 × 1500

Door aperture size 

(H × W) / mm

530 × 450 530 × 450 750 × 900 Front: 1000 × 900 

Side: 900 × 1000

Maximum 

recommended mould 

dimensions  

(H × W × D) / mm

400 × 350 × 350 400 × 350 × 350 550 × 800 × 600 Single chambers:  

650 × 800 × 750 

Combined chambers: 

650 × 2900 × 750

Casting capacity 0.8 L 0.8 L 2.2 L up to 

2 × 5.5 L (twin robot)

2 × 2.2 L up to 

4 × 5.5 L (twin robot)

Power supply* 230 V / 50 Hz 230 V / 50 Hz 3 phase 400 V  

3 NPE, 50 Hz, 3.5 kW

3 phase 400 V  

3 NPE, 50 Hz, 7.5 kW

Pump capacity 25 m3/h 25 m3/h 65 m3/h 2 × 100 m3/h

Ultimate vacuum 0.5 mbar 0.5 mbar 0.5 mbar 0.5 mbar

Machine shipping 

weight

250 kg 300 kg 1150 kg 4000 kg

Controls Manual PLC touch screen PLC touch screen PLC touch screen

Mixing and pouring Semi-automatic Automatic Automatic Automatic

* Other power supply configurations are available. Please contact Renishaw for details.

Renishaw vacuum casting machines - technical data, dimensions, and weight

Renishaw’s 5/06 V 

vacuum casting machine 

with pump unit



For worldwide contact details, please visit our main website at www.renishaw.com/contact

Renishaw is a global engineering technologies company 

with key strengths in machining, metrology and process 

control. For almost 40 years our innovative products 

have enabled businesses across the world, from 

engineering, science and medical sectors, to improve 

efficiency in manufacturing processes and enrich 

peoples’ lives.

We have over 3000 staff across the globe, and with 

historically around 18% of annual sales invested in R&D and 

engineering, significant numbers of our talented staff are 

devoted to the development of ground breaking technologies. 

So we’re here for the long haul and we enjoy an excellent 

reputation for offering strong support to our customers 

through a network of over 60 wholly-owned service and 

support offices in 32 countries. 

Our experienced staff have the commitment and the 

applications expertise necessary to ensure a smooth,  

trouble-free integration of our pioneering technologies into 

your manufacturing systems. You can also be assured that 

we’ll work with you beyond the initial installation to ensure 

that you gain maximum benefit from your Renishaw purchase 

through ongoing applications support and a range of service 

packages to keep your system in top condition, ready for the 

next manufacturing challenge. 

Global service and support

Renishaw plc

Stone Business Park 
Brooms Road, Stone 
Staffordshire ST15 0SH 
United Kingdom

T +44 (0) 1785 28 5000 
F +44 (0) 1785 28 5001 
E additive@renishaw.com 

www.renishaw.com/additive
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