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Formula
Saint-Gobain Formula is the World-leading supplier of formulated sanitaryware plasters.
For over 100 years, Saint-Gobain Formula, a division of Saint-Gobain Gypsum, has specialized 
in the formulation of industrial plasters, working with customers to develop casting technologies 
to improve productivity and quality.
Saint-Gobain Formula has a dedicated Sales and Technical team, that provides technical support 
and assistance to customers in over 90 countries, and operates from manufacturing plants in Germany, 
United Kingdom, France, Spain, Romania, Turkey, Egypt and Thailand.
To remain at the forefront of plaster technology and its use by the ceramic industry, our representatives 
are continuously trained at Formula’s Technical Academy.

Through the development of bespoke plaster formulations, Formula provides customers 
with solutions to optimize performance and value in the casting process.





MANUFACTURING
SITE

Supraduro S14AS 1.25:1

** The plaster/ water ratios noted a re indicative only. The precise consistency  to use will need  to be adapted  to sui t individual applic ation and pa rticular cl ay body.
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> Raw Material Quality
Formula uses a selection of 
the highest purity natural gypsum 
sources available, based on expertise
in mining and rock treatment.

> Manufacturing Quality 
Product consistency is achieved 
through the continuous control and 
optimization of the processes used, 
from mining through to the storage 
of fi nished plasters.

> Packing Quality
Product protection during transportation 
is achieved by using high packaging 
standards including long shelf-life bags 
and polyethylene hooded pallets 
for transporting in the best conditions.

Product Quality Control
Saint-Gobain Formula places particular emphasis on quality standards to ensure consistent 
performance of all products. Formula plasters are controlled using the same high quality standards 
and methods (fl uidity,  setting time, expansion…) to ensure reproducibility at all production sites.

WATER ABSORPTION
VS. PLASTER TO WATER RATIO

COMPRESSIVE STRENGTH
VS. PLASTER TO WATER RATIO
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> Choice of plaster
The choice of the plaster is 
the most critical part of the mould 
making process and therefore 
it is recommended that contact 
is made with your local Formula 
sales representative to help you 
in your choice.

> Key parameters in mould making
The permeability, porosity, 
hardness, strength and durability 
of plaster moulds are directly 
related to the mixing and pouring 
techniques employed.
The plaster/water ratio (consistency) 
is the amount of plaster used 
with measured amount of water. 
For example, a 70 consistency mixed 
would be 100 parts of plaster to 
70 parts of water. It is always specifi ed 
by weight and for consistent results, 
weighed quantities should always 
be used. The bulk density of plaster 
is variable and so measurement 
by volume is not reliable.

The plaster and water should be 
weighed accurately for each mix. 
Always add the plaster to the water, 
never the reverse. Allow the plaster 
to soak for at least one to two minutes. 
This soaking period removes air and 
allows each particle to be saturated 
with water so that it is easily dispersed 
during mixing.

> Type of blender
We recommend the use of 
a mechanical mixer with a mixing 
bucket of the proper size and design. 
Mechanical mixing will considerably 
reduce the mixing time. The time 
taken will depend upon the size of 
the mix, the type of mixer, the plaster 
water ratio and the number of 
moulds to be poured in the run. 
There is no ideal type of blending, 
but the parameters should be adapted 
to the equipment used.

1- Mechanical blending with a helical 
paddle: the best type of helical paddle 
is the propeller type, with 3 blades that 
cause the plaster to fl ow up and down. 
The diameter of the paddle should be 
around 1/4 to 1/3 of that of the mixing 
bucket. With this type of equipment, 
blending should be slow (between 200 
and 400 rpm). Blending should take 
between 2 minutes (the minimum 
required to produce a homogeneous 
mix) and 5 minutes (beyond which 
the mechanical strength of the mould 
may be reduced).
Because large quantities of plaster are 
used, the time required to introduce 
the powder may be quite long and this 
may affect the timings indicated above.

2- Mechanical blending with 
a defl occulating turbine: The fl ow 
of material is arrested to some extent 
by the teeth of the turbine and this 
produces an excellent mix. The ratio 
between the mixing bucket and 
the paddle diameters may be lower, 
but in all cases, the rotation speed 
must be high (around 900 to 1,500 
rpm). Blending time is similar to that 
with a helical paddle.

3- Slow mechanical blending: 
An excellent plaster mix can be 
obtained by agitating very slowly 
(30-40 rpm, i.e. the plaster is simply 
kept in suspension) with a propeller. 
The propeller diameter must be 
only slightly less than the mixing 
bucket and the blending time close 
to that at which the plaster creams 
(often > 10 min). The plaster can 
then be poured immediately but 
this technique can only be used 
with small quantities of mix.

Mould Making
Mechanical mixing is required for mould making, due to the considerable volumes of plasters 
involved. For multi-part moulds, quantities are adjusted so that all the parts are made from the same 
mix. This procedure ensures uniform porosity for the different mould parts. 

INFLUENCE OF THE PLASTER TO WATER RATIO 
ON STRENGTH AND ABSORPTION CAPACITY

Strength Absorption capacity
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EXAMPLE
PW ratio 1.3: 1-low strength, high absorption capacity
PW ratio 2.3: 1-high strength, low absorption capacity
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Mould Making

 Plaster/Water Weight of Plaster (kg) Weight of Water (kg)
 ratio by weight per kilo of water per kilo of plaster

 100:91 1.10 0.91

 100:83 1.20 0.83

 100:77 1.30 0.77

 100:71 1.41 0.71

 100:67 1.49 0.67

 100:63 1.59 0.63

 100:59 1.69 0.59

 100:56 1.79 0.56

 100:53 1.89 0.53

 100:50 2.00 0.50

 100:47 2.13 0.47

 100:44 2.27 0.44

 100:43 2.33 0.43

 100:41 2.44 0.41

 100:39 2.56 0.39

 100:38 2.63 0.38

 100:36 2.78 0.36

 100:35 2.86 0.35

 100:34 2.94 0.34

 100.33 3.03 0.33

 > Key parameters in plaster mixing
- The use of automatic mixing 
equipment is strongly recommended 
to ensure perfectly reproducible 
conditions of use. In addition to 
the factors that are directly linked 
to the blending of the plaster, 
the following parameters must be 
considered for a satisfactory mould 
implementation.

- The mixing ratio is critical for the 
production of a high-quality mould. 
Implementation becomes increasingly 
diffi cult once the saturation point has 
been reached. If the plaster/water ratio 
is too high, the plaster will become too 
thick and is liable to lead to air bubble 
entrapment. Conversely, if the ratio is 
too low, the body may silt down when 
the plaster sets (an uneven quality 
and abnormal mould swelling, with 
the additional risk of hairline cracking) 
and the formation of tiny air bubbles 
trapped under the surface of the mould 
that start to appear when the plaster 
starts to wear.

A low plaster to water ratio increases 
the mould’s absorption capacity 
to the detriment of its mechanical 
strength. Regular weighing of mixes 
will provide a good benchmark for 
controlling mixing ratios.

- The type of water used, notably its 
dissolved salts content, can affect plaster 
mixing. This parameter is rarely considered 
because a workshop’s water supply 
is generally always the same. However, 
problems can arise in the event of 
a change in supplier. The water and 
plaster temperatures can infl uence 
the kinetics of the setting and the 
distribution of the pores in the mould. 
The information provided in our product 
data sheets is taken from measurements 
conducted at water and plaster 
temperatures of 20°C. It can generally 
be assumed that implementation 
will not be adversely affected within 
a range of 15-25°C. Because the solubility 
of the hemihydrate diminishes with 
the temperature, crystallisation slows, 
even when an increase in temperature 
shortens the setting time. The use 
of warm water (temperature > 30°C) 
causes an increase in diameter of 
the predominant pores, which is an 
advantage when casting coarse-grained 
stoneware slurries.

Vacuum mixing is very advantageous 
for the production of a homogeneous 
body free of trapped air bubbles. 
However the use of vacuum conditions 
is not in itself a guarantee of quality, 
because hasty or careless fi lling of 
mould cases will probably still cause 
air entrapment.

PLASTER/WATER RATIO CHART
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Moulds must be dried before use. 
To optimize mould performance, 
they should be allowed to stand 
8 hours minimum before being 
introduced into the dryer and then 
dried slowly. A thermostatically 
controlled oven at a temperature not 
exceeding 40°C is ideal. Higher 
temperature at a maximum of 60°C 
may be used but it is essential to 
remove the casts as soon as they are 
dry to prevent surface deterioration.

The moulds should be dried so that 
the drying front moves away from 
the working face. This will minimize 
unwanted migration of soluble salts 
to the face of the mould. This can be 
achieved by protecting the face by 
single reverse drying cup moulds on 
a solid base. 

When removing moulds from the dryer, 
care must be taken to avoid cracking 
due to thermal shock arising from the 
difference between dryer and ambient 
temperatures. This is particularly 
important in winter. It is therefore 
recommended that the dryer doors be 
kept closed until the dryer temperature 
has been allowed to match ambient 
before removing the dried moulds.

Moulds and patterns should be 
stored in a dry place at a temperature 
about 16°C.

It takes 2-3 hours for the plaster used 
for a mould to recrystallise (depending 
on the hemihydrate content). Therefore 
after releasing, store the mould in the 
workshop atmosphere before placing it 
in the dryer. Energy savings can be 
achieved by leaving the mould to dry 

“naturally” for 6-12 hours, and this will 
ensure that the mould recrystallises 
perfectly. Set plaster begins 
to dehydrate at 42°C. Ideally, therefore, 
it is not advisable to exceed this 
temperature, beyond which there is 
a risk that the mould surface will be 
fi red, to the detriment of its mechanical 
strength, and the consistency of 
the plaster will become powdery. 
The mechanical strength of the mould 
will deteriorate more quickly the higher 
the temperature, especially if the 
ambient atmosphere is dry.  In practice, 
for reasonable drying times (several 
days) a maximum temperature 
of 45 to 50°C should be the target.

Mould Drying
A number of rules must be respected during the drying process.

- The blending speed setting 
is of prime importance. It must be 
optimised to prevent air entering the 
plaster body. The best way to do this, 
after deciding on the type of machine 
used, is to speed up the setting 
gradually, until the base of the vortex 
(V formed by the surface of the 
blended plaster) is a few centimetres 
above the blender.

The casting of the mixed plaster is 
a stage that is often neglected. It is, after 
all, an important phase in the process 
of producing a high-quality mould. 
The plaster should be left to rest
for around 1 to 2 minutes, after mixing 
to ensure that it does not silt down 
in the mould case. This phenomenon 
is often accompanied by clear water 

being rejected above the surface of 
the mould, and often by the formation 
of hairline cracking. When the plaster 
has been left to rest, it is funnelled into 
the mould case prepared with a coat 
of release agent (soft soap, oil or 
another appropriate industrial product). 
The plaster should be poured in 
a continuous and regular fl ow 
to prevent air bubble entrapment.



> Mould preparation
The mould is prepared in two steps; 
the creation of the sleeve structure 
within the model shape, and the 
casting of the plaster into that model 
as described below.

> Positioning the porous sleeve
A galvanised grid (with a mesh size 
of around 20mm) is placed to hold 
the porous sleeve. Its shape is based 
loosely on that of the model. A variety 
of fi xtures can be used to secure 
the porous sleeve. The principle, 
however, is always to position a sleeve 
with a diameter of 6 to 10 mm in 
a coiled arrangement matching the 
shape of the model as closely as possible. 
The sleeve should be at as regular a 
distance as possible from the model, 
from 30 to 35 mm. The distance 
between two like turns in the coil 
spiral should also be around 30 mm.

The complexity of the shapes and 
the large dimensions of the items 
produced generally require several 
separate networks to be assembled 
from a single common feeder hose. 
The different parts of the ceramic 
pieces can thus be shaped and released 
with no constraints (which would 
cause the piece to distort during fi ring). 
The assembly on the production bench 
should enable this feeder hose to be 
linked to the air circuit (vacuum and 
compressed air).

The porosity of the mould will be 
increased by a tighter coil and by placing 
the network close to the surface of 
the moulded piece. 
However, this will fragilise the mould. 
A regular distribution of the sleeves 
will make the porosity of the mould 
more homogeneous. The area covered 
by the network of porous sleeves 
must be offset from the model by 
50-60 mm. To ensure the mechanical 

strength of the mould and concentrate 
the porosity in the working surface of 
the mould, the edge of the piece must 
be at least 100 mm from the edges 
of the mould and from the smooth face 
(rear face of each part of the mould). 
Because the parts are large, it is 
advisable to assemble the porous 
networks in a loop to improve the 
circulation of the air. The sleeve is fi xed 
on the metallic grid with galvanised 
or brass wire or with spots of hot-melt 
glue. The assembly must be made in 
such a way that it will not be distorted 
when the plaster is cast.

> Mixing and casting the plaster
In addition to the general parameters 
described above the following procedure 
should be used when mixing and casting 
the plaster:
•  The initial temperature of the water 

used must be as close as possible 
to 20°C.

•  The plaster should be strewn on 
to the surface of the water, agitated 
slowly for 3 min to disperse the powder.

•  The plaster should then be mixed 
at high speed for 6 mins. Then again 
slowly for 2 mins. To remove the air 
from the plaster body (blending time 
at high speed can be modulated 
to adjust the kinetics of the setting).

•  The temperature of the plaster 
should be measured when blending 
has been completed (ideally, 
the temperature should lie between 
20 and 23°C).

•  The plaster should be poured on 
to the edge of the mould continuously 
to prevent the introduction of air 
bubbles. The 2 halves of the mould 
can be cast one after the other or 
at the same time depending on 
the volume of the mix.

•  The excess plaster should be shaved off 
as soon as the plaster starts to set (IST).

•  The porous sleeve network should 
then be connected to the compressed 
air network.

•  The air pressure should be applied 
during the minute following the end 
of setting (FST, or a surface hardness 
of 40 Shore A or 5°C increase in 
temperature, around 20-22 mins after 
the plaster has begun to be 
implemented).

•  The air pressure should be stepped 
up as follows:
- 0.05-0.1 bar for 1 min.
- 0.3 bar every 20 seconds up to 1.5 
bars (the water begins to exude at 
between 1.2 and 1.5 bars)
- Maintain pressure at 1.5 bars for 1 mn.
- Increase by 0.5 bar every 30 seconds 
until the maximum pressure of 5 bars 
is reached.
- Maintain the maximum pressure 
until all the water has exuded 
(i.e. around 40 to 45 min. after 
starting to mix the plaster)

> Drying the mould
The mould can be used without 
additional drying after at least 3 hours 
have elapsed since the plaster-mixing 
process began, and the plaster is fully 
crystallised. When the mould is not to 
be used very soon after being made, 
it should be left to dry naturally (mould 
closed) at normal room temperature. 
If the mould is used after being dried, 
allow time to wet it again before 
use by immersing it completely for 
1-2 hours. To make sure that the 
porosity of all the moulds on the casting 
bench is the same, it is advisable 
to set up a line of dry moulds and wet 
it before use.

Medium Pressure Casting
For this technique, the mould is no longer used for its natural porosity, but a network is created 
using porous sleeves or tubes directly cast into the mould. This network allows the circulation 
of pressurized air that accelerates the forming of the clay piece and then can be used to force water 
out of the mould after the casting operation.
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Low pressure / “Spagless” technique:
Another method, so called “Spagless”, 
is used to de-water or dry the mould 
more quickly than conventional drying 
techniques.
This is achieved by producing a mould that 
incorporates an internal tubing structure.
Low pressure compressed air is then 
applied though the network to force the 
excess water from the mould after casting.
The main advantage of de-watering 
this way is the multiple and potentially 
continuous casting of the clay.

Industrial plasters,
engineered to perform



Germany

Saint Gobain GmdH 
Kutzhütte
37445 Walkenried - Germany
Tel : +49 (0)55 25 20 30

France

Saint-Gobain Formula
34 Avenue Franklin Roosevelt
92282 Suresnes - France
Tel: + 33 (0) 1 4625 4625

UK

Saint-Gobain Formula
Newark Works
Bowbridge Lane
Newark NG 24 3BZ - United Kingdom
Tel: +44(0) 1636 670 200

Spain

SG Placo Iberica, S.A 
Ctra Ventas de Santa Lucia, km 12,650 
50786 Gelsa - Zaragoza - Spain

Romania 

Saint-Gobain Formula
Punct de Lucru Turda
Str. 22 Decembrie 1989, FN
3350 Turda, Cluj - Romania 

Turkey

Saint-Gobain Formula
Ilkbahar Mahallesi
606.Sokak No: 8 
06550 Cankaya Ankara - Turkey

Egypt

Egyptian Gypsum Company
Amreyah Gypsum Factory
Al Gharbnyat
Borg Al Arab, Alex - Egypt

Thailand
Thai Gypsum Products Pcl.
27 Moo1, Bang Pa-in, 
Phra Nakkhon,
Si Ayutthaya 13160 - Thailand

info@solutions-ds.com
+62-21 24520522 

www.saintgobainformula.com
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