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DIAPHRAGM SEALS INTRODUCTION TO DIAPHRAGM SEALS 
 
 
The diaphragm seal is designed to measure the process fluid pressure when the process fluid temperature is non-
compatible to the instrument sensing element; when the process fluid may corrode the inner parts of the measuring 
instrument in contact with the fluid; when the fluid is highly viscous or it contains solid suspensions; when it solidifies at 
temperature changes. 
It is also used for long-distance pressure fluid transmission and measurement allowing to isolate dangerous fluids from 
the operating areas. It can be directly connected to the indicating instrument or through a capillary. 
 
OPERATING PRINCIPLE 
 
The diaphragm seal operating principle is based on fluids non-compressibility (see drawing). 
The separation from the process fluid is obtained from an elastic diaphragm sealed to the diaphragm seal body. The 
inner chamber between the diaphragm and the Bourdon tube is at first evacuated than filled with properly degassed fill 
fluid. At this point the system is able to transmit the mechanical stress produced by the process fluid on the diaphragm to 
the Bourdon tube. 
Any bubble in the circuit must be avoided as it could affect the right system operation. 
 

 
 
RECOMMENDATIONS 
 
The diaphragm and the body are in contact with the process fluid, therefore they must withstand the temperature and the 
possible fluid chemical aggression. A guide to the choice of the materials to use depending on the process medium is 
available under section “CORROSION / MATERIALS”. 
 
The filling fluid must be selected depending on the pressure fluid nature and temperature as well since any diaphragm 
fail may contaminate the process fluid and damage the whole process plant. 
A guide for a filling-fluid selection is available under section “FILLING FLUID” 
 
TAB. 1 – FILLING LIQUIDS 

Liquid type Limits of process temperature 
Silicone oil type “A” -45…+150ºC 
Silicone oil type “B” -20…+250ºC 
Silicone oil type “C” +20…+340ºC 

“Fluorolube” -60…+150ºC 
Food oil -20…+200ºC 

Glycerine or silicone should not be used with highly oxidizing agents such as oxygen, chlorine, nitric acid or 
hydrogen peroxide, because of spontaneous chemical reaction, inflammability or explosion. The use of 
fluorinates fluid is recommended in these cases. 
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FUNCTIONAL CHARACTERISTICS 
 
Accuracy: at 20º +-0.5%...1% depending on the diaphragm seal type. This accuracy value must be added to the 
pressure gauge accuracy. 
 
Process fluid temperature: Minimum -45ºC, maximum  340ºC, depending on the filling fluid, on the diaphragm material 
and on the process connection. 
For temperature higher than the indicated limits please contact the Technical Service Department. 
 
TEMPERATURE INFLUENCE 
 
The complete seal system composed by the diaphragm seal (with or without capillary) and the measuring instrument, is 
filled with a fixed amount of liquid at a fixed room temperature (generally +20ºC +-2ºC), called temperature of reference. 
Any ambient of fluid process temperature change produces a proportional variation of the filling fluid volume causing an 
inner pressure change that makes  zero off at the indicating instrument. In order to minimize such an error it is necessary 
to compensate the volume modified by temperature variation. 
Diaphragm of small diameter can compensate only little volumes changes (see fig 1). It is recommended to use, in line 
with process requirements, diaphragm seals with large size diameter. In order to prevent the effects of temperature 
conduction between the diaphragm seal and the instrument, when the process temperature exceeds 100ºC, it is required 
to fit the instrument with: 
 

 
 
 
Cooling element: The purpose of the cooling element is to protect the instrument from high temperatures. It reduces the 
filling fluid temperature inside the instrument to approximately the room temperature. The cooling element is 
recommended for instruments direct mounting when the process temperature is exceeding +100ºC  but is not higher than 
+250ºC. 
When a diaphragm seal provided with cooling element is installed on an insulated pipe, it is fundamental that 
the insulating coat is not covering the element radiant surface in order to assure the system proper working.. 
 
Remote mounting with capillary: The capillary allows the instrument reading when it is far from the process 
connection. The capillary avoids the fluid process temperature effect on the instrument accuracy. 
A 500mm capillary is generally long enough to reduce the indicating instrument temperature to the ambient temperature. 
The capillary length must be as short as possible and it should not exceed 6mt because any ambient temperature 
variation could affect the instrument accuracy and response time (see fig 2). 
The remote mounting requires instruments for wall or panel mounting. If the level difference is known, it must be 
indicated in order. If not a field adjustment of the micromatic pointer in order to compensate the effect of extreme 
temperature variation, will be necessary. 
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DIAPHRAGM SEAL INSTALLATION 
 
The whole system (pressure gauges with their diaphragm seal) must be 
kept packaged until installation time in order to protect the components. 
Particular care must be taken to prevent damages to the diaphragm during 
installation of the system on the process. 
Scratches on the diaphragm surface are the starting point for chemical 
corrosion while crush of concentric waves to the diaphragm surface may 
compromise the system operation. 
 
The capillary and its welded joints to the body must not be bended or 
twisted. Capillary must not be used as handle for transportation of the 
system. Bends or extreme bending radius of capillary may cause throttling 
of the inner hole, may increase the response time or cause capillary 
breaking compromising the regular instrument operation. The capillary 
may bend with a minimum of 150mm bending radius. 
 
Extreme care must be taken to the sealing gasket mounting between 
diaphragm seal and process side to cover the diaphragm preventing 
damages or process fluid leakage. 
 
On models with threaded process connection, the mounting must be 
made through the key flat of the diaphragm seal body and not 
through the pressure range key flat: this may cause disassemble of 
the gauge/diaphragm system with eventually leakage of filling fluid. 
 
 
USE OF THE DIAPHRAGM SEAL 
 
The working temperature must not exceed the limit of the material in use. 
Working pressure: the maximum working pressure must be < al 75% of the range of the instrument coupled with the 
diaphragm seal. For flanged diaphragm seal the maximum working pressure must also be within the flange rating 
pressure. The maximum admitted pressure on the diaphragm seal decreases when the temperature increases. To this 
subject please see table 5 where the connection between pressure / temperature for flange made with different materials 
are listed. 
Temperature: the working temperature must be that of the instrument calibration and must be compatible with the 
chosen materials. For temperature exceeding 100ºC diaphragm seals with capillary or with cooling system are 
recommended. 
Oxygen and other oxidizing agents: glycerine and silicone should not be used with highly oxidizing agents such as 
oxygen, chlorine, nitric acid of hydrogen peroxide because of danger of spontaneous chemical reactions, inflammability 
of explosion. In these cases the use of fluorinates is recommended (see tab 1) 
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MAINTENANCE 
 
Periodically it may be necessary to remove sediments from the diaphragm and to check the corrosion or wear condition 
of the entire system. This operation must be carried out by specially trained staff. The diaphragm seal and its pressure 
gauge must be removed from process and inspected than the diaphragm must be cleaned without using any tool that 
could damage it but with a solvent properly chosen according to the sediment to be removed. 
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