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Diaphragm Seals
Applications - Operating Principle - Designs

must meet the corresponding temperature and corrosion 
resistance requirements.

If the diaphragm is punctured, the system fill fluid can enter 
the process media. For food processing applications, this 
system fill fluid must be approved for food contact. 
When selecting a system fill fluid, factors such as compa-
tibility and temperature are of extreme importance. There 
are many different system fill fluids available, suitable for 
temperature ranges from -90 °C up to +400 °C (see table 
“Standard system fill fluids”).
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Pressure measuring 
instrument
Qsfttvsf hbvhf
Qsfttvsf usbotnjuufs
Qsfttvsf txjudi

System fill fluid

Dbqjmmbsz fyufotjpo0
dppmjoh upxfs

Diaphragm seal
Upper body 
of diaphragm seal

Diaphragm

Process connection
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Definition

Ejbqisbhn tfbmt, bmtp lopxo bt difnjdbm tfbmt ps sfnpuf
tfbmt, bsf vtfe xifo uif qsfttvsf nfbtvsjoh jotusvnfou't
tfotjoh fmfnfou tipvme opu dpnf jo dpoubdu xjui uif
process medium. 
B ejbqisbhn tfbm ibt uxp qsjnbsz ubtlt;
1.	 Separate the pressure measuring instrument from the 

process medium 
3/ Usbotgfs uif qsfttvsf up uif qsfttvsf nfbtvsjoh  

instrument 

Operating principle of diaphragm seals 

The operating principle of a diaphragm seal (using the 
fybnqmf pg b ejbqisbhn tfbm) jt tipxo jo uif qjduvsf po uif
right.

Operating principle
A diaphragm made of the appropriate material separates 
uif qsfttvsf nfejvn gspn uif qsfttvsf jotusvnfou, xijmf
b tvjubcmf mjrvje usbotnjut uif qsfttvsf up uif jotusvnfou't
tfotjoh fmfnfou/ Uif joofs dbwjuz cfuxffo uif ejbqisbhn
and the pressure measuring instrument is completely filled 
xjui b tztufn gjmm gmvje/ Uif qspdftt qsfttvsf jt usbotnjuufe
by the elastic diaphragm via the transmitting fluid and from 
there to the measuring element, i.e. to a pressure gauge or 
transmitter. 

Jo nboz dbtft, b dbqjmmbsz cfuxffo ejbqisbhn tfbm boe
pressure measuring instrument is used, for example to 
eliminate or minimize the hot temperature effects on the 
pressure measuring instrument. The capillary affects the 
response time of the complete assembly.

Diaphragm seal, capillary and pressure measuring instru-
ment together form a hermetically closed system. For this 
sfbtpo, uif tfbmfe gjmmjoh tdsfxt po uif ejbqisbhn tfbm boe0
or pressure measuring instrument should not be opened, 
tjodf mptt pg gjmm gmvje xjmm jnqbjs uif tztufn't qfsgpsnbodf/

The diaphragm and the mounting flange are part of the 
tztufn xijdi dpnft jo dpoubdu xjui uif qspdftt nfejvn/
Uifsfgpsf, uif nbufsjbm gspn xijdi uifz bsf nbovgbduvsfe,

Pressure measuring instrument with diaphragm seal



Combination possibilities

Assembly of the diaphragm seal and measuring instrument 
may be made via a “rigid“ direct connection or via a capil-
mbsz/ Uif ªsjhjeª bttfncmz jt nbef fjuifs cz ejsfdumz tdsfx-
joh ps xfmejoh uif nfbtvsjoh jotusvnfout up uif ejbqisbhn
seal or through a gauge adapter. For high temperatures a 
dppmjoh upxfs dbo cf gjuufe cfuxffo tfbm boe jotusvnfou/
The configuration of the combination of pressure measuring 
instruments and diaphragm seals depends, among other 
uijoht, po uif bqqmjdbujpo dpoejujpot jo xijdi uif bttfncmz
nvtu xpsl/

When to use diaphragm seals

Diaphragm seals are used to protect pressure measuring 
instruments from the harshest of conditions.

Examples of typical applications
Uif qsfttvsf nfejvn jt dpssptjwf boe xpvme ebnbhf
uif nfbtvsjoh fmfnfou/ B ejbqisbhn tfbm bmmpxt uif
use of different materials to either eliminate or reduce 
damage caused by corrosive media.

The pressure medium is highly viscous or contains 
tvtqfoefe nbuufs xijdi nbz pctusvdu uif qsfttvsf
entry or deposit inside the pressure sensing element.

The pressure medium tends to crystallise or polymerise.

The pressure medium temperature is very high and 
exceeds the temperature limit of the pressure measuring 
instrument or the temperature effect may cause inaccu-
rate measurement.

Uif qsfttvsf nfbtvsjoh qpjou epft opu bmmpx ejsfdu
installation of a pressure measuring instrument.  
B ejbqisbhn tfbm xjui dbqjmmbsz (sfnpuf npvoujoh) nbz
facilitate easy observation of the instrument.

The application requires sanitary connections. A flush 
mounted diaphragm seal avoids cavities and dead 
volumes.

The pressure medium is toxic or the escaping medium 
may pollute the environment. A suitably designed 
ejbqisbhn tfbm xjmm qspwjef qspufdujpo/

The WIKA diaphragm seal system combines innovative of 
nbufsjbmt boe qspevdujpo nfuipet xjui fyqfsujtf hbjofe
from countless practical solutions of problems in pressure 
measurement.

Diaphragm seals improve the performance of the opera-
ujpot boe qspdfttft uispvhi;

extended service life of the instrument
reduced cost of installation
reduced or even eliminated costs of maintenance
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Direct assembly

Capillary

Dppmjoh upxfs
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Designs

Since diaphragm seals are used under many different conditions, one model can not fulfill all requirements. Over time,  
different versions and designs have proved to be advantageous for specific applications. 

There are three standard versions of 
ejbqisbhn tfbmt;

Diaphragm Seal
Diaphragm In-line Seal
Diaphragm Probe Seal

Uif tfmfdujpo pg b ejbqisbhn tfbm efqfoet po uif ufdiojdbm tqfdjgjdbujpo bt xfmm bt uif npvoujoh dpoofdujpo boe sfrvjsf-
ments of the pressure measurement situation. 

Diaphragm 
Probe Seal

Diaphragm 
In-line Seal

Diaphragm 
Seal

Diaphragm seals

Diaphragm seals are mounted to existing fittings. Gener-
bmmz uif gjuujoht bsf U-qjfdft (xijdi bsf joufhsbufe joup b
qjqfmjof) ps xfmejoh tpdlfut (xijdi bsf uifo xfmefe poup b
pipe, process vessel or tank).
This diaphragm seal type offers the advantage that 
uif ªdpoubdu tvsgbdfª cfuxffo qsfttvsf nfejvn boe
diaphragm is relatively large, thus ensuring accurate 
pressure measurement. The fact that they can be easily 
dismounted (e.g. for cleaning or calibration purposes) is a 
further advantage.
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