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Fluid Viscous Dampers (FVD) 

Working principle: 

FVD is a central piston strokes through a flu-
id-filled chamber. As the piston moves it 
pushes fluid through orifices around and 
through the piston head. Fluid velocity is very 
high in this region so the upstream pressure 
energy converts almost entirely to kinetic en-
ergy. When the fluid subsequently expands 
into the full volume on the other side of the 
piston head it slows down and loses its kinet-
ic energy into turbulence. There is very little 
pressure on the downstream side of the pis-
ton head compared with the full pressure on 
the upstream side of the piston head. This 
difference in pressures produces a large 
force that resists the motion of the damper. 
The following elements form a typical viscous 
damper: Piston rod, cylinder, fluid, seal, pis-
ton head 

 

 

 

 

 

 

 

 

Friction Damper Device (FDD) 

Working principle: 

The friction damper device consists of several 
steel plates rotating against each other in 
opposite directions. The steel plates are sep-
arated by shims of high tech friction pad ma-
terial producing friction with the steel plates. 
When the external forces become large 
enough the steel plates of the dampers start 
to rotate and mechanical energy is converted 
into heat in the friction layer between friction 
pads and the steel plates. 

When the applied forces are reversed, the 
plates will rotate in opposite way and the 
damper continues to convert mechanical en-
ergy into heat and thus reducing the vibration 
of the structure. 
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Fluid Viscous Dampers (FVD) 

Performance with different temperatures 

FVDs can be very sensitive to temperature 
variation and you will get different damper 
performances for varying temperatures. 

 

The possibility of leakage: 

There is always the possibility of Fluid Vis-
cous dampers leaking: 

Reason 1:  

Dampers often sit for long periods without 
use. It is very difficult for the seal to not exhib-
it long-term sticking or to avoid fluid seepage 
during these long periods. 

Reason 2:  

When the damper is activated the internal 
pressure of the cylinder is very large, some-
times up to 100 MPa (in comparison the 
pressure of a High-pressure boiler is 50 
MPa). 

 

 

 

 

 

 

 

 

 

 

 

Friction Damper Device (FDD) 

Performance with different temperatures 

Damper performance is reliable and Inde-
pendent on temperature. 

 

The possibility of leakage: 

Friction Damper Devices can not possibly 
leak as there are no fluids in a Friction 
Damper Device 
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Fluid Viscous Dampers (FVD) 

Combination: 

FVDs with different capacity and stroke 
length are basically the same damper with 
different dimensions.  

This means that the possibility of having dif-
ferent models with different geometries and 
shape is impossible 

The FVDs can ONLY work in one direction 
and the number of configurations they can be 
used in are therefore limited 

 

Installation types: 

Can just be used in a few traditional types of 
installation: Diagonal bracings, V-shape Brac-
ings, Toggle Bracings 

 

 

 

 

 

 

 

 

 

 

Friction Damper Device (FDD) 

Combination:  

FDDs can be combined in many different 
ways and exist with many different 
geometries and shapes: 

 

FDDs can work in two directions which 
means that they are much more flexible than 
FVDs.                                                      

Installation types: 

Based on traditional installation types, there 
are many installation models and ideas: 
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 Fluid Viscous Dampers  
(FVD) 

 

Friction Damper Device 
(FDD) 

 
Relation between velocity and 
damper force 

FVDs are velocity depend-
ent which means that the 
damper will exert different 
forces in different earth-
quakes.                               
The forces exerted in the 
Maximum Credi-
ble Earthquake (MCE) are 
much higher than for other 
earthquakes 

The Damper force is inde-
pendent of velocity and will 
exert a constant force in all 
future earthquakes. 
This makes it easier and more 
economical to design connec-
tions and bracings as the 
damper force is fixed.  

Supply time Manufacturing process is 
complex and needs a long 
time. Usually it takes 5-6 
months, except for FVDs of 
bad quality. 

Manufacturing process is 
simple and does not take a 
long time, usually around 2-3 
months. 

The ability of large number of  
cycles 

If the damper is used for 
many cycles (for wind or 
tuned mass dampers) the 
quality of the damper mate-
rials has to be very high. 
The damper in this case 
will be very expensive. 

Due to the high tech friction 
pads all FDDs can be used 
for 10 000 cycles or more and 
the damper performance 
does not decline more than 2-
5%. The damper materials 
are the same so the price of 
the damper is the same too. 
 

Adjustment after production The force capacity can not 
be adjusted after produc-
tion 

The force capacity can easily 
be adjusted after production 
by simply adjusting the tight-
ness of the bolts 
 

Repair / Replace The whole damper needs 
to be shipped back to the 
factory 

Just needs removal of a part 
of the damper and does not 
need to be shipped back to 
the factory. 
There is no one single case 
with damage or problem. 
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Velocity: 

FDD’s force is velocity independent. The force of FVDs depends on the velocity, and is determined 
by the formula   F=CVα, where C and α are damper constants. 

 

 

 

 

 

 

 

 

 

 

Energy Dissipation 

Friction damper devices have a rectangular hysteresis loop compared to the elliptical shaped hys-
teresis loop of the fluid viscous dampers with α=1.  

For a given force the area of the hysteresis loop of the friction damper devices considerably larger 
than for the fluid viscous damper with α=1. The energy dissipation of the friction dampers is there-
fore considerably larger than the energy dissipation of fluid viscous dampers with α=1. 

 

 

 

 

 

 

 

 

 

 

Velocity 

 Displacement 
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Different performance with different cases  
 
1 Wind/small earthquake  

 
FDD will be a lock up device, it will be like fixed connection on the building.   
FVD is a velocity devices, it will be flexible connection on the building. The comfortable degree should be 
checked.  

 

 

 

2 Medium size earthquake.  

Both FDD & FVD will start dissipate energy, but the force of FVD will be smaller than FDD. Because FVD is a 
velocity device, the force is only has relationship with velocity, if the design force of damper is 1000 kN, the 
force of FVD just around 500 kN  when medium size earthquake, but the force of FDD will be 1000 kN. 
Therefore  FDD will be more effective than FVD.  
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3 Large Earthquake.  
 

Usually the damper max force is set for this case.  
If the capacity of both dampers is the same, FDD will dissipate more energy than FVD.  

 
  

 

 

4 Very  Large Earthquake  
 

When very large earthquake hit, FVD will be broken and lose effectiveness, the building will have serious 
damages or may be collapse, which is very serious situation. But FDD will not be broken (the output force 
will be same) . The FDD can also be a stopper at very large displacement. 

 
 

 

NOTE;  

At large displacements the FDD resisting force can be increase because the lever arm get smaller. 
Such increase in damper force will be good to have. 


