Damper Test Equations
The flow through a servovalve is given by:
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Where
Q
= Flow (liters/min)



Cv
= orifice viscosity coefficient



Xn
= normalized spool opening



deltaP
= differential pressure across servovalve




= Max Pressure – (Actuator Force)/(Piston Area)

Now, if you wanted to find the maximum velocity of an actuator:
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Insert the MaxFlow for the Qsv and you have the value for Maximum Velocity of the Actuator

For Maximum Pressure, do NOT use the maximum system pressure. You have to allow for pressure droop during operation and losses through hoses, etc. It is not a good idea to use a MaxPressure > 175-180  bar unless you have some measurements to prove otherwise.

Therefore, you would get from the 1000 liter/minute Bosch servovalves a maximum flow of about 1600 liters/minute.

Similarly, do not use the 2500KN force because that assumes 210 bar. Use about 180 bar again unless you have other information. For typical use, use 2200KN dynamically. 2500KN is only a static value.

Now, since the damper specimen usually generates most of its force with velocity and NOT displacement. Therefore, you cannot get both Maximum Force AND Maximum Velocity at the same time. 
Damper Test Equations

The actual Force-Velocity Equation for the Actuator is:
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For example,

Say you want 50% velocity…..the force you can generate = 75% or less

If you want 66% velocity……the force you can generate = 56.4% or less

You can draw the F-V curve for 2200 KN and 3200 lpm / Piston Area.

Once you have this curve, it is valid for any damper test that stays below the roll-off frequency of the servovalve (10-20 Hz at least).

Included is a MatLab Script to produce this curve for single and double valve operation.

You can then use the force-velocity characteristics of the damper to see if it stays within the F-V envelope of the actuator(s).
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