[image: ]
How a change in gas pressure can affects damping performance in a twin tube damper
Oliver Beck
School of Engineering 
Motorsport Engineering BSc Dampers 
-Dampers are often known as shock absorbers but this is a common mistake as they don’t directly absorb the shock dampers are instead used as a way to stop the vibration put into the suspension due to inconsistencies in the road surface, if dampers were not used the vibration would never stop (Harris, 2015).
- Dampers will control the amount of movement allowed in a spring, this will then allow for a more consistent ride as if the spring was left untreated the force would continue in the spring meaning it would be inconsistent and create a bumpy ride (SAE, 2001). 
-In reality dampers need to be calculated in 4 different areas; high speed compression, low speed compression, low speed rebound and high speed rebound. The low speed damping will control the motion of the sprung mass this will be under handling such as the pitch and roll of the vehicle whilst also looking into weight transfer under braking and acceleration (Reif, 2014). Whilst the high-speed damping will control the high frequencies that are seen by the dampers whilst going over bumps. Dampers do not have a say over the weight transfer in the vehicle but instead they control the rate at which weight transfer occurs (Burke, 2011)


[image: age4image2203411552]Testing 
-The test procedure will include putting the damper onto the dynamometer with an initial pressure of 0 bar with it then going up in increments of 4 bar going all the way to 20 bar.  
-These results will be analysed using a force velocity graph to see the changes that occurs with gas pressure changes. 
-What this does show that even at 0 gas pressure the damper is still usable, this will be as the air will take the place of oxygen as it is not a vacuum, resulting in a less more compressive gas force. 
-Cavitation is clearly present as shown by the loss in damping in low gas pressures, this loss of pressure is due to the air bubbles that are being formed in the oil. The recommended gas pressure for this damper is at 12 bar, but it is shown that there is better damper cavitation whilst at 20 bar so it is clear to see that compromise is seen in this design as the longevity of the damper has been taken into account















[bookmark: _GoBack][image: ]References 
Harris, W., 2015. How Suspension Works. [Online] 
Available at: https://auto.howstuffworks.com/car-suspension2.htm
[Accessed 2018].
SAE, 2001. Steering and Suspension Technology Symposium. s.l.:s.n.
Simms, 2005. The influence of damper proper- ties on vehicle dynamic behaviour. In: SAE, s.l.: s.n.
Burke, W., 2011. Nonlinear modeling and experimental characterization of hydraulic dampers: effects of shim stack and orifice parameters on damper performance, s.l.: s.n.


image1.jpeg




image2.png
200.00

100.00

0.00

-100.00

-200.00

-300.00

-400.00

-500.00

-600.00

Force Against Velocity Gas Pressure Test

140.00




image3.jpg
Prifysgol Cymru
% Y Drindod Dewi Sant

N University of Wales
Trinity Saint David

%






ooy
et
Hows change I gas pressurecan affects damping peformance n 3
win tube damper
Olver Beck
Schaol ofEngineering
Motorspor Enginecrig 85¢




