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Abstract 

To measure high acceleration levels, such as those found in 

particle accelerator during high energy particle beam impacts 

on beam dump devices, requires accelerometer sensors with 

large impact ranges.  These sensors, in turn, need ad-hoc 

tesbenches for their qualification. This paper presents the 

design and realization of a novel mechatronic device (Figure 1) 

used to determine the response of an accelerometer to a 

maximum acceleration of 8000g and vibrations reaching 10 000 

Hz. It can also be used as a lifetime testing system to determine 

the sensor durability.  

The frequently proposed solutions of a mass-pendulum or the 

drop-ball systems lead to a larger and more expensive setup. 

The proposed device increases the configurability and 

automation of the system and keeps the same repeatability. 

The proposed device is composed of two subsystems, the impact and the automation subsystems.  

The impact subsystem consists of an assembly holding both the accelerometer-under-test and a 

reference accelerometer on the same axis.  It has a high stiffness and is attached to a linear bearing.  It 

rests on a spring-loaded damping block assembly that compresses at the moment of the impact of a 

dropping mass (metal-metal contact to increase the energy transmission) from a height of up to 57 cm, 

depending on the acceleration needed. The output signals of the accelerometer-under-test and a 

reference accelerometer are acquired synchronously for comparison. 

The automation subsystem raises the impact mass up to the selected position and drops it. This process 

is repeated for a preselected number of cycles. The mechanism uses a lead screw attached to a stepper 

motor that lifts a guided platform. A servomotor is attached to the platform with the purpose of 

engaging and disengaging the mass.  It is also guided and impacts the accelerometer assembly.  

At the end of the test, the data is analysed, taking into account the accumulated impact cycles, to study 

the performance and durability of the tested accelerometer.  

Figure 1 Automatic validation device. 
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The proposed device is used for the validation of an in-house developed accelerometer that will be 

installed in the CERN Large Hadron Collider during RUN 3. 


