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Aim of the test is to verify the correct operation of the lung ventilator for at least 240000cycles (calculated as an 
average of 12 breath/minute in 2 weeks stay in intensive care). The AMBU resuscitator (Auxiliary Manual 
Breathing Unit) represents one of the most critical components of the lung ventilator and its mechanical life-
cycle is not known being generally used for a much shorter period of cycles.  Two different AMBU resuscitators 
were tested, one in PVC and the other in Silicone.

• Operate the Lung ventilator for at least 240000 cycles and possibly identify the number of cycles to 
permanently damage the AMBU resuscitators.

• Verify the status/integrity of all the mechanical components during and after the test
• Verify the status/integrity of all the electronical components during and after the test





Measure description Tag (optional) 
Expected 

range  

N° of 
measurement 

points 

Max required 
uncertainty 
(E.U. or % of 

F.S.) 

Minimum 
scan rate 

Part reference Dwg 

AMBU Temperature T1 0-60°C 1 5 1s NA 

Electronic casing Temperature T2 0-90°C 1 5 1s NA 

Motor 1 Temperature T3 0-60°C 1 5 1s NA 

Motor 2 Temperature T4 0-60°C 1 5 1s NA 

Ambient Temperature Tamb 0-60°C 1 5 1s NA 

Pressione simulatore polmonare P1 0-100mbar 1 5 1s NA 

Fonometro NA  0-100dB(A) 1 NA 1min NA 
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After approximately 36000 cycles, the test was stopped due to high noise coming from the lung ventilator. 
Following a visual inspection, it was found the mechanical failure of one of the two thrust bearings installed in 
proximity of the actuators.



Here below temperature trends recorded during the test until thrust bearing damage identification. It can be 
observed a maximum temperature of 51°C coming from Thermocouple installed on Motor 2.



Both thrust bearings replaced with brand new SKF bearings and added a high viscosity grease (SKF LGEM 2/0.4). 
After approximately 100000 cycles (36000 in July + 64500 in Sept/Oct) the lung ventilator stopped working and 
it was found a cut (2-3cm) on the AMBU resuscitator. 



Here below temperature trends recorded during the test until the AMBU resuscitator cut finding. It can be 
observed a maximum temperature of 49°C coming from the thermocouple installed on Motor 2.











The Silicone AMBU resuscitator used for the second test exceed the 240000 cycles target and once the test was 
stopped at 500000 cycles it still showed a good mechanical behaviour and no signs of damage.
Here below, the Silicone AMBU resuscitator and the last configuration used for the Openbreath software.



Here below temperature trends recorded during the test with Silicone AMBU resuscitator. It can be observed a 
maximum temperature of 49°C coming from Thermocouple installed on Motor 2.





1. After 36000 cycles, the test was stopped due to high noise coming from the lung ventilator. Following a visual inspection, 
it was found the mechanical failure of one of the two thrust bearing installed in proximity of the actuators. Both thrust 
bearings were replaced with brand new SKF bearings and it was added a high viscosity grease (SKF LGEM 2/0.4). After the 
replacement, no other mechanical problems were found during the whole test campaign.

2. Temperature measurements showed a maximum value of approx. 50°C in proximity of the motor at the opposite side of 
the fans. Considering that all test campaign was carried on an air-conditioned area it is suggested to reconsider the 
cooling system inside the lung ventilator in order to have a more efficient ventilation of the components inside the 
ventilator. 

3. Sound level pressure measurement at 1m distance from lung ventilator was equal to 62.4dB(A) ( t_int=1min).

4. After 100000 cycles the lung ventilator stopped working and it was found a cut (2-3cm) on the PVC AMBU resuscitator. 
PVC residues on squeezing plates could be observed since the first thousand cycles.

5. The Silicone AMBU resuscitator used for the second test exceed the 240000 cycles target and once the test was stopped, 
at 500000 cycles, it still showed a good mechanical behavior and no signs of damage or wear.


