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The test rig : 

The following photos show the optical converters 
installation (on the pinion axis and on the wheel 

Some marks are realised on the pinion external part, 
the shaft external area and on the housing in order 
to allow the initial resetting. 

Signal treatment : 

The treatment of the signal allows to reconstruct the 
curve of the error of transmission. Two methods can 
be used: 
• The angular method, 
• The synchrony method. 

The following figure shows the both transmission 
error obtained. There are low and high frequency 
constituents corresponding to two eccentricities on 
the gears or on the converters, and the passages of 
teeth, with higher frequency. 

This measure is given in arc second of revolutions 
compared to the high number of pinion revolution 



Test rig signal 

Principle of the initial resetting : 

The Error of Transmission so measured is known to 
a constant near, because the measure is a relative 
measure of both angular positions of both shafts. On 
the other hand, this constant will be always identical 
because the positions of the beginning of acquisition 
will always be the same if converters are not moved 
between two experiments. 

In other words, the zero of this measure does not 
indicate necessarily that there is not an error of 
transmission, but a transmission error which will 
always be the same. 

Another disturbance must be also eliminated, it is 
about the constituent low frequency representing the 
effects of the eccentricity. This constituent is 
eliminated by means of a filter pass-height allowing 
to reject the constituents low frequency. With regard 
to a raw signal such as that presented previously, it 
is possible to eliminate these constituents of 
eccentricity. 
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This Transmission Error integrates the errors of 
profile due to the processes of manufacture & 
assembly and the pitch error due to the deflexion 
under load and/or manufacture process. 

The pitch error taking into account will allow to delay 
or to advance the meshing entrance of teeth to 
contact on the transmission error curves. 

It's better to keep the complete signal without pitch 
error and deflexion treatment to compare it with that 
given by the software to be sure to validate in its 
entirety the brought improvements. 

Conclusion : 

This new software integrates the complete shape of 
the gears. It allows to take into account of the 
deflexion under load and the manufacture defaults. 
A first test has shown that the results on the test rig 
were close to the software results. 
Now, this checking has to be performed on others 
bevel gear stages. 
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