Chain Transmission
Identification of vibrations during
transmission.

EXPERIMENTAL ANALYSIS
In the frequency analysis of signals, it is important to consider both amplitude and frequency modulation.
In the spectrum, these modulation phenomena are evident thanks to the presence of components lateral to the reference
frequency, at a distance equal to the frequency of the modulating signal.
Frequency modulation can be considered as a periodic variation of the wheel speed, plus or minus, caused, for example,
by the presence of play on the teeth. The mathematical model can be described by an expression such as this:

𝑦 = 𝐴 cos[2𝜋𝑓1 𝑡 + 𝛽 sin(2𝜋𝑓2 𝑡)]
Where β is the phase modulation index, whose value varies between 0 and π. Fourier analysis of the signal shows the
presence of a spectral line at frequency 𝑓1 , accompanied by a few significant pairs of side bands at 𝑓1 ± 𝑓2 , 𝑓1 ± 2𝑓2 .
The lateral components generated by modulating phenomena are generally symmetrical with respect to the frequency of
the modulated signal; however, the simultaneous presence of amplitude and frequency modulation can increase or
decrease in various ways the amplitude of the right and left lateral bands. This situation can occur when a wheel has both
eccentricity, which determines, as seen, an amplitude modulation, and relevant games, which determine a phase
modulation.
When the most serious defect is the eccentricity, there is a decrease in the left side bands, while in the presence of
particularly relevant games there is a decrease in the right side bands.
From the experimental calculations carried out the following frequencies to be searched have been obtained:

RPM

Hz

Hz_tot

360
400
450

6,0
6,6
7,5

156,0
173,3
195,0

Modulating Freq.
Sup.
168,0
186,7
210,0

Table 1 – Frequency calculation

Inf.
144,0
160,0
180,0

CLOCKWISE ROTATION

ANTI-CLOCKWISE ROTATION

RPM: 360 / 6 Hz
Number of pinion teeth: 26
Frequency response:

Frequency response with anti-clockwise
movement:

As you can easily see in evidence we have the
carrier frequency, calculated from the base
frequency multiplied by the number of teeth of the
pinion. As you can see in a range equal to 156 ± 12
we observe the two modulating frequencies.

Even if the rotation is reversed, it is easy to
see that the behaviour is the same and well
defined.

RPM: 400 / 6.67 Hz
Number of pinion teeth: 26
Frequency response:

Frequency response with anti-clockwise
movement:

.

Also in this case we notice the classic characteristic
of the chain pinion coupling, defined by the
characteristics mentioned above with regard to the
main carrier or frequency of meshing and its
modulating frequencies.

The behavior once again does not differ from what
has been shown so far. In this case it seems that the
vibrations in play are characterized by a lower
intensity.

RPM: 450 / 7.5 Hz
Number of pinion teeth: 26
Frequency response:

As in the previous situations, the same behaviour is
observed which, at higher revolutions, makes the
frequency move to higher levels.

Frequency response with anti-clockwise
movement:

In this case we can see again how the behaviour
highlighted above is still well definable and viewable.

ANALYSIS
The information shown so far, for the different
speeds of rotation, shows the behavior of the chain
drive of the machine in question, new in the testing
phase before first use.

Moreover, the tensioning, usually used for vertical
transmissions with the motor pinion in a higher
position than the driven one, allows to reduce the
vibrations but, its contribution, varies according to the
direction of rotation.

This analysis, while clearly showing the carrier or
meshing frequency and the relative modulating
frequencies, can only be used to a limited extent as
a comparative sample for further and future
analysis.
In fact, an increase in the frequency of the
modulants or their too high base level usually
indicates a chain mesh clearance on the pinion.
However, even wrap angles of less than <120° can
define an increase in meshing vibrations.

The analysis carried out showed that as the number
of revolutions increases (360, 400, 450 RPM) the
vibrations on the 3 axes increase almost
proportionally.

