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Analysis on Noise of Automotive Alternator
Considering the Number of Stator Slots
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Abstract

Noise of automotive alternators can be classified into mechanical noise, aerodynamic noise and electro-magnetic
noise, which is the same as for electric motors. Previous studies show that the electro-magnetic noise takes a major
peak at the rotating frequency multiplied by the number of stator slots. It has not been proved clearly so far, however,
that the major peak is wholely due to the stator slots. On the contrary it is well known that noise of motors, which has
a mechanism similar to the alternator except that the number of stator slots in automotive alternators is in general
integer multiple of that of rotor segments, is closely related to the number of rotor slots. Therefore, the statement that
only the stator slots is the source of the major peak in the noise spectrum of alternators is suspicious although not easy
to show theoretically that the statement is incorrect. In this paper, effects of the stator slots on the noise in an
automotive alternator are experimentally investigated by intentionally modifying the number of stator slots in such a
way that the number of the states is not an integer multiples of the rotor slots. It is shown that both the stator slots are
not so much influential as the rotor slots and claimed that the major peak in the noise spectrum of conventional
alternators is due to superposition of a component caused by the stator and a higher harmonic component caused by the
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Fig. 1 Structure of angular-contact ball bearing
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Fig. 2 Nomenclature of alternator

Table 1 Parts of alternator

Parts Front | Rear
Number of ball bearing 7
Diameter of ball bearing [mm] 8 [ 53
Contact angle of ball bearing [degree) 0
Diameter of bearing pitch circle [mm] 32 253
Number of fan blade 9 11
Number of rotor segments 12
Number of stator slots 24

Table 2 Prediction of noise components

Cause of noise Order
Unbalance of rotors 1
Defect of
ball 3.75
F
ront ‘Defect of 437
inner race
Defect of
Defects of outer race 262
Bearing Defect of
ball 4.56
R
ear .Defect of 432
inner race
Defect of 277
outer race
Front 9
F
an Rear 11
Rotor segments 12
Stator slots 36




Fig. 3 Overview of test set-up
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