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A Study of AC Generator Noise Reduction Characteristics of
Automobile Using Experimental Analysis
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ABSTRACT

In this report, Experimental analysis for main factors and analyzing methods of
electro-magnetic noise and no loading noise was conducted because of noise of AC
generator, which is peripheral equipment by reduction of engine noise that would be
the the main cause of vehicle radiation noise. In addition, This is intended to suggest
the noise reduction development basis of AC generator for actual fan and
electro-magnetic noise by making-analyzing-testing it’s sample.
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Fig. 1 Development flow of engine noise

Table 1 Components of AC generator

Components Number
Ball of bearing ni
Brade of fan nz
Pole of rotor ns
Slot of stator n4
21 P35 23 S
A7 J—I’-*r‘?r“a"" 719 F53 e Lgel g5
£ uXe FAFEELE Table 1 3 .
(1) slAAe A BEFH (eccentricity )
Fig 29 2ol ma@ds Idse 7E Fu4
Qyel s)AP] HASe waAsd Frch
o 71E A4S 14 Hroldstn duHoz 3

o] Ba3de A BFH(static unbalance)® ¥
A B33 (dynamic unbalance) & FEH9 zt
Zk 1A AR 9 J1E Faee 2wl 23 A El
d&gg njAct,

3<% (pole number)

Y

wt X

F=mrw?

Fig. 2 Rotating model of eccentric
weight

3
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Fig. 3.2 Basic rolling element bearing
geometry
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Fig. 4 Diagram of cooling fan
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Fig. 6 Voltage wave form of AC generator current
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Fig. 9 Frequency characteristics of sound and
vibration (No load and 10000rpm
operating)
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Table 2 Specification comparision of experi-
mental specimen

Specifications
E VENT
K Ltd M Ltd
Weight 5.165 kgl 5.090 kg
Electical power 960 W 960 W
Ampere 80 A 80 A
Ball number of bearing 7 7
Large Pitch(D) o 32 ¢ 31
bearing Rolling
diameter |element(d) ¢ 8.7 ® 8.7
Small Pitch(D) | ©® 18.5 ¢ 155
bearing Rolling
diameter |element(d) ¢ 48 ? 4.8
Contact angle (a) 0 0
Left side 10 10
Fan number
Right side 10 12
Rotor pole Number 12 12
Stator slot Number 36 36
number
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Table 3 Hamonic order of experimental specimen

Noise source
Hamonic
No load Load
order
K Ltd. M Ltd. K Ltd. M Ltd.

0.4 Cage frequency of bearing « — —

1 Shaft eccentricity «— — —

1.5~1.8 Roller spin of bearing — — «—

2 Shaft eccentricity — — —

2.4~2.6 |Outer race defect of bearing — « “
2.9~3.6 | 2XRoller spin of bearing “« — —
4.4~4.5 |Inner race defect of bearing “— — —

8 Fan blade — - —

10 Fan blade - — «—

12 Rotor pole, Fan blade — — —

14 - Fan blade - —

30 - - Electro-magneticnoise «

36 - - Electro-magneticnoise —

42 - - Electro-magneticnoise «
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Fig. 10 Frequency characteristic of vibration Fig. 11 Frequency characteristic of sound as
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( no load operation ) (no load operation )
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Fig. 13 Frequency characteristic of sound and
vibration as raising electro-magnetic
sound ( load operation)
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