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Parametric Study for the Squeal Noise Reduction of an Automobile Water Pump
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ABSTRACT

In this study, a parametric study is performed to investigate the squeal noise of an automobile

water pump. The squeal noise studied in this paper is generated by the self-excited torsional reso-

nance of the rotating shaft, and this noise is related to the stick-slip phenomenon of the mechanical

seal in the water pump. The mechanical seal friction has the characteristics of the negative veloc-

ity-gradient. The equations of motion of multiple-degree-of-freedom torsional vibration model is con-

structed by the Holzer’s method and then the equation is transformed to an equivalent single-de-

gree-of-freedom torsional resonance simulation model. A squeal noise criteria is determined by the

simulation model to perform the parametric study. The design parameters(the mass moment of inertia

of the pulley, the mass moment of inertia of the impeller, the length of the shafts, the radius of the

shafts, spinning speed of the shafts, the position of the mechanical seal, radius of the mechanical

seal, and normal load of the mechanical seal) are investigated to confirm the stability for the squeal

noise.
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Fig. 1 Quadratic polynomial curve fitting of friction
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Fig. 2 Continuous system of the water pump

Fig. 3 Single degree of freedom model
of the water pump
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Fig. 5 Twist angles at the mechanical seal position
and impeller
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(a) Effect of the length of the thick shaft
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(b) Effect of the radius of the thick shaft
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Fig. 6 Parametric study of water pump shafts

(¢) Effect of the spinning speed of the
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Fig. 7 Parametric study of mechanical seal
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(b) Effect of the mass moment of the impeller
Fig. 8 Parametric study of mass moment of inertia
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