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Tilting Effect of Automotive Seat System on Squeak Noise
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ABSTRACT

The squeak propensity in the gear box of an automotive seat system is investigated analytically.

The mating parts in the gear box are the lead screw and the nut, where the friction stresses are

exerted on the thread of the screw. The lead screw is modeled as a circular beam allowing the

bending and torsional vibrations. In the system, the lead screw converts rotating to translating motion

so that it moves the automotive seat slightly tilted on the floor. The tilting angle is considered one

major parameter in this study. Therefore,

equations of motion associated with the

non-conservative friction force are derived with the inclusion of the tilting angle. It is found that the

squeak noise corresponds to the several bending modes of the lead screw and its propensity is

increased by the tilting angle of the seat.
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Fig. 1 Description of a rotating lead screw in contact
with a nut
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Fig.2 Force vectors exerted on the seat system

when the seat moves (a) upward, (b)
downward
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Fig. 3 Direction vectors in 3 dimensional geometry
of a lead screw
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Fig. 4 Force vectors on the contact thread at (a)
upward, (b) downward
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Fig. 5 Deflection and force vectors exerted on the

deformed surface (a) deflection components,
(b) model configuration in the deformed state
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Table 1 Nominal values of system parameters

Parameter Symbol Value
Fiion et | 1y
Mass of seat m 60 kg
Effective radius R 4.5 mm
Length of screw L 370 mm
Height of thread h 1 mm
Helix angle B 5
o el eion |,
Contact length b 60 mm
Young’s modulus E 207 GPa
Shear modulus G 79.3 GPa
Density P 7820 kgm™
el e |,
Friction curve My 0.25
Friction curve My 0.2
Friction curve d 10
600
500
=
-g 400
z
S 300
z
200
1000 2 4 6 8 10
0, (deg)

Fig. 6 Ratio of normal loads between upward and
downward motions with respect to tilting
angle
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Fig. 7 Squeak frequencies(bold lines) for upward
motion; frequency loci with Re(A)>0 where
A is the eigenvalue of Eq. (16)
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Fig. 8 Squeak frequencies(bold lines) for downward
motion; frequency loci with Re(4)>0 where
A is the eigenvalue of Eq. (16)
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