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Reduction of Wet Brake Squeal in a Forklift

Han-Kee Jang, Seong-Ho Lee, Tae-I1 Kim

ABSTRACT

Elimination of squeal noise generated during brake application is an important task for the
improvement of comforts in vehicles. In this paper, the structure of the wet brake and its
operation are described first, and the cause of the noise is analyzed by identifying how the
factors such as torque, speed, oil pressure, lubricant, and friction material affect the noise.
To verify the mechanism of generation of the noise, several experiments of brake applications
are executed. Based upon the review on the technical papers and the results from the
experiments, several solutions to reduce the noise, available in real applications, are
suggested, and the feasibilities of them are confirmed through the applications to the current

system.
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Table 1 Change of conditions in contacting surfaces during engagement

condition Phase 1 Phase 11 Phase II1
deceleration torque stabilized increase by
Torque . . .

by viscous shear | deceleration torque {mechanical contact

wet friction boundary lubrication dry friction
Lubrication separated by breakdown of the remaining oil is

hydrodynamic film hydrodynamic film squeezed out

Noise/vibration X (o] 0

Table 2 Comparison of two kinds of wet friction couples

(HSLT device and LSHT device)

HSLT(High Speed
Low Torque) device

LSHT (Low Speed
High Torque) device

Initial velocity 2000~4000 rpm

200~400 rpm

facing pressure about 150 psi

about 400 psi

engagement time less than 0.5 sec

up to 3~5 sec

torque a few hundred Lb-ft

about 10,000 Lb-ft

auto T/M clutch,

usage driveline brake

wheel end brake
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Fig.l Schematic diagram of wet disk brake
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Fig.3 Near field noise spectrum of a brake
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Fig.4 Characteristic signal patterns of a brake
(alnoise level (b)brake line oil pressure (c)pedal force
(d)tacho signal of front wheel (e)vehicle velocity
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Fig.5 Variation of noise level for various oil pressure
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Fig.6 Variation of the noise level with the system modification
(a)original state {b)reduction of pressure (c)use of additive

(d)change of pad material
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