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An Experimental Study on Brake Judder via the Frequency Analysis of the Brake
System and Vehicle System of a Commercial Vehicle
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Abstract

This paper studies experimentally on the building-up process for the amplitude of a commercial truck
vibration induced by brake judder. A front axle drum equipped with a drum brake system is utilized for this
experiment. A brake dynamo test, a real vehicle ride test and a real vehicle braking test are performed for the
analysis of brake judder. The brake dynamo test measures judder by applying brake chamber pressures of 1, 2
and 3 bar at initial brake pad temperatures of 100C and 150C. In order to assess the vertical acceleration at
the front axle, the real vehicle ride test on a straight test road with velocities of 20, 40, 60 and 80 km/h is
performed. The real vehicle braking test is carried out at the deceleration rate of 0.2g from a velocity of
90km/h for evaluating the vertical, lateral and longitudinal accelerations both at the front axle and at the cab
floor under the driver's seat. The magnitudes and frequencies of the measured peak accelerations from the
brake dynamo test, the real vehicle ride test and the real vehicle braking test are comparatively analyzed. This
paper shows that the vibration produced by brake judder is built up due to the brake system's peak
acceleration frequency being close to the vehicle ride mode's frequency.
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Fig. 1 Schematic diagram of a drum brake system

Flg 2 P1cture of a brake dynamometer test equipment
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Fig. 3 The brake torque variation of front brake system
in brake dynamo test at chamber pressure
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Fig. 4 The vertical acceleration of front brake system in

brake dynamo test at chamber pressure. (a) 1.0
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Table 1 Specification of a truck

frame width(mm) 860
spring tread(mm) 880
wheel tread(mm) 1942
spring
Constant(N/mm) 1979
frame width(mm) 860
spring tread(mm) 1025
wheel tread(mm) 1701
spring with helper
constant(N/mm) spring=568.7
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straight road braking test. (a) vertical acceleration (b)
longitudinal acceleration (c) lateral acceleration
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