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Abstract : Heavy-duty vehicles have a large mass and a large payload, and high braking power is generated when using only
mechanical brakes. As a result, phenomena such as fade and vapor lock occur, leading to the risk of loss of braking power.
Therefore, an auxiliary brake system is installed in addition to the main brake. In this study, a mathematical performance
model and a braking control logic for a hydraulic retarder, which is an auxiliary braking device mounted on the transmission
output shaft, were developed. Moreover, a simulator for the vehicle braking system was developed to analyze braking control
performance on actual roads, while the reliability of the control logic was verified through a comparative analysis of the test

data.
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Fig. 1 A cut-a-way view of the transmission with retarder
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Fig. 2 Retarder system of a torus section”

Fig. 3 Three dimensional model of the retarder
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Table 1 Major specification of vehicle

Contents Value Unit
Drive type Engine -
Engine Max. power 554.1 HP

Engine Max. torque 278.3 kg.m
Mass 10,000 kg
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Fig. 10 Schematic of the powertrain system with retarder

Fig. 11 Schematic of the retarder brake torque controller
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Fig. 13 Brake performance of the retarder at each FR
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Table 3 P-gain, I-gain data value

Velocity (km/h) P-gain data
80 0.50 0.04

I-gain data

Table 4 Optimized control performance at 80 km/h

Viarger (km/h) | Over shoots value (km/h)
80 1.6 10.2
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