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Abstract: In order to make the temperature rise model of truck brake hub more in line with the rule of the
temperature change of truck brake hub, improve the safety of trucks on continuously long downhill section,
and better guide the design of the longitudinal section of continuous downhill road, based on the temperature
rise mechanism of truck brake hub on continuous downhill road, by analyzing the driving dynamics and
thermodynamics of the leading vehicle types on the long downhill section, the temperature rise model of the
brake hub of Tongji University is revised. On the basis of Tongji model which takes 3-axle truck as the
leading vehicle type, the improved model adopts Dongfeng 6-axle articulated train as the leading vehicle type,
which is more consistent with the reality. Under the engine-assisted braking conditions, the revised model is
verified by real vehicles using 3 continuous long downhill sections of Ya’an — Xichang expressway. The result
shows that (1) the temperature rise curve of the modified model is more close to the measured temperature
rise curve, the difference between the temperature predicted by the modified model and the measured

temperature gradually decreases with the increase of the slope length, and the average difference is 16.5 °C,
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which is lower than the average difference between the temperature obtained by the un-modified model and

the measured temperature (41.5 °C); (2) the average temperature difference between the predicted

temperature and the measured temperature of the brake hub on the 3 downhill slope sections is 21, 12. 4, and

21.4 °C respectively, which do not exceed 25 °C, and the temperature change trend is basically the same,

indicating that the modified temperature rise prediction model is more accurate, which can better predict the

temperature rise of the truck brake hub on the continuous downhill section.

Key words; traffic safety; temperature rising model of truck brake hub; expressway; real vehicle test;

continuous downbhill section
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