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Research on Typical Fault Mechanism and Diagnostic Maintenance
Technology of Pneumatic Braking System for Commercial Vehicles

Chen Qun
Hubei Dongfeng Automotive Technician College, Shiyan, Hubei, 442000

Abstract : The pneumatic braking system serves as the core assembly guaranteeing the road transportation
safety of commercial vehicles, whose operational reliability directly determines driving safety. To
tackle prevalent problems including complicated causes of braking faults, low diagnostic efficiency
and inconsistent maintenance quality, this paper targets the pneumatic braking system of mainstream
heavy—duty commercial vehicles. It systematically specifies the system composition, working principles
and functions of key components, and deeply analyzes the formation mechanism and influencing
factors of four typical faults: insufficient braking force, brake pull, brake judder and overheated
wheel hubs. A four—in—one diagnostic framework consisting of heat source tracing, material
matching, structural calibration and electronic control inspection is established. The effectiveness
of the diagnostic procedure is verified via practical vehicle cases, and standardized diagnosis and
maintenance strategies are put forward. The research reveals that high—temperature thermal fade,
mismatched friction materials, inaccurate adjustment parameters and abnormal electronic control
components constitute the primary triggers of braking failures. Rational diagnosis and standardized
maintenance can drastically cut down fault frequency. The research findings provide technical
references for rapid troubleshooting, precision maintenance and reliability improvement of commercial
vehicle braking systems.
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