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EMU Braking System Technological Advancements with Next-generation Features
LI Zhonghao

( China Association of Metros Expert and Academic Committee Honorary Member, Professor-level Senior Engineer)

Train braking devices can enable train deceleration and stopping operations, thus ensuring operational safety. That a train shall
come to a complete and safe stop within specified distance under any conditions (including faults) , is termed as safe braking. Using
air as train braking medium dates back over a century. Air braking has evolved from using train brake pipes for braking commands
transmission to using microcomputers in EMU (electric multiple units) for phased braking and phased release, which gradually in-
creases the precision of air braking speed regulation and the intelligentization level of aspects such as anti-skid and status diagnosis.
Over the long term, air braking has become synonymous with train safe braking.

EMU braking systems are currently undergoing a revolution. Electro-mechanical braking is becoming the new developing direc-
tion. Its principle involves converting the rotational movement of an electric motor into linear displacement, thereby generating con-
trollable pressure from brake pads onto the wheels or brake discs to achieve friction braking. The electro-mechanical braking system
offers advantages such as compact size, light weight, high control precision, and intelligentization accessibility.

Drawing analogies allows for cross-context understanding. From 1980s, when aircraft landing gears required lighter weight,
smaller size, and more precise braking control, the application of electro-mechanical braking on aircraft landing gear wheels e-
merged. This technology has since been extended to automotive brakes, manufacturers of rail transit braking systems are investiga-
ting its application to rail transit trains, and breakthroughs have been achieved in engineering applications. Due to the constraints of
deceleration, long braking distances, and high requirements for reliability and safety integrity, rail transit train braking systems must
undergo safety performance evaluations, SILA certification. Compared to high-speed trains, urban rail transit trains operate at lower
speeds, more conducive to the promotion of this technology.

Braking system functions include speed regulation braking and emergency braking. With the adoption of AC ( alternating cur-
rent) drive and new-generation converters in traction systems, energy can flow controllably between train and power grid, allowing
train speed to be regulated electrically until train stops. The EMU speed regulation braking function can be fully realized by electrical
braking.

Emergency braking falls under the category of safe braking, and the safe braking function relying on mechanical braking is irre-
placeable. This gives electro-mechanical braking with safe braking function a broad application prospect. To maximize the economic
benefits of this technological innovation, it is essential to consider it from a systemic perspective. If the braking system no longer u-
ses air as a medium, can air supply system be removed from power-distributed EMU? Research indicates that if the air supply issue
of air springs is resolved or other forms of bogie secondary suspension are adopted, EMU would have sufficient conditions for remo-
ving the air supply system. Without air supply system, the need for a series of equipment including compressors, air purification de-
vices, and air pipelines is eliminated, which can consequently reduce the weight of a six-car formation urban rail transit train by ap-
proximately 3 tons! In turn, maintenance work is reduced, and costs are lowered. Control system could be further optimized from a
holistic systemic perspective, integrating braking and traction control functions, enabling intelligent operation-maintenance and vehi-
cle-wayside integrated energy control.

The changes brought by this next-generation featured technological advancement are unstoppable. A revolution in EMU braking
systems is imminent. A new urban rail train featuring electro-mechanical braking, without an air supply system, and offering more
intelligence, environmental friendliness, and economic efficiency, is within reach.

(Translated by ZHANG Liman)
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