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Fig.1 Schematic of the brake dynamometer
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for two systems
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Fig.5 The time-domain curves of the sound pressure, tangential acceleration and normal acceleration of a brake system with

perforated and imperforated friction block
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Fig.12 Simulation analysis of the temperature distribution of the two brake systems
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Analysis of the Influence of Surrounding Metal Objects on the

Electromagnetic Transmission Performance of Balise Uplink

LI Jianguo'*, ZHANG Xinkui', XUE Qianshu'
(1. School of Automation and Electrical Engineering, Lanzhou Jiaotong University Lanzhou, 730070, China)
(2. Key Laboratory of Four Electric BIM Engineering and Intelligent Application for the Railway Industry
Lanzhou, 730070, China)

Abstract To address the issue of metallic objects around a balise affecting its electromagnetic transmission per-
formance, a balise antenna model is established in electromagnetic simulation software. The simulation experi-
ments are carried out by varying three parameters: the metal surface area, the vertical distance between the
metal surface and the balise, and the metal surface thickness. The uplink signal amplitude curves of the balise un-
der different parameters are obtained, and the transmission performance metrics are calculated to analyze the im-
pact. Results show that: a larger metal surface area leads to lower performance metrics, such as a reduced num-
ber of safety message frames received by the balise transmission module (BTM), with a more significant degra-
dation and greater interference from the sidelobe region. When the metal area is greater than 320 mm X 320 mm,
the uplink field strength consistency requirement can no longer be met. A greater absolute distance between the
metal surface and the balise results in less interference from the sidelobe region, and the distance must be greater
than 123 mm to satisfy the field strength consistency requirement. Increased metal surface thickness causes

greater interference from the sidelobe region, and the thickness should not exceed 1 mm.

Keywords balise; metallic objects; uplink; transmission performance

Effect of Holed Structure of Friction Block on Braking Characteristics

of High-Speed Trains

WU Yuanke'?, TANG Bin'®, FAN Zhiyong', XIANG Zaiyu'*, MO Jiliang'
(1. Tribology Research Institute, Southwest Jiaotong University Chengdu, 610031, China)
(2. China Railway Engineering Equipment Group Co., Ltd. Zhengzhou, 450016, China)

(3. School of Mechanical Engineering, Guiyang University Guiyang, 550005, China)

(4. School of Mechanical Engineering, Guangxi University Nanning, 530004, China)

Abstract The friction block of high-speed train brake pads exist in two configurations: holed and non-holed.
To investigate the influence of the holed structure on the braking performance, drag braking tests using both
types of friction blocks are carried out on a self-developed scaled brake dynamometer for high-speed trains. In ad-
dition, finite element simulations are carried out to analyze vibration noise and interface thermal distribution dur-
ing braking. Experimental and numerical results indicate that the non-holed friction blocks produces continuous
self-excited vibration and excites high-intensity squeal noise, whereas the perforated block effectively suppress
system instability and reduce squeal noise to some extent. Moreover, the holed structure improves the interfacial
thermal distribution, leading to more uniform temperatures on both the friction block surface and the matching

brake disc compared to the non-holed blocks.

Keywords high-speed trains; braking; friction block; vibration noise; thermal distribution



