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RESEARCH, DEVELOPMENT AND PROSPECT OF CHINA HIGH-SPEED
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( CRRC Qingdao Sifang Co., Ltd., Qingdao 266111, China)

Abstract For more than ten years, based on the long-term technology accumulation and independent research and
development of the high-speed railway equipment represented by the high-speed train, multiple generations of the
advanced high-speed train products had been successfully developed through the technology introduction, digestion
and innovation, independent promotion and innovation, comprehensive innovation and continuous innovation.
Through the continuous technological innovation, important technology breakthroughs had been made in the series
key technologies of the high-speed train, and the independent research and development capabilities had been

formed, which continuously improve the safety, reliability, economy, environmental protection and intelligence of
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the high-speed train. China high-speed trains have excellent comprehensive performance indicators, such as the
operating speed, comprehensive comfort, safety, reliability, energy conservation, environmental protection, etc.
Some performance indicators have reached the international advanced level. In the present paper, the development
achievements and major technology breakthroughs of China high-speed trains, including Hexie EMU, Fuxing EMU,
intercity EMU and advanced EMU products, were firstly systematically reviewed. Then the key technology
challenges that faced during the research and development of the high-speed train were analyzed, including the
complex environment adaptability, complex coupled effect of the large system, safe and reliable design, intelligent
application, etc. The research progresses and major technology breakthroughs of the key technologies of the
high-speed train, such as the prognostic and health management (PHM) technology, lightweight vehicle body
technology, passive safety protection technology, carbon fibre reinforced plastics (CFRP) applications,
aerodynamic shape design technology, high-speed bogie technology, noise control technology, traction and brake
technology, etc. were systematically outlined. Finally, the future developments of the key technologies of the
high-speed train, such as the dynamic technology, structural safety technology, passive safety protection technology,
fluid-structure coupled technology, traction and brake technology, intelligent control safety technology, prognostic
and health management technology, comprehensive energy saving technology, etc. were further prospected.
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Electrical collection system
Pentagon sinking platform
The aerodynamic drag is reduced
by 4%, and the aerodynamic
noise is reduced by 1dB(A) ;

Windshield
Enclosed windshield
The aerodynamic drag
is reduced by 5.7% .

Roof antenna
Built-in installation

Coated skirtboard + spoiler plate
The aerodynamic drag is
— reduced by 6.1% under
S0 crosswind, and the aerodynamic
noise is reduced by 1.3dB(A)
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Door installation
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Bogie region
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Fig. 16 Design schemes of the surface smooth
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Fig.19 Wind brake technology
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