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Kawasaki Rolling Stock Business
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Product History of High Speed Railcar

THSRC

1960 1970 1980 1990 2000

Number of high speed 
railcars manufactured in KHI

Max. operating 
speed

cars km/h

210km/h (0 series)

230km/h
(100 series)

270km/h
(300/700 series)

275km/h
(E2/E3 

series)

300km/h
(500 series,700T)

Shinkansen



Simulation of Trains Passing in Tunnel 

 

Aerodynamic Analysis

High

Pressure

Low

Simulation of Best Nose Shape

Wind Tunnel Test Single Arm pantograph

JREast E2-1000

JRWest 500

Tunnel



Structure and Vibration

Stress

High

Low

Ride Quality
Running 
Stability

Running 
Safety

Dynamic Analysis of Bogie

Dampers between car ends

Full Active control

FEA of Air Tightness Load

(Static & Fatigue) 



Weight Reduction
Carbody - Aluminum Double Skin

Carbody - CFRP
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E2-1000

History of Maximum AXLE LOAD 
(loaded)

Bolsterless Bogie

350kg(CFRP) vs. 500kg(AL)

Skin Thickness: 2.0 mm

Small Wheel Dia.: 860mm



Future of High-Speed Rail

Innovation Points
Ride Comfort

Speed-up

Environment
Wayside Noise Reduction 

Vibration Reduction

Energy Saving

Reduction of Micro-pressure 
Wave near Tunnel Exit

Less Maintenance

Less Affect to Track & 
Infrastructure

Bogie Design & Active Vibration 
Control

Passenger Comfort - HVAC, Seat, 
Communication & Interior Design

Reduction of Interior Noise & 
Vibration

Power-up of Propulsion & Brake

Weight Reduction - Carbody, Bogie, 
Equipment Example: 
Material/Structure of Aerospace

Tilting Control 

Running Stability – Bogie & 
Aerodynamic Design

Cooperation of railway 
operator & manufacturer is 
extremely important.


