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Semi-Active Suspension System
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Features 5E

High safety
Improvement in riding quality (comparing with passive damper)
Work as a passive damper at power-off
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Built-in self-diagnosis function
Only one successful semi-active suspension manufacturer

When the train speed increases/EmHDEE(L

High speed through a tunnel
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ons of Carbody
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Aerodynamic force
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When trains travel

at the high speed (300km/h),
vibration control

in lateral direction is required.
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Vibration control of the body by optimum '
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Higher damping force for aerodym-
namic force and lower damping force ‘

Solution:

Semi-active suspension system
improves riding comfort,

while Iateral passive damper

for irregularities from the railway track.

is not sufficient ZEROAICHLTERES.
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Controller

Command output
Semi-Active Damper
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Shinkansen
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Semi-Active Controller
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Semi-Active Damper Output Signal
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Accelerometer Signal

1. Semi-Active Damper 2 Units,/Bogie
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2. Accelerometer Units,”Car Body
EEE>Y x i

3. Controller

Unit“Car Body
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DC 100V

High speed traveling /Ei&ET
Track irregularity  Vibrations of Carbody
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A train travels on rails  Vibrations of axles
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Send accelerometer signal

to controller
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Semi-Active Damper (Adjustable Oil Damper)
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Sehi—Active Damper

Semi-Active Suspension System
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Extention Compression
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Unload Valve %
7uO—RH Sol1 | Sol2 Tank/9 >0
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gas solenoid-controlled

Sol1:Extention side - proportional relief valve

Sol2:Compression side LIS — D5

Unidirectional flow design enables damping force control at both
directions continuously and variably by a solenoid-controlled proportional
relief valve. Unload valves cut damping force undesired in the opposite
direction. It works as a passive damper at power-off.

(Passive characteristic as requested)
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Shinkansen/#igt§s

Semi-Active Suspension System controls vibration coming from
aerodynamic force by generating higher damping force at high speed
through tunnels and high speed traveling and gives better riding comfort.
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Semi-Active Damper Damping Force Characteristics
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Piston Velocity E2 N>/5&E

Semi-Active Continuous control  15kN 20cm/s
Damper and passive static

Accelerometer +20m/s? 0.1V/m/s? +2%

Controller DC100V (70V to 110V) 200W (Average)

Limited Express and Express/$i=. 21T

Semi-Active Suspension System controls vibration generated by
irregularities from the railway track by supplying optimal damping force
indicated from the controller and gives better riding comfort.

No of Semi-Active Dampers is reduced to 1 unit/bogie.
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OIL DAMPER
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These are oil dampers used to improve riding comfort and

running stability. They are widely used in a great number of
trains, including the Shinkansen and conventional limited
express. Kayaba Industry has proudly claimed its remarkable
truck record for past years..
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Axle Box Dampers
These are installed between the wheelsets and the truck frame to
control vertical oscillation and give improved running stability.
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Type/tE$& Axle-box damper/&f5">//\
Max. Piston Velocity/RAKERNVERE  0.6m/s

Max. Damping Force/BAiR= 10kN

Characteristics/4%% 4514B

Working Temperature/IRIZRE -20C ~ 60C

Features

[ These components offer consistent damping performance.

[ The mounting section can be designed to suit a specific application.

[ Damping performance can be specified to suit requirements.

[ Their construction features outstanding slight ampitude characteristics,
particularly for Yaw Dampers and Inter-car Yaw Dampers.
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Lateral Dampers
These are installed laterally between the truck and the car body to
control lateral oscillation and give improved riding comfort.

EGEIVIN
BB EHROEESBICRES N, EAHEDRE .
SUIDHOE FERRUET .

Axle Box Dampers (Vertical Dampers)/&li9 /N (RI3 LTES > IN)
Lateral Dampers/EGE)S IV
- o - Yaw Dampers/3—%5'>I%
e Inter-Car Yaw Dampers/s{#E3—5' I\
z
" —
= Y
// — AL
— FEAB -
| = — #ttc).
\ ER R EEV(M/s)

Yaw Dampers

These are installed in parallel to the forwarding direction of travel on
either side between the truck and the car body to minimize any
yawing motion of the car body or snaking behavior of the truck.
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Inter-car Yaw Dampers

These are installed in parallel to the forwarding directions of travel on
either side and between cars ; they minimize yawing motion through
the interaction of adjacent cars.
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Type/i&$8 Lateral damper/E&GES >IN
Max. Piston Velocity/&RAERANVEE  0.2m/s

Max. Damping Force/&AR=A 10kN

Characteristics/#Fl% 4B, C

Working Temperature/BRIEgRE -20°C ~ 60C

Type/fE$a Yawing damper/3—5">/%
Max. Piston Velocity/RAERNVERE  0.2m/s

Max. Damping Force/&AiR=E 10kN or 20kN
Characteristics/4Fi% HrEA

Working Temperature/IRIZzE -20'C ~ 60C

Type/tE$a Inter-car Yaw damper/E&{4Af3—5">//%
Max. Piston Velocity/&RAERNVERE  0.2m/s

Max. Damping Force/&AR=EN 22kN

Characteristics/4¥t% A

Working Temperature/IRIZgE -20°C ~ 60C




Train Adjustment Valves
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Automatic Leveling Valves

These are installed on the air springs (one valve each) of either side
of the car, and enable a constant car height to be maintained,
irrespective of car weight variations, by controlling the inflation and
deflation of the springs.

Features

[UA constant car height can be maintained.

[MIResponse delays and dead zones can be set to suit car stability
requirements.

["iGood airflow characteristics are ensured.
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Type/fE$a LV : Leveling Valve
Response delay/mZ5EN
Insensitive range/REki

1sec or 3 sec
5mm or 10mm

Working Temperature/IRIZERE -20C ~ 60C

Automatic Leveling Valves
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Differential Pressure Valves
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Differential Pressure Valves

These are installed between the air springs on either side and control
the internal pressure difference between the air springs. If the
internal pressure difference is excessive, air is fed from the
high-pressure side to the low-pressure side until the springs are
balanced at lower pressure than the differential pressure valve get
activate.
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Hydraulic
Caliper Brake
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Hydraulic Caliper Brake

Compact, lightweight hydraulic caliper brakes giving the high braking
force riding quality and the safety required of trains traveling at higher
speeds. These calipers reduce speed proportionally in normal
conditions, but stop the train rapidly and reliably in emergencies.

Features

[WLightweight, and also suited for compact, minimum space requirement
for installation.

[ These calipers incorporate an automatic gap adjusting device between
the disk and lining.

M They can also be fitted with a tread cleaning device to improve
adhesion coefficient between wheels and rails
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Wheel Tread

Cleaners
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Wheel Tread Cleaners
Ensures full adhesion between the wheel tread and railhead, reduces
wheel noise, and ensures comfortable, safe high-speed running.
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Type/iE&$8 DP : Differential Pressure Valve
Differential Pressure/Z=E 100, 120, 150,200 kPa
Working Temperature/iRimaE -20C ~ 60C

Type/f&48 Hydraulic Caliper Brake/FU/ I L—+
Max. Speed/&REiERE 300 km/h

Axle Weight/##E 166 KN

Max. Hyd. Pressure/S&ASHE 12 Mpa

Working Temperature/IRIZgE -20C ~ 100C

Type/tEsE Wheel Tread Cleaner/BE&im&E
Max. Speed/&REiRE 300 km/h
Axle Weight/#hE 118 KN

Max. Air Working Pressure/ERA{EEIES] 0.5 Mpa

Working Temperature/iRIZaE -20°C ~ 100°C



Technology Innovation
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Market
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We have cultivated simulation technology,
so that we can provide customized
technology solutions including the right
damping characteristics to be requested
by clients.

We employ our original and thoroughgoing
evaluation method (3-step evaluation),
when we develop goods. Then, high
reliability can be gained for all products.

Appropriate construction and material are
selected in design, by

consideration of railway applications and
their service life.

System components with vibration control
have realized the outstanding
improvement of riding comfort.

3-step evaluation: model development —

product development — serial production
quality
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KYB provides a variety of hydraulic dampers
from passive dampers to electrically
controlled suspensions (ECS). We have
developed ECS, and accomplished “further
improvement of riding comfort on cabins by
reduced vibration technology" for
high-speed trains by utilizing our core
competence, which is “vibration control
technology" and “power control
technology". We have been developing
compact pneumatic caliper brakes in
addition to our conventional hydraulic
caliper brakes.

Further, we realize innovative and high
quality products through high
manufacturing expertise, then, aimto be a
front runner of rolling stock equipment.
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KYB ##\Z#t
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TEL.03—3435-3531 FAX.03-3436-7433

KYB Corporation

Head office:

World Trade Center Bldg., 2-4-1, Hamamatsu Cho, Minato Ku, Tokyo, 105-6111
Rolling Stock Equipment Sales Dept.

Phone: +81-3-3435-3531 Facsimile: +81-3-3436-7433

URL http://www.kyb.co.jp/
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