
AIR SUSPENSION



Need for adoption of Air 
suspension

• Abnormal increase in pay load condition in
suburban Railways e.g. EMU during Office hrs.

• Super Dense Crush Load reduces the shock
absorbing property of coiled Spring as it gains
its solid height resulting in severe hitting.

• Failure of vital components due to hitting.
• Poor riding behavior of coach.
• To maintain proper floor height and to cope

up above problems, Air Spring is beneficial.



Comparison with existing coil 
suspension:

• In case of coil spring, deflection is proportionate
to the load, therefore, under high payload
situation, space constraint becomes critical,
leading to the use of stiffer springs resulting in
unsatisfactory ride behavior and reduced speed
potential.

• Air springs through their control mechanism,
offer a load proportionate stiffness, constant
floor height and prospects of better ride behavior
with higher speed potential.



Height vs Pay load variation in 
Coiled Spring



Constant height with variable 
Pay Load in Air Spring



Vertical & Lateral Spring action

Lateral Spring Action

Vertical Spring Action



Self Damping Characteristics



Schematic diagram of Air 
Suspension



Pipe Line Diagram



Diagram of ICF Bogie fitted with   
Air Suspension

Bolster Air spring Leveling valve

Installation 
lever



ICF coach with air suspension.

Rubber Bellow
Lavelling
Valve Installation 

Lever



FIAT BOGIE with AIR SPRING

Air Spring



Air Suspension



Working Principle

• Rubber bellows containing pressurized air and
emergency rubber spring provide various suspension
characteristics including damping.

• With changing loads, air spring reacts initially by
changing the distance between air-spring support &
vehicle body.

• The height monitoring valve (leveling valve) in turn
actuates , either getting the compressed air pressure to
the air spring or releasing air pressure to atmosphere.

• The process continues until the original height is
restored.



Pneumatic Suspension during no 
variation of Pay Load



Air Flow during variation of Pay Load 

From MR

To Atmosphere



Duplex Check valves

• Pressure differential on DC valve is set at
1.5Kg/cm2

• Consists two check valves side by side, so
that air can flow in either direction when the
air pressure differential exceeds the pre-set
value when burst occurs to ensure no severe
tilt or twist occurs during movement of the
coach .



Duplex Check valves

• In case of burst, air starts leaking to the atmosphere.
Due to high pressure differential, air starts moving
from the intact air spring to the burst air spring via DC
valve. Thus complete coach end will gradually come
down and rest on the emergency rubber springs.

• After isolating the bogie ,Speed restriction 60KMPH to
be imposed to cover rest journey.





FIBA PipeLine diagram



FIBA Isolation









Thank You


