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AIR SUSPENSION 

 INTRODUCTION 



 

The loading on DEMU coaches has increased from designed 

value (in a trailer coach) of 18 t to 34 t, popularly known as 

super dense crush load. With the existing coil spring type 

bogie suspension of ICF coaches, the bogies clearance 

basically meant for absorbing dynamic movement of the 

coach just vanish, resulting into severe hitting between 

various bogie components. This leads to premature failure of 

bogie components and poor riding behavior of the coach. 

Pneumatic suspension (Air spring) at secondary stage has 

been taken up with optimized 

values of stiffness and damping characteristics to over come 

this problem. 

 

    Advantages of air suspension 

 Capable to sustain Super Dense Crush Loads of sub-urban 

traffic 

  Constant floor height of coach. 

 Excellent ride comfort 

 Safe running 

 Virtually Constant natural frequency from tare to full loads. 

 Low design height 

 Integral input signal for load dependent braking and 

acceleration. 

 Isolation of structure borne noise. 

 Improved reliability, reduced maintenance 

 High durability 

 Possibility of voluntarily spring characteristics. 

 

 WORKING PRINCIPLE 

In this system the properties o ai are use for cuShioning 

effect (springiness). Enclosed pressurized air in a predefine 

—chamber air spring, provides various suspension 

characteristics including 
I
damping Air spring—i height 

controlled load leveling suspension device. With changing 



 

loads air spring reacts»nitially by changing the distance 

between air spring supports and vehicle body. The leveling 

valve 'is, in turn, actuated, either getting thecompressed air 

pressure to the air spring or releasing air pressure from it to 

the atmosphere. This process continues until original height 

is-restored. 

 

      AIR SUSPENSION CONTROL LOOP 

 

 

                 SUPPLY RESERVOIR 

 

 

 

 

 

Q—AQ UNLOADING 

                    Fig. 1 Working principle of Air spring 

 

 ACHIVING OF ITS CHARACTERISTICS 

Q+AQ 

SERVOIR 



 

 A soft flexible characteristic under vertical direction is 

achieved by compression of the air. 

 An excellent lateral spring characteristic is achieved by 

variation in effective area in lateral direction. 

 Good self damping is achieved by placing an optimized 

orifice between air spring and additional reservoir. 

  To avoid unnecessary air consumption due to all modes of 

vehicle oscillation or change in air pressure is achieved by 

designing delayed reaction of leveling valve. 

 

 SCHEMATIC LAYOUT 

A Schematic layout of pneumatic suspension control 

equipments is explained in Fig.2. 

 



 

 IC- ISOLATING COCK 

* NRV. NON RETURN VALVE 

* LV, LIMITING VALVE 

AS- AIR SPRING 

* FT. FILTERS 

Fig. 2 Schematic layout of air suspension equipments 

 

There are two types (makes) of air suspension used in DEMU bogies 

1. Contitech 

2. Firestone 

 

Construction details of air springs are shown in fig. 3 & 4 (Contitech 

air spring), and Fig. 8 (Fire stone air spring). 
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 DOT IOM RIMEMERGENC SPRING AIR SPRING 

 

 

 

 

 

 

Fig. 3 Constructional details of CONTITECH air 

spring 

Functional description of the structural elements: 

Attachment 

wire core: 

Steel wire- guarantees stable seating of the 

sealing bead on the rim and sealin of the airs 

rin late or iston. 

External 

protective coat: 

100% highly flexible neoprene for protection 

against the effects of the weather, faces and 

extensivel a ainst oil. 

Reinforcement: Polyamide fabric —guarantees operation, 

bursting pressure protection and service life. 

Belt: S ecific functional element 

Internal cover 

coat: 

100% highly flexible neoprene guarantees 

sealing of the internal space of the air s rin a 

ainst atmos here. 
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