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1.0 Introduction 
 

This manual is to be used as an aid in the maintenance and storage of 
Trelleborg airspring assemblies used on railway air suspension systems.  

 
Trelleborg Industrial (AVS) assumes that Maintenance/Inspection 
personnel have adequate skills and equipment necessary to undertake 
the tasks required. 

 
2.0 Reference documents 
 

BS ISO 2230 Rubber Storage 
Trelleborg drawing 45/1054-00 

 
3.0 General information 
 

The Trelleborg Airspring systems are designed for minimum maintenance 
throughout their service life. Materials and operating stress/strain levels 
have been selected to achieve the desired design life expectancy. The 
chemical bond achieved between the rubber and metal elements of the 
assembly are compatible with the proof strength of the polymer material.  
Metal parts are suitably treated to provide the required corrosion 
protection as specified by the vehicle builders.  

 
4.0 Function 
 

The main objective of the maintenance schedule is the inspection of the 
airspring assembly for signs of wear / degradation which could affect 
service life. In the event that signs are found in excess of acceptable limits 
given in this report an example of the part should be returned to 
Trelleborg IAVS for detailed assessment. 
 

5.0 Description 
 

The Airspring comprises a bellow, bearer spring and or an emergency 
spring together with relevant assembly metals. 

 
If air pressure failure occurs, the bearer/emergency spring allows the 
carriage to operate until a repair can be made to the air supply.  

 
 
6.0 Storage 
 

Please reference Section 2.0 for details on standards used for storage of 
rubber components. 
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6.1 Short Term Storage (Storage up to 6 months) 
 

6.1.1 The system shall be stored at a temperature between 0°C and +25°C. 
 
6.1.2 The system shall be stored in a dry place to stop water forming on any 

part of the system. Recommended relative humidity should be below 
65%. 

 
6.1.3 The rubber parts shall be stored away from solvents, fuels, lubricating 

agents, chemicals, acids, disinfectants and ozone generating 
equipment.  
 

6.1.4 The rubber parts shall be kept away from sharp objects that could cut, 
puncture, stab or otherwise damage the surface of the rubber item. 
 

6.2 Long Term Storage (Storage over 6 months), additional 
requirements: 
 

6.2.1 The rubber parts shall be stored at least 1 metre away from any heat 
source. 

 
6.2.2 The rubber parts shall be stored sheltered from high intensity light, for 

example direct sunlight. 
 

 
7.0 Handling 
 

The main consideration with any Airspring system is to make sure when 
lifting, the Airbag is protected and NEVER used as a support. Provision 
must be made in order that when fitting the system to the carriage that the 
bottom face is used as the main support. If the top is supported, there is 
great risk of the Airbag slipping away from its bead on the mounting plate 
resulting in a safety hazard.  
 

 
8.0 Inspection 
 
8.1 Intervals - General 
 

The system has been designed to function under normal railway              
operating conditions, with no servicing requirements other than the 
following schedule. 

 
8.1.1 Intermediate Inspection 
 

While on the vehicle the system shall be visually inspected to ensure 
no cracking or other damage has taken place. It is recommended that 
the interval between these inspections shall be no more than one 
month. 
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8.1.2 5 Year General Service Inspection 
 

It is recommended that after 5 years in service the system shall be 
removed from the vehicle and fully visually inspected to ensure no 
cracking, corrosion or physical damage has taken place. It is advisable 
to consult with Trelleborg as part of this inspection process. 

 
8.1.3 8 Year General Service 
 

After a maximum of 8 years in service the system shall be removed 
from the vehicle for general servicing of the system. This is a factory 
operation and the system shall be returned to Trelleborg for this 
purpose. 
 
Please note that any work carried out by the operator, unless specified 
in this manual, will invalidate any warranty and subsequently any claim 
for the system against Trelleborg.  

 
 
8.2 Cleaning 
 
8.2.1 The rubber parts may be cleaned with soap and warm water. The 

system shall be cleaned each time the vehicle bogie is serviced. 
Cleaned parts must be left to dry naturally, for example at room 
temperature with no external influences. 

 
8.2.2 If the rubber parts are very dirty they may be cleaned with a mild 

alkaline, such as a 1.5% sodium bicarbonate solution, after cleaning all 
remaining alkaline solution shall be removed from the rubber part using 
water. 
 

8.2.3 Solvents, such as Trichlorethylene, carbon tetrachloride and 
hydrocarbons, such as paraffin shall NOT be used. Sharp objects, such 
as wire brushes, scrapers and abrasive paper shall NOT be used in 
any capacity. 

 
 
8.3 Assessment 

 
8.3.1 Airbag 
 
8.3.2 Trelleborg airbags are maintenance free. The outer covering consists 

of a thin, age resistant, flexible chloroprene rubber cover, which is 
resistant to weather, sewage and many types of oils and railway 
cleaning fluids. 

 
8.3.3 Contact with other bogie elements, or gravel, sand or other foreign 

bodies being trapped between the airbag wall and the top plate shall be 
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avoided (see Figure 1 for further detail.) Thick coatings of dirt or mud 
on the airbag walls shall be washed off as in section 8.2 whenever the 
bogie is serviced. Any dirt on the surfaces of the metal parts that is also 
touching the airbag shall be removed with great care either by 
mechanical means or water. Metal surfaces suffering from corrosion, 
scratches or other roughness that may come into contact with the 
airbag must be smoothed down. 

 

 
Figure 1 Trapped foreign bodies 
 
 

8.3.4 An airbag with small localized areas of damage such as small cracks or 
chafing marks, providing the upper layer of cords have not been 
damaged, can be used without problem. However, the airbag shall be 
inspected more frequently to ensure it is not worsening into a condition 
that requires the airbag to be changed. Damage to any of the cord 
layers, such as fraying of the fibres, chafing or severing of the threads, 
shall necessitate immediate system replacement. Under no 
circumstances should the carriage be operated if the bag is noticeably 
damaged. 

 
8.3.5 Judgement Criteria – General  
 

During their working life, airbags are subject to varying high external 
mechanical and internal natural loads. In extreme circumstances these 
high loads could lead to adverse changes in characteristics or even 
premature failure due to damage in the reinforcement structure or 
damage in the sealing areas. In order to give the operator the ability to 
recognize and assess any possible damages and therefore take the 
correct level of countermeasures, the main causes and effects have 
been described below. These causes have been mentioned after long 
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experience and intensive collaboration with manufacturers and 
operators of rail vehicles using Trelleborg assemblies. Therefore it is 
recommended that if the operator is in any doubt of what action to take, 
a request of assessment from Trelleborg shall be made. 

 
8.3.6 Internal Natural Loads of an Airbag 
 

Airbags are highly stressed spring elements which are designed with 
regard to service life and burst pressure protection. Therefore with 
disturbance free operation, the service life of the airbag shall not be 
limited by wear and tear or reduction in strength. Short ozone or aging 
cracks or the exposure of the fabric structure, shall be accepted as 
described in Section 8.3.4. 

 
8.3.7 Visual Inspection 
 
8.3.7.1 Top and Bottom Sealing Surface Area 
 

This area is extremely important for the operation of the air spring and 
is fully tested by Trelleborg in the form of a 100% leak test. If the airbag 
is fitted properly and factory maintenance ensures this, then there is no 
possibility of damaging this area through undue mechanical or external 
stress. 
 
If cracks occur radially during operation in this area, the system shall 
be changed at the next general service. This type of surface damage 
has no effect on the airbag’s functionality, or any effect which may 
prejudice safety. Due to the airbag design there will be neither damage 
to the reinforcement nor any peeling of the belt or any reduction in the 
burst strength. 
 
Cracks of this kind may, after a time, grow radially; with respect to 
depth however, the increase is simply a minor delamination of the belt 
and is never in the direction of the reinforcement.  
This pattern may be triggered by different causes, for example extreme 
horizontal airbag wall deformation or damage caused by cutting due to 
external causes such as ballast hitting the airbag wall. Where there is 
any doubt the operator shall request an assessment from Trelleborg. 

 
8.3.7.2 Chafing or damage by Cutting 
 

Areas of chafing ‘A’ or damage by cuts ‘B’ from Figure 2 below. The 
surrounding structures, the bearer, or ballast being projected with a 
high velocity and hitting the airbag may cause this type of damage in 
the areas shown or in the area between the top plate and the airbag. 
Abrasion and short cracks on the cover layer may be tolerated. 
However, if the reinforcement materials are exposed, pierced or 
unravelled, then the system must be replaced at once.   

 



 

Maintenance Procedure  
LHB Airspring  

45/1054-00 

Document No. J414  
Issue 1 

Page 9 of 12 

 

 

 

 
 Figure 2. Airbag Damage. 
 
 
8.3.7.3 Peeling of the Outer Cover Layer 
 

During the airbags working life if any unevenness of the surface occurs 
in the form of a partial raising, this shall be attributed, in most cases, to 
incorrect storage together with long term contact with oil. In this case, 
the system must be replaced immediately. 

 
 
8.4 Bearer spring 
 
8.4.1 Bent Metal Parts 
 

The overhanging edges of the metal parts can occasionally become 
bent or burred through mishandling in service. This is not detrimental to 
the functioning of the system provided that the rubber is not trapped 
and that there are no sharp metal edges that can come into contact 
with the free rubber surface. Any burrs should be removed carefully 
using a file making sure the rubber surface is not damaged during this 
operation. 

 
8.4.2 Cracked Metal Parts 
 

During inspection, if any metal plates or welds are found to be cracked, 
the system must be replaced immediately. 
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8.4.3 Bond Defects 
 

Any lifting of the rubber from the metal is permissible provided the 
depth of the defect does not exceed 10mm from the edge of the rubber 
form and not exceed more than 30% of the circumference of the bearer 
spring on any one bond interface. The state of the metal surface 
beneath the bonding defect is of no consequence; it may be clean, 
rusty or coated with sticky rubber. Any bearer assembly that exhibits a 
bond defect outside this range shall be returned to Trelleborg for 
assessment. 

 
Note: Bond interfaces may not be possible to inspect while the system 
is in service due to bulging of the rubber beyond the bond face edge. 
For evaluation of the bonded face areas, the system should be 
removed from the vehicle. 

 
8.4.4 Rubber Surface Break-up 
 

A certain amount of gradual breakdown of the rubber surface is not 
unusual, but it should be local and not exceed a depth of 10mm from 
the original rubber profile. If a bearer spring exhibits a surface defect 
outside this range then the system shall be returned to Trelleborg for 
assessment. 
 
Note: The presence of rubber crumb, often accompanied by sticky, tar 
like deposits, is perfectly acceptable at the rubber and metal interface.  

 
8.4.5 Rubber Surface Splits 
 

Splits in the rubber surface are permissible provided their depth does 
not exceed 10mm or their length does not exceed more than 30% of 
the circumference of the bearer spring. 

 
Note: Because the rubber surface is in a state of tension, splits will 
appear worse than they actually are, therefore accurate depth 
measurement may be difficult. It is recommended that in instances of 
doubt, the operator should report to Trelleborg so that a detailed 
assessment can be made.  

 
8.4.6 Creases 
 

Creases formed by the folding of the rubber surface under load may be 
ignored. Such creases generally appear on the free rubber surface as 
strips of the surface become polished by wear or covered with tacky 
rubber. 

 
8.4.7 Oil and Grease Contamination 
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The bearer spring is resistant to most contaminants normally 
associated with the operating area in which they spend their working 
life. 
 
Localised contamination of the bearer spring from splashes of fuels or 
lubricants will seldom be a problem. Prolonged exposure to fuels or 
lubricants must be avoided. 
 
Softening of the surface by hydrocarbons can be accepted, however 
any significant swelling must be referred to Trelleborg for assessment. 
 

8.4.8 If continuous contact is likely, care should be taken to shield the 
exposed rubber to reduce contamination and ultimately prolong spring 
life. 
 
  

8.5 Paint finish 
 

With reference to Section 8.3.3, any damaged paintwork which is 
exhibited during inspection shall be cleaned, smoothed down and 
repainted. This ensures overall condition of metal parts that are open to 
damage from the elements is controlled successfully. 

 
 
9.0 Stiffness characteristics 
 
9.1 The extensive experience gained by Trelleborg in the application of 

rubber suspension springs enables estimates of changing performance 
characteristics to be made at the design stage with a high degree of 
confidence. Such estimates are used by the bogie/vehicle builders to 
confirm suitability of the suspension system. 

 
9.2 When the first vehicle of a new series reaches a major overhaul period, 

a full carriage of springs may be returned to Trelleborg for evaluation at 
a nominal cost. 

 
9.3 A report detailing the results of the evaluation together with an estimate 

of further changes in performance characteristics will be issued to the 
vehicle operator. This report may be used by the vehicle operator in 
conjunction with the vehicle builders performance parameters to confirm 
suitability of springs for continuing service and provide an indication of 
ultimate operating life for the springs. 

 
9.4 It is recommended that this process be repeated at future major 

overhaul periods as a means of ensuring controlled replacement of 
springs whilst maximising the sufficient and safe performance of the 
vehicle fleet. However, should springs be removed for any reason they 
must be replaced in the same axle/bogie/carriage locations. 
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10.0 Dismantling of Airspring Assembly 
 

The removal of parts from the system assembly should only be 
undertaken by Trelleborg. If the operator attempts any repairs this shall 
invalidate the guarantee. During the life of the system, no dismantling 
should be necessary. 

 
 
 
 
 
 
 


