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Summary. -

bile machinery. They are prone to mechanical damage and 

wear due to atmospheric conditions. The paper presents se-

lected issues related to the exploitation and repair of hydraulic 

cylinders. On the basis of practical experience, it offers an 

algorithm of actions to be undertaken in case of damage of 

a hydraulic cylinder.
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INTRODUCTION

-

vices depends on many factors, such as their technolog-

ical advancement, conditions and type of operation, age, 

-

ders, whose function is to transform the energy of pres-

performs a back-and-forth linear movement of a limited 

-

such as excavators, loaders, backhoe loaders, dump cars, 

extension arms, cranes, tractors, refuse collection trucks, 

in harsh and changeable working conditions. 

The aim of this paper is to offer some practical remarks 

concerning the exploitation of hydraulic cylinders with pis-

tons and to present an algorithm of actions related to the 

repair of hydraulic cylinders used in mobile machinery. 

the exploitation of hydraulic cylinders is the loss of tight-

worn or damaged seals do not protect the interior of the 

cylinder from being contaminated by dirt, which increases 

the risk of a breakdown. It is thus of crucial importance 

to use appropriate wiper seals, with a wiper ring being in 

direct contact with the piston rod in order to collect all 

dirt accumulating on it as well as to collect dirt from the 

In order to ensure that the cylinder is leakage-tight inside, 

it is necessary to apply appropriate piston and piston rod 

seals, depending on the cylinder type (unidirectional or 

-

ditions. The part which is especially prone to breakdowns 

is the piston rod, which is directly exposed to atmospheric 

factors, such as water, snow, changing temperature and to 

When a long break in the cylinder operation is planned, the 

piston rod should be protected from the above mentioned 

hydraulic cylinders are not suitable for transferring lateral 

strength parameters calculated with a certain safety margin. 

In some cases, however, it is advisable to check the piston 

rod against buckling, especially in the case of hydraulic 

cylinders with long strokes. The critical load level above 

which the piston rod undergoes buckling is obtained from 
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imal force F that can be transferred by the piston rod is: 

                                                                 

Typical breakdowns of hydraulic cylinders are presented in Fig. 2Typical breakdowns of hydraulic cylinders are presented 

in Fig. 2. 

Damaged parts of hydraulic cylinders are those that have 

cracks, cavities, deformations, seizures, and may be corrod-

ed to various extent. Fig. 2. Possible types of breakdowns of hydraulic cylinders



 

-

inders. They include wiper seals, piston seals, piston rod 

The main purpose of using seals is to ensure leak tight-

ness inside the cylinder and to protect it from external dirt 

-

ness of seals affects the magnitude of friction loss between 

the piston and the cylinder barrel and between the piston 

rod and the gland. If the seals are inappropriately chosen or 

-

The most popular static seals are O-rings, with V-rings 

(chevron rings, including highly wear-resistant rubber-fabric 

wear rings and support rings. 

When selecting the right seals, one has to take into ac-

-

sides, the seal has to be suitable for the operating pressure 

Seals come in different cross-section and can be made of 

-

sides, seals can contain components made of other materials 

to enhance their performance and applicability conditions 

-

inders to keep the piston and piston rod precisely along the 

cylinder axis and to prevent contact between the metallic 

-

cylinders. The user of the cylinder, referred to as “customer”, 

notices a breakdown and commissions the repair to a spe-

cialised service. The servicing company accepts the com-

mission and undertakes repair as agreed with the customer. 

 

When the hydraulic cylinder is disassembled, its parts 

and seals have to be diagnosed. It is recommended that all 

measurements and tests should be performed twice, by two 

different service workers. On the basis of the test results, the 

technical condition of the hydraulic cylinder can be assessed 

on the basis of the following criteria:

Fig. 3. 



 

depends on economic and technological considerations.

damage, with such symptoms as seizing, deep corrosion, 

deep cracks, deformations, cavities, etc. are considered 

untypical designs, in which case the repair cost will be 

lower than the cost of producing a replacement cylinder. 

For instance, in the case of cast hydraulic cylinders with 

extensive damages, a solution preferred to producing 

a new cylinder on economic and technological grounds 

with low degree of damage (scratches, small traces of 

new ones. 

on the basis of technical and economic considerations. 

-

lic cylinder is diagnosed, they should be informed about 

the technical condition and recommendations concerning 

the repair. With the customer’s acceptance, the servicing 

company can undertake work. 

hydraulic cylinder is rinsed with a cleaning agent at a spe-

cial stand, with a container to collect the used agent. The 

cleaning agent is petroleum ether, which is sprayed with an 

airbrush. Then, the hydraulic cylinder is wiped with a soft, 

white cotton cloth. It is essential that the cloth must not leave 

moved to the place allocated for the repair. Then, depending 

on the diagnosis, the piston and/or piston rod can undergo 

grinding, chromium plating, and polishing. Similarly, the 

cylinder surface can be subject to chromium plating and 

honing. The next stage is making grooves for wear bands 

seals and wear bands have to be selected. 

are chosen, the hydraulic cylinder is to be reassembled from 

its parts. It is essential that no dirt or other contaminants get 

into the cylinder. The piston, piston rod, and cylinder have 

surfaces. Still, special care has to be taken not to damage the 

-

Fig. 4. 



 

rod-piston screw joint. Depending on the construction, 

co-axial joints. The piton has to be screwed on the piston 

rod and the joint is to be protected with a lock-nut. Then, 

the assembly, a pressure test should be performed with great 

care. Optionally, the external surface can be coated with 

paint to improve its appearance. 

Fig. 5. Pliers for mounting seals 

If the hydraulic cylinder passes the pressure test, the 

-

inder can be prepared for transport. It is necessary to provide 

a packaging that protects it from damage during transport. 

Together with a repaired hydraulic cylinder, the customer 

should also be provided with instructions for storing the 

hydraulic cylinder. 

When the customer does not intend to use the repaired 

hydraulic cylinder within a short period of time, it is advis-

oil and by covering the piston rod with a thick grease.

CONCLUSIONS

The algorithms of actions to be undertaken in case of 

hydraulic cylinder breakdowns and repairs is universal and 

can be applied for any hydraulic cylinder, including those 

If the operating temperature of the hydraulic cylinder is 

on other parts, especially rubber seals, has to be taken into 

account.

The parts that are worn or damaged should be repaired, 

if possible. If not, such parts must be replaced by new ones.

Whenever a hydraulic cylinder undergoes repair, all seals 

must be replaced by new ones. 

Rubber seals mounted in a hydraulic cylinder can work 

for years, whereas seals stored in inventories have to be 

used within a limited period of time, typically up to two 

years. otherwise rubber hardens and loses its sealing prop-

erties. 

With appropriate machines and practical experience at 

one’s disposal, it is possible to repair hydraulic cylinders 

without hiring a professional help. This is feasible, however, 

when the repair involves a minor issue, such as replacing 

seals. In the case of major overhauls and repairs, it is much 

more advisable to hire a specialised company. 
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-
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