
Common piston challenges 
– and how to solve them

Challenge: abrasive wear

Symptoms:
Scratches or ridges are irregularly distributed around the piston’s circum-
ference. In most cases the full stroke length is scratched. The seal lifetime is 
also shortened.

Cause:
Some fruits and vegetables have a natural content of abrasive particles and 
fibers that can be trapped between piston and seal with a consequent wear 
on both parts. These are essential to the flavour and mouth feel of the pro-
duct and can’t be screened away. Other examples of hard particles can be 
found in chocolate powder or consist of undissolved sugar or calcium salts. If 
the particles are small but hard, the piston diameter is polished down by the 
friction between the seal and piston. 
Action:
Install a filter, make sure the ingredients are dissolved properly or, if possible, 
change to a harder piston material. If the particles are essential for product 
quality and should therefore remain in the product, installing pistons made of 
a hard material and regularly exchanging the seals will prevent damage and 
unexpected breakdowns.

Challenge: undissolved air

Symptoms:
Symptoms that indicate an air problem are scratches around the piston and 
a destroyed inner back edge of the product seal. The full stroke length of 
the piston is scratched and the scratches are distributed around the entire 
circumference.

Cause:
When undissolved air bubbles in the product are pressurized, they shrink. 
But when they are released on the low pressure side, they will quickly expand 
and the temperature will increase to as much as 800°C. The expansion of the 
undissolved air, together with the increased temperature, cause a jet-cutting 
effect that scratches the piston and destroys the inner back edge of the 
product seal.
Too much undissolved air is typically seen in mixed products like chocolate 
milk, recombined milk and soy-based products.

Action:
Check the mixing procedure and make sure that the de-aerator is working 
properly.

The pistons in your homogenizer perform a demanding task in 
a demanding environment, and several factors affect how long 
they will last. Here we look at five common challenges with 
pistons and piston seals, and what you can do to solve them.



Challenge: Poor seal support resulting in extrusion 
of the seal

Symptoms:
The inner back edge of the seal is destroyed while the seal lip remains in 
good condition.

Cause:
If the piston diameter is polished down or the inner diameter of the compres-
sion ring has increased, the seal will lose its support. When the support is lost, 
the seal will start to extrude backwards into the cooling condensate.

Action:
Check the diameter of both piston and compression ring during every seal 
change to avoid extrusion damage. 
Replace the compression ring if the compression ring’s inner diameter is 
increased, so that the difference between ring and piston diameter is bigger 
than 0,5 mm. 
If instead the piston has been polished down by wear, it must be replaced in 
order to get proper support from the seal. 

Challenge: Decreased piston diameter

Symptoms:
The piston diameter is decreased, but the surface remains smooth and shiny, 
resulting in leakage of the product seal.

Cause:
The piston diameter is polished down by the friction between the seal and 
piston, and by small but hard particles in the product.

Action:
Replace the pistons and check the inner diameter of the compression ring. 
Consider changing to harder pistons.

Challenge: Increased piston diameter

Symptoms: 
Scratched pistons.

Cause: 
A piston with too big a diameter will scratch against the compression ring, 
damaging both the compression ring and in some cases also the piston. 
The piston diameter will become increased if recoating has been perfor-
med. Therefore Tetra Pak doesn’t recoat pistons. When a piston is worn out it 
should be replaced with a new piston supplied by Tetra Pak.

Action: 
Replace the pistons with Tetra Pak originals.


