


Hydraulic Oil Cleanliness and Filtration

• Oil sample every 3rd month

• Particle counting ISO 4406

• Never mix the hydraulic oil with lub oil

• Pressure drop over filter combined with 

particle counting is the only safe indicator 

when to change filter elements

• New Filters with bigger dirt capacity give 

longer service intervals and improved 

economy

• Cheap non-original filters are always costly in 

the end
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Oil Cleanliness - Filtration

Our recommended maximum level of particles is:

ISO 4406 code 16/12:1999

This means:

Number of particles per ml ≥6µm:   320 – max. 640

Number of particles per ml ≥14µm:   20 – max. 40

Normal FRAMO filters have a Beta Ratio = β 12 ≥ 1000

This means if 1000 particles of 12µm or bigger comes 

into the filter only one passes through. Beta factor is the 

filter’s ability to stop the particles. 

Particles in

Particles out

Micron Filter

β = 



The maximum water content is: 300 ppm

If viscosity drops below acceptable limit you must 

replenish with VG68 (or VG100 if necessary)

Make sure the viscosity is within limits:

 VG46: min. 38,0 cSt

 VG32: min. 28,8 cSt

Oil Cleanliness - Filtration



Understanding of ISO 4406:99

More than
Up to and 

including
Code/  Rating

80 000 160 000 24

40 000 80 000 23

20 000 40 000 22

10 000 20 000 21

5 000 10 000 20

2 500 5 000 19

1 300 2 500 18

4 1855 640 1 300 17

6 322 320 640 16

10 95 160 320 15

14 32 80 160 14

20 19 40 80 13

50 6 20 40 12

75 2 10 20 11

100 0 5 10 10

2,5 5,0 9

1,3 2,5 8

0,64 1,3 7

0,32 0,64 6

0,16 0,32 5

Size (Microns)

Count of part. 

larger than size. 

Per ml

Number of par ticles per  l i tre

Example Par ticle Count

322 particles 

> 6µm  / ml 

32 particles 

> 14µm / ml

= ISO 16/12

Number of particles per ml. 



Hydraulic Oil Specifications

Trade names and general 

specification for hydraulic oils for 

use in  Framo hydraulic systems

(ISO VG 46)



Cold Starting



Filter Change – Oil Monitoring 

• Closed system A4V – Old version

• Closed system A4V – Latest version

• Open system A4V 

• A2V system

• Service Bulletin # 12

• Oil Monitoring and Inspection Program, Service Bulletin # 35

• Air venting in hydraulic system













OUR FINDINGS – HIGHLIGHTS

The intention with our comments is to 
highlight items of concern before these 
become critical. 

Our target is to maintain a reliable condition, 
safe operation and extended lifetime of Your 
Framo Cargo Pumping System.

We will use our knowledge in order to 
recommend correct and safe operation, but 
also action / replacement whenever needed.
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Oil Sampling and Forwarding Procedure
To get a quick and correct answer for your oil sample, it is important that the oil sample is taken shortly before it can be shipped.

Operate the system for at least 30 minutes prior to taking the sample, preferably during discharge operation.

Remove plug.

Open the sample valve and 

flush out a few litres.

Open the sample container.

Don’t touch the sample valve.
Fill up 1/3 of container Rinse container Discard fluid

Fill up the sampling container.

NB! Keep the cap in your hand 

to avoid soil/dirt.

Cap the sampling container 

immediately.

Close the sample valve.

NB! Assemble the plug.

6 7 8

Fill in the sample label and 

place it on the sampling 

container. 

Send the oil sample in the

carton container to nearest

Framo office. 

To have a quick shipment, 

use DHL or similar.



Important information when collecting oil samples from a Framo hydraulic system, and forward this to a Framo 
station.
In order for us to maintain the correct history of your good vessel, we would like to highlight some important details that need to be 
added to the bottle label.

Fill in the IMO no. – Framo o.no. can also be used in all 

correspondence with Framo

Please add the correct oil type.

Fill in the sampling date – DD.MM.YYYY

Inform on the sampling point – Framo sampling valve is 

recommended.

Type of test is normally scheduled on your vessels

worksheet, given by Framo. We will have 3 x L1 and 1 x L2 

annually.

Activity: If your vessel is enrolled in our program, use OMP. 

If not, use Sep. P.O. (Commissioning is for Framo personnel

only)

A very important item: Please add the last date for main

filter replacement. We trust that this information is available

on board.

When above label is completed as requested, we ensure that we are able to serve you in the best possible way.



HYDRAULIC OIL TESTING

Limit/ref. Cause and effect Action required if level is exceeded

Particles Code 16/12 (max. 

level)

High particle level will cause excessive wear of 

hydraulic components and malfunction of hydraulic 

system.

Replace filter cartridges.

Contact Framo Services for assistance.

Viscosity Lower limits:

VG 46:

38 cSt at 40°C

6 cSt at 100°C

VG 32:

28 cSt at 40°C

5 cSt at 100°C

Reduced viscosity indicates:

- High shear load / insufficient shear 

stability.

- Mixing with another liquid.

Increased viscosity indicates:

- Excessive oxidation.

- Mixing with another liquid.

Replenish with same oil type VG 100 oil 

(ISO VG 68 alternatively)

Oil sample to be sent to oil supplier to check for 

other liquids.

Action to be taken in cooperation with Framo 

Services and oil supplier.

Water 300 ppm High water content will:

- Increase wear 

- Increase corrosion

- Damage the additive package/clog

filters for some types of hydraulic oils.

- Check for leaking oil cooler and water 

content in storage tank.

- Use oil purifier to reduce water content.

Contact Framo Services for help.







Air free hydraulic system gives:

 Increased life time of components

 Reduced damage of components

 Reduced maintenance

 Reduced pressure peaks / «hunting» in the system

 Air venting must be a part of your Periodical Maintenance Program

And is important after every service

Necessary time for air venting after service/repair must be included

in total scope of work, even if time schedule is limited.



Service Bulletin #12



Service Bulletin #12



Service 

Bulletin #12



Service 

Bulletin #12



Tilted Mounting of Filter Box

O-ring

Filter element

O-ringVenting-valveVenting-plug

Endcover

Main return line valve 1

Drain valve

Main return line valve 2

1. Stop all power packs. Keep one feed pump 

running.

2. Close main return line valves 1 and 2.

3. Open drain valve and venting plug. The oil in 

the filter chamber drains to tank.

4. Dismantle end cover and remove the filter 

elements. Note: Filter element is not 

cleanable. 

5. Install the new filter elements and end cover. 

(Ensure that O-rings are in place and not 

damaged).

6. Close the drain valve. Open main return line 

valves. Close vent plug and open venting 

valve.

7. When filter house and return pipes are 

completely filled with oil, close the vent valve.



Replacement of Framo Filter Element

1. Stop all power packs. Keep one feed pump running.

2. Close main return line valve 1 (and 2 if installed.)

3. Open drain valve and venting plug. The oil in the filter chamber 

drains to tank.

4. Dismantle end cover and remove the filter elements. Note: Filter 

element is not cleanable. 

5. Install the new filter elements and end cover.(Ensure that o-rings are 

in place and not damaged).

6. Close the drain valve. Open main return line valve(s).

7. When filter house and return pipes are completely filled with oil, 

close the vent plug.

Main return line 

valve 1.

Main return line valve 2.

(not installed on all systems)

Vent plugg



Replacement of Framo Filter Element

1. Purge cargo pumps cofferdams

2. Stop all power packs and the jockey pump

3. Close main return line valve

4. Open the drain plug and drain the oil in the 

filter chamber. Have the new element with O-

rings ready for replacement. Filter can be 

installed in both directions

5. Dismantle end cover/bypass unit  and 

remove the filter element

There will be leakage of approx. 0,3 l/min coming 

into the filter box. This oil is flowing through the 

bearing flushing lines for the hydraulic pumps and 

into the filter box. The leakage can be stopped by 

closing the bearing flushing service valves. (One 

¼” ball valve for each hydraulic pump located 

behind the pumps.)

It is not recommended to close these valves for 

normal filter replacement but prepare the job for 

quick filter change.

6. Install the new filter elements and end cover/ bypass unit. Put the 

arm into the element during installation to fit the element into 

position. Note: Contaminated filter element is not cleanable.

7. Note: Check that bearing flushing valves are open

8. Start jockey pump

9. Run the jockey pump a few minutes (the filter house is self venting) 

before starting the power packs

10.  Open the main return line valve and power unit can be started



Replacement of Framo Filter Element



Drain
End cover

Pressure 

after filter



Bearing flushing valves



Main return line valve 2

Main return line valve 1

Vent plug

Drain valve







Viscosity Test at 40°C

A measure of the resistance of a fluid to 

flow. It describes the internal friction of a 

moving fluid, commonly referred to as the 

thickness of oil. 

Viscosity test at 40°C to be performed 

according to ASTM D 445 or ASTM D 

7042.

Minimum acceptance level for viscosity 

are:

VG46 oil: Min 38 cSt

VG32 oil: Min 28,8 cSt



How Big is a Micron?
Human hair comparisons




