OPERATION MANUAL
FOR
PORTABLE PATCH TEST KIT & CARRY CASE

PPTK-CC

Introduction
The condition of a fluid in a lubrication system is of importance to the effective operation and preventative
maintenance of any machine.
Portable Patch Test Kit with Carry Case. Part No. PPTK-CC
Ref.

Part Number

Description

Qty

A

AP606

Carry Case

1

B

IMCC-1

Instruction Manual & Comparison Charts

1

C

PETG100-38

Sample Bottles 100 ml. 38mm thread

12

D

VSPG38

Vacuum Pump

2

E

MAG38P

Magclamp pump stand

1

F

TTSC50

Plastic Test Tube 50ml with cap

2

G

F1500

Funnel & Patch Holder (3 Piece set )

2

H

SPK500

Spill Kit Granules

1

I

PPWNGB500

Waste Bottle 500ml Graduated

1

J

WB250ML

Wash Bottle 250 ml

1

K

ST6/5

15 Metre coil of Sampling Tubing

1

L

PPEL-4

PPE gloves Large

4

M

LX50-4

LX50 Lint Free Wiping Cloth

4

M1

TMBPW-25

Dirteeze Trademate Moist Wipes (Pack 25)

1

N

AAWG02500

0.8µ Micron Membrane Patch (box 25)

2

N1

SMWP02500

5µ Micron Membrane Patch for Grease (box 10)

1

O

TCP15

Tube Cutter

1

P

ECP50

Chemical Spill mat

1

Q

M60MIC100

Pocket Microscope 60-100 mag.

1

R

RPC1

Reference Patch card

1

S

PHC40-75

Patch Holder Cards

25

T

PMC1780

Tweezers

1

U

6469453

Laminating Pouches (100)

1

V

MP1-MP2

Marker Pens

2

W

SBWBCB

Plastic Card Holder (Not Shown)

3

X

MMPHONE

Mini Microscope for Smart Phone Camera

1

Y

MSCALE

Small Portable Weigh Scale

1

Z

WTS-5

Wooden Spatulas (Pack of 10)

1

The FA-ST Portable Patch Test Kit PPTK-CC is a vital tool for identifying and monitoring the types and levels of
contamination in fluid power systems as an alternative to off-site laboratory oil analysis. The complete kit
enables instant visual analysis, through a pocket microscope and smart phone camera microscope , of major
types of system wear including bright and black metals, fibres, silica, plastics, elastomers and more.
A sample of the test fluid is passed through a filter membrane patch via the vacuum pump, dried, and mounted
in a membrane holder ready for visual assessment. Comparator charts are supplied with the kit to help establish
and identify approximate ISO / NAS cleanliness levels of fluid samples.
Petroleum Ether or other alternative solvents are NOT included and should be procured independently.
Ensure correct PPE equipment is used for handling oil samples and any chemicals used in these tests.
Take a representative sample – preferably from the oil or tank reservoir mid-point. This is because flow lines can
create ‘dynamic carry over’ and contaminants remain in the oil flow rather than travel into the sample bottle. If
taking a sample from a drain port or “minimess” type sample point, then allow about a half litre of oil to flow out
of the sample valve or tube before taking the actual sample. Rinse the sample bottle with the oil several times
(empty and then re-fill to ensure any existing dust etc. from the bottle is removed). You need minimum 25ml of
oil for the oil analysis. Analyse the oil as soon after taking the sample as possible.
SAMPLING METHOD for Oils, Diesel Fuel & Glycols/Water Based Fluids
1. If required dilute the oil with an equal amount of Petroleum Ether (using wash bottle J) in the test tubes (F).
So, 25ml of oil and 20-25ml of petroleum ether. This should be grade 60-80°C. (Not included in kit so needs to
be procured separately). Not all fluids need to be diluted as it depends on the viscosity.
2. If testing glycol or oil/ water emulsions, then petroleum ether should NOT be used for dilution.
3. Distilled Water can replace the petroleum ether if further dilution is needed to allow the solution through the
membrane patch.
4. Tighten the lid or fit a stopper on the test tube (F) before mixing the oil and petroleum ether thoroughly.
5. Insert 25mm diameter x 0.8μm membrane patch (N) into sample equipment patch holder (G) ensuring the
round support ring is fully in place. Grid lines on patch should be on top. Assemble the funnel tightly onto the
patch holder (G).
6. Fit the assembly into the vacuum pump top (D) and tighten the black screw top sealing the patch holder onto
the vacuum pump inlet. Confirm that the waste bottle (C) and funnel assembly (G) are sealed to the vacuum
pump (D).
7. Pour the oil/ether / (water) mix into sample equipment (G).
8. Using the vacuum hand pump (D), suck the oil / petroleum ether mixture through the membrane patch (N) by
pulling on the vacuum pump handle (D). Continue until it all has passed through the membrane into the
waste bottle and monitor how much of the oil/pet ether mix has passed through and record it. Take care not
to over pump and damage the membrane patch.

9. If the membrane patch (N) becomes blocked with contaminants then record how much oil / ether mix had
passed
through before blockage. (By %)
10. With suction pump (D) still creating a vacuum, rinse the membrane (N) with a small amount of neat
petroleum ether to remove any oil residue.
11. Separate the funnel from the patch support (G) and rinse the outer edge of membrane with a small amount
of petroleum ether to remove oil residue.
12. Using the tweezers (T) if needed, remove and then allow the membrane patch (N) to dry.
13. Place the membrane patch on a patch card (S). Write details such as date, oil type, volume, machine
description, quantity of oil passed through membrane (i.e. 100% etc.) on the front or back of the card (S) and
cover with a laminating plastic pouch (U).
14. Using a heated Laminator, if available, seal the patch and card support.
CONTENTS EXAMINATION.
Estimate the overall contaminants in mg. dirt / 100ml oil by viewing the discoloration with the naked eye and
comparing with the charts. Remember, you are looking at the overall density of the contaminants, not just the
actual colour. (See separate sheets.)
Give an estimated ISO or NAS code by viewing under a 50/100 x pocket microscope (Q) and compare with the
supplied charts (B). For reference the grid lines on the patches are 100µ micron wide.
You can also identify many different contaminants using the reference charts provided (B).
Note –
Even if you use a 25mm patch and so only 25ml of oil, you still express the overall contamination level as mg.
contamination / 100 ml. oil. This is because the area of the 25mm membrane actually exposed to the oil sample
is roughly 25% of the area exposed for a 47mm membrane, which uses 100ml of oil as per the standard
laboratory test.
CAUTION
Petroleum ether is flammable.
Always store in a cool place.
Ensure adequate ventilation.
Upon completion of sampling tests, make tight petroleum ether bottle cap.
Do not touch fluid or fluid containing bottle with solvent bottle nozzle.
FULL TRAINING ON HOW TO USE THE PORTABLE PATCH TEST KIT IS AVAILABLE UPON REQUEST
GREASE ANALYSIS
Please read the following enclosed instructions on how to take a grease sample and carry out the patch test
analysis.

Gravimetric patch test examples using 0.8µ x 25mm diameter membrane patches.
This involves drawing a quantity of oil through a 0.8µm membrane. This detects more contaminants than the ISO 4406 or
NAS 1638 methods, including oil oxidation products which are responsible for varnish formation.
This reference chart provides a simple comparison test for field checks of the condition of hydraulic fluids.

Conventional Hydraulics Patch Test Examples

>10mg /100ml of oil contamination
An example of high contamination level that is critical to hydraulic equipment.
Warning Level- Extreme

>4mg /100ml of oil contamination
An example of high contamination level that requires immediate cleaning or filtering.
Warning Level- Bad

>2mg /100ml of oil contamination
An example of contamination level that could benefit from cleaning or filtering.
Warning Level- Marginal

<1mg /100ml of oil contamination
An example of oil contamination level to which the oil has to be cleaned or filtered.
Warning Level- Good
Servo Valve Controls

>2mg /100ml of oil contamination
An example of high contamination level that requires immediate cleaning or filtering.
Warning Level- Bad

0.5mg /100ml of oil contamination
An example of oil contamination level to which the oil has to be cleaned or filtered.
Warning Level- Good
For reference, the grid lines in the membrane patches are approx. 100µ wide

Recommended Oil Cleanliness Level

NAS
Grade

ISO Code
15/13/10
16/14/11
17/15/12
18/16/13
19/17/14
20/18/15
21/19/16
22/20/17

Application

Oil Cleanliness
required in accordance
with ISO 4406

Systems with high dirt sensitivity
and high availability requirements
such as servo valve technology

< 18/13/10

Systems with proportional valves
and pressure >160 bar
Vane pumps, piston pumps,
piston engines
Modern industrial hydraulic
systems, directional valves,
pressure valves
Industrial hydraulic systems with
large tolerances and low dirt
sensitivity

< 19/14/11

4
5
6
7
8
9
10

< 18/16/13

11

l

FA-ST Filtration Analysis Services Technology Ltd,

< 20/16/13

< 21/17/14

12
23/21/18
Contamination levels
mg / 100 ml oil
<1.5 mg / 100 ml oil
>2- <4 mg /100 ml oil
>4-<6 mg / 100 ml oil
>6 mg / 100 ml oil

E-Mail: info@fa-st.co.uk www.fa-st.co.uk Co Reg. Number: 05525184 Vat Reg. Number: GB843 0628 38

Condition
Good
Good
Good
Acceptable
Marginal
Bad
Bad
Extreme
Extreme
Condition
Good
Warning
Bad
Extreme

Reference Comparison Charts ISO / NAS Grades & Particle Identification guides. 100 x magnification.
These guides are used to estimate the ISO / NAS contamination grades of the oil samples.

ISO 23/21/18 NAS 12

ISO 22/20/17 NAS 11

ISO 21/19/16 NAS 10

ISO 20/18/15 NAS 9

ISO 19/17/14 NAS 8

ISO 18/16/13 NAS 7

ISO 17/15/12 NAS 6

ISO 16/14/11 NAS 5

Coloured particles

Rust &white particles

Gel residue

Silicates

Fibres

Oil ageing Products

Metal Swarf

Bronze, brass & copper

GREASE ANALYSIS
USING THE CARRY CASE PORTABLE PATCH
TESTING KIT
FA-ST PART NO: PPTK-CC

HEALTH AND
SAFETY
The analysis demonstration is
based upon the technician wearing
the recommended PPE safety
equipment e.g.safety glasses,
protective gloves and overalls
which should cover the body and
skin area.
Wear suitable protective footwear
for this operation.
Ensure wipes are to hand incase of
spillage. (Included in the kit).

INTRODUCTION
This instruction slideshow has been created to instruct personnel on how to
sample grease using the portable patch test kit. This kit has been
designed and built ‘in house’ and is a stock item and can be purchased
from FA-ST Ltd.
Using the minimal of effort a good sample of grease can be obtained for
analysis out in the ‘field’.
Using the 60x camera attachment or a digital microscope a photograph
of the patch can easily be obtained for further scrutiny and comparison
against known contamination level using the charts provided in the kit.

This Photo by Unknown Author is licensed under CC BY-SA

SAMPLING
Obtaining a sample of grease, is a relatively simple task. This
can be achieved by using a hard material spatula or similar
item. Always ensure the spatula is free from contaminants itself
or moisture. The easiest way to do this is wipe the sampling item
with one of our LAX60 lint free wipes. This ensures no fibres are
on the sampling tool.
When the grease has been sampled, protect the grease from
foreign bodies spoiling the sample. Place in to a suitable
container e.g. sampling bottle or resealable poly bag. This is
very critical otherwise false results will be obtained.

SCALES
In the PPTK-CC are a set of scales for use
in the field, these are lightweight, simple
to use and are battery operated. The
ones supplied, may differ slightly than
the photo to the left.
As with all instrumentation, please ensure
these are clean, especially on the scale
surface. Place the scales on a flat and as
even surface as possible to obtain
accurate readings.
From time to time give the scales a wipe
with an LAX60 wipe and if required, use
a small amount of detergent to remove
oil & grease stains.

OBTAINING CORRECT WEIGHTS

Obtaining the correct weight of the grease is a critical part
of the procedure. Too much grease and it will simply ‘blind’
the 5µ patch and only a partial result will be obtained. Too
little and the grease may report back as good, when in fact
the grease is fouled.
As you can see, the sample shown to the left is showing
0.101g of grease, any sample plus or minus 10% of 0.1g is
satisfactory for this analysis.

The transfer of the grease to a sampling bottle is simply carried out
by wiping the spatula holding the sample on the inside of the bottle
surface. This will take several wipes of the spatula against the
bottle surface to ensure the transfer of as much of the grease as
possible.

TRANSFER
OF SAMPLE

PREPARING
SAMPLE FOR
ANALYSIS
This section deals with ensuring the grease is
fully absorbed into the carrier. The carrier in
this instance is Petroleum Ether.
Measure out 10ml of the fluid and place in
the sample bottle with the grease. Shake
vigorously until all the grease has been
absorbed. From the far left picture, you can
see that the grease is not yet fully
absorbed. The picture on the right shows no
visible grease. Do not proceed past this
stage until all the grease is absorbed into
the fluid.

PLACING FLUID THROUGH 5 MICRON PATCH

Prepare the vacuum sample pump as shown with a 100ml PETG bottle fitted, as
shown left hand side photo. In the middle photo, place the patch support ‘frit’
central in the base holder. Place the 5 micron patch carefully on to this, place the
patch central. Then carefully place the fluid ‘vase’ into this base holder. It is crucial
that this ‘conical vase’ is a snug fit into the base holder. The bottom of the vase if
correctly fitted will clamp down on the 5 micron patch and it will centralise the
‘frit’. This ensures that the fluid you are sampling goes through the patch and not
down the sides.

PLACING FLUID THROUGH 5 MICRON PATCH
Give the 60ml PETG sample bottle containing your grease sample a good final
shake for at least 30 secs. This is to ensure no grease has ‘sprung’ back out of the
PET Ether diluting fluid. Then place all the fluid into the conical vase. Some fluid
may fall through with no vacuum. This is normal, however it will quickly stop. Then
pull a couple of times on the vacuum pump lever. This will then place a vacuum in
the 100ml bottle, pulling the fluid through the patch and into it.
To ensure all the grease solution is captured, place 5ml of PET Ether into the 60ml
PETG bottle, replace the lid and shake, this will capture any residue in the bottle.
Then proceed to empty the bottle into the conical vase. If you are not satisfied that
all the grease has been removed from the bottle, repeat.
Carefully remove the conical vase. Taking care not to rip or disturb the patch. Then
carefully remove the patch from the base holder.

ANALYSING THE
PATCH
Very carefully remove the patch
from the base holder, it is not
uncommon for the ‘frit’ to stick to
the patch. With care these can
carefully be parted. as you can
see, an outer ring of the patch has
been partially removed whilst
separating. this is normal, this is
simply a result of the vase
clamping down as we previously
discussed.

RESULTS
Simply place the 5 micron patch under the microscope or use the mobile phone
camera attachment. Use of either instrument will give excellent results. These can
then be screen shot for later discussion and reporting purposes. As you can see
from the pictures particles of debris, fibres and bright worn metal are clearly
visible.
A small magnet can be used to test for any ferrous material.
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