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Foreword 

This document (EN 4195:2011) has been prepared by the Aerospace and Defence Industries Association of 
Europe - Standardization (ASD-STAN). 

After enquiries and votes carried out in accordance with the rules of this Association, this Standard has 
received the approval of the National Associations and the Official Services of the member countries of ASD, 
prior to its presentation to CEN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by June 2012, and conflicting national standards shall be withdrawn at 
the latest by June 2012. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 
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1 Scope 

This European Standard defines a test procedure for the determination of the leaching rate of hexavalent 
chromium from the dry paint film of a chromate containing primer for aerospace use. 

The rate can be related to requirements either to prescribe the type of primer for an intended use or for the 
purpose of batch quality consistency. 

The procedure is applicable to products intended for use in aerospace applications. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 2090, Aerospace series - Aluminium alloy AL-P2024-T3 - Clad sheet and strip 0,3 mm <a <6 mm 

EN 2334, Aerospace series — Chromic-sulphuric acid pickle of aluminium and aluminium alloys 

EN ISO 3696, Water for analytical laboratory use — Specification and test methods (ISO 3696) 

3 Principle 

The test involves placing a dry film of chromate primer in distilled water in accordance with EN ISO 3696 for a 
period of time at a controlled temperature to allow soluble chromate to leach from the film into solution in the 
water. The water is collected for the measurement of dissolved hexavalent chromate by a suitable means. 

Because the rate of leaching can vary considerably over a period of time the collection time is divided into a 
number of periods of different duration appropriate to the rate of leaching over the collection period. 

Some of the water collected in the collection periods is not used for measurement because normally sufficient 
data is gained from other collections. 

Values of chromate leaching can be numerically expressed or for convenience plotted on a graph. 

4 Specimens and test apparatus  

The apparatus shall consist of a stoppered test tube to hold the water and the painted test specimens. The 
test tube shall be maintained at a constant temperature, as specified, in a suitably controlled chamber. 

Test specimens shall be of aluminium alloy EN 2090. 

Test specimens shall be prepared by chrome sulphuric acid pickling in accordance with EN 2334 or other non 
chromate leaching pretreatment as may be specified in the relevant material specification. They shall then be 
sprayed with primer within four hours to give the paint thickness prescribed in the relevant material 
specification. 

When dried and preconditioned as prescribed in the relevant material specification an area of 40 cm2 shall be 
cut from the panel for leaching test immersion. All edges shall be uncoated. Using a test tube for the 
immersion, it is convenient to cut two panels of dimensions (10 × 2) cm. This assumes that the panels are 
coated on one side only and are then placed back to back in the test tube. 

5 Test procedure 

A test specimen, prepared as above, shall be totally immersed in a stoppered tube containing 50 ml of distilled 
water maintained at a temperature of (40 ± 2) °C. 

http://dx.doi.org/10.3403/30063327U
http://dx.doi.org/10.3403/01205954U
http://dx.doi.org/10.3403/00631297U
http://dx.doi.org/10.3403/00631297U
http://dx.doi.org/10.3403/00631297U
http://dx.doi.org/10.3403/30063327U
http://dx.doi.org/10.3403/01205954U
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The distilled water shall be renewed after 1, 2, 3, 4, 7, 10, 14, 18, 23, 29 and 36 days. The samples collected 
at the end of 2, 10 and 36 days only shall be analysed for chromate content as normally this is sufficient to 
determine the leach rate characteristics of the paint sample under test. However samples from other collection 
periods can also be measured if additional data is required. 

At the end of the appropriate immersion time, the water in which the painted specimens have been immersed 
shall be poured into a 100 ml volumetric flask. 

The specimen and the test container shall be rinsed with a volume of distilled water not exceeding 25 ml and 
this shall be added to the volumetric flask containing the first solution. Another 50 ml of distilled water shall be 
added to the original container to proceed with the test for the next immersion period. 

A suitable method of analysis for chromate determination has been outlined in Annex A. Whether this or 
another method is employed for chromate concentration determination, the final volume of chromate 
containing solution, tube washings and reagents shall be 100 ml. 

The concentration of hexavalent chromium in the solution shall be measured and calculated as milligrams of 
chromate leached per square decimetre of paint film.  

6 Analysis of hexavalent chromium 

A sample shall be taken from the 100 ml container and analysed for hexavalent chromium content. 

The result shall be determined as mg Cr per l and expressed as mg CrO4
2-  per dm2 of paint film tested. 

NOTE For a 40 cm2 exposed primer area this involves multiplying the quantity of hexavalent chromium in mg/l by a 
factor of 0,557 7. Details of the calculation of the factor for this case are given in Annex B. 

The quantity of CrO4
2- per dm2 shall be converted into CrO4

2- per dm2 per day leaching rate. This means that 
the value calculated for the test sample needs to be divided by the number of days over which the paint 
sample had been in contact with that sample of water since it had been previously renewed. 

Sample at 2 days  duration 1 d to 2 d  divide by 1 

Sample at 10 days  duration 7 d to 10 d  divide by 3 

Sample at 36 days  duration 29 d to 36 d  divide by 7 

The results can be numerically expressed or for convenience can be plotted on a semi-logarithmic graph. 

7 Test report 

The test report shall contain at least the following information: 

a) Complete identification of the paint used including suppliers code numbers, date of manufacture, batch 
number, material standard, etc.; 

b) Reference to this European Standard (EN 4195); 

c) The number of specimens tested; 

d) The paint thickness applied; 

e) Dimensions of specimen tested; 

f) The overall drying time between application and testing; 

http://dx.doi.org/10.3403/30247578U
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g) The method of analysis of chromate used for the determination; 

h) Date of test and traceability to individuals performing the test work; 

i) Any incident which may have affected the results and any deviation from the test method; 

j) Reference to the material standard; 

k) The test results. 

8 Designation 

EXAMPLE  

Description block 
 

DETERMINATION OF CHROMATE LEACHING 

Identity block 
 
EN4195 

 
 
Number of this standard 
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Annex A 
(informative) 

 
 

NOTE The following is one of many methods used for determining chromate concentration in a solution. It uses a 
colormetric determination of diphenylcarbazide complex. A set of standard solutions are prepared with increasing 
chromium concentrations and are used to construct a suitable calibration curve. The concentration of chromium in the 
“unknown” solution can then be read off the graph. 

A.1 Diphenylcarbazide solution 

40 g of phthalic anhydride shall be dissolved in 1 l of hot industrial ethyl alcohol 

The solution shall be cooled and 5 g of diphenylcarbazide added. This shall be stirred with a magnetic stirrer 
to dissolve. 

A.2 Phosphoric-sulphuric acid 

375 ml of concentrated sulphuric acid (S.G. = 1,84 g/cm3) and 375 ml of concentrated phosphoric acid (S.G. = 
1,83  g/cm3) shall be added to 1 l of distilled water. 

A.3 Preparation of standard chromium solutions 

2,828 g of dried “Analar” potassium dichromate shall be accurately weighed, dissolved in about 100 ml of 
distilled water and diluted to 1 l in a volumetric flask. This solution shall now contain 1 g/l (or 1 000 µg/ml) of 
chromium. 

In order to obtain a solution containing 5 µg/ml of chromium, 5 ml of the 1 g/l solution shall be pipetted into a 1 l 
volumetric flask and made up to the mark with distilled water. 

In obtain a solution containing 100 µg/ml of chromium, 50 ml of the 1 g/l solution shall be pipetted into a 500 ml 
volumetric flask and made up to the mark with distilled water. 

NOTE Standard solutions prepared in this way are stable when stored in closed glass containers for a maximum of 
12 months. 

A.4 Calibration for diphenylcarbazide method 

Using a burette, 2, 5, 10, 15 and 20 ml of 5 µg/ml standard solution shall be put into respective volumetric 
flasks. 

NOTE 1 This is equivalent to 10, 25, 50, 75 and 100 µg of chromium for calibration. 

50 ml of distilled water shall be added to another 100 ml volumetric flask. This shall be used as a blank. 

The volume of solution in each flask shall be made up to approximately 50 ml with distilled water. 10 ml of the 
phosphoric/sulphuric acid solution and 10 ml of diphenylcarbazide shall be added. 

The solutions shall be made up to the mark with distilled water, thoroughly mixed and allowed to stand for 
10 minutes. 

The standards shall be poured into 1 cm cells, the optical density values shall be measured using the blanks a 
reference on a suitable spectrophotometer set at a wavelength of 540 nm. 
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A graph of optical density versus chromium content of standards shall be plotted. 

For test samples the steps outlined in clauses 3 to 5 of this section shall be followed and the chromium 
content equivalent to the measured optical density shall be read from the calibration graph. 

NOTE 2 A fresh graph must be produced daily or with each batch of samples. 
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Annex B 
(informative) 

 
Calculation of factor 

The result shall be determined as mg Cr per l and expressed as mg CrO4
− − per dm2 of paint film tested. 

NOTE For a 40 cm2 exposed primer area this involves multiplying the quantity of hexavalent chromium in mg/l by a 
factor of 0,557 7. 

Mol wt of CrO4 a 115,994 8 

Atomic wt of Cr b 51,996 

mg Cr per l Y – 

mg Cr per 100 ml Y/10 – 

mg CrO4 per 100 ml Y × a/b/10 0,223 084 

For 40 cm2 Y × a/b/10 0,223 084 

For 1 cm2 Y × a/b/10/40 0,005 577 

For 100 cm2 = 1 dm2 Y × a/b/10/40 × 100 0,557 7 

 



This page deliberately left blank



This page deliberately left blank



BSI is the national body responsible for preparing British Standards and other 
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization 
products are published by BSI Standards Limited.

British Standards Institution (BSI)

BSI Group Headquarters

389 Chiswick High Road London W4 4AL UK

About us
We bring together business, industry, government, consumers, innovators 
and others to shape their combined experience and expertise into standards 
-based solutions.

The knowledge embodied in our standards has been carefully assembled in 
a dependable format and refined through our open consultation process. 
Organizations of all sizes and across all sectors choose standards to help 
them achieve their goals.

Information on standards
We can provide you with the knowledge that your organization needs 
to succeed. Find out more about British Standards by visiting our website at 
bsigroup.com/standards or contacting our Customer Services team or 
Knowledge Centre.

Buying standards
You can buy and download PDF versions of BSI publications, including British 
and adopted European and international standards, through our website at 
bsigroup.com/shop, where hard copies can also be purchased. 

If you need international and foreign standards from other Standards Development 
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions
Our range of subscription services are designed to make using standards 
easier for you. For further information on our subscription products go to 
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you’ll have instant access to over 55,000 
British and adopted European and international standards from your desktop. 
It’s available 24/7 and is refreshed daily so you’ll always be up to date. 

You can keep in touch with standards developments and receive substantial 
discounts on the purchase price of standards, both in single copy and subscription 
format, by becoming a BSI Subscribing Member. 

PLUS is an updating service exclusive to BSI Subscribing Members. You will 
automatically receive the latest hard copy of your standards when they’re 
revised or replaced. 

To find out more about becoming a BSI Subscribing Member and the benefits 
of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards 
publications on your intranet. Licences can cover as few or as many users as you 
wish. With updates supplied as soon as they’re available, you can be sure your 
documentation is current. For further information, email bsmusales@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision. 

We continually improve the quality of our products and services to benefit your 
business. If you find an inaccuracy or ambiguity within a British Standard or other 
BSI publication please inform the Knowledge Centre.

Copyright
All the data, software and documentation set out in all British Standards and 
other BSI publications are the property of and copyrighted by BSI, or some person 
or entity that owns copyright in the information used (such as the international 
standardization bodies) and has formally licensed such information to BSI for 
commercial publication and use. Except as permitted under the Copyright, Designs 
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system 
or transmitted in any form or by any means – electronic, photocopying, recording 
or otherwise – without prior written permission from BSI. Details and advice can 
be obtained from the Copyright & Licensing Department.

Useful Contacts:
Customer Services
Tel: +44 845 086 9001
Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

