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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Ductile iron fittings, accessories and their joints and
valves — Epoxy coating

1

Scope

This document specifies the requirements and test methods applicable to factory applied epoxy
coati . _ . - S :
ISO 4531 and ISO 7186, and ductile iron valves.

It coyers internal and external coatings for use in the conveyance of raw water, potable'wate
watefrs for operating temperatures up to 60 °C.

This|document contains specifications for performance tests and routine tests-of the coatiry

2
The

Normative references

following documents are referred to in the text in such a-way that some or all of t

consfitutes requirements of this document. For dated referénees, only the edition cited
unddted references, the latest edition of the referenced doctument (including any amendme

ISO 4531, Ductile iron pipes, fittings, accessories and theipjoints for water applications

[SO 4624, Paints and varnishes — Pull-off test for adhesion

ISO
ISO

~

186, Ductile iron products for sewerage applications

8501-1, Preparation of steel substrates. before application of paints and related produd

asseysment of surface cleanliness — Partd:Rust grades and preparation grades of uncoated ste|

and

ISO

of steel substrates after overall removal of previous coatings

8502-3, Preparation of steel-substrates before application of paints and related products

the assessment of surface clegnliness — Part 3: Assessment of dust on steel surfaces prepared
(predsure-sensitive tape method)

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 2531 and the foll

[SO dnd IE€maintain terminological databases for use in standardization at the following g

31

supplied to

'r and waste

g.

heir content
applies. For
hts) applies.

ts — Visual
el substrates

— Tests for
for painting

bwing apply.

ddresses:

JECElectropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

adhesion

pull off test
force per unit area, applied perpendicular to the surface, which is necessary to separate the coating
from its substrate

3.2

cross linkage
chemical reaction between epoxy resin and hardener to form the final cured coating

© IS0 2017 - All rights reserved
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3.3
impact resistance
energy which a coating can withstand without damage under defined testing conditions

3.4
non-porosity
absence of electrical puncture in a high voltage test (holiday test) under defined test conditions

3.5
epoxy coating
factory applied coating with either

— fusion Honded epoxy powder applied by spraying or dipping in a fluidised bed on preheated parts,
with orwithout post curing, or

— two-padk liquid epoxy consisting of a base and a catalyst component which are mixed together in
the proportion specified by the manufacturer before application

3.6
chalking
superficial leaction of epoxy coating (3.5) due to exposure to UV-radiation

Note 1 to entfy: The process is confined to the surface only and results in a dullihg of the surface.

3.7
performance test
test which [is done once and thereafter only when there is a change in the coating materipl or
coating profess

3.8
routine tesg
test carried|out to control the manufacturing process

Note 1 to entty: The frequency of the test is definedby this document or the manufacturer.

3.9
designated|zone
area of the ¢asting designated by jointing/mating surfaces or process and test characteristics whiere a
lower coating thickness standard-is applied

EXAMPLE 1 | An example of jeinting/mating surfaces is joint areas.
EXAMPLE 2 | Examples of process and test characteristics are bolt holes, marking, ribs, edges.

3.10
localised thickness
measured t]lxickness at any one point of one coated product

4 Routine test requirements

4.1 General

The following technical requirements shall be demonstrated by routine tests applied in production, on
in-process and finished coated products with defined frequency. Routine tests shall be in accordance
with the overview of requirements provided in Table A.2.

Annex D outlines the handling, transportation and storage of coated products.

2 © IS0 2017 - All rights reserved
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4.2 Surface preparation

Prior to coating application, all surfaces to be coated shall be blasted to be substantially clean and free
from oil, grease and moisture. The surfaces to be coated shall meet the requirements of Class Sa 2.5
of ISO 8501-1 and < Rating 3 dust quantity of ISO 8502-3. Blasted fittings and accessories shall only
be handled and stored, using tested methods to maintain Sa2.5 finish without any visible rusting and
contamination, until coating application.

4.3 Coating appearance

The epoxy coating of the final product shall be of

— Ttiform colour, except for permitted marking;
— Uniform appearance and smoothness, except for allowable repairs;
— {ree of visible defects (i.e. pinholes, bubbles, blisters, wrinkles, cracks or yoids).

Slight superficial colour variations due to repairs or long exposure~to sunlight (chalking) are
pernjissible.

4.4 | Coating thickness

Wheh measured in accordance with the method defined in 6{1.3, except on the designated zones, the
localjzed minimum thickness shall be greater than 200 ynivand the minimum average thickness shall
be greater than or equal to 250 pm. For the designated zones, a localized minimum thickness of 150 pm
is allpwed.

4.5 | Adhesion (pull off test/cross cut knifétest)

Adhgsion (pull off test) shall be tested in accordance with the test method defined in 6.1.4 on production
samples.

The gpoxy coating adhesion shall achieve an average value of at least 8,0 MPa and a minimum single
valug¢ of 6,0 MPa. The manufacturer shall determine the test locations on the products.

Alternatively, the adhesion test can also be done by cross cut knife test method. Where the cross knife
test is chosen for adhesion, it'shall be carried out according to Annex B. The epoxy adhesion rating shall
be n¢ more than level 2,

4.6 | Cross linkage (MIBK/ATg)

Wheh tested\in’accordance with the test method defined in 6.1.5, after wiping with an MIBK solution,
the ¢loth fand the coating surface shall be visually examined. Any discolouration, matting and/or
smedringobserved shall not exceed the limits specified by the coating manufacturer.

Alternatively, the cross linkage of coating can be determined by its change in glass transition
temperature (ATg) and ATg shall be no more than 5 °C.

4.7 Non-porosity

When tested in accordance with the test method described in 6.1.6, with a voltage of 1 500 V, the coated
body of the product shall be free from porosity. This means that no electrical puncture should occur.
This requirement does not apply to designated zone.

© IS0 2017 - All rights reserved 3
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ns:

le for protecting fittings and accessories under the required service conditions;

shall comply with the requirements specified in 4.4, 4.6, and 4.7.
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material and process prior to production coating~Pérformance tests shall be in accord
brview of requirements provided in Table A.1, Annex C provides the requirements g
erial. A.2 defines the DN grouping of performance tests.

P is a change of coating material or process, the performance tests shall be undertakg
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under the conditions for @hiiich they are designed, in permanent or in temporary co
ntended for human consumption, the coating shall not have any detrimental effects o
f that water for its intended use.

for conveying wdter intended for human consumption, the coating materials in contact
all meet the selevant requirements of the national standards or regulations in the coy
respect to effect on water quality.
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5 shall comply with requirements of chemical resistance and abrasion resistance, de

in ISO 7186. If needed, the chemical resistance test can be performed at pH 1 by agreement between
manufacturer and purchaser.

5.4 Impa

ct resistance

When tested in accordance with the test method described in 6.2.1, no holidays shall be permitted.

5.5 Resis

tance to hot water

When tested in accordance with test method specified in 6.2.2, the coating adhesion shall meet a
minimum requirement of 6,0 MPa. In addition, on visual examination there shall be no cracks, wrinkles,
disbondment or blisters.
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6 Test methods
6.1 Routine tests

6.1.1 Surface preparation

The blasted surface of the product shall be visually checked for its compliance, and shall at least meet
the requirements of Class Sa 2.5, as specified in ISO 8501-1, and < Rating 3 and < Class 2 as specified in
ISO 8502-3.

6.1.7  Coating appearance

The gppearance of the finished coating shall be checked visually.

6.1.3 Coating thickness

The thickness of the coating shall be measured with a non-destructive instrument (e.g. jmagnetic or
electfro-magnetic type) with measuring accuracy of at least + 1 %.

6.1.4 Adhesion (pull off/cross cut knife test)

Adhgsion (pull off/cross cut knife) shall be defined on surface§ofa coated product, or coated test plates
(if mjore convenient). The test plates should be manufactured of identical material and cgated by the
identical process. In order to properly test the adhesion ofithe coating to the surface, the tegt areas shall
be sglected in such a way that the coating thickness isio’less than 250 pm.

Pull pff test shall be conducted as specified in ISO-4624.

If frgcture is only associated with the adhesive and the result is less than 8,0 MPa, the [test may be
deenjed as a no-test, and another test should be performed with a suitable adhesive fgr the epoxy
coating.

Cros§ cut knife test shall be carried.out according to Annex B.

6.1.3 Cross linkage (MIBK/ATg)
The test shall be conductedusing methyl isobutyl ketone (MIBK).

On a|dust-free coated’product, a clean white cloth dipped in MIBK shall be rubbed repeatedly on the
surfgce over an area/of at least 16 cm? for a period of 30 + 5 s. The colour and the naturg of both the
cloth and the coated surface shall be noted.

The limits.of.discolouration, matting and/or smearing can be compared by testing the refefence coated
fresh sample supplied by the coating manufacturer.

The change in glass transition temperature Alg of the coating reference sampie should be determined
by differential scanning calorimetry (DSC), as defined in ISO 11357-2.

6.1.6 Non-porosity

A holiday detector set at a voltage of 1 500 V and conductive rubber test electrodes are required as test
instruments. A pulsed holiday detector shall be used unless there is an earthing electrode connected
directly to the metal surface. The use of the detector shall follow the manufacturer’s instructions. The
holiday detector’s suitability shall also be checked by demonstrating that it can detect a 1 mm diameter
holiday drilled through the coating (in a coated surface) when set at the required 1 500 V.

During the measurement, the test electrode shall traverse all the coated surface with intimate contact,
because any significant air gap results in a lower voltage being applied to the coating. The test electrode

© IS0 2017 - All rights reserved 5
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should be moved slowly with a maximum movement rate of 0.2 m/s. Holidays shall be indicated by an
acoustic and/or optical signal from the test device.

6.2 Performance test

6.2.1

Impact resistance strength

The impact resistance strength shall be tested by dropping a weight on the coating with a given energy
and checking for the absence of coating holidays. The sample to be tested shall be supported by a rigid
construction so that the lmpact energy caused by the 1mpact of the falllng Welght is absorbed by the

sample. The
position of
section of a

The test shd
than (2,5] #
weight is dr

Ten impactsg,
ed at each impact using the non-porosity test specified in 6.1.6.There should be no holliday

shall be test]
resulting frq

6.2.2 Res

The test shi

production.
at(60+2)°

After this te

impact, shall be no greater than 350 pum . The front surface of the fallmg welght shal]

kphere of hardened steel with a diameter of 25 mm.

111 be carried out at a temperature of 18 °C to 25 °C. The impact energy shall not bg
5%). Care shall be taken to ensure that as little as possible friction occursiwhen the f3
bpped.

separated by at least 30 mm, shall be carried out. The occurrénce (or not) of hol

m any of the 10 impacts.

istance to hot water

1l be carried out on six epoxy-coated ductile iron test samples coated parallel wit
The test samples shall be immersed for 7 days in-d€ionized water at (70 + 2) °C, or 14

L

L.

st period, the samples shall be taken from'the water bath, cooled and dried. The san

shall be immediately prepared for testing and shall be tested in accordance with 6.1.4 within 24 h

removal fro

m the hot water.

gt the
be a

less
lling

days

h the
days

hples
after
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Quality assurance

A.1 General
The manufacturer should demonstrate the conformity of the product with this document|by carrying
out gerformance tests in accordance with Table A.1 and routine tests in accordance with Table A.2.
Table A.1 — Performance tests
No, Test Requirement Clause Test methiod
1 Materials in contact with | National standards 5.2 National standard
potable water
2 Material in contact with |ISO 7186 5.3, ISO 7186
sewage water
3 Impact resistance No holidays after impact 5.4 6.2.1
4 Resistance to hot water |The minimum = 6,0 MPa, aftex) |5.5 6.2.2
immersion in hot water
Table A.2 =Routine tests
No. Test Requirement Clause Test mfethod, minimum Clause
requency
1 Surface preparation |>Sa 2.5 4.2 Visual, 100 % of surface 6.1.1
2 Coating appearance |Uniform, fre€ of visual 4.3 Visual, 100 % of surface 6.1.2
defects
3 Coating thickness Thickness = 250 pm (body) |4.4 Non-destructive method, once||6.1.3
per shift
4 Adhesion (pull off ~ {Average adhesion 4.5 Pull off method, once per 6.1.4
test or cross cut = 8,0 MPa, with the mini- week/ Cross cut knife test,
knife test) mum = 6,0 MPa/ once per day
No more than rating 2
5 Cross linkage No deviation against refer- |4.6 MIBK test, once per shift/DSC ||6.1.5
(MIBKJ or DSC ence test sample/ ATg <5 °C test once per week Annex B
6 Non-porosity No electrical puncture 4.7 High voltage test, once/shift |/6.1.6

A.2 Performance tests, fitting, valve and accessory size grouping

In order to ensure the fitness of the coating material, process and the products to be coated, the
performance tests shall be carried out for products with similar thickness, diameter and geometry. The
DN grouping for testing shall be as shown as in Table A.3.

Table A.3 — DN grouping

DN grouping

40 to 500

600 to 2000

2200 to 2600

Preferred DN

150

1000

2400

NOTE ISO 2531, one DN outside the range, no test.

© IS0 2017 - All rights reserved
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A.3 Quality assurance system

The manufacturer controls the quality of the products during their manufacture by a system of process
control in order to comply with the technical requirements of this document.

The manufacturer can implement a quality management system such as ISO 9001 or other equivalent.

8 © IS0 2017 - All rights reserved
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Annex B
(normative)

Cross cut knife test method

General

This
cut ¢

B.2
The {

— q

J— q

B.3
The |

— 1
1

— 1

q

— 1

gction within the V at least four times to confirm the integrity of the coating.

annex sets out the method for evaluating the adhesion of the coating by applying a~kni
pating.
Apparatus
ollowing apparatus is required:
trong pointed knife;

afety glasses.

Procedure
hrocedure shall be as follows.

nscribe a V-cut with two 25 mm lines intersécting at their centre at an angle of appro:
o each other.

nsert the blade of the knife at the pointof the V-cut, 45° to the surface. Then with an upy
iction attempt to dislodge the cpating within the V. If little or no coating is removed

xamine the appearance of'the disbonded surface and compare with the descriptive r

fe to a cross

cimately 30°

yard flicking
repeat this

hting set out

in Table B.1.
Table B.1 — Descriptive coating rating
Rating Description

1 Coating is not removed cleanly at any point in the V-cut. The entire profile contains some adherent
coating.

2 Coating is removed in small chips with some difficulty. Substantial coating remains adherent to the
surface profile.

3 Coating 1S Temoved I chips, wihich are Siightly targer i area to the Rnife-pointinserted under the
coating. Some of the coating remains adherent to the surface of the iron within the V-cut.

4 Coating is removed with no chipping of the coating, and with minimal resistance.

5 No coating remains adherent to the steel within the V-cut.

B.4 Report

Report the test rating as 1 to 5 according to the result obtained.
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Annex C
(informative)

Coating material

C.1 General

The coating
of material.

The coating

C.2 Product data sheet

The product data sheet may include the following:

material properties, physical and chemical properties;
applicaflion data; safety data sheet
drinking water approval (if applicable) ;

other infformation necessary.

C.3 Safety data sheet

The safety data sheet may include the following;

10

company and product general information;
hazard |dentification of preparation;

first aid measures;

fire-fighting measures;

accident release measures;

handling and sterage;

exposufecontrols and personal protection;

manufacturer should put in place measures to implement the instructions,ia&:2 and (.3

material supplier should provide a product data sheet and a safety data sheet of each|type

0

toxicological information;
disposal recommendation;

other information necessary.
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