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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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Introduction

Electropolishing removes a small but finite amount of metal from the surface that, in

addition to

smoothing and brightening, produces a hygienically clean surface desirable for use by manufacturers of

food processing and medical equipment.

In addition to improved passivation, electropolishing provides many other benefits. Some examples
are surface stress relief, removal of surface carbon and oxides and reduction of friction. Hydrogen
embrittlement of articles is not produced during the electropolishing process, which takes minutes to

perform.

The tlluality of passivation depends on the type of stainless steel, the formulation of the ele¢
solutlion and the conditions of operation. Free iron on the surface of the stainlesscsteel
resulting in improved corrosion resistance. No further chemical treatment is necessary
passlvate the stainless steel surface. Surface smoothing obtained by electropelishing al
passjvation.

tropolishing
is removed
in order to
50 improves
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INTERNATIONAL STANDARD

ISO 15730:2023(E)

Metallic and other inorganic coatings — Electropolishing
as a means of smoothing and passivating stainless steel

WARNING — The use of this document may involve hazardous materials, operations and
equipment. This document does not purport to address all the safety problems associated
with its use. It is the responsibility of the user of this document to establish appropriate safety
and health practices, and to determine the applicability of regulatory limitations prior to

use. [Large quantities of hydrogen and oxygen gases are evolved at the electrodes
electropolishing process. Proper ventilation procedures should be used to ensurethe
Ignition of hydrogen gas can result in dangerous explosions.

1

cope

This|document specifies the information to be supplied by the purchasef to the finisher, r¢
and fest methods for electropolishing as a means of smoothing and passivating stainless
in the S2XXXX, S3XXXX and S4XXXX series, and the precipitation hardened alloys (see IS

infor
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3

mation on composition).

Normative references

following documents are referred to in the text-iff such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

during the
ir removal.

bquirements
steel alloys
0 15510 for

heir content
applies. For
hts) applies.

064:1996, Metallic and other inorganic)coatings — Definitions and conventions comcerning the

urement of thickness

080:2022, Metallic and other in@rganic coatings — Surface treatment, metallic and oth
hgs — Vocabulary

1519:1980, Electrodeposited metallic coatings and related finishes — Sampling pr
ction by attributes

227, Corrosion tests-in artificial atmospheres — Salt spray tests

6348, Metallic'and other inorganic coatings — Definitions and conventions concerning aj

[erms:and definitions

er inorganic

bcedures for

bpearance

For t

hé-purposes of this document, the terms and definitions given in ISO 2064, ISO 2080 4

nd 1SO 4519

and the following apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

[

|

3.1
pass

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

ivation

rendering of a stainless steel surface into a lower state of chemical reactivity

Note 1 to entry: Passivated surfaces are characterized by the absence of free iron and the formation of a thin
coherent oxide film.
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3.2

electropolishing

improvement in surface smoothness and brightness of a metal surface by making it anodic in an
appropriate solution

[SOURCE: ISO 2080:2022, 3.2.114]

3.3

inspection lot

collection of coated articles that are of the same kind, that have been produced to the same
specifications, that have been coated by a single supplier at one time, or at approximately the same time,
under essengt S DRSPS IS [ bt anacidodaaittad Lo oo q ot oo a0 o oo ol o oo o oo

[SOURCE: IS0 4519:1980, 3.7]

3.4
significant surface
part of the article covered or to be covered by the coating and for which the coatihg is essential for
serviceability and/or appearance and where the coating must meet all of the specified requirements

[SOURCE: IS0 2064:1996, 3.1]

4 Information to be supplied by the purchaser to the finisher

When ordeting articles smoothed and passivated in accordanceywith this document, the purchaser
shall providg the following information:

a) the number of this International Standard, i.e. ISO 15730, the alloy designation number and th¢ test
method|s) to be used to evaluate the article (see Claiise 7);

b) the appgarance required; alternatively, a sample showing the required finish shall be suppli¢d or
approved by the purchaser in accordance with ISO 16348 (see NOTE 1);

c) those afeas on the article where electrical contact is acceptable;

d) the dimgnsional tolerances, if any,fo-be stated in the ordering document (see NOTE 2);
e) any regpirements for passivatiow'testing (see 5.3 and Clause 7);

f) any reqpirements for the prevision of a test report (see 5.4 and Clause 8).

NOTE1 When requiredsthe basis material can be subjected, prior to electropolishing, to such mechgnical
polishing as ¢an be required to yield the desired final surface characteristics.

NOTE 2  Typicallyx5%m to 10 pm of metal are removed from the surface during electropolishing; howevgr, up
to 50 um canjbe remaoved for additional smoothing. Greater amounts will be removed from corners and edggs, i.e.
areas of high|current density, unless either shields or auxiliary cathodes, or both, are used.

5 Requirements

5.1 Visual defects

Where specified the significant surfaces of the article to be smoothed and passivated by electropolishing
shall be free of clearly visible defects such as pits, roughness, striations or discoloration when examined
with 20/20 eyesight at a distance of approximately 0,5 m.

NOTE Defects in the surface of the basis material such as scratches, porosity and inclusions can adversely
affect the appearance and performance of the article.

2 © IS0 2023 - All rights reserved
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Process

5.2.1 General

The basis material may have to be subjected to preparatory operations, for example, polishing and
cleaning in order to remove surface soil such as polishing compounds, oils, etc.

5.2.2 Electropolishing

Following any preparatory operations, the article(s) shall be introduced into the electropolishing
solution for a period of time at the current density and temperature required to produce the surface

finis

NOTH
stain

NOTH
bette

NOTH
duet
thee

5.2.3

The 4
solut]

The {

h specified by the purchaser [see Clause 4 b)].

1 Annex A describes a typical electropolishing solution and operating conditions ‘suita|
ess steel alloys.

2 Proprietary electropolishing solutions are available offering special features such as
r bright throwing power, longer life or better performance with specific stainless steel alloys.

3 Intricately shaped articles can possibly not receive the same degre®of passivation in rg

b low current densities. By increasing the time and/or overall current density, or by using auxili
ectropolishing can be improved in such areas and subsequent passjvation tests can be passed

Post treatment and rinsing

lectropolishing process produces aresidual surface film when withdrawn from the elec
ion that can adversely affect appearance or perferinance.

ilm shall be removed either by:

Neut|
tend

The
appe

NOTH

5.3
—

mersing the article in nitric acid solutjon of 10 % volume fraction to 30 % volume fract
ensity 1,42; 70 % mass fraction) at reorh temperature; or

sing several rinse stages.

ralization procedures suchsas immersion in alkaline solutions shall not be used as
ency to “set” the residual surface film and detract from appearance and performance.

arance and performmance of the passive part.
De-ionized.or distilled water can be used to avoid water spots.

Passivation testing

Vhen tested in accordance with 7.1, there shall be no evidence on the article of red 1

ble for many

ow sludging,

cessed areas
ary cathodes,

[ropolishing

ion (relative

they have a

article shall be rinséd) subsequently to remove all traces of acidified water that can affect the

ust or other

\

yisible products resulting from the test.

— When tested in accordance with 7.2, there shall be no evidence on the article of red rust or other
visible products resulting from the test.

— When tested in accordance with 7.3, there shall be no evidence on the article of red rust or other
visible products resulting from the test.

— Stainless steel alloys in the austenitic 200 series, austenitic 300 series and martensitic 400 series
containing more than 16 % chromium shall provide no evidence of either a copper-coloured deposit
or copper-coloured spots, or both, when tested in accordance with 7.4.

— Stainless steel alloys in the austenitic 200 series, austenitic 300 series and martensitic 400 series
containing more than 16 % chromium shall provide no evidence of the formation of a dark blue
colour within 30 s when tested in accordance with 7.5.
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5.4 Testreport

When specified in the purchase order [see Clause 4 f)], a report of the passivation test used (see

Clause 7) sh

6 Sampl

all be supplied to the purchaser in accordance with Clause 8.

ing

6.1 Arandom sample shall be selected from the inspection lot in accordance with ISO 4519.

The items in the lot shall be inspected for conformity to the requirements of this specification and the

lot shall be
sampling pl

NOTE IS
where the tej
fourth plan if

The purcha
Where both
particular r

6.2 If sepd
nature, size
document.

Unless a ndg
production

NOTE Fq

7 Testm

7.1 Wate

The article(|
eight wet-dij

7.2 Humi

The article(
period of 24

7.3 Neuti

classifled as coniorming or Non-conforming to eacn requirement 1n accordance wit
Ains given in [SO 4519.

D 4519 describes four sampling plans for the original inspection of coated articles. Thr€e arej
t methods are non-destructive (i.e. the test method does not make the items non-cenforming
used where the test method is destructive.

ser should identify which test methods are destructive and which~are non-destru
destructive and non-destructive test methods exist to test the conformity of a finisH
bquirement the purchaser should state which test method is to be used.

irate test specimens are used to represent the items in a test, the specimens shall be
and number, and be processed, as required in accordance with the test methods o

ed can be demonstrated, separately prepared:specimens shall not be used in pla
tems for non-destructive tests and visual examination.

r destructive tests, separately prepared specimens can be used.

ethods

r immersion test

5) shall be alternately itnmersed in distilled water for 1 h then allowed to dry for 2
y cycles (24 h total).

dity test

5) shall be subjected to 100 % humidity at 38 °C + 2 °C in a suitable humidity cabinet
h.

h the

used
. The

rtive.
toa

f the
' this

ce of

h for

for a

ral-salt spray test

The article(s) shall be tested for a minimum of 2 h in accordance with the neutral salt spray (NSS) test

specified in

[SO 9227.

7.4 Copper sulfate test

7.4.1 Principle

The article is swabbed with an acidified solution of copper sulfate and inspected for evidence of either a
copper-coloured deposit or copper-coloured spots, or both, indicating the presence of free iron.
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7.4.2 Reagents

Copper sulfate test solution, prepared by dissolving 1,6 g of analytical reagent grade copper sulfate
(CuS04+5H20) in 100 ml of distilled water and 0,4 ml of sulfuric acid of 96 % mass fraction.

A fresh test solution shall be prepared every two weeks.

7.4.3 Procedure

Using a cotton swab, apply the test solution to a clean area of the passivated surface to be tested,
ensuring that the surface is kept wet for 6 min.

Inspect the surface for the formation of either a copper-coloured deposit or copper-coléuy
both

Discard or reprocess parts used for testing.
7.5

7.5.1 Principle

The
dark|blue colour indicating the presence of free iron.

7.5.2 Reagents

Potapsium ferricyanide test solution, prepared by<dissolving 1,0 g of analytical gradd
ferrigyanide [K;Fe(CN),] in 70 ml of distilled watekand 30 ml of reagent grade nitric acid ¢
masq fraction and relative density from 1,415 tae 1;420.

A fregh test solution shall be prepared daily.

7.5.3 Procedure

Using a cotton swab, apply thetest solution to a clean area of the passivated surface to be
the tjme taken for a dark blue celour to form.

Discqrd or reprocess parts-used for testing.

8

The test repert’shall include at least the following information:

a)
b)
‘)
d)
e)
f)
g)
h)
i)

Modified “ferroxyl” test

hrticle is swabbed with a solution of potassium ferricyanide/and inspected for the fo

Test report

tefefence to this International Standard, i.e. ISO 15730:2023;

ed spots, or

'mation of a

e potassium
f(70+1) %

tested. Note

eference to the testmethod{s)used (See Clause 7);

the location(s) of the test area(s) on each specimen;

the number of specimens used;

the name of the operator and the testing laboratory;

the date on which the test(s) was (were) performed;

any circumstances or conditions thought likely to affect the results or their validity;
any deviation from the test method specified;

the result(s) of the test(s) (see 5.3);

© IS0 2023 - All rights reserved
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j) any unusual features observed.

6 © IS0 2023 - All rights reserved
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