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IMPORTANT — PLEASE NOTE

This is a mark-up copy and uses the following colour coding:

Text example 1 — indicates added text (in green)

Fext-exampte2 — indicates removed text (in red)

| | — indicates added graphic figure

———— ] — indicates removed graphic figure
1x.. — Heading numbers containg modifications are highlighted in yellow in
the Table of Contents

All changes in this document have yet to reach concensus by vote and as such should only
be used internally for review purposes.

DISCLAIMER

This Redline version provides you with‘a quick and-easy way to compare the main changes
between this edition of the standard and-its previous edition. It doesn’t capture all single
changes such as punctuation butthighlights the.modifications providing customers with
the most valuable information. Therefore it isimportant to note that this Redline version is
not the official ISO standard and that theaisers must consult with the clean version of the
standard, which is the official standard; fer implementation purposes.
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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.

in accordance with the
org[directivesl.

iv © IS0 2015 - All rights reserved


��3��I���}�
�Yp��2���M�޸�v���*���)�|E�����iӎq������:����������
���H�F���g?"hi�qF[J�^�i��`�P�G�&���

ISO 16701:redline:2015(E)

Introduction

© ISO 2015 - All rights reserved v


I��=!�lN�C�ԛ����.���Eѩ����~�<H�٪��������{+�$w�8.;��ę�9�25����	ߵZ�5��u�C��A?2?�ي75<������p��9>�



|�����a�T��+~z�=�
-tY�"̀���2�|�����,��������e}ʅ��^�ه�ч��E������
����gӡ����������E�Z����[뺳�<g

INTERNATIONAL STANDARD ISO 16701:redline:2015(E)

Corrosion of metals and alloys — Corrosion in artificial
atmosphere — Accelerated corrosion test involving
exposure under controlled conditions of humidity cycling
and intermittent spraying of a salt solution

1 Scope

This International Standard

to be used in mmﬂg&nmmmmm

= ) - . % ) s 6 l
eorrostomrprotectiom
The accelerated laboratory corrosi es@pphe‘,}‘ko\eﬂ b‘fcg
\ o~ \@ T

— metals and their alloys;, - ¢
'I& qbb
— metallic coatings (anodic md. cathodgﬁ)gc‘c

— chemical conversion coatmgs-,b '

— organic coatings on m
&

et e emienbiSE . TR _

2 Normative references

The followin

are indispensable for Feat i .For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO 4628-1, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity
and size of defects, and of intensity of uniform changes in appearance — Part 1: General introduction and
designation system

[SO 4628-2, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity and
size of defects, and of intensity of uniform changes in appearance — Part 2: Assessment of degree of blistering

© IS0 2015 - All rights reserved 1
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ISO 4628-4, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity and
size of defects, and of intensity of uniform changes in appearance — Part 4: Assessment of degree of cracking

ISO 4628-5, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity and
size of defects, and of intensity of uniform changes in appearance — Part 5: Assessment of degree of flaking

IS0 8407, Corrosion of metals and alloys — Removal of corrosion products from corrosion test specimens

ISO 10289, Methods for corrosion testing of metallic and other inorganic coatings on metallic substrates —
Rating of test specimens and manufactured articles subjected to corrosion tests

3 Reagent

Asaltsolution, prepared by dissolving a sufficient mass of sodium chloride in distilled or deionized water
to a concentration of 10 gl-1 + 1 g1-1. The distilled or deionized water used shall have a conductivity not
higher than 2 mS m-1 at 25 °C + 2 °C.

The maximum permissible amounts of impurities in the sodium chloride are given in Table 1.

ary-satt
ImpUrrd Maximum mass- |Note
fraction ofimpu-
rity
\ %
Copper (calculated for dry m'i\ Determi yatemic absorption spectro-photome-
salt) othermethod with similar accuracy
Nickel (calculated for dry /0,961/
salt) =
Sodium iodiM 0,1 \
Tots— 0,5 T~

Table 1 — Maximum permissible am@ﬁljcs?b‘f impurities in the sodium chloride as calculated for

dry salt
Maximum mass
Impurity f;‘:lc;li::_?t;f Note

%
Copper (calculated for dry 0001
salt) ' Determined by atomic absorption spectro-photome-
Nickel (calculated for dry 0.001 try or other method with similar accuracy
salt) ’
Sodium iodide 0,1
Total 0,5

Check the pH of the salt solution by using potentiometric measurement at 25 °C + 2 °C. Finely adjust the
pH of the salt solution to a value of 4,2 + 0,1 by standard addition of a diluted sulphuric acid solution (e.g.
1 ml of 0,05 ¥mol/L H;SO4 is added to 11 of salt solution).
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4 Apparatus

4.1 Climate chamber

The climate chamber shall be designed so that the following test conditions can be obtained, controlled
and monitored during the test.

Aninstantaneous maximum deviation from set relative humidity value of +4 % in the range from 50 % to
95 % at 35 °C, which corresponds to a temperature accuracy requirement of +0,8 °C at that temperature.
For the mean value in relative humidity during a period of constant climatic conditions 7 h to 8 h an
accuracy of +2 % shall apply, corresponding to temperature accuracy requirement of in this case +0,4 °C.

ed i.ul meet H"’F ”"F'Fp. eratare a’;& .h“""Fd'.“ ’““”’.”i 'ch“"”;;’"“ thre d""’"ci fha".'b].” Strote=be

e rechrerrrrer—Ser et e~ hre—chrorrrd H i N l - 3
comdensatiorortresesurfaces:

To meet the temperature and humidity accuracy requirements, the climate chamber should be equipped
with means for efficient circulation of air to provide for small temperature and humidity variations in
the chamber. Sufficient insulation of the chamber walls and lids are required in order to avoid excessive
condensation on these surfaces.

The climate chamber shall also be designed so that the relative humnidity nraycan be changed linearly
with respect to time from 95 % to 50 % within 2shiandback from 50 %to 95 % also within 2 h. Figure B.1
shows a suitable design of climate chamber.

The humidity and temperature levels of-the elimate chamber during a test cycle shall be continuously
monitored or regularly checked so that it can be confirmed that the relative humidity versus time for
a complete test cycle is within thespécified ranges.at95:% RH and 50 % RH. For measurement of the
relative humidity use a hygrometer designed for:theasurements at high humidity levels, e.g. a high-
quality combined temperaturezand capacitance-humidity sensor or a gold mirror dewpoint meter. For
measurement of temperature preferably use Pt 100 sensors.

4.2 Spraying device

The spraying device for salt solution installed in the climate chamber shall be capable of producing a
finely distributed uniform vertical downward flow of mist or small droplets falling on the test objects at
alinear flow rate of 15 mm h-1* 5 mm h-1.

If a graduated glass cylinder with a collecting area of 80 cm? is used to check whether this flow rate is
within the specified range, the collection rate of salt solution shall be 120 ml h-1 + 40 ml h-1.

The device for salt spraying is preferably made of a number of nozzles mounted in series on a rail or tube.
A spray pattern in the form of a fan, partly overlapping, is then obtained. The spraying device shall be
made of, or lined with, materials resistant to corrosion by the salt solution and which do not influence
the corrosivity of the sprayed salt solution. The use of molybdenum-alloyed stainless steel or plastic is
recommended. Figure B.2 shows a suitable design of spraying device.

Salt solution that has already been sprayed shall not be re-used.

4.3 System for forced drying

The climate chamber shall be equipped with a system for forced air=ftewairflow drying, as after
spraying/wet stand-by all test objects should be dried from excessive macro wetness and climate
control shall be made possible to regain within a reasonable time.

Forced drying is preferably arranged by supercooling and reheating an internal circulating flow.
Alternatively, drying mraycan be arranged by letting a forced flow of pre-heated ambient air ventilate the
chamber. For a climate chamber of the volume 1 m3 to 2 m3 an air-flewairflow rate of 50 Is~1 to 100 Is-1

© IS0 2015 - All rights reserved 3


��j��;=����[�jC�	��K0�Y��Uk��~M���
iu�$��Roӓ��e*�Y,��g��1H����'7|������SZ���6%�
,��c0qe���#����nW

ISO 16701:redline:2015(E)

is recommended. The forced m-ﬂ-uw- shall not be pre-heated to such temperature levels that the
maximum chamber temperature of 35 °C is exceeded.

NOTE Pre-heating of the forced m-ﬂ'uw- to a temperature of 40 °C has been found suitable from
practical experience.

5 Test objects

5.1 The number and type of test objects, their shape and their dimensions shall be selected according
to the specification for the material or product being tested. When not specified accordingly, these details
shall be mutually agreed between the interested parties.

5.2 For each series of test objects, data records shall be kept and include the following information.

a) Specification of material to be testedrl e.g. for surface-treated materials: type of base material, its
pretreatment, type of coating, method of application, and dry film thickness.

b) If the test specimen is subjected to intentional damage in the coating, the shape and the location of
the damage should be described, as well as how the dam@ was achieved. The orientation of the
damage during testing should also be specified. 6)

6 Procedure

6.1 Arrangement of the test objects

The test objects shall be placed in the Eabmet- on stands with their test surface facing upwards.
The angle at which the surface of the test specimens is exposed in the ea-bmce- is important. For
flat test objects the angle at which the test surface is inclined shall preferably be 20° + 5° to the vertical. In
the case of irregular surfaces, e.g. entire components, this angle shall be adhered to as closely as possible.

The stands with the test objects shall be placed on the same level of the climate chamber. The stands shall
be made of inert non-metallic material, such as glass, plastic or suitably coated wood. If it is necessary
to suspend the test object, the material used shall on no account be metallic but shall be synthetic fibre,
cotton thread, or other inert insulating material.
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