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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 ISQ_also take part in the work 1SQ collahorates closely with the International Electrotechnical

Commission|(IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

Draft International Standards adopted by the technical committees are circulated to the member bodies|for voting.
Publication as an International Standard requires approval by at least 75 % of the member'bodies castingd a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the|subject of
patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

International|Standard ISO 10111 was prepared by Technical Committee |ISO/TC 107, Metallic and othe[ inorganic
coatings, Subcommittee SC 2, Test methods.

Annex A forms a normative part of this International Standard.
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Metallic and other inorganic coatings — Measurement of mass per
unit area — Review of gravimetric and chemical analysis methods

WARNING — The methods referred to in this International Standard can involve hazardous materials,

operation
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consult a
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analylical procedures that utilize dissolution~of the coating for photometric or volumetric determ

S and equipment. This International Standard does not purport to address all-0
associated with its use. It is the responsibility of whoever uses this International

nd establish appropriate safety and health practices and determine the applicability ¢
5 prior to its use.

D E

eral

ational Standard outlines general methods for determining the average surface density ove
nodic oxide or of a coating deposited autocatalytically, “mechanically, by chemical co
osition, by hot dip galvanizing and by vacuum using gravimetric and other chemical analysi
httained some degree of national or international standardization.

f procedures are described and include:

hetric procedures for chemical or electrochemical dissolution of the coating or the substrate
ating surface density;

g surface density;

estructive instrumental physical analysis of the coating to determine the surface density.

xception of the gravimetric method described in ISO 3892:—, this International Standard d
rement uncertaintiesS7of the methods cited.

rces

ng methods cited in annex A are described in specifications in the open literature or hav

y at least one laboratory.

f the safety
Standard to
f regulatory
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nversion, by
5 procedures
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oes not give

e been used

1.3 Res

P
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The procedures described can be used for many coating-substrate combinations. They cannot be used where
neither the coating nor substrate material can be completely removed, one from the other by chemical or physical
means and there is a constituent common to both that is not readily separated (e.g. nickel phosphorus alloy on

nickel).

NOTE The measurement of very thin coatings on very small pieces can result in a reduction in accuracy and a lack of
repeatability. Several measurements using a combination of different procedures on similar samples might overcome this

situation.
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1.4 Limitations

In principle, the gravimetric procedures can be used to measure very thin coatings or to measure coatings over
small areas, but not thin coatings over small areas. The limits depend on the required accuracy; e.g., 2,5 mg/cm?2 of
coating might require 1 cm2, but 0,1 mg/cm? of coating would require 25 cm? to obtain 2,5 mg of coating. These
limitations do not apply to the chemical analysis methods.

The gravimetric method does not indicate the presence of bare spots or sites with thicknesses lower than the
specified minimum in the measuring areas. In addition, the single value obtained from each measuring area is the
mean thickness of that area. There can be no further mathematical analysis of this single value, for example, for
statistical process control purposes.

2 Normag

The following
this Internati
publications

investigate the possibility of applying the most recent editions of the normative documents indicated

undated ref¢
maintain reg

ISO 2079:19
ISO 2080:19
ISO 2081:19
ISO 2082:19
ISO 2093:19

ISO 2106:19
anodic oxide

ISO 3892:—
Gravimetric

ISO 4522-1:
Determinatio|

ISO 4524-1:
Determinatio

ISO 7587:19

tive references

normative documents contain provisions which, through reference in this text, iconstitute pr
onal Standard. For dated references, subsequent amendments to, or revisions of, any
Ho not apply. However, parties to agreements based on this International-Standard are enc

rences, the latest edition of the normative document referred to applies. Members of 1S(
sters of currently valid International Standards.

B1, Surface treatment and metallic coatings — General classification of terms.
B1, Electroplating and related processes — Vocabulary.

B6, Metallic coatings — Electroplated coatings of zing on iron or steel.

B6, Metallic coatings — Electroplated coatings of cadmium on iron or steel.
B6, Electroplated coatings of tin — Specification and test methods.

B2, Anodizing of aluminium and it§ alloys — Determination of mass per unit area (surface
coatings — Gravimetric methaod.

1), Conversion coatings ;oh-metallic materials — Determination of coating mass per un
hethods.

985, Metallic coatings — Test methods for electrodeposited silver and silver alloy coatings
h of coating thickness.

| 985, Metallic’ coatings — Test methods for electrodeposited gold and gold alloy coatings
h of coating thickness.

B6; Electroplated coatings of tin-lead alloys — Specification and test methods.

bvisions of
of these
puraged to
below. For
D and IEC

pdensity) of

it area —

— Part 1:

— Part 1:

ISO 8407: 1991, Corrosion of metals and alloys — Removal of corrosion products from corrosion test specimens.

3 Terms

and definitions

For the purposes of this standard, the terms and definitions given in ISO 2079 and ISO 2080 apply.

1) To be published. (Revision of ISO 3892:1980)
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4 Principle

The mass

of a coating over a measured area is determined by:

a) weighing the test specimen before and after dissolving the coating in a reagent or electrolyte that does not
attack the substrate or

ing the coating after dissolving the substrate in a reagent that does not attack the coating or

c) dissolving both the coating and the substrate, or the coating alone, and quantitatively analysing the resulting

b) weigh
soluti
The surfad

on the mal

5 Speq

Certain sp
methods r

6 Prep

6.1 Size

bN.
e density of the coating is calculated from the mass and area measurements and its thickn
5S, area and density of the coating material.
ial equipment

ecialized chemical, electrochemical and chemical analysis equipment is required for some ¢

bferred to in Table A.1. (See clauses 8 and 9.)

aration of test specimen

174

The specien shall be large enough to permit area and«nass measurement of adequate accuracy. (S

and 9.)

6.2 Shs

The shape
rectangulg

6.3 Edg

If the areal
smeared d

pe

r or circular test specimen is-Usually suitable.

e condition

to be measured.is’small and has to be known accurately, the edges may need to be dress
oating, to remoeve’ loose burrs and to provide well-defined and (for rectangles) straight edges

be considgred for areasdess than 100 mm?2.

One meth
or metal b

bd of dressing the edges of a rectangular specimen involves clamping the specimen betwee

ess is based

f the specific

ee clauses 8

of the test specimen should be such that the surface area can be readily measured withodit difficulty. A

bd to remove
. This should

n two plastic

the edges

metallographically.

ocKs with the edge of the specimen flush with the edges of the blocks and then grinding ]md polishing

6.4 Heat treatment

If the substrate has to be dissolved in such a way as to leave the coating intact, it may be desirable to first treat the
test specimen so that the coating will not curl up tightly or fall apart. Some gold deposits of 1,5 mg/cm? (< 0,9 um)
will fall apart when their substrates are dissolved, but will support themselves after heat treatment at 120 °C for 3 h.
If the thickness of a coating (instead of its surface density) is being determined, a heat treatment that could change
the density of the coating material shall not be used.
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7 Measurement of coated area

7.1 Measurement method

Since the accuracy of the area measurement shall be greater than the desired accuracy of the surface density
measurement, the method of measuring the area depends on the desired accuracy and the specimen size.

The measurement uncertainty of the gravimetric method is normally less than 5 % over a wide range of thicknesses
(see ISO 3892).

7.2 Surfa

The area c3
micrometer @

For maximun

It may be dif
shall be dete|

7.3 Numb

Because cirg

measured in

shall be mea|

NOTE In
wire (fencing)

in effect, calcd

m

| =
e p,

where

| is the|
m is the]
r isthe

ps isthe

8 Deter

n be measured with a planimeter, but it is usually determined by linear measurement
r vernier calliper is used. For large areas, however, a rule may do.

N accuracy, a measuring microscope shall be used.

ficult to measure directly the area of threaded articles with sufficient accuracy in which cas
mined from drawings or published tables.

er of measurements
ular or rectangular specimens will not be perfectly circular‘or rectangular, each dimensig
three places. For a rectangle, the length of each edge.and the length and width through
Sured and an average obtained for each dimension.

the case of a cylinder, one would normally measure the diameter and length. In specifications for me
that has been electroplated or coated by other proceSses, the length of the wire specimen is not meas
lated from the mass (which is measured anyway);the radius and the density of the substrate material

length;
mass;
radius;

density of(the substrate.

5. Often a

e the area

n shall be
the centre

allic coated
Lired, but is,
hs follows:

pination of mass of coating by chemical analysis

The chemical analysis method is very general. Both coating and substrate are dissolved in a suitable reagent and
then the resulting solution is analysed for the coating material. For each coating-substrate-reagent combination,
there may be several analytical methods.
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9 Gravimetric determination of mass of coating

9.1 Specimen size

Since the measurement uncertainty of the mass measurement shall be less than the desired measurement
uncertainty of the surface density measurement, the test specimen shall be large enough for the coating to be
weighed with the desired accuracy.

9.2 Gravimetric analysis equipment

A balance

Yoo tha halanan danAandc +

e size of the

test speci
balance s
before an
necessary

9.3 Pro

9.3.1 Ge
The mass

a) weigh
(see

b) dissol

NOTE

o racunrnd fAar ~Avavantrin Aanahyoie it thn rod caoncitnatn, ~f o on
IS TeCOuUmCOTorgraviretc Tty STo;, Dot e Trequirco—Striotavity o e oot —ac pe s o

hen, the coating thickness (coating mass) and the required accuracy of the measurement.
nall be capable of weighing to an accuracy of 0,1 mg for weighing the test pieces mnder
0 after dissolution of the coatings. For anodic and cathodic dissolution, a constant d

cedure

neral
of coating may be determined by:

ing the test specimen before and after dissolving the coating (see annex A) and taking t
3.2) or

ving the substrate (see annex A) and weighing the ‘coating directly (see 9.3.3).

9.3.2 Difference method

9.3.2.1
isopropan
appropriat

First, clean the test specimen of jany foreign material, then rinse it with alcohol (methg
bl) or other suitable solvent, blow it dry with clean air and weigh it. Immerse the spe
b reagent (see annex A) to dissolve the coating either chemically or electrochemically, rinse

The first time a gravimetric method is used, it shouldbe evaluated in accordance with 9.3.2.2 and 9.3.3.

he analytical
examination
Cc. source is

he difference

nol, ethanol,
cimen in the
it with water,

then with alcohol, blow it dry with clean-air and weigh it again. The loss of mass is the mass of the coafing.

9.3.2.2
substrate
of mass €
coating du

9.3.3 Dir

9.3.3.1

To determine if any-dissolution of the substrate has occurred, repeat the process with
making sure that thé.substrate is immersed in the reagent for the same length of time as bef

ring the stripping process.

ect weighing method

Dissolve the substrate in the appropriate reagent (see annex A). Rinse the coating with w

the stripped
pre. Any loss

nables one to 4Make a judgement of a possible error due to any dissolution of the substrate with the

hter and then

alcohol (i

9.3.3.2

41 ! 41, [ n ") | ! P | ) 1 H ! O
tUTariut, Tuiariol, 1sUpropdriul) Ul UtheET SuUitabic SUIVETIL, UTUW T Ury Wit ticart ail artu Wetyim L.

To determine if any dissolution of the coating occurred, submit the isolated coating to the same
stripping process making sure that the coating is immersed in the stripping reagent for the same length of time as it
was during the stripping process. Any loss of mass enables one to make a judgement of a possible error due to any
dissolution of the coating with the substrate during the stripping process.
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10 Calculations

10.1 Surface density

Calculate the surface density, p,, in milligrams per square centimetre, from the following equation:

m
pAK

where

m is the

A s the

10.2 Thick

Calculate thdg

d =10x
where

pp s th

pe Isth
NOTE Th

mass of coating, in milligrams;

area, in square centimetres.

€SS

thickness, d, in micrometres, from the following equation:

e surface density, in milligrams per square centimetre;

e density of the coating in grams per cubic centimetre.

b density of a coating metal is usually not the same as the published values of bulk or wrought

example, the glensity of electrodeposited gold is generally less than 19,3 g/cm3 and sometimes as low or lower tha

The densities

If there is an
from the surf

bf some electrodeposited metals are given'in (1],

y uncertainty about the numerical value of the density used to calculate the thickness in m
ace density in milligrams per_square centimetre, the density value used shall be stated.

metal. For
h 17 g/lcm3.

crometres
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(normative)
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Reagents for selective dissolution of metal layers

With many of the reagents given in Table A.1, there may be some dissolution of the layer other than the one being
stripped. Often the dissolution is not significant, but the possibility should be tested for as described in 9.3.2 and

9.3.3.
Dissolutiorl\ shall be carried out at room temperature unless otherwise indicated.
All test pigces shall be rinsed and dried before weighing.
Table A.1 — Reagents for selective dissolution of metallic and otherihorganic coatings
using both chemical and electrochemical methods
(non-destructive instrumental methods do not require @ny reagents)
Coating Substrate Reagents? CommentsP
Aluminium Steel (1) 20 parts by mass NaOH See [1].
80 parts water . . .
Immerse for a few minutes (avoid a longer tifhe) at
(2) concentrated HCI about 90 °C. While rinsing, scrub with a sporjge to
remove loose material. Drain off water, immefse for
3 s in concentrated HCI at room temperature,|scrub
again in running water, repeat the entire propess
until there is no visible reaction in HCI. Two of three
cycles are required normally.
Aluminium Steel (1)200 g ShCl,in 11 See [1] and [2].
concentrated HCI . . .
Mix equal volumes of (1) and (2), immerse pntil
(2) 100 g SnCI,’H,0 in evolution of hydrogen stops (about 1 min to 4 min),
11 concentrated HCI + few keep below 38 °C, rinse and scrub with a soff cloth.
granules of tin
Anodized Aluminium 35 mlI 85 % H;PO, + See 1SO 2106:1982 and [3] and [4].
aluminium 209 CrOs per litre
Immerse at room temperature, rinse, dry, weigh
and repeat until constant mass loss.
Anodized Magnesium 300 g/l CrO, See [5].
magnesium . .
N5 Immerse at room temperature, rinse, dry, weigh
and repeat unil mass 10ss 1 1ess than 3,9 mg/dm?.
Keep a piece of commercially pure aluminium in
solution but not in contact with magnesium.
Brass Steel 500 g/l CrO4 + 50 g/l H,SO, Immerse at room temperature with mild agitation.
Used routinely in one or more laboratories.
Cadmium Steel 300 g/l NH,NO, See ISO 2082:1986, 10.1.2 and [6].
Immerse.
Cadmium Steel 200 g Sh,0; in See [7].
1| concentrated HCI Immerse till evolution of gas practically stops.
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Table A.1 (continued)

Coating Substrate Reagents? Comments®
Cadmium Steel 20 g Sb,04in See I1SO 2082:1986, 10.1.2 and [7] and [8].
800 mi concentrated HCI + Immerse till evolution of gas practically stops
200 ml water gasp y SIOpS.
Cadmium Steel 5% (NH,)S,04 + 10 % by See [7].
volume of concentrated
NH,OH solution Immerse.
CHromate Aluminium (1) NaNO, See [9].
(2) 1 part by volume water + Immerse in molten NaN02 at 326 °C to 354.°C for
1 part concentrated HNO,4 2 min, rinse in cold water, then in (2)'far-30 s 4
room temperature.
CHromate Aluminium and (1) 98 % NaNO; + 2 % NaOH See ISO 3892:—, 4.5.2, and [10].
hged its alloys solution . . .
(poed) Y Immerse in (1) for 2 minto 5 min at 370 °C to
(2) 1 part by volume 65 % to 500 °C (some coatings may require the highe
70 % mass fraction HNO, + temperature). Rinse'in water, immerse in (2) for
1 part water 15 sto 30's at room temperature.
CHromate Aluminium 1 part by volume water + 1 part See ISO 3892:—, 4.5.1 and [10].
(fresh) alloys 65 % to 70 % mass fraction . .
HNO, Immerse for 1 min at room temperature within 3/h
of application of coating.
CHromate Aluminium (1) 500 ml 1 % H,SO, See [10].
aged) and alloys
( (‘2 reih) 4 (2) (NH,),S,04 Immerse in (1) for 10 min at boiling point, evaporhte
to about 50 ml. Treat with (2) (concentration ngt
critical) to oxidize Cr(lll) to Cr(VI). Determine
photometrically at wavelength (1) = 445 nm.
CHromate Tin or zinc (1) 100 g’/KNO, + 100 g KCl in See [11].
11 of water
Immerse chromates on tin in (1), rinse, dry ang
(2)'100 g NaCl or KCl'in 1 | of determine gravimetrically. Immerse chromates ¢n
water zinc in (2), rinse, dry and determine gravimetrically.
CHromate Tin or zine (1) 100 g KNO, + 100 g KClin See [12].
11 of water
Immerse chromates on tin in (1), rinse, dry ang
(2) 100 g NaCl or KCl'in 1 | of determine volumetrically. Immerse chromates gn
water zinc in (2), rinse, dry and determine volumetrically.
CHromate Cadmium or 50 g/l NaCN or KCN + 5 g/l See ISO 3892:—, 4.4.
zinc NaOH
Dissolve cathodically at 15 A/dm? at room
temperature.
Chromium Nickel or steel 12 g/l NaOH See [13].
Chromium dissolves anodically at about
20 mA/cm?,
Copper Nickel (1) Dissolve 200 g Na,S in See [14].
750 ml water, heat to boilin .
) ) d Immerse in (1). When copper becomes black
with20g S, diluteto 1 I. ) . .
copper sulfide and begins to peel off, rinse and
(2) 20 % NaCN immerse in (2) to dissolve copper sulfide.
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Table A.1 (continued)

Coating Substrate Reagents? CommentsP
Copper Nickel or steel 500 g/l CrO, +50 g/l H,SO, See [15] and [13].
Dissolves about 1,2 pm/min.
Copper Zinc alloys 1 part concentrated HCI + Dissolves zinc alloy substrate. Cool initial reaction
4 parts water to prevent dissolution of copper. Used routinely in
one or more laboratories
Gold Steel copper 1 to 3 parts by volume water + See |1ISQ 4524-1-1985
nickel or 1 part concentrated HNO,
Fe-Ni-Co Substrate dissolved by immersion. Heat'as
required. Keep free of halides. Niekel mgy
passivate — make contact with hickel wire|to
increase area of hickel.
Lg¢ad-tin alloys Steel See ‘terne-plate’.
Nickel Brass 90 % H;PO, See [16].
Immerse at 180 °C to 190 °C, do not add whter.
2,5 um'nickel dissolve in about 10 min.
Nickel Brass 500 g/l CrO, +50 g/l H,SO, Dissolves brass substrate by immersion at foom
temperature with mild agitation.
Used routinely in one or more laboratorigs
Nickel Steel (1) Fuming HNO3 with mild See [17] and [13].
agitation, or o .
Attack of steel is insignificant. Transfer quickly to
(2) 1 part fuming 4 part CrOs to remove HNO,, then rinse with water. Nickel
concentrated HNO,4 dissolves more rapidly in (2).
(3)-20% CrO,
Nickel Steel (1) Sodium meta-nitrobenzene See [16].
Sulfonate 65 g + NaOH 10 g + . )
Immerse in (1) or (2) at 75 °C to 85 °C. 7 um fnickel
NaCN 100 g + waterto 1 | ) ) ) )
dissolve in about 30 min. Copper undercoagt, if
(2) Sodium nitrobenzoic acid used, is also dissolved by these solution$.
65 g + NaOH 20 g + NaCN
100 g + waterto 1 |
Nickel or nickel Zinc alloys 1 part concentrated HCI + See [14].
bver copper 4 parts water . ) . .
Dissolves zinc alloy substrate. Cool initial regction
to prevent dissolution of copper. Check for
dissolution of nickel. To remove copper from fickel,
see copper on nickel.
Phosphate ATuminiom and T part by volume water + L part See IS0 3892—.
(amorphous) its alloys 65 % to 70 % mass fraction )
HNO Immerse for 1 min at room temperature.
3
Phosphate Aluminium and 65 % mass fraction HNO, + See I1SO 3892:— and [18].
(Crysta”ine) its a"oys 35 % mass fraction HZO

Immerse 5 min at 75 °C, or 15 min at room
temperature.
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10

Table A.1 (continued)

Coating Substrate Reagents? CommentsP
Phosphate Cadmium 4 % mass fraction See [18].
triethanolamine + 12 % mass | for 5 mi 20 °C
fraction Na,EDTA® + 9 % mass mmerse for 5 min at )
fraction NaOH + 75 % mass
fraction water
Phosphate Cadmium or 20 g (NH,),CrO7in 25 % to See ISO 3892:—.
Zinc. 30 % mass fraction NH,OH
Immerse for 3 min to 5 min at room temperaturg.
Phpsphate Steel 20 g/l Sb,0, in concentrated [19].
HCI
Immerse at room temperature, rubroff any loosp
material.
Phpsphate Steel (1) 4 % mass fraction [18].
triethanolamine + 12 % mass . )
fraction Na,EDTA + 9 % mass (1) Immerse-at.Z0 °C for 5 min.
fraction NaOH + 75 % mass (2) Immetse‘at 70 °C for 15 min.
fraction water
(2) 5 % mass fraction CrO; +
95 % mass fraction water
Phpsphate Steel 50 g/l CrO, See 1SO 3892:— and [20].
(mapganese, . .
. . Immerse for at least 15 min at 75 °C + 5 °C, ringe,
zing oriron ) . .
dry, weigh and repeat till mass is constant.
base)
Phosphate (zinc Steel 100 g/l NaOH + 90.g/'EDTA See ISO 3892:—.
base) tetra-sodium salt+ 4 g/l )
) ) Immerse for 5 min at 70 °C + 5 °C.
triethanolamine
Phosphate (zinc Steel 180yg/l NaOH, + 90 g/l NaCN See [20].
pase
) Immerse for at least 10 min, rinse dry, weigh ar|d
repeat till mass is constant.
Phosphate (zinc Zinc (1) 2,2 % mass fraction See [18].
ase) (NH,),Cr,0, + 27,4 % mass ) )
fraction NH, + 70,4 % mass Immerse in (1) or (2) at 25 °C for 5 min.
fraction water
(2) 5 % mass fraction CrO, +
95 % mass fraction water
Bilven Nickel brass 19 parts by volume See [21].
concentrated H20u4 +tpart
Immerse at 80 °C.
by volume concentrated HNO,
Silver Copper alloys (1) 19 parts by volume See ISO 4522-1:1985 and [22].
concentrated H,SO,, + 1 part o ) )
by volume concentrated HNO, Immerse a@ 60 °C to 70 °C until S|Ive_r dissolves, dip
in concentrated H,SO,, rinse.
(2) concentrated H,SO,
Silver Nickel and steel 90 g NaCN + 15 g NaOH, + See ISO 4522-1:1985.

1 000 ml water

Dissolve anodically at 2 V to 4 V
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Table A.1 (continued)

Coating Substrate Reagents? CommentsP
Silver Corrosion 30 g/l NaCN See [21].
resisting steel . )
Dissolve anodically at 3V to 4 V.
Silver Tin alloys 30 g/l NaCN See ISO 4522-1:1985.
Dissolve anodically at 4 V.
Terne plate Long terne (1) 100 g/l NaOH See [23].
sheet (steel) ] ] . ]
(2) 1 volume concentrated HCI Strip anodically in NaOH solution, 77 °C {0°88 °C,
+ 3 volumes water 12 A/dm?, reverse current 5 s to 15 s;finse, Hip in
HCI solution for 1 s to 2 s, rinse, dip in,HCI sqlution
for1sto 2 s, rinse.
Terne plate Long terne 200 g/l AgNO, See [23].
sheet (steel) .
Immerse, silver replaces terne metal, remoye by
scrubbing in watér-and examine for residual ferne
metal.
Tin Copper alloys concentrated HCI SeeAdSO 2093:1986 and [22] and [24].
Immerse and simmer at 95 °C or higher untilltin is
dissolved.
Tin Steel 40 % NaOH Immerse and heat until evolution of gas st@ps.
Used routinely in one or more laboratorigs
Tin Steel 120 g SbCl, in 1 | concentrated See [21].
HCI . . .
Immerse until evolution of gas stops and thef wait
15st030s.
Tin Steel 20 g Sb,Oyin 11 concentrated See SO 2093:1986 and [25).
HCI
) Immerse until 1 min after evolution of gas sfops.
Tin—lead alloy Copper 10 ml concentrated HNO + See [26].
15gurea+10mlH,0,
(10 volumes) + 80 ml water Alloy dissolves at about 0,1 pm/min. Copger
dissolves at about 0,5 mg-dm=2-min1,
Tin-lead alloy Cépper and 50 ml H,0, 6 % mass fraction See ISO 7587:1986.
copper alloys + 50 ml fluoboric acid (HBF,)
pp y . 4 Immerse in freshly prepared solution.
40 % mass fraction
Tjin-lead alloy Nickel and steel 20 g/l Sb,05+1 000 ml See ISO 7587:1986.
concentrated HCI
Immerse.
Tikh—nickel-alloy Copper-and concentrated H PO, See 27
copper alloys
Immerse at 180 °C to 200 °C.
Tin—nickel alloy Steel 20 g/l NaOH + 30 g/l NaCN See [27].

Dissolve anodically at near boiling point. If current
density is too high, coating passivates and gas is
evolved. To reactivate, make cathodic for a few
seconds.
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Table A.1 (continued)

Coating Substrate Reagents? CommentsP
Zinc Steel (1) 20 g Sb,05 0r 32 g SbCl; in See [28].
11 concentrated HCI . . .
Immerse in solution (2). Keep below 38 °C until
(2) 5 ml of (1) in 100 ml violent evolution of hydrogen has stopped and only
concentrated HCI a few bubbles are being evolved.
Zinc Steel 209 Sb,05+50 g SnCl, in See ISO 8407:1991.
100 g concentrated HCI . . -
Immerse in solution. Keep below 38 °C until violent
evolution of hydrogen has stopped and only @fgw
bubbles are being evolved.
Zinc Steel 20 g Sh,0, + 800 ml See 1SO 2081:1986 and)[8].
concentrated HCI + 200 ml .
Immerse until effervescence ceases.
water
Zinc Steel 3,29 ShCl, or 2 g Sb,04in SeeT29].
500 ml concentrated HCI + S . .
Immerse until vigorous reaction virtually ceaseg,
waterto 11 .
brustioff loose deposit.
Zinc Steel 1to 1 HCI See [28].
Immerse in 1 to 1 HCI until violent evolution of
hydrogen has stopped.
Zinc Steel 59 (NH,),S,05+ 10 ml See [6].
NH4OH (p,, 0,880) + 90 ml
Immerse.
water
Zinc Steel 10 ml formaldehyde 30 % See ISO 2081:1986.
mass fraction +500 ml Immerse
concentrated HCI + 500 ml '
water
Zinc Steel 300 g/l NH,NO, See 1SO 2081:1986.
Immerse.
Zinc Steel 500 g concentrated HCI + See ISO 2081:1986.
1 g prop-2-yn-1-ol (C,H,0) +
Immerse.
500 ml water
a Tlhe relative densities at-20 °C (p,) of the acids referred to in this table are as follows:
— hydrochloric acid HCI, 1,18;
— hitric acid HNOS, 1,42;
— phosphoric acid H,PO,, 1,75;
— bulfificacid Hanzv 1,84

Cc

See bibliography for references in brackets.

EDTA = ethylene diaminetetraacetic acid.
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