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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
nonfgovernmentat, In_fialson with 1S5S0, also take part I the Work. SO collaborates closely with the
Intefnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Intefnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Thel main task of technical committees is to prepare International Standards. Draftynternational Standards
adopted by the technical committees are circulated to the member bodies for ‘voting. Publication as an
Intefnational Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subjgct of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO[27831-2 was prepared by Technical Committee ISO/TC 407, Metallic and other inorganjc coatings,
Subcommittee SC 3, Electrodeposited coatings and related finishes.

ISO[27831 consists of the following parts, under the general title Metallic and other inorganic coatings —
Cleaning and preparation of metal surfaces:

— | Part 1: Ferrous metals and alloys

— | Part 2: Non-ferrous metals and alloys

© ISO 2008 — All rights reserved vii
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Introdu

ction

The adhesion of deposited coatings depends upon the efficiency of degreasing and cleaning processes used
on the substrate surface. The removal of grease, oil and dirt and all other forms of contamination left from
fabrication processes or due to corrosion/erosion of surfaces in storage or in service is essential for successful

production of a pristine, chemically clean active surface for deposition of coatings.

The surfacg contaminants can be

— corrosipn products, mould sand or mould release agents on ferrous and non-ferrous castings;

— corrosipn products and mill scales on hot-rolled steel sheet, girders, etc. (broken mill scale is cathod
the underlying substrate);

oil and
rolling

corros

The difficul

Cleaning p

identificatio
cleanliness

on the envi

ISO 27831

cleanliness

substrate ¢

ISO 27831

range of co

The cleani
commonly
processes

particular p

ISO 27831

other u

rolling lubricant on cold-rolled steel sheet;
ubricant on e.g. cold-rolled aluminium sheet;

ipn products on delivery or during storage on hot-dip-galvanized\steel sheet or angle bars/brack

hdesirable materials from storage and handling.

tiy of coating these surfaces is well known.

ocesses for removing surface contaminants\are varied, depending, among other things, on
n and classification of the soil as well asythe size and shape of the substrate, the degre
required, the availability of the facilities needed, the cost of the processes used and their im
ronment, and the nature of subsequent processes to which the substrate is going to be subjectg

includes cleaning processes ranging from mechanical methods (which give the least degre
to chemical and ultrasonictmethods (which give a higher degree of surface preparation)
onditioning by glow discharge/plasma (sputter cleaning) for vapour deposition.

describes practices for-Cleaning a variety of metals and metal alloys prior to the application
btings or without any.coating requirements.

g processes/déescribed in 1ISO 27831-1 and ISO 27831-2 are indicative only of those
Ised in practice. However, there are numerous formulations of solutions and numerous proprie

vailable\which are not included in ISO 27831-1 or ISO 27831-2. Wherever possible, referencq
ocesses have been made. For references concerning all other processes included in either pa
the publications given in the Bibliography in the respective part should be consulted.

cto

ets;

the
e of
pact
d.

e of
and

of a

nost
tary
s to
rt of

ISO 27831-1 covers ferrous metals and their alloys, whilst ISO 27831-2 covers non-ferrous metals and their
alloys. For ISO 27831-2 to be usable, as far as possible, as a “stand-alone” document, Clauses 1 to 6 of
ISO 27831-1 have been included in it as Clauses 1 to 6 and the numbering of the other clauses follows the
same sequence as in 1SO 27831-1. Additionally, since some of the cleaning and preparation processes
specified for ferrous materials in 1ISO 27831-1 can also be used for non-ferrous metals, the cleaning and
preparation processes follow the same sequence, using the same designations, as in ISO 27831-1.

viii
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Metallic and other inorganic coatings — Cleaning and
preparation of metal surfaces —

Part 2:

N

w
en
he
haz
of
acc
int
fron

1

Thig
allo
ser
ass
ser

inclfided in this part of ISO 27831 may be-used for these operations at the discretion of the users

of 1§

Thig
app

NING — This part of 1ISO 27831 may not be compliant with some countries’ ‘health,

ronmental legislation. It calls for the use of substances and/or procedurescthat may be i
th if adequate safety measures are not taken. This part of ISO 27831 does’)not address
rds, safety or environmental matters, or legislation associated with its| use. It is the reg
he user of this part of ISO 27831 to establish appropriate health,)safety and envir
ptable practices and take appropriate action to comply with~any national, regi
rnational regulations. Compliance with this part of ISO 27831 does not, of itself, conf
n legal obligations.

Scope
part of ISO 27831 specifies processes for the cleaning of the surfaces of non-ferrous meta
s to remove any irrelevant or unwanted deposits.ar other material at any stage of manufacturg
ice and for the preparation of these surfaces.for further treatment. It does not cover cleaning
pciated with the preliminary removal of heavy-deposits of oil, grease or dirt accumulated during
ice, preparations for welding or the cleaning of electrical contacts. However, many of the
bO 27831.

part of ISO 27831 covers processes which are needed for the preparation of metal surfaces
ication of the following surface' coatings:

electrodeposited metal coatings;
autocatalytic metal/coatings (autocatalytic and displacement types);
conversion\eoatings;

anodig-oxidation coatings;

safety and
hjurious to
any health
ponsibility
pnmentally
nal and/or

immunity

Is and their
, storage or
operations
operational
processes
of this part

prior to the

hnf-dipppd r‘na’ringq'

sprayed metal coatings;
coatings produced by vitreous enamelling;
coatings produced by physical vapour deposition of aluminium and cadmium;

powder coatings.
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This part of ISO 27831 describes processes for carrying out the following treatments:
— degreasing;

— descaling;

— pickling;

— etching;

— de-rusting;

— chemidal smoothing;

— chemidal polishing;

— electroprightening;

— electropolishing;

— fluoridg anodizing (for cleaning magnesium alloys).
This part of|ISO 27831 relates the processes described above to the following metals:
— aluminjum and aluminium alloys;

— copper|and copper alloys;

— nickel alloys;

— titanium and titanium alloys;

— magnepium alloys;

— zinc-bgsed alloys;

— tin and|tin alloys;

— tungstgn alloys;

— lead arld lead alloys;

— zinc-, dadmium=-p»Chromium- and gold-coated items.

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.

ISO 2064, Metallic and other inorganic coatings — Definitions and conventions concerning the measurement
of thickness

ISO 2080, Metallic and other inorganic coatings — Surface treatment, metallic and other inorganic coatings —
Vocabulary
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ISO 4527, Metallic coatings — Autocatalytic (electroless) nickel-phosphorus alloy coatings — Specification

and

test methods

ISO 8078, Aerospace process — Anodic treatment of aluminium alloys — Sulfuric acid process, undyed
coating

ISO 9587, Metallic and other inorganic coatings — Pretreatment of iron or steel to reduce the risk of hydrogen
embrittlement

ISO 9588, Metallic and other inorganic coatings — Post-coating treatments of iron or steel to reduce the risk

ofh

ydrogen embrittlement

ISO

ISO
Spe

ISO
mef]

ISO
Pari

For
ISO

Wh
the

10074, Specification for hard anodic oxidation coatings on aluminium and its alloys

22778, Metallic coatings — Physical vapour-deposited coatings of cadmium oh , -iron a
cification and test methods

22779, Metallic coatings — Physical vapour-deposited coatings of aluminium™— Specificati
hods

27831-1:2008, Metallic and other inorganic coatings — Cleaning and”preparation of metal
1: Ferrous metals and alloys

Terms and definitions

the purposes of this document, the terms and.définitions given in 1SO 2064, 1SO 2080
9588, ISO 22778 and I1SO 22779 apply.

Essential information to be supplied by the purchaser to the processor

bn ordering articles to be processed in-accordance with this part of ISO 27831, the purchaser §
following information in writing, e.g'~in the contract, in the purchase order or on the engineering

the number of this part of IS@27831 (ISO 27831-2);

the specification and metallurgical condition of the material of which the item is made;

the tensile strength of any steel components and the requirements for stress relief and p
embrittlement, relief heat treatments of the steel to reduce the risk of hydrogen e

(see AnnexE);

the cleaning method or methods given in this part of ISO 27831 which are to be used, and a
from these methods (e.g. the use of a proprietary method for health or safety reasons);

nd steel —

bn and test

surfaces —

ISO 9587,

hall provide
drawing:

bst-cleaning
nbrittlement

ny deviation

detalls of any particular requirements for special surtaces;

details of any special procedures (e.g. process H, method H1);

details of any particularly difficult surface condition and any special information regarding coatings to be

removed or coatings or inserts to be protected;

where appropriate, details of the surface coating which is to be subsequently applied.
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5 Requirements
5.1 Any materials used for cleaning and preparation shall contain not more than a mass fraction of 5 x 106
of mercury (Hg). Where items can be regarded as susceptible to degradation by residual arsenic and/or
antimony, the following maximum limitations shall also apply:

for arsenic (As): a mass fraction of 15 x 10-5;

for antimony (Sb): a mass fraction of 15 x 10-S.

NOTE 1 [he presence of arsenic. reduced sulfur or reduced phosphorous compounds in an acid bath will promote
absorption of hydrogen by steel and may reduce the adhesion of subsequently applied coatings.

NOTE 2  Contamination of steel components can occur when antimony-inhibited solutions are used. The-resyltant
deposit of anptimony on exposed surfaces can adversely affect the properties of the steel and subsequent)processing of
the item. If pfocessing solutions become contaminated, this can lead to further items being similarly affected.

5.2 When assembled items are being processed, the treatments chosen shall be “suitable for gach
constituent aterial and the combination of materials.

5.3 Itemq will often require a sequence of several degreasing and cleaning treatments. Solvent cleahing
may occasipnally leave traces of soil after evaporation of the solvent and care(shall be taken to remove such
contaminatipn. Inorganic contamination may not always be removed by organic solvents. It may thereforg¢ be
necessary tp use additional aqueous processes after final degreasing and'cleaning.

5.3.1 The surfaces shall be free from grease, oil, oxide, scale and other foreign matter and shall be fin a
chemically ¢lean condition, i.e. fully receptive to any subsequent processing.

To test for purface cleanliness, the cleaned surface may betsprayed with, or immersed in, cool, clean water.
On clean suirfaces, the water will form a uniform film wheréas, in the presence of oily soils, the water film will
break away| from contaminated areas. In cases of gross'contamination, the entire film may break down|into
discrete glopules. If the surface to be tested has any residue of cleaning agent containing surface-active agent,
a continuoys film may be obtained even in the présence of grease. This false effect can be overcomg by
dipping the|surface in dilute acid and rinsing before carrying out the test. Subsequent specified treatmgents
shall be applied without delay.

5.3.2 Abrasives used on any metal dr alloy shall not also be used on any dissimilar metal or alloy. Sepdrate
abrasive clganing media shall be used for different alloy families, for example iron and its alloys, alumirjium
and its alloys. Thus alumina, for lexample, used for abrasive cleaning of aluminium surfaces, shall not have
been used [for any other type-of/material, such as steel or copper-rich alloys, or been otherwise exterpally
contaminatgd.

Shot peening of the basis metal or substrate, if required, shall be performed before final cleaning and| the
application pf the coating.

5.3.3 The meéchanical properties shall not be impaired except where they may be recovered by subseqpent
heat, or other;treatments forming part of the normal processing sequence.

5.3.4 The dimensions and surface finish shall be such as to enable the finished (e.g. electroplated) items to
be within the required drawing or specification limits.

5.4 Where solvent cleaning is used, corrosion of items, particularly those made from light alloys, may occur
if they are subjected to heat before all the solvent has disappeared from the surfaces. Thus, solvents which
thermally degrade with the liberation of corrosive products shall not be used. Care shall also be taken to
ensure that all traces of liquid are removed from items of complex form or containing blind holes. Bundles of
items intended for immediate heat treatment shall be shaken to ensure that liquid is not retained by capillary
attraction between surfaces in contact. In any event, after removal from the degreaser, items shall not be
immersed in a molten salt bath until they are completely dry and have reached room temperature.
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It is not good practice to allow an interval between treatments. It shall be borne in mind that degreasing and
cleaning procedures produce a surface whose resistance to corrosive attack is low. Consequently, readily
corrodible materials need to be protectively coated or further processed immediately.

5.5 Immediately after each treatment in an aqueous solution, the items shall be thoroughly rinsed in clean
hot and/or clean cold water, as appropriate, paying special attention to items containing crevices. Immediately
after the final rinsing, the metal surface shall not exhibit a water break. Water used for final rinsing after
processing shall be discarded or retreated when the conductivity exceeds 10 uS/cm.

5.6 After the final rinsing or other final preparatory treatment, items to be given a protective treatment in
aqueous solutions shall be transferred immediately, without drying, to the treatment bath.

5.7| Items to be given further treatment by dry processes and items which are not to be subjectelad to further
progessing shall be thoroughly dried.

5.7 Where drying in a draught of warm air is recommended, the air shall be free from ofl and other
confaminants.

5.7.2 The use of chlorinated solvents for drying purposes is not permitted.
5.8| All stages of the degreasing and cleaning procedures shall follow eaeh’ other without delay.

5.9| The acid and alkaline solutions used in some of the cleaning and preparation processes can have a
delgterious effect on unstable materials. When an item is for useywith unstable materials, particuldr care shall
to be taken to ensure that all such solutions are completely removed by thorough washing with ¢lean water.
Special attention shall be paid to irregularly shaped items and_ 10 blind holes and crevices.

5.10 Where limits of composition of solutions are knewn, they are quoted in this part of ISO 27B31. Where
limifs are not quoted, other proportions may be used.provided they are within a tolerance of + 10 %.

6 |[Standard cleaning methods

6.1| The processes and methods described in this part of ISO 27831 are indicative only of those most
conmmonly used in practice. However,-there are numerous formulations of solutions and proprietary processes
aval|lable which are not included-in:this part of ISO 27831. Throughout this part of ISO 27831, the process and
method designations in brackets’ which follow references to cleaning treatments refer to the progesses and
methods in Clause 22.

6.2 | All porous castings shall be degreased, cleaned and dried prior to their impregnation.

6.3| The efficienCy of some of the methods may be increased by the use of ultrasonic agitation |(process A,
method AB), but{care shall be taken to avoid damage to delicate items and assemblies such as Electrical or
eleqtronic equipment and semi-conductor devices.

6.4 | cToravoid packing or nesting of large volumes of small items in soak cleaners, a barrel cleaning method

Wwhaucad Thic maathaod 1o At ot far thhin ~r AAliants b~
may-be-used—Fhis-method-is-nrot-suitable-for-thin-or-delicate-tems-

6.5 Vibratory cleaning methods may be used for the deburring and polishing of fragile components in a
moving bed of abrasive medium (process D, method D3) containing a detergent compound.

7 Non-corrosion-resisting steels, cast irons and pure irons

See ISO 27831-1.
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8 Corrosion-resisting and heat-resisting steels

See ISO 27831-1.

9 Pretreatment of metals prior to powder coating

See ISO 27831-1.

10 Clean

See ISO 27

11 Alum

11.1 Gene¢ral

Etching ang
cause streg
have a sev
do not reco

The propert
or above 1(

11.2 Geng¢ral degreasing and cleaning

Degrease g
a) proces
b) proces

final ing
c) proces
d) proces
e) oxider
f)  pickling
g) etchin
h)

Ing and preparation processes

831-1.

nium and aluminium alloys

pickling processes may adversely affect fatigue strength and, for certain high-strength alloys,

s corrosion problems. In particular, sodium hydroxide (method/P2) and pickling (process N)
bre effect and agreement between supplier and purchaser is fiecessary for its use. Some aut
mmend the use of sulfuric acid on aluminium.

ies of certain heat-treatable aluminium alloys may be adversely affected by prolonged treatme
0 °C. Some aluminium alloys are also susceptible to'Rydrogen embrittiement.

nd clean by one or more of the following processes and methods, as appropriate:
5 A;

5 B (method B1) for degreasing unmachined or rough-machined aluminium alloy forgings pric
spection;

5 B (method B2);
5 D;
bmoval in chromic acid/sulfuric acid solution (process O);

in aceordance with process N;

may
can
hors

ht at

in-sodium hydroxide solution (method P2):

a chemical or electrolytic polishing treatment (process P).

Drying by chlorinated solvents is not permitted.

11.3 Removal of corrosion products

Use one of the following procedures:

a)

immersion in chromic acid/phosphoric acid solution in accordance with process P (method P1) which

results

in least attack of underlying metal;
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b) process O, process P (method P3) or process D (excluding method D1) to remove light corrosion
products and soil;

c) process P (method P2) or process D (excluding methods D1 and D4) to remove light corrosion products
in situ.

NOTE In certain circumstances, fine-abrasive blasting may peen over pits and retain corrosion products.

11.4 Preparation prior to anodizing

Deqrease_and clean in accordance with 11 .2 (‘ery out the andi7ing itself in accordance it

ISO 8078,

ISO

11.

Dedrease and clean in accordance with 11.2.

11.

ltem
ina

11
As

acc
(pro

11

Anyj
autd

Aty
coa

The)
Inte

.Y Preparation prior to electroplating

.8 Preparation prior to autocatalytic nickel plating

10074 or another appropriate International Standard.

b Preparation prior to oxide removal treatment (process O) or filming treatment

5 Preparation prior to adhesive bonding of unanodized items

ccordance with process O or P, as appropriate.

preparation for the electrodeposition of any required*-finish, items shall be degreased,
prdance with 11.2, and given an immersion deposit’of zinc followed by an electrodeposi
cess W) or another metal.

process providing a good zincate or modified-zincate coating suitable for electroplating is sat
catalytic nickel plating.

pical (recommended) sequence.is to apply a double zincate coating prior to application of the 3
ing, as described below:

process W a) followed by process W b) 2) to W d);
immerse in nitric'acid (volume fraction 50 %) for approximately 1 min followed by rinsing;
repeat process W d).

items._are now ready for autocatalytic nickel plating in accordance with ISO 4527 or another
rnational Standard.

s shall be prepared for bonding by degreasing and cleaning in accerdance with 11.2 and then by etching

pickled in
[ of copper

sfactory for

utocatalytic

appropriate

11.9 Preparation prior to conversion coating

Degrease and clean in accordance with 11.2.

11.10 Preparation prior to metal spraying

Degrease and clean in accordance with process A (method A1 or A2) and process B (method B2) followed by
coarse-abrasive blasting in accordance with process D (method D1) using a non-metallic abrasive.
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11.11 Preparation prior to vitreous enamelling

11.111 S

A typical (recommended) procedure for sheet, extrusions and items made from casting alloys is as follows:

heet, extrusions and items made from casting alloys

a) degrease in accordance with process B (method B2) using a solution buffered at pH 8,9 to 10;

b)

immerse for 5 min to 15 min at 80 °C in the following solution:

chromigacid (CrQ.) 30 g/l to 40 g/l
sulfurid acid (H,SO4) (o= 1,84 glcm3) 165 g/l to 185 gll;
(or usela proprietary non-chromate deoxidizer);

immerge for 30 s to 2 min at 25 °C in the following solution:
potassjum chromate (Na,CrO,4-10H,0) 190 g/l to 210 gl/l;
sodiun hydroxide (NaOH) 30 g/l to 50 g/l.

11.11.2 Other castings

Degrease in accordance with process B (method B2) using a solution-buffered at pH 8,9 to 10.

11.12 Prgparation prior to supplementary treatments.on’physically vapour deposited

aluminium

Degrease in accordance with process A (method A2)~and clean in accordance with the requirement
ISO 22779.

12 Copper and copper alloys

12.1 Geng¢ral degreasing and cleaning

Alloys susceptible to stress corrgsion cracking shall not be cleaned in acidic or ammoniacal media. Dr

nated solvents is~also unacceptable. Degreasing prior to stress relief is permitted in stabil
hydrocarbons <or~in an alkaline aqueous solution. After stress relief, these alloys shal
bnd cleaned by-the following methods, as appropriate:

5ing in.an erganic solvent in accordance with process A;

5ingin’ an alkaline aqueous solution in accordance with process B;

ying
zed
be

cleaning in an acid emulsion in accordance with process C;

abrasive cleaning in accordance with process D (method D2, D3 or D4 or, for castings only, method D1);

cleaning in accordance with process Q;

etching or polishing in accordance with process R using a chemical treatment (method R2 or R3) or an

using chlor
chlorinated
degreased
a) degred
b) degrea
c)
d)
e)
f)

electro
8

Iytic treatment (method R5).
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12.2 Preparation prior to electroplating

12.2.1 Degrease and clean by one or more of following processes and methods, as appropriate:

degreasing in an organic solvent in accordance with process A,
degreasing in an alkaline aqueous solution in accordance with process B;
cleaning in an acid emulsion in accordance with process C;

abrasive cleaning in accordance with process D (method D2, D3 or D4 or, for castings only, m

-2:2008(E)

ethod D1);

9)

12.3
acio
wat

12.3
prog
alkd
soly
thor
Rod

12.4
with
sulf

12.8 Preparation prior to autocatalytic nickel plating

Deg

cleaning in accordance with process Q;

acid descaling, etching or smoothing in accordance with process R (note that copper alloys
aluminium and/or nickel may not be cleaned sufficiently using process R and may requir
treatment by process Q);

etching or polishing in accordance with process R using a chemical treatment (method R2 ¢
electrolytic treatment (method R5).

.2 When plating in a cyanide solution is to be the next treatment; the’cleaning procedure s
pickling in accordance with process Q or process R (method R1 or’R2) and shall be followed
br and immersion in a solution containing about 50 g/l of sodiumef potassium cyanide.

.3 Soft-soldered items (other than beryllium/copper alloy.items) shall be degreased in acco
ess A (method A1 or A2) and then cleaned by immersion for the minimum time necessaf
line cleaning solution in accordance with process B (method B2). This shall be followed by imr
tion containing approximately 100 ml of 40 % mdss fraction fluoroboric acid (HBF,) per
pughly and copper plating to a minimum thickness of 1 um using a cyanide copper electrg
helle salt/cyanide type) having a pH of 10 to 124and operated at a temperature 60 °C £+ 10 °C.

.4 Beryllium/copper items which are to*be plated in an acid electrolyte shall be cleaned in
process Q (method Q1) followed by ifsing in water and immersing in a solution containing
iric acid (p = 1,84 g/cm3).

rease and clean in accerdance with 12.2 and then treat as follows:

clean cathodically-in-a mild alkaline cleaner in accordance with process B;
rinse (see 5.5);

catalyse‘the surface by one of the following four methods:

by striking in an electrolytic nickel bath in accordance with process M (method M4) (see A

containing
e additional

r R3) or an

hall include
Dy rinsing in

rdance with
y in a mild
nersion in a
itre, rinsing
lyte (of the

accordance
100 ml/I of

nnex F),

by immersion In an activating dip, containing €.g. palladium chioride, untl the surface ha
indicating deposition of palladium, followed by rinsing and transfer to the autocatalytic
(when proprietary solutions are used, the directions of the suppliers shall be followed),

by contacting the surface of the item with aluminium wire whilst immersed in the autocat
solution (or contacting with an already plated item) until the autocatalytic nickel has spre
entire surface,

s darkened,
nickel bath

alytic nickel
ad over the

by applying an initial cathodic potential to the item immersed in the autocatalytic nickel bath.

Carry out the autocatalytic nickel plating itself in accordance with 1SO 4527 or another appropriate
International Standard.
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aration prior to hot tinning (TRI process) [2]

Degrease in accordance with process A or B. Oxygen-containing copper shall be treated cathodically at a
current density of 1 A/dm2 to 5 A/dmZ in an alkaline solution (e.g. 50 g/l sodium hydroxide).

Following degreasing, pickle in accordance with process R (method R1, R2 or R4).

12.5 Prep

Degrease a

aration prior to vitreous tinning

s follows:

— for staII items, e.g. jewellery, heat in a furnace or with a blow torch until the items are at dull-red

and pl
distorts

— for larg
of lubr
solvent

Following d

— immers
volume

—  immers
acid (p|

— neutral

— dry with hot, clean air.

13 Nickel alloys

inge into cold, running water or allow to cool in air (note that relatively thin sections may
d due to the quenching effect);

e or heavy items, degrease either in accordance with process B or, if made necéssary by the
cant used in pressing, in accordance with process A (method A1) usingAtrichloroethylene
, in each case followed by rinsing in cold, flowing, agitated water.

egreasing, clean by pickling, as follows:

e for 2 min to 10 min at room temperature in an aqueous sofution containing a 10 % to 1
fraction of nitric acid (p = 1,42 g/cm?3);

e for 5 min to 15 min in an aqueous solution containing.a 10 % volume fraction of hydroch
=1,16 g/cm3);

ze in a mildly alkaline solution;

13.1 Gen

Degrease and clean by one or mare of following processes and methods, as appropriate:
a) degreaking in an organic’solvent in accordance with process A (method A1 or A2);

b) degreaking in an aqueous alkaline solution in accordance with process B;

c) cleani

d) abrasieccleaning in accordance with process D;

ral degreasing and cleaning

in an<acid emulsion in accordance with process C;

heat
be

ype
as

5 %

oric

e) sodium hydride descaling in accordance with process E;

f)  pickling in an acid solution in accordance with process T;

g) chemical or electrolytic etching in accordance with process X.

13.2 Prep

Degrease a

10

aration prior to electroplating

nd clean by the processes and methods given in 13.1, as appropriate, including process X.
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13.3 Preparation prior to autocatalytic deposition

Degrease in accordance with 13.1, followed by a nickel strike [process X b)].

13.4 Preparation prior to vitreous enamelling

13.4.1 Degreasing and cleaning is normally carried out in accordance with the following processes and
methods:

a) process A;

b) |process B;

c) |process D (method D2).

13.4.2 The following procedure may also apply:

a) |degrease and clean by one or more of the processes and methods in 13.4.1) as appropriate;

b) |etch by immersion for 5 min to 20 min in an aqueous solution containing a 10 % volume fraction of nitric
acid (p=1,42 g/lcm3) and a 2 % volume fraction of hydrofluorichacid (40 % mass fractipn solution,
p=1,128 glcm3) at a temperature between room temperature afd 40 °C;

c) |immerse for 3 min to 5 min in the following neutralizing solution at a temperature of 70 °C to 80 °C:
anhydrous sodium carbonate (Na,CO3) 4,5 gll;

borax (Na,B,0--10H,0) 15g/l.

14 | Titanium and titanium alloys

14.1 General degreasing and cleaning

14.1.1 Degrease and clean by~one or more of the processes and methods given in 14.1.2 tq 14.1.7, as
appfopriate.

14.1.2 Degrease in an-prganic solvent in accordance with process A. Certain chlorinated-Hydrocarbon
solMents (including these in paint-stripping agents) may cause hydrogen embrittlement or stregs corrosion
cragking of some_fitanium alloys and the following precautions shall be observed when such qolvents are
usefl:

a) |stressedsitems made of titanium or titanium alloys (such as Ti-5AI-2,5Sn) shall not be exppsed to hot
chlorinated solvents;

b) the—sotvents—shatt-be kcpl cltearmand-theaccumutatiomrof freeacid-—shattbe plcvcnlcu' maccordance with
the supplier's instructions for use;

c) where hot solvents (such as trichloroethylene or hot perchloroethylene) are used as liquid and/or vapour,
the time of immersion shall not exceed 30 min for any one degreasing operation;

d) care shall be taken to remove all traces of solvent from the item immediately after cleaning and before
any further operation is performed.

14.1.3 Degrease in an alkaline aqueous solution in accordance with process B. Cathodic cleaning shall not
be used.

14.1.4 Clean in an acid emulsion in accordance with process C.

© IS0 2008 — Al rights reserved 1M


https://standardsiso.com/api/?name=cc0bf6fcc90ae7b77dc10bb5aa79ee57

ISO 27831-2:2008(E)

14.1.5 Carry out abrasive cleaning, by wet methods only, in accordance with process D.

14.1.6 Descale by a suitable method.

14.1.7 Pickle in nitric acid/hydrofluoric acid solution in accordance with process S.

14.2 Preparation prior to electroplating

Titanium and titanium alloys are difficult to electroplate. A preparatory treatment is suggested in process Y.

14.3 Prep@ration prior to autocatalytic nickel piating

Prepare as
rinsed (see
with ISO 4527 or another appropriate International Standard.

for electroplating (see 14.2). After the nickel strike (method Y2 c), the items shall be-thorou
5.5) before being transferred to the autocatalytic nickel-plating solution for plating in*accords

15 Magnesium alloys

15.1 Geng¢ral degreasing and cleaning prior to electroplating and conversion coating

Degrease in accordance with process A or B, using the appropriate methads.

15.2 Prepjaration prior to electroplating

Use the foll

a)

12

bwing procedure:

clean gathodically for 1 min at room temperature in théZfollowing solution:

sodiun hydroxide (NaOH) 30 g/l
sodiung cyanide (NaCN) 30 g/,
sodiun] carbonate (Na,CO3) 15 g/l;

rinse (§ee 5.5);

pickle i

h phosphoric acid (9 ='1,75 g/cm3) at room temperature for 30 s;

rinse (§ee 5.5);

activat¢ by dipping, at room temperature, in the following solution:

phospHoricacid (H3PO,) (o= 1,75 g/cm3) 130 ml/l to 150 ml/l, preferably 135 ml/l,

ghly
nce

potassium fluoride (KF) 60 g/l to 80 g/l, preferably 70 g/l;

rinse (see 5.5);

immerse at 90 °C to 95 °C for 5 min in the following solution (the preferred values will give a pH of 10,6):

zinc sulfate (ZnSO,4-7H,0) 45 g/l to 55 g/l, preferably 50 g/I,
sodium pyrophosphate (Na,P,0-) 150 g/l to 200 g/l, preferably 180 g/l,
potassium fluoride (KF) 4 g/l to 8 g/, preferably 6 g/l,

sodium carbonate (Na,CO3)

3 g/l to 10 g/l, preferably 4 g/l;
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rinse (see 5.5);

plate in a cyanide copper solution to produce a deposit thickness of at least 5 ym, using “live” entry, i.e.

making the electrical connections before the items are immersed in the copper bath, followed by thorough

rinsing;
)

deposit with the required type of coating.

15.3 Preparation prior to conversion coating

15.3- 1+ Gemnerat

To ensure high resistance to corrosion, it is important that the alloy does not contain any entrapped flux and
has|a low impurity content, and that the surfaces of the parts are not contaminated by:flux, sand or other
resiflues from the casting process or other impurities from fabrication processes, such as die casting, rolling or
forgjng, or left after abrasive blasting. Smearing of other metals, e.g. machining residues in cutting fluids, into
the purfaces shall also be avoided.

15.3.2 As-cast castings

15.3.21 Castings, other than certain die castings, shall first be blastcleaned in accordance with process D
(method D1), followed by pickling in accordance with process F.

15.3.2.2 Subsequently, with the exception of castings which have been machined all over, |carry out a
fluofide anodizing treatment in an aqueous solution containing 150 g/l to 250 g/l of ammonium bifluoride
(NH4HF,) in a vessel lined with hard rubber or suitable plastics material resistant to acid fluoride sqlution.
Maiptain the concentration of the ammonium bifluoride in the bath at a mass fraction between 15 % and 25 %
by the addition of fresh quantities of NH,HF,. Disgard the bath if it becomes contaminated with forgign metals,
acid radicals other than fluoride, or organic matter:

The| temperature of the bath shall not exeeed 30 °C. Stir the bath with a pole made of wood| ebonite or
magnesium alloy.

Treat items in pairs of approximately equal surface area using alternating current at a voltage of 90 V to 120 V.

Dark afeas in hollows may indicate the entrapment of gas during treatment. Very thin semi-trans

ting clamps

ich extend into the solution shall be made of a magnesium alloy other than magnesium-manganese alloy.

n unbroken

r electrode.

nd.

parent films

indicate’ treatment at too low a voltage; this film may, however, be acceptable on machined

or wrought

surfaces in good condition. An etched appearance indicates a bath too low in ammonium fluoride, too hot or
operated at too high a voltage. A thick film is a possible indication of the presence of radicals other than
fluoride. Surface pitting may be caused by chloride in the bath.

WARNING — Spray from the bath is poisonous and the application of high voltage requires
appropriate safety precautions.

15.3.2.3 Unless the subsequent chromate treatment is to be carried out in an acid bath capable of
removing the fluoride film left by the cleaning process, this film shall be removed by immersion for up to
15 min in a boiling aqueous solution containing 100 g/l to 150 g/l of chromic acid (CrO3), followed by
immersion either for 10 min in a boiling aqueous solution containing 50 g/l of sodium hydroxide or for 5 min in
a cold aqueous solution containing 150 g/l to 200 g/l of hydrofluoric acid (p = 1,128 g/cm3).
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The items are now ready for conversion coating and the application of any organic finishes.

15.3.3 Machined castings

Degrease in accordance with process A (method A1) and process B.

The items are now ready for conversion coating and the application of any organic finishes.

15.3.4 Forgings

£

With the ex
15.3.2.

15.3.5 Shegets and extrusions

Degrease i

Then treat

in accordan

The items 3

16 Zinc-

16.1 Gene¢ral degreasing and cleaning

Unless oth¢rwise required, e.g. for chromate conversion¢eoating of zinc surfaces, degrease in accords

with proces

Zinc-based
final finish.
which peng
corrosive rg
avoided.

16.2 Clea
Immerse in

Corrosion d
stated in 16

T accordance with process A (method A1) and process B.
h

.;Cpi.iUlI Ui’ itclllb Wilib;l dic i.U IUU IIIdbiIilICd d“ OVvceld, d“ IUIgillyb b;ld“ IUC ilUdtUU‘ ill dbbUlddllbU

e items in accordance with 15.3.2.2 or by scouring with pumice powder.applied with a moist
ice with process D (method D3).

re now ready for conversion coating and the application of any organic finishes.

pased alloys

5 A (method A1) and process B (method B2):
alloys are normally in the form of pressure die castings with chromate conversion coating as
Die-cast items frequently contain-sub-surface porosity, and any process such as acid etc

trates the non-porous skin may ‘expose this porosity, allowing the consequent entrapmer
sidues and giving rise to corrosion problems in storage and/or in service. Such processes sha

hing of corroded items
a solution containing about 100 g/l of chromic acid (CrO3) at 90 °C.

f pressure ‘die cast zinc alloys during storage or service may expose sub-surface porosity
.1, any cleaning process leaving corrosive residues shall be avoided.

16.3 Preplaration of zinc alloy die castings prior to electroplating

ith

rag

nce

the
hing
t of
| be

As

Preparatory treatments are given in process Z.

16.4 Preparation of zinc alloy castings prior to chromate conversion coating or phosphate

treatment

Degrease in accordance with process A and process B (method B2).

17 Tin and its alloys

Prior to electroplating, prepare in accordance with process U.

14
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18 Tungsten alloys

18.1 Preparation prior to electroplating

Degrease in accordance with process A (method A1) and process B (method B1) and clean by anodic
treatment at a current density of 5 A/dm2 for 2 min at ambient temperature in the following solution:

sodium hydroxide (NaOH) 200 g/l;

sodium cyanide (NaCN) 100 g/l.

Then rinse in cold, running water (see 5.5).

Effgctive anodic treatment can also be carried out using lower current densities but proportionally Ipnger times,
e.g.|2 A/dmZ for 5 min.

18.2 Preparation prior to adhesive bonding

Degrease in accordance with process A (method A1) and process B (methaod-B2). Then clean in pccordance
withl process D. Specialist advice may be required for some alloys.

19 |Lead and its alloys

NOTE Lead is active chemically and forms oxide films in air“films of insoluble salts with most acid$ during acid
pickling (sulfuric, hydrochloric and hydrofluoric acids cannot be GSed, but sulfamic and fluoroboric acids can)) and diffuses
into pther non-ferrous metals when it is contact with them.

First degrease in accordance with process A.

Then clean by immersion in a hot solution containing a 5 % mass fraction of ammonium acetatg to remove
PbQ and PbSO,.

20 | Zinc-, cadmium-, chromium- and gold-coated items

20.1 Preparation of zinc-coated items prior to chromate conversion coating

Freghly zinc-coated-stéel items, including those which have been given hydrogen embrittlement relief heat
treatment in accordance with 1SO 9588, which have not been contaminated with oil, greasqg (e.g. from
hanfling) or dirt-errbeen exposed to any outdoor environment may not need any further degreasing.

Zing-coated.items which are not freshly coated, including those which have been given hydrogen
embrittlement relief heat treatment in accordance with 1SO 9588, shall be degreased in accofdance with
pro¢ess A and process B (method B2) (see also 16.1 and Annex E).

20.2 Preparation of cadmium-coated items prior to chromate conversion coating

Degrease in accordance with 20.1 (see also 16.1).

20.3 Preparation of physically vapour deposited cadmium prior to supplementary treatments

Degrease in accordance with process A (method A2) (see also ISO 22778).
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20.4 Preparation for chromium-coated parts prior to supplementary treatments

Degrease in accordance with process A (method A2) and then treat by immersion in a solution containing a
1 % mass fraction of chromic acid (CrO3) at room temperature for a few minutes.

20.5 Removal of surface contamination from gold coatings [4]

Process V is suggested as a suitable procedure.

21 Pretr¢atmentofmetats priorto powdercoatng——— |

21.1 Preparation of aluminium prior to powder coating

Degrease in accordance with 11.2.

21.2 Preparation of zinc and hot-dip-galvanized steel prior to powder coating
For zinc: dggrease in accordance with 16.1.

For hot-dig-galvanized steel: degrease in accordance with process A /{method A1 or A2), followed by
process D (method D2).

NOTE $ulfuric acid pickling (process F) is unsuitable for galvanized steel:

21.3 Preparation of copper and brass prior to powdercoating

Degrease gnd clean in accordance with 12.1.

22 Clearling and preparation processes (sequence follows that in ISO 27831-1:2008,
Clause 10)

WARNING — Many of the chemicals,and processes referred in this part of ISO 27831 are hazardoups to
health and|safety. Appropriate precautions, especially in dealing with hydrofluoric and chromic adids,
shall be taken. This part of ISO 27831 only refers to technical suitability and in no way absolves either
the designpr, the producer, the supplier and/or the user from statutory and all other legal obligations
relating to|health, safety and\environmental considerations at any stage of manufacture or use. |t is
the responsibility of the user of this part of 1ISO 27831 to establish appropriate health, safety jand
environmentally acceptable practices and take suitable actions to comply with any national and
international regulations.

When mixing concentrated sulfuric acid with water or an aqueous solution, always add the sulfuric
acid slowly to the water or aqueous solution, never vice versa, and stir thoroughly during additfon.
Allow the mi :

NOTE 1 The following processes and methods for the pretreatment of metals are only indicative of those most
commonly used in practice. However, there are numerous formulations of solutions which are not included in this part of
ISO 27831. In addition, there are various proprietary products available for processes in accordance with the suppliers’
instructions.

NOTE 2  The terms “cold”, “room temperature”, “warm” and “hot” are considered to represent mean temperatures of the
order of “less than 25 °C”, “around 25 °C”, “from 25 °C to 45 °C” and “greater than 45 °C”, respectively. All acid solutions
are technical grade unless specified otherwise.

NOTE 3  Since some of the cleaning and preparation processes specified for ferrous materials in ISO 27831-1 can also
be used for non-ferrous materials, the cleaning and preparation processes in this part of ISO 27831 follow the same
sequence, using the same designations, as in Part 1.
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22.1 Process A — Organic-solvent degreasing and cleaning

22.1.1 General

Solvents which have an adverse effect on the metal are detrimental. The heat capacity of the component is of
great significance. For instance, heavily contaminated thin sheet may degrease unsatisfactorily with a
particular vapour treatment. In such cases, spraying with clean condensed solvent after vapour treatment, or
immersion in boiling liquor, is preferred. For most applications, liquid and vapour degreasing as well as
alkaline degreasing may be required for comprehensive degreasing of the metal surfaces. Boiling-liquid and
vapour cleaning plants shall be operated and maintained in accordance with supplier’s instructions and

app

fnlnri:\fn national and international rpgnlaﬁnnc

22.1

This
solV
nati

For
on f{
will

mor
be U

221

The]
cho
age

Iten
imni
use
Wh

.2 Method A1 — Hot solvent, not water-rinsable

method covers liquid and vapour degreasing in hot halogenated hydrocarbon solvents. T
ent shall be known to be stable for this use. Subject to the restrictions for titaniom“(see 14.1
bnal and international regulations, the use of the following halogenated solventsiis permitted:
trichloroethylene;

perchloroethylene.
this method, items made of aluminium, magnesium or titanium)shall be free from swarf. Sonj
he maintenance of organic solvent and vapour degreasing‘baths is given in Annex A. Trichl
Fequire a water separator. Perchloroethylene has a higher boiling point than trichloroethylene

e suitable for the removal of high melting point waxes, Frichloroethylene and perchloroethyle
sed on assemblies containing fabric, rubber, paint ersimilar materials.

.3 Method A2 — Cold solvent, not water-rinsable

se cleaning agents are normally used by.immersion or by hand application (spraying or bru
ce of solvent is largely governed by censiderations of toxicity, volatility and flammability. Suita
hts include the following:

trichloroethylene;

perchloroethylene;

white spirit;

white spirit/solvent naphthas.

s made-of aluminium, magnesium or titanium shall be free from swarf. When the items are d¢g

ersion.in the solvent, at least three successive baths of solvent shall be used. When hand a
H, the solvent shall be applied by brushing or spraying and the solvent allowed to flood the w

e grade of
, as well as

e guidance
proethylene
and may be
ne shall not

shing). The
ble cleaning

greased by
bplication is
brk surface.
ntenance of

en‘the solvent becomes contaminated with grease, it shall be replaced. Some guidance on mai

organic-solvent baths is given in Annex A.

22.1.4 Method A3 — Hot solvent, water-rinsable

This method is used both for degreasing and to remove paint and carbonaceous deposits by means of a
solvent based on an emulsifiable blend of cresylic acid and o-dichlorobenzene. It is used with a water seal in a
bath operated at up to 60 °C or in accordance with the manufacturer's instructions.
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22.1.5 Method A4 — Cold solvent, water-rinsable

Dichloromethane-based mixtures (dichloromethane mass fraction approximately 70 %) are mainly used for the
removal of paint and carbonaceous deposits, but may also act as a degreasant. Dichloromethane-based
mixtures intended for application by brushing are unsuitable for use as degreasants.

Thickening and emulsifying agents may be added to assist contact and to facilitate rinsing. Corrosion

inhibitors may also be added for application to close-tolerance items or where the slight etching of the metal
surface which may take place is undesirable.

22.1.6 Methad

These mixtures may be used for the substantial removal of heavy deposits of oil or grease. Appficatign is
normally byl brushing or spraying, with subsequent water rinsing. Hydrocarbons, e.g. white spirit or|Kerosene,
with an emulsifying agent are suitable. For complete removal of all residual contamination, this® procedlure
shall be follpwed by process B.

22.1.7 Method A6 — Ultrasonic cleaning
Ultrasonic ¢leaning can be used as a supplement to solvent cleaning to remove-sglid contaminants that pnay
be particulgrly tenacious or which are present in deep recesses or other areas difficult to reach. The simplest
process is ja two-stage one consisting of initial cleaning in a solvent withr,ultrasonic agitation, followed by
vapour immersion. A three-stage process in which the initial cleaning is carried out by vapour immersion may
be used when contamination is particularly severe. The level of maintehance required for organic solvent|and
vapour degreasing baths shall also be applied to ultrasonic cleaning systems and there shall be similar
provision for water separation where chlorinated solvents are used.

22.2 Process B — Alkaline degreasing

22.2.1 General

This method may be used for complete degreasifig or in addition to preliminary solvent degreasing. It|has
advantaged over solvent degreasing in the remoyal of certain types of contaminants, including soaps and salts.
The cleaning action is based on the saponifying and emulsifying effects of aqueous alkalis, often reinforcefl by
sequestrating, complexing and surface=active agents. The ingredients are usually selected from sodium
hydroxide, sodium carbonate, sodium._metasilicates, trisodium phosphate, sodium pyrophosphate, sodium
borates, cgmplexing agents (such as’ EDTA, gluconates, heptonates, polyphosphates and cyanides) [and
organic surfactants. They may be_used hot or cold and with or without applied current which may be either
anodic or cathodic (but see Annex E). Very thorough washing is required to remove residual traces of alkgline
cleaners frgm the metal surfaces. The surfaces of metal items which have been alkali-cleaned and which| are
to be procgssed for the niext stage of coating without pretreatment shall first be neutralized by means of an
acid dip containing a_2;5-% mass fraction of chromic acid (CrO3) plus a 2,5 % volume fraction of phosphoric
acid (H;PO},) (o= 1575 g/cm3), then rinsed (see 5.5) and dried before the application of the coating.

22.2.2 Method B1 — General-purpose alkaline degreasing

The cleaning agent may contain any of the constituents given in 22.2.1. Heavy-duty types may contain a high
proportion of sodium hydroxide. They are suitable for use on all metals except aluminium, lead, tin and zinc,
each of which is attacked by strong alkalis. For these metals, pickling in sodium hydroxide or other alkaline
solutions shall only be employed with discretion, with the agreement of the purchaser, and shall be strictly
controlled.

22.2.3 Method B2 — Mild alkaline degreasing

The cleaning agent shall be free from sodium hydroxide and any other strong alkali and shall be inhibited to
avoid attack on the metal surfaces. It can be used by soaking or spraying.

Sodium metasilicate types shall include a mass fraction of at least 25 % of sodium metasilicate.
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Silicate-free types are based on alkaline phosphates and organic surfactants with the addition of buffers, if
required. They are used hot or cold and can be used with or without current (but see Annex E).

22.2.4 Method B3 — Cathodic alkaline degreasing

Other approved aqueous degreasers not chemically inhibited may be used with cathodic current, thus

avoiding attack on the metal (but see Annex E).

22.3 Process C — Acid emulsion cleaning

For .0 - ; nces where
organic contamination is slight, mineral acids containing a 2 % to 5 % volume fraction of nonsiopic surface-
actiye agents are used cold or warm by spraying or dipping, provided the use of the mineral|acid is not
confrary to other clauses and subclauses in this part of ISO 27831.

22.4 Process D — Abrasive cleaning

22.4.1 General

Redidual abrasive material left on items treated by abrasive cleaning may‘interfere seriously with subsequent
treﬁtment and shall therefore be removed from the metal surface by a'jet of clean, dry air which ghall be free
fronp oil and dust. Abraded items shall be handled with clean rubber,‘cotton or smooth plastic gloves, and any
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amination with dust, dirt, oil, grease or water shall be avoided:

bn using alumina for Method D1, it shall not have beencused on any other type of material, ¢.9. steel or

per-rich alloys, or have been otherwise externally contaminated.

b shall be taken to avoid using abrasives which*are insufficiently coarse or which have los
Lgh use in recirculating blast cabinets. Both_the’coarseness and the angularity of the abrasive

not suitable for thin sections, is preferable to suction blasting because of the slownes
hening characteristics of the latter.

.2 Method D1 — Coarse-abrasive blasting

is carried out by blasting=with chilled-iron grit, alumina or another coarse abrasive. Thg
hitable for thin items or\where a fine surface profile is required. With corrosion-resisting steg
ninium and aluminium~alloys, only lead-free alumina grit shall be used. When being cleaned p
ying, the surfacecshall be roughened, to provide an adequate key, by blasting with alumina. T
ace shall presentyan even, matt appearance. It shall be borne in mind that the surface will
e state and_any deterioration will very readily affect the performance of the coating.

method-is“also useful for cleaning corroded items.

.3“Method D2 — Fine-abrasive blasting
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This method is similar to method D1 but employs either non-metallic abrasives (e.g. alumina, glass beads,
corn husks) or metallic abrasives with or without water in such a way as to produce a finer surface profile than

that

produced by method D1.

22.4.4 Method D3 — Scouring

This method is carried out by rubbing or scrubbing with moistened pumice, alumina or another non-metallic
abrasive. Silicon carbide abrasive is not suitable for use on aluminium and aluminium alloys.
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22.4.5 Method D4 — Tumbling

Tumbling shall be carried out with a suitable abrasive in special equipment. Corners and edges may become
rounded or deburred in the process.

22.4.6 Method D5 — Wire brushing

Brushing either by hand or by mechanical methods may be used without supplementary abrasive.
Compatibility between the brush material and the material being treated shall be carefully considered. For
instance, the use of non-corrosion-resisting steel brushes shall be restricted to non-corrosion-resisting steels
and cast irons

22.5 Process E — Caustic-alkali descaling

Not normally used for the metals and metal alloys covered by this part of ISO 27831 (see méthod Efl in
ISO 27831-1:2008, if needed).

22.6 Process F — Acid pickling without electrolysis

Not normally used for the metals and metal alloys covered by this part of ISO 27834~

22.7 Process G — Acid dipping

Not normally used for the metals and metal alloys covered by this partof ISO 27831.
22.8 Process H — Anodic pickling

22.8.1 General

Of the anodic-pickling methods specified in ISO 27834-1, only method H1 is normally used for the metals|and
metal alloyg covered by this part of ISO 27831.

22.8.2 Method H1

Immerse the items in an aqueous selution (p at least 1,30 g/cm3) containing 300 ml/l to 350 ml/l of sulfuric
acid (p= 1,84 g/cm3). The solutiop-strength shall be maintained by periodic additions of sulfuric acid to Heep
the relative [density greater than-1,30 g/cm3. Soaking the items in an alkaline solution of sodium gluconate at
up to the bqiling point prior to-ithmersing them in the acid solution assists in the removal of scale.

Set the voltage so that théinitial current density is not less than 11 A/dm?2 (4 V to 8 V) and is preferably tyice
this. The temperaturg=shall not normally exceed 25 °C although, for removal of scale, a temperature of up to
70 °C may pe used->An inhibitor which is stable in the solution is allowed in order to reduce the formatign of
smut, but wetting\agents shall be avoided as they promote the absorption of hydrogen.

FHA OO R R OO A RHOHGE A PDe—avVeHaea Re—€ e nOf

anodic pickling is to render the metal passive, a condition that will be indicated by a sharp rise in voltage
between the item and the cathode, a corresponding fall in current and the onset of gas evolution from the item.
Passivity shall be maintained until the surface has acquired a light grey colour, free from dark smut. ltems can
be withdrawn from the solution for examination and, if necessary, put back in the bath for further treatment.

22.9 Process J — Acid de-rusting

Not normally used for the metals and metal alloys covered by this part of ISO 27831.

20 © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=cc0bf6fcc90ae7b77dc10bb5aa79ee57

ISO 27831-2:2008(E)

22.10 Process K — Alkaline de-rusting

Not normally used for the metals and metal alloys covered by this part of ISO 27831.
22.11 Process L — Chemical smoothing and electropolishing of steels
Not normally used for the metals and metal alloys covered by this part of ISO 27831.

22.12 Process M — Passivation and removal of surface contamination from corrosion-
resisting steels and surface preparation prior to electroplating

Not|normally used for the metals and metal alloys covered by this part of ISO 27831.

22.13 Process N — Acid pickling of aluminium alloys

22.13.1 General

Solytions of the approximate compositions given in methods N1 to N6 are—suitable for pickling| degreased
alurinium alloys and are usually accepted for use prior to the final inspection, of forgings.

An jmmersion time of up to 20 min may be used for sheets and up 10 1 h for castings. If thg solution is
confained in a metal tank, the parts shall not to be in electrical contact with the tank.

22.13.2 Method N1

Sulfuric acid (H,SO,) (0= 1,84 g/cm3) 90 ml/l to @20 mil/l;
sodium fluoride (NaF) 7,5 gllto 15 g/l.
Imnjerse the items at room temperature until yniformly clean. Rinse in cold water (see 5.5) and transfer to a
cold aqueous de-smutting solution containing-approximately 500 ml/l of nitric acid (p = 1,42 g/cmP) for about
1 mjn and then thoroughly wash in clean water at a temperature not exceeding 50 °C.
NOTE Aluminium build-up in the bath can influence the effectiveness of the bath.
22.13.3 Method N2

Sulfuric acid (H,SOg)(p = 1,84 g/cm3) 100 ml/l;

potassium fluotide (KF) 40 g/l.

Imnmerse thedtems at room temperature until uniformly clean. Rinse in cold water (see 5.5) and transfer to a

cold aqueous.de-smutting solution containing approximately 500 ml/l of nitric acid (p = 1,42 g/cmP) for about
1 mjn andthen thoroughly wash in clean water at a temperature not exceeding 50 °C.

NOT

22.13.4 Method N3

Sulfuric acid (H,SO,) (0= 1,84 glcm3) 100 ml/I;

hydrofluoric acid (HF) (40 % mass fraction solution; p= 1,128 g/cm3) 15 ml/l.
Immerse the items at room temperature until uniformly clean. Rinse in cold water (see 5.5) and transfer to a
cold aqueous de-smutting solution containing approximately 500 ml/l of nitric acid (p = 1,42 g/cm3) for about

1 min and then thoroughly wash in clean water at a temperature not exceeding 50 °C.

NOTE Aluminium build-up in the bath can influence the effectiveness of the bath.
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22.13.5 Method N4

Phosphoric acid (H3PO,) (o= 1,75 g/cm?3)

hydrofluoric acid (HF) (40 % mass fraction solution; p= 1,128 g/cm3)

200 ml/l;

7,5 ml/l.

Immerse the items at room temperature until uniformly clean. Rinse in cold water (see 5.5) and transfer to a
cold aqueous de-smutting solution containing approximately 500 ml/I of nitric acid (p = 1,42 g/cm3) for about
1 min and then thoroughly wash in clean water at a temperature not exceeding 50 °C.

NOTE

Aluminium build-up in the bath can influence the effectiveness of the bath.
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22.14.2

The items ghall be“treated as follows:

a)

Degregse by process A (method A1 or A2). Heavily soiled or small items may need more than

greasing and cleaning

able
e of
ther

one

treatment.

b)

bonded, use a silicate-free type of cleaning agent (see 22.2.3).

c)

without drying.

d)

Alkaline degrease in accordance with process B (method B2). For items which are to be subsequently

Rinse (see 5.5) and, where wet or dry abrasive blasting is not specified, transfer to the etching solution

Where dry abrasive blasting is specified or where wet abrasive blasting is specified but does not

immediately follow the rinsing operation, the items shall be dried. Care shall be taken to protect the
cleaned items from contamination.

22
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e) Items which have been dry abrasive blasted shall be treated with clean, dry compressed air followed by
alkaline degreasing in accordance with process B (method B2) and rinsed (see 5.5) to remove all traces
of blasting grit. They shall then be transferred to the chromic acid/sulfuric acid bath without drying.

f)  Items which have been wet abrasive blasted shall be rinsed (see 5.5) to remove all traces of blasting grit
and transferred to the chromic acid/sulfuric acid bath without drying.

All abrasive residues shall be removed since their presence may impair the properties of the etched surface.

22.14.3 Preparation prior to anodizing and adhesive bonding

22.14.3.1 Immediately after cleaning, immerse the items in one of the aqueous solutions-gpecified in
22.14.3.2 to 22.14.3.5. In all cases, the temperature range shall be 60 °C to 65 °C. The immersion time shall
be 25 min to 30 min for adhesive-bonding and organic-primer applications and 20 min to |30 min for
prefreatments prior to anodizing and other chemical treatments. Shorter immersion times ‘(less than 20 min)
shall be used for items which are machined all over and which are not to be adhesive,bonded.
22.14.3.2 For adhesive-bonding applications:

chromic acid (CrO5;) 45 g/l to 55 g/l;

sulfuric acid (H,SOy4) (p= 1,84 g/cm3) 220 g/l to 300 g/l.

22.14.3.3 As a pre-treatment for anodizing and other chemical freatments:

chromic acid (CrOs) 30 g/l to 55 gi;

sulfuric acid (H,SOy4) (p= 1,84 g/cm3) 150 g/ t0~300 g/l.

22.14.3.4 For adhesive-bonding applications:

sodium dichromate (Na,Cr,04-2H,0)+_ 65 g/l to 85 g/l;

sulfuric acid (H,SOy) (o= 1,84 g/ém?3) 220 g/l to 300 g/l.

22.14.3.5 As a pre-treatmentprior to anodizing and other chemical treatments:

sodium dichromate (NayCr,0,-2H,0) 45 g/l to 85 gll;

sulfuric acid (H,80y) (o= 1,84 g/cm3) 150 g/l to 300 g/l.

22.14.3.6 The following limits shall not be exceeded for any of the solutions specified in 22.14.3.2 to
22.14.3.5:

chloride (as NaCl) 200 mgll;

diulllilliulll 14 ylli,
copper 1,0 g/;
iron 19/l

The H,S0O4:CrO; ratio shall be between 4,5:1 and 5,5:1 (calculated in terms of mass fractions). The
H,S0,4:Na,Cr,0,-2H,0 ratio shall be between 2,5:1 and 3,5:1 (calculated in terms of mass fractions).

The solutions shall be prepared and maintained at the correct operating level with water having a conductivity

of not more than 10 uS/cm and shall be checked at regular intervals to determine conformance with the
solution control limits.
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A solution shall be discarded when the specific gravity attains a value of p= 1,38 g/lcm3, measured at room
temperature, or when solid materials separate out on cooling the solution to room temperature or at the first
signs of pitting, whichever occurs first.

A fresh solution shall be aged either with Al-Cu alloy scrap or with aluminium sulfate or copper sulfate.
If the etching solution is contained in a metal tank, the items shall not be in electrical contact with the tank.
Rinse the items in running water with a temperature not exceeding 40 °C to prevent surface sealing effects

(see also 5.5 for rinsing). The transfer of items from the pickling bath to the rinsing bath shall be as rapid as
possible to prevent dry spots forming on the surface.

If no subsequent chemical treatments are to be carried out, dry the items at a temperature not exceefling
65 °C, particularly before bonding. With items which are to be bonded using adhesive or coated with-a-prifmer,
the adhesife or primer shall be applied immediately after drying. The etched surfaces shall not‘betoughed
with the bafe hands or be otherwise contaminated. The etched surfaces shall be of uniform appgearance |and
free from any stains, deposits or pits.
22.15 Prqcess P — Aluminium and aluminium alloys — Removal of corrosjon products,
etching treatment, chemical polishing, electrobrightening and electropalishing
22.15.1 Removal of corrosion products
22.15.1.1 Nlethod P1 — Immersion
Immerse the items in a gently boiling aqueous solution of the following'composition:

chromig acid (CrO3) 7,5 g/l to 10.g/1;

phosptforic acid (H3POy,) (o= 1,75 g/cm3) 5 g/l to 7,5 ml/l.
An immersipn time of 20 min is normally adequate for'sheets and up to 1 h for castings.
22.15.1.2 Method P2 — Swabbing
Swab the items with a solution of 50 g/l-efichromic acid in water and rinse thoroughly in clean water (see 5{5).
22.15.2 Efching treatment
22.15.2.1 Method P3 — Etching by brushing or spray treatment
Where iten}s are unsuitable for immersion treatment, they can be treated by brushing or spraying with a
solution of phosphoric’acid in which kaolin and a suitable pigment are suspended. The free acidity of| the
solution, measuredias described in Annex D, shall be equivalent to that of a solution containing a 6,0 %o to
6,5 % masg fraction of phosphoric acid. In the case of an aluminium panel, the panel is held vertically apd a
film of matgrialis applied by brush (or spray) at a rate of 140 g/m? to the surfaces of the panel. The pangl is

maintained at a temperature of 15 °C to 20 °C in a draught-free environment for about 20 min for the film to
dry. The dry film can be easily removed by a jet of water or by the use of a stiff brush, leaving the aluminium
surface lightly etched.

22.15.2.2 Method P4 — Etching and de-smutting treatment using sodium hydroxide

This etching and de-smutting method is used prior to anodizing if a polished finish is not required.

Immerse the degreased metal in the following solution:

sodium hydroxide (NaOH)

sodium heptonate or sodium gluconate

24

25 g/l to 50 gl/l;
0,75 g/l to 1,0 g/l
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For a uniform etch of medium depth, the concentration of free sodium hydroxide in the solution shall not be
allowed to fall below 25 g/l and that of aluminium shall not be allowed to exceed 30 g/l. When the sodium
hydroxide and aluminium concentrations approach these values, the solution shall be replaced.

Operate the solution at 60 °C to 65 °C. The reaction is very vigorous and immersion times from 15 s to 1 min
are usually adequate.

When the finish produced becomes brighter and more reflective, this indicates that the solution is nearly
exhausted.

De-smut by dipping in a solution containing a 30 % to 50 % volume fraction of nitric acid (o = 1,42 g/cm3).

For |high-silicon-content alloys, add 10 % of hydrofluoric acid (40 % mass fraction solution, p =(1,128 g/cm3) to
the de-smutting solution. If high-silicon castings are not de-smutted satisfactorily, vapour-degreas¢ them prior
to apodizing.

NOTE 1 A finer etch is produced at the upper end of the sodium hydroxide concentrationgange.

NOTE 2 If there is unavoidable delay in transferring items from the de-smutting tank toithe rinse, staining may occur.

NOTE 3 If a common rinse tank is used for etching and nitric acid de-smutting, ‘corrosion of the items may pccur.

22.15.3 Method P5 — Chemical polishing

Immerse the items in the following solution at around 95 °C forup'to 2 min:

phosphoric acid (H3POy,) (o= 1,75 glcm3) 75 mi;
sulfuric acid (H,SO,) (0= 1,84 glcm?3) 20 ml/l;
nitric acid (HNO3) (o= 1,42 g/cms3) 5 ml/l.

Follpwing immersion, rinse the items (se€,5.5) and then further clean them in a solution containing a 30 %
volUme fraction of nitric acid (p= 1,42 g/cm?3) or 10 g/l of chromic acid (CrO3) and, finally, rinse [them again
(seg 5.5).

Thel amount of nitric acid lost by decomposition shall be limited to a volume fraction of 5 % to 10 %. Other
congtituents lost by drag-out may be replaced by additions of the original ingredient.

WARNING — Adequate-exhaust fume extraction is needed due to the emission of nitrous fumes.
22.15.4 Method/P6 — Electrobrightening

Thig methedxis suitable for super-purity aluminium (mass fraction 99,99 %) and alloys based gqn 99,99 %-
purity aluminium.

Car Y ott-anodic—treatment-at7+5—2c—to—86—=C—and—= putcllt;a: of 26-vV-BE—for—about26-mir—in—the fO"OWing
solution:
sodium carbonate (Na,CO 120 g/l to 200 g/I;
2 3

trisodium phosphate (anhydrous) (NagPO,) 25 g/l to 75 g/l.

Then rinse the items (see 5.5) and remove the thin film formed during electrobrightening by immersion at
95 °C for approximately 2 min in the following solution:

phosphoric acid (H3POy,) (o= 1,75 glcm3) 35 ml/l;

chromic acid (CrO3) 20 g/l.
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22.15.5 Method P7 — Electropolishing
This method is unsuitable for silicon contents exceeding a mass fraction of 2 %.

Carry out anodic treatment at 70 °C to 80 °C, at a current density of approximately 2 A/dm?2 and a potential of
12 V to 15 V DC, for approximately 2 min to 5 min in the following solution:

phosphoric acid (H3POy,) (o= 1,75 g/cm3) 400 g/l to 800 gll;

sulfuric acid (H,SO4) (o= 1,84 glcm3) 100 g/l to 200 gl/l;

chromig acid (CrOs) 40 g/l to 100 g/l.
22.16 Prqcess Q — Cleaning of copper and copper alloys

22.16.1 Method Q1 — Cleaning in dichromate/sulfuric acid solution

Immerse the items at room temperature for up to 2 min in an aqueous dichromate/sulfuric acid solution, a
typical composition being:

sodiur dichromate (Na,Cr,0,-2H,0) 200 g/;
sulfurid acid (H,SO,) (o= 1,84 g/lcm3) 40 ml/.
22.16.2 Method Q2 — Cleaning in ferric sulfate/sulfuric acid solution
Immerse thg items at 20 °C to 50 °C in a solution containing:
ferric splfate [Fe,(SO,4)s] liquor (containing approximately 640 g/l of ferric sulfate) 150 ml/l;

sulfurid acid (H,SO,4) (p= 1,84 glcm3) 50 ml/l.

22.17 Prqcess R — Acid descaling, etching, chemical smoothing and electropolishing of
copper and copper alloys

22171 Method R1 — Descaling dip

Immerse the items at 25 °C t050 °C in an aqueous solution containing 100 ml/I of sulfuric acid (H,§0,)
(p=1,84 g/ltm3).

22.17.2 Method R2 —Bright dip

This solutioh attacks copper-based alloys vigorously and it is therefore not recommended for items having|thin
sections or cloSe, tolerances.

Immerse the items at room temperature in an aqueous solution containing:

sulfuric acid (H,SO,4) (p= 1,84 glcm3) 500 ml/I;

nitric acid (HNO3) (o= 1,42 g/cm3) 250 ml/I;

sodium chloride or hydrochloric acid 1 g/l or 1 ml/l, respectively (this may be omitted).
Rinse the treated items (see 5.5) with a minimum of delay.

WARNING — Efficient fume extraction is essential as the process results in the evolution of highly
toxic fumes.
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22.17.3 Method R3 — Chemical smoothing

Treat the items at room temperature as follows:

a) degrease in accordance with process A (method A1) and process B (method B2);
b) rinse thoroughly in cold water (see 5.5);

c) immerse in an aqueous solution containing:

hydrogen peroxide (H,O-) 33 g/l to 50 g/l (e.g. 100 ml/l to 150 ml/l of 30 % mass fraction
H202 Solution);

sulfuric acid (H,SO,) (o= 1,84 g/cm3) 1,3 ml/.

d) [immerse for 20 s in a solution of dilute sulfuric acid as specified in 22.17.1 (method\R1).
Thel time of treatment required ranges from 15 min to 1 h, depending on the application.
Thel rate of metal dissolution depends upon the metal being treated and the temperature of the solution, but is

of the order of 13 um per hour. If the solution is used continuously, the dissolved copper shall be femoved by
circylation through an ion-exchange resin or by another suitable method.

22.17.4 Method R4 — Pickling in nitric acid
Imnjerse the items at room temperature for 2 min to 5 min in“an aqueous solution containing a 1% % to 20 %

volyme fraction of nitric acid (p= 1,42 g/lcm3). Oxygen-cohtaining copper which has been given| a cathodic
alkgline cleaning treatment shall be given the minimum immersion time.

22.17.5 Method R5 — Electropolishing
Varjous solutions based on phosphoric acid-may be used for the electropolishing of copper and jts alloys. A
recommended procedure is to use a.\solution containing a 70 % mass fraction of orthophosphoric acid

(p=1,75 g/cm3) in an aliphatic-alcohol/water mixture, with copper cathodes at a current density of 2 A/dm? to
5 Aldm?2, at 20 °C to 25 °C.

22.18 Process S — Pickling of titanium and titanium alloys

22.18.1 General

Imnjerse the items-in an aqueous solution having the nominal composition given in method S1 or §2.

22.18.2 Method S1

Hydrofluoric acid (HF) (40 % mass fraction solution, p= 1,128 g/cm3) > 40 ml/l but < 50 ml/I

nitric acid (HNO3) (p = 1,42 g/cm?3) not less than 200 ml/l.

The solution shall be used at room temperature, but its temperature shall not be allowed to exceed 30 °C.

22.18.3 Method S2
Hydrofluoric acid (HF) (40 % mass fraction solution, p= 1,128 g/cm3)  not more than 120 ml/l;
nitric acid (HNO3) (p= 1,42 g/cm3) not less than 400 ml/l.

The solution shall be used at room temperature, but its temperature shall not be allowed to exceed 30 °C.
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The removal of scale may be improved by prior immersion in the alkaline permanganate solution specified in
22.19.4 (method T3).

22.19 Process T — Pickling, chemical polishing and electropolishing of nickel and its alloys

22191 G

eneral

Immerse the items in an aqueous solution having the nominal composition given in one of methods T1 to T5.

NOTE The solutions used in methods T1 and T2 may promote preferential attack on nickel alloys unless the alloy is
in a solution peat-treated-condition:
22.19.2 Method T1
Hydrofluoric acid (HF) (40 % mass fraction solution, p= 1,128 g/cm3) 50 ml/l;
nitric a¢id (HNO3) (p= 1,42 glcm3) not less than\200 ml/l.
Use the soljition at a temperature not exceeding 65 °C.
22.19.3 Method T2
Hydrofluoric acid (HF) (40 % mass fraction solution, p = 1,128 g/cm3)*/ 125 ml/I;
ferric splfate [Fe,(SO4);3:6H,0] 250 g/l.
Use the solption at a temperature of 65 °C to 70 °C.
22.19.4 Method T3

Sodiunm hydroxide (NaOH)

potass
Use the sol

After rinsing
volume frag

22195 M
Glacial

nitric a

um permanganate (KMnO,)

tion of sulfuric acid.

acetic acid)(CH;COOH)

bid (HNO3) (p = 1,42 g/cm3)

200 g/l;

150 gl.

ition at a temperature above-55 °C in a steel tank.

, remove loosened oxides, etc., by immersion in an acid solution such as one containing a 1

ethod T4 — Chemical polishing

volume fraction 50 %;

volume fraction 30 %;

0 %

phosphoric acid (H3PO,) (p = 1,75 g/lcm?) volume fraction 10 %;

sulfuric acid (H,SO,) (o= 1,84 glcm?3)

Use the sol

ution at 90 °C.

volume fraction 10 %.

The preferred way of using this solution is to place it in a stainless-steel vat, covered with glass croffles
(hollow spheres) and to immerse the items in stainless-steel baskets. After an immersion time of 1 min to
3 min, the items are rapidly rinsed (see 5.5). The nickel taken up in the solution precipitates as nickel sulfate.
The sulfuric acid content needs to be maintained by periodic addition of concentrated sulfuric acid.

28
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22.19.6 Method T5 — Electropolishing

Treat the items anodically at room temperature in an aqueous solution containing a 70 % volume fraction of
sulfuric acid (p= 1,84 g/cm3) at a current density of 2,5 A/Jdm2 and with the items anodic with respect to the
tank.

22.20 Process U — Preparation of tin alloy for electroplating

degrease with hot organic solvent in accordance with process A (method A1);

clean eaither by _immaearsion or alectrobdically —in o mild alkaling clganar in accardancewith process B
+8a—eHR8—Y—HRBISIoR—OF 18 GH-ONHEaH—H—a—Ha—aaHh SIS —— Faah WA

22,

A rg
citra

Thig

22,

(method B2);

rinse in cold, running water (see 5.5);

immerse in a solution containing a 10 % volume fraction of hydrochloric @cid (o= 1,16
approximately 2 min (for tin alloys containing lead, substitute this solutionCby a solution
approximately 100 ml of 40 % mass fraction fluoroboric acid solution per litre;

rinse in cold, running water (see 5.5);

deposit approximately 5 um of copper from a cyanide solution;

rinse in cold, running water (see 5.5);

electroplate with the desired metal as required.

P1 Process V — Removal of surface contamination from gold coatings

commended method [4] is immersion in a solution containing a 1 % to 10 % mass fraction of t1
te [(NH,)3CgH50-] at pH 6,5 and 40 °C t6.80 °C for 5 min to 10 min.

method also improves the solderability of gold-plated items.

P2 Process W — Preparation of aluminium alloys prior to electroplating

Treat the items in the following’sequence of operations:

a)

b)

Degrease in accordance with process A (method A1) and clean in accordance with
(method B2).

Acid pickle in"accordance with either procedure 1) or 2):

1) , Imimerse for 1 min at a temperature not exceeding 40 °C in an aqueous solution containin

g/cm3) for
containing

jammonium

process B

0:

hydrofluoric acid (HF) (40 % mass fraction solution, p = 1,128 g/cm3) approximatg

ly 100 ml/l;

nitric acid (HNOs3) (o= 1,422 g/cms3) approximately 100 ml/l.

Renew the solution when its action becomes sluggish.
2) Treat in chromic acid/sulfuric acid solution in accordance with process O.

NOTE  This treatment is possibly slightly less satisfactory than the acid fluoride treatment

described in

procedure 1) above for promoting adhesion but, because of its less vigorous attack on the material, provides a

smoother cleaned surface.

Following acid pickling, carry out an alkaline etching and de-smutting treatment in accordance with

process P (method P4).
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¢) Rinse thoroughly (see 5.5) and proceed immediately to the zincate treatment.
d) Zincate treatment:

1) Immerse for 1min in an aqueous solution containing approximately 500 ml/l of nitric acid
(p=1,42 glcm3).

2) Rinse (see 5.5).

3) Immerse for about 3 min at room temperature in an aqueous solution containing:

zinc oxide (ZnO) approximately 100 g/l;
sodium hydroxide (NaOH) approximately 540 g/l.
4) Ripse (see 5.5).
5) R4gpeat 1) to 4).
e) Electroplate an undercoat of copper (or another metal) directly onto the zincate film.

In the gase of copper, transfer the items to a Rochelle copper-plating bath of the following composijtion
and pldte for 10 min at 1 A/dm?2:

sofdium cyanide (NaCN) 30 g/l to 45 g/l;
copper cyanide [Cu(CN),] 25 g/l to 35 gl/;
sofdium potassium tartrate (KNaC,H,O44H,0) (RoGhelle salt) 40 g/l to 60 g/l;
sofdium carbonate (Na,CO3) 25 g/l to 50 gl/l.

Maintaln the pH of the bath between 9,5 and(10,5 (using an electrometric technique) and the tempergture
betwegn 35 °C and 45 °C. Make electrical contact with the items before immersing them in the bath.

f)  After cppper deposition, rinse the jtéms thoroughly (see 5.5) and transfer immediately, without drying, to
the fingl plating bath.

22.23 Prqcess X — Preparation of nickel alloys prior to electroplating
Degrease and clean in accerdance with 13.1, followed by the following sequence of operations:

a) Etch for a maximum of 1 min at room temperature in an aqueous solution containing:

fefric chloride (FeCls) 150 g/l to 200 g/l;

[oiLferric chloride hexahydrate (FeCls-6H,0) 250 g/l to 330 g/l];

hydrochloric acid (HCI) (o = 1,16 g/cm3) 155 ml/l to 170 ml/l.
b) Carry out a nickel strike (not required prior to chromium plating) as follows:
Make the items cathodic in an aqueous solution containing:
nickel chloride (NiCl,-6H,0) approximately 300 g/l to 400 g/l;
hydrochloric acid (HCI) (p = 1,16 g/cm3) approximately 100 mi/l.

Plate at room temperature with nickel anodes at a cathode current density of approximately 15 A/dm?2 for
not more than 2 min.
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c) After the nickel strike, rinse the items thoroughly (see 5.5) and transfer to the final plating bath.
Surfaces previously nickel-plated shall be treated as the anode in a fresh solution containing a 30 % mass
fraction of sulfuric acid (p = 1,84 g/cm3) at room temperature and a current density of 22 A/dm2 for 5 min. On

completion of this high-current-density treatment, make the items cathodic for about 2 s by current reversal,
remove from the solution, rinse thoroughly (see 5.5) and transfer to the plating bath.

22.24 Process Y — Preparation of titanium alloys prior to electroplating

22.241 Method Y1 — General method for titanium alloys

Thig procedure is suitable for plating some titanium alloys, e.g. Ti-2Cu, Ti-4Al-4Mn;. (JJ-5Al-2,5Sn,
Ti-2,5Al-11Sn-4Mo and Ti-3Al-11Cr-13V.

a) |Degrease in accordance with process A (method A1 or A2) and process B (method'B2, withput current)
(see 14.1).

b) |Scour (method D3) using pumice powder moistened with an aqueous solution containing:
sodium hydroxide (NaOH) approximately 50 g/l;

sodium carbonate (Na,CO3) approximately 50 g/l.

Following scouring, rinse (see 5.5) and drain off the excess water.

c) |Etch in analytical-reagent grade concentrated hydroghloric acid (p = 1,16 g/cm3) at approximptely 30 °C.
For some alloys, addition of 0,05 g/l of chloroplatinic acid [H,(PtClg)] may improve coating adpesion. The
optimum immersion time depends upon the composition of the alloy, and may range from 10 min to 2 h. If
the solution is maintained at the boiling point;.afi immersion time of approximately 5 min may Qe adequate.

d) |Transfer rapidly to a rinsing solution containing 50 g/l of Rochelle salt (potassium sodium tartrate) in water.
Use at room temperature and agitate the item well.

e) |Transfer without delay to a copper tartrate plating bath at room temperature containing:

copper sulfate (CuSQ}4-5H,0) approximately 60 g/l;
Rochelle salt (KNaC4H,044H,0) approximately 160 g/l;
sodium hydroxide (NaOH) approximately 50 g/l.

Plate at 0,4:A/dm2 for 5 min. Make electrical contact with the items before immersing them in the bath.

f) |Rinse.in one of the following two solutions:

— |dilute sulfuric acid (approximately 1 % volume fraction solution) if subsequent plating is to be from an acid
electroplating bath (e.g. nickel or chromium);

— an approximately 5 % solution of sodium or potassium cyanide (expressed in terms of mass of cyanide
salt per volume of solution) if subsequent plating is to be from a cyanide electroplating bath (e.g. silver).

Further electrodeposits may be applied by conventional methods to the thin copper undercoat. For maximum
adhesion, the items shall be heat-treated at 450 °C for 1 h after final plating.

Thicker copper plating is not recommended because of the risk of formation of brittle intermetallic alloys
between the copper and the titanium on subsequent heat treatment.
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22.24.2 Method Y2 — Method for titanium and selected titanium alloys

This method is suitable for commercially pure titanium and for Ti-6Al-4V, Ti-4Al-4Mn, Ti-3Al-11Cr-13V and
Ti-2Cu only. It is not suitable for Ti-4Al-4Mo-2Sn-0,5Si or Ti-4Al-4Mo-4Sn-0,5Si.

2 for

3V,

) or
be

the

g of

a) Degrease in accordance with process A (method A1 or A2) and process B (method B2, without current)
(see 14.1).

b) Immerse in hydrochloric acid (p= 1,16 g/cm3) for approximately 5min at 90 °C to 110 °C or for
approximately 1 h at room temperature, followed by rinsing in cold, running water (see 5.5).

¢) Transfgrtoamnicketstrikesotutiomrofthefottowingcompositor—————————————————————————————————————

nigkel chloride (NiCl,-6H,0) 150 g/l to 250 gl/l;

hyfprochloric acid (HCI) (o = 1,16 g/cm3) 75 g/l to 125 g/l
Apply the strike at room temperature using nickel anodes and a cathode current density’ of 2,5 A/dn}2 to
2,9 A/dm2. A minimum coating thickness of 1 um is needed when the nickel strike is to be the basg
subseduent electrodeposits.

d) Rinse ip cold, running water (see 5.5).

e) Electroplate with the appropriate metal.

22.24.3 Method Y3 — Chemical-etching method

This methqd is suitable for commercially pure titanium and.for Ti-6Al-4V, Ti-4Al-4Mn, Ti-3Al-11Cr-1

Ti-5Al-2,5Sh and Ti-4Al-4Mo-2Sn-0,5Si.

a) Degredse in accordance with process A (method A1 or A2) and process B (method B2, without curient)
(see 14.1).

b) Etch inl a solution of hydrofluoric acid/nitric:acid in accordance with process S [method S1 (light etch
method S2 (deep etch)] for 5 min at room ‘temperature. The temperature of the solution shall no
allowed to exceed 30 °C.

c) Rinse ip cold, running water (see-5:5).

d) Rinse ip one of the following.two solutions:

— dilute sulfuric acid (1<% 1o 2 % volume fraction solution) if copper, nickel or chromium is to be
subseduent deposit;

— dilute Hydrochleric acid (2 % to 5 % volume fraction solution) if any other metal is to be electrodeposited.
If any glectrodeposit other than copper, chromium or nickel is to be applied, a nickel strike coatin
minimum-thickress—4 T shaltHbetsed-

e) Electroplate with the required metal.

32 © 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=cc0bf6fcc90ae7b77dc10bb5aa79ee57

