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bl Sri Lanka Standard

SPLCIFICATION FOR ELECTROPLATED COATINéS OF CHROMIUM FOR ENGINEERING
APPLICATIONS '

FOREVORD

This Sri Lanka Standard was authorised fon adoptioh and publicétion by
the Council of the Sri Lanka Standards Institution on $Q<I\7\& after
the draft finalised by the Drafting Committee on electroplating has

been approved by the Mechanical Engineering Divisional Committee¢

This standard applies to relatively thick chromium coatings, with or
without undercoats, for engineering applications where those properties
of chromium such as wear resistance, low coefficient of friction, and
load bearing characteristics are important.,

All values in this &tendard have been given in metric units.

For the purpsse of deciding whether a particular requirement of this
standard is complied with, the final value, observed or.calculated,
expresiing the result of a test or observation, shall be roundéd off.
in-accordance with CS 102, Number of figures to be resained in the
rounded off values shall be the same as that of the specified valué in
this standard. '

The éssistance denived from the publications of the International
Organigation for Standardizatiom Standards Association of Australia,
British SﬁaﬁdardsfInstituﬁionwand,Ind}an Standards Institution in the
preparation of this standard is greatefully acknowledged.

1

11 SCOPE

This standard ‘speci-fied reguirements for electroplated caatings of hard
chromium with or without undercoats on ferrsus and-non-ferrous metals

for engineering applications. g

2 REFERENCES
(ofS 102 Presentation of numerical values E

SLS 689 Glossary of terms on electroplating and related processes

IS0 1463 Metallic and oxide coatings - Measurement of coating thickrness -
Microsoopical method

IS0 2177 Metallic coatings - Measurement of coating thicknpess ~
Columetric method by anodic dissolution.

ISO 2198 Non-magnetic coatings on magnetic substrates - Measurement
of coating thickness - Magnetic method.

I50 2819/1 Metallic ¢oatiﬁéé"on”metaliic substrates - LElectrodeposited
and chenically deposited coatings - Review of methods

avallable for testing adhesion. _ ..
IS0 4516 - Metallic and related coatings - Vickers and knoop,microhardness
. tests. C S
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3 DEFINITIONS

For the purpose of this standard the definitions given in SLS 689, and
the following shall apply :

3.1 exfoliation : The process of falling awsxy in flakes, layers or
scales., '

3.2 finished state : The condition of the item at the completion of
all electroplating operations.

3¢3 inspection batch : A collection of items from which a sample is to
be reandomly drawn and 1nspected to determine compliance with the acceptan-
ce crlterla.

3.4 surface : The surface of the item ‘on which the electroplater is to
work. : : ) ' ' '

3¢5 significant surface : The part of the surface which is essential
to the appearance or serviceability of the article .and which is to. be
covered, or is cove.ed, by the coating.

4 CLALSIFICATION

Chromium coatlngu are cla551f1cd according to thickness and the type of
coating. ‘ ‘ '

‘The- full: classification code comprises the following :

Fe Cr ‘ 25 r

The chemical symosol for the
principle basis metal

The chemical symbol 'Cr' for
chromium i

A number indicating the minimum
thickness of the coating, in
micrometres

A letter indickting the type of
chromium coating

NOTE - The above example shows the code for 25 7um of regular chromlum on
iron or steel. e

Symbols for types of chromium coatings are as follwws :

r - regular chromium coating
cf ~ craek-freec type chromium coating

mp ~ micro porous chromium coating.

5  CONDITION OF THE ITEM BEFORE - BLECTROPLAT ING

5e1 General

The significaht surface shall bhe examined by the electrplater for visible
surface defects, such as porosity, cracks and undersirable coatings or any
other defects detrimental to the final finish. Any defects shall be brought
to the attention of the customer prior to any processing.

ceeseon B/



542 Surface finish

The surface finish of the item shall comply with the purtlcular requirement
of the customer, where any such rooulrements are so spec1f10d (see Appendix

NOTE -~ The surface flnlsh may ‘be 1wportant to the appearance or servicea-
b111ty of the.item and it is the customer's responolblllly to provide

precise details to the electroplater ‘dt the time of order.

5.3 Preplatlnp condltlon

The item as delivered to the electroplater shall prcforably be in g conditi
on-suitable for electroplating. e e

NOTE =~ If the item is to be supplied in a condition requiring mechanical
pretreatment the details should'bé agreed between the customer and the
electroplater (sSee Appendix A).

5.4 Treatment of basis metal before electroplating

Where the suseptibility to failure after electroplating is high due to
residual tensile stresses, strees relieving heat treatment of such items -
are recommended. ’ ’ '

Improvement “of fatlgue strength by the 1ntroduction of c0mpresolve stresses
on to the ourface of item by pcenlng is recommended where necessary.

5.5 Stress relieving

soe

Before being electroplated, parts ”hall‘-rf‘op601f1cd bm stress relieved.
The conditions set out in Table 1 shall normally be used, but different
conditions, that is, suitable combinations of a shorter time at appropriate
higher temperatures may be used if they have been’ shown to be effectlvo_
The heat treatment shall be carried out before tha commencement of any
Preparitlon or cleaning trcatment using agueous solutions. : :

TABLE 1 - Stress relieving conditions before electronlatlng

Maxified specified tensile

strength of steel;,ﬂm (MPa) fleat treatment

.

Rm K 1050 | None required
114,°a) <: R - 1450 " 1 h_minimum at betwcen
| Mo : 190° ana 220 °C
450 0 R 1800 18 n minimum at between
: : 190 -and 220 °c
R ;>1800 2k h minimum at between

190 and 220 “C.

If stress relief is performed after peening or other cold worklng
processes, the temperature shall not exceed 220 C. k1rts with surface-
hardened areas shall be stress relieved at 130 to 150 C for not less than
5 h, but shorter times at hlpher temperatures may be used if the resulting
loss of surface hardness of the substrate is dcceptable. -

0“..‘..4/"’
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Steels which have been chemically or electrlcally stripped of old-coatings
shall be heat treated within 6 _h. of strlpplng, as follows

a) Steel parts hav1ng tensile strength of 1050 MPa or dbOVL
sesacencsesdh at 190 - 220 °C

b) Caburized steel parts ..,.....,;.;..,.....;;sh at 130° - 150

Stress relieving heat treatment is not normally required for non-ferrous
metals. : ' ‘

The peening should be applied to surface(s) to be plated and to all
adjacent zones of high stress concentraticm, provided that the: ‘increased
gurface roughening resultlng from peening is acceptable or can be removed
by grinding.

NOTES

1. Points of high stress oceur whére there are notches, fillets and
abrupt thanges of contour,

The intensity of peening should be such that when measured in accordanc
with the procedure given. in Appendix D the minimum are height should be
not less than the follewing and be of uniform appearance

a) for items made of steel having a tensile strength of less than
1100M£"a L I A N I NI I S N RS SO PN O}mmc

b) for items made of steel having a tensile utrength of 1100 MPa or
AbOVE sveritiesieisnanarnnnnee Ok mm. ;

2+ Lower intensities of p ening may be necessary on thin sections ;
however, in such cases peening may not be fully effective in avoiding
a loss of fatigue strength.

Where grinding after peonlng and before p&atlng is requlred, the
minimum thickness of metal neccssary to achiéve any specified surface
finish should be removed. Generally this thickness should not be
more- than 77@m. ‘ ' ' ‘ : ‘

~~Stéé}s having tensile strengths of 1050 MPa or abcve are liable to
hydrogen embrittlement during the plating process and should be heat
treated, ‘withcut loss of fatigue strength, @t low temperature (see
clause 8) after peening and plating.

For non-ferrous methls, the peening intensity shall be agreed between
the customer and thé¢ electroplater. i

v

6 COATING REQUIREMENTS

6.1 General , R

The chromium coating shall be electroplated and be of e specified type.
Any part-of the specified chromium thickne:ss shall not/uubstltuted by any
underplate.

Items which are not subsequently machined shall be free from excessive
nodulation and tréeing at the edges and freom imperfections detrimental to
subsequent fabrication. There shall be no blistering or other signs of
poor adhesion of the coating on any surface of an item.

=
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NOTE - On items where a contact murk is unavoidable, the postition of th
mark is subjeet to apgrecment Letween the.customer.angitherelectboplétsr

VR B R R e
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(sce appéndix- 4. oy
ElectrOplatedvitems shall be clean and free from damage .

£,2 Appearance

6.2.1 Regular chrofium

The chromium coating of regular chromium on any significant surface which
is not required to be subsequently machined shall be bright and lustrous,
gontinuous, smooth and free from plating defects such as blisters, ‘
exfoliation or unplated areas when examined at a magnification of 8X.a

All plated items shall be free from cracks which are readily visible to

When tested in accordance with the .procedure given in Appendix B thick
coatings (over 50 /um) shall be free from cracks extending to the basis
metal. N

There shall be no pitting likely to affect the peirfommance of the finishe
item. :

6+2.2 Crack-free ‘chromium

The chromium couting of crack-free chromium shall be smocth, even and
essentially free from cracks.

+nen tested in accordance with the prbcedure given in Appendix B there
shall be no cracks extending to the basis metal.

NOTES

1. Crack-free chromium coatings are not recomnended in thickness exceedir
25/um and should not be finished by grinding.

2« Heat treatment, as described in clause 85imaykadversé1y'afféct the
corrosion protection characteristics of this type of coating.

€.2¢3 Porous chromium

The chromium coating of micro porous chromium which is produced either by
mechanical, chemical or electro Qhémica;“treatmentwis_to obtain an oil
retaining surface. Micro porous coatings can be further classified into

L types namely pin point, channel point, intermediate and mechanically
produced honed. type which are identifiable at a magnification of 50X. The
method for the determination of the degree of porosity and criteria of
acceptance shall be agreed between the customer and the electroplateéer.

These coatings shall be smooth, dense, uniform and free from plating defec
which may affeé¢t their proper functioning or protective value.

Pits or unplated areas up to 1.5 mm-in diameter, surrounded by an acceptab
deposit of chromium may be present in any number, provided that in any
10 mm sgyuare, porosity, including pits, is not greater than 40 percent.

Pits or unplated arcas greater than 1.5 mm in diameter, messured at the
finished. surface, surrounded by an acceptadle deposit of chromium are

subject to agreement between the customer and the electroplater (see
Appendix A).

e d e brve 6/"



Porous chromium coatings may be finished to final size by grinding, lapp~-
ing, honing, or other such method, provided that the degree of smoothpess
produced complies with the acceptance criteria (see Appendix A). Colour
variation shall not be.a cavse for réjection. : ~ B

o AT - .. >
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6.3 Partially coated suyrfaces : . \4-§ 

iWhere chromium is specified to be deposited on part of a surface only, the
area not to be plated shall be frec of coating (see Appendix A). Bounda-
ries >f such surfaces shall be free from beads, nodules, jagged edges and
other inrregularities. B '

N Coﬁting thickness

The thickness requirement of the plating shallrapﬁiy'afterfall metal
finishing and post plating grinding operations have been completed.

6.4.1 Regular chromium and crack-free chromium

‘Thickness of regular and crack-free chromium coatings shall comply with
the appropriate thickness classification specified in Table 1 (seé also
Appendix A, Paragraph A.5) :

+ Coating thickness may be called up by specifing the minimum thickness
required, expressed in whole numbers, in micrometres (see clause 4.

TABLE 2 - Thickness of regular and crack-frec hard chromium coatings*

Cr 3
Cr 5
Cr 10
Cr 15
Cr 20
Cr 25
Cr 20
Cr 40
Cr 50

thereafter in steps of 25

um.
/

* For crack free chromium coatings thickness over Cr 25 are not recommended.

6.4.2 Porous chromium

Thickneés of porous'chromiﬁm coatings shall be not less than 125/um.
NOTE = The customer should specify the required thickness if a coating
thickness less than‘185/um.is satisfactory (sece Appendix A). B

6.4.3 Allowance for build-up of coating

N G e S T ame et = . > o — T " o —

Where items are to be assembled after coating, such items shall be machined
undersized before plating to allow for metal build-up during plating.

6.4.4 Thickness measurements

when determined in accordance with IS0, 1463, IS0 2177 or IS0 2178 as
appropriate, the local thickness of chromium coating, assessed by taking

the average of four determinations made on the significant surface at points
selected at random, shall be not less than the specified thickness classifi-

cation or other specified thickness.,
NOUES

1. The method of ISO 1463 is not suitable for chromium thickness below
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2+ The method of IS0 2177 bhould net be used for.ghromlum thlcknesg above
SO/um, uhle 55 prov151on is made to eranlSh the Llectrolyte.

3+ The method. of ISO 9178 is suitable only .for. the toStln@”of relatively
flat items with a magnetié substrate. Under optimum conditions the
accturacy of the method is normilly w1th1n 10 percent of the true
'vchromlum thickness.

M.W-Alternqtlve methods to thuse ukalfl@d abovc are avullable, and may
' be used for routine testing by agreemcnt betwcen the customer and
the olectropldtor (see Appendlx A). i :

5. In some c1rcumstances; items w1th insufficient coating or worn coatings
- 'may be reelaimed and recoated. Appendix C provides information on a
‘suitable procedure.
6.5  Adhesion i :
The chromium coating shall be adherent on all plated areas. Aby ev1denco of
separation of the chromium from any area of the substrate during any
grinding ror under moderate “impact testing by say, light hammer blows, shall

be grounds for rejection. The test method to be ‘used is subgect to agree-
ment between the customer and the electroplater. '

o B 3
B ot

[

chromlum deposits :

T Bending-test - ,

"Thermal 5hock test o e S

" Grlndlng or ‘sawing .test - R R T T
'Chlsel test.‘ . [ SIS

NOTE = The follow1ng methods are ylven in IuO 29194 for testlng hard

.6 6 T{“ardne"ss‘" SR

then tested 1n accordance w1th IoO 4)16 fhé”hardness of.the. cnr
deposit shall be not tess: than 600 HV.

cmlum

e

v

NOTE - Lther Hdrdnebse& are subject to apreement between the customer and
the electroplater (see Apperdix A). s

i

i j

l ¥
i

6.7 Porosmtg of porous chromlum : , ‘ i

Unleos otherwiae specified, the extent of urTaCe'porOQity shall be within
the ruenge of‘ao perecent to 40 percent. of the area coated, assesment of
porosity belnp carried out at a. mavnlflCdtlun of 50X after all metal
flnlthng_have been completed. :

7 SEPERATE#SPECIMENS

here-d. direct determination of any partlculdr property of the coating

‘cannot be carried out, separate specimens shall be used. Unless otherwise
agreed, the ba51s metal 5hall be the same a8 that of the items being plated.

The sepdrate Specxmens uhall be 1ntroduce ‘at regular 1nterVals into the
productlon batches of the items they are to represent. Separate specimens
shall be introduced prior to the initial cleanlnp process, preliminary

to plqtlnp and shall not' be oeparated from a prcductlon batch until the
entire process is complete. .

: »f" s o000 000 8/—



- &~

8 HEAT TREATMENT AFTER ELECTRCPLATING

8.1 General

If required b» the customer, heat treatment dfter electropldtlng shall be
performed as .descriled in §,2 or 8.3 . The heat treatment shall be perforn=-
ed as soon as possible and:not later than 4 h aftér electrOplatlnp and
before any grinding or other mechanical finishing’ OpOrdthh.

8,2 AHeat treabment of steels for rceduction of hydroren embrittlement

The heat treatment of electrcplated steel artlcleq for the reduction of
hydrogen embrittlement shall be in accordance with the requirements given

in Table 3, but heat treatment at 400 to 480 °C 'is applicable only to purts
that are liable to fatigue failure in service. -

Articles shall not be heat treated above their temperigg.temperéture.

Unpeened parts may be heated for shorter periede at a Bigher teuperature,
if the conditions have ‘been shown to be effective (see clause 5 L and the
Note to Tyble }) . }

Parts hav1ng surfaCe hardened areas shall be heated at 130 to 150 °C for
not -less than 5 h or-at a ‘higher temperdture if the resultant loss of

- hardnesgs of the substrate 1g dcceptablb. '

TABLE 2 ~ Treatment.of steels after electroplating

Maximum specified Heat treatment'for reduction| Heéat treatment for redu-
tensile strength of hydrogen embrittlement ction of hydrogen embri-
of steel,Rm(MPa) a) of unpeened parts not ttlement 'and restoration
subject to fatigue ; of fatigue strength of
b) for all peened parts unpeened parts only*
R_ £ 1050 None reguired 1h minimum at between 400
m N . 0O,
and 480 “C

1050 ¢ R SgﬂMSO 2h mlnlmum at between 190'andil1h minimum at between gOO
n 220" % and 480 “C

1450 <k K.1800 | 6h minimum at between 190 and  |Th minimum at between- 400
m (o) Q.
220.°C i : and 480 “C
" R ;)1850 * 118h minimum at between 190 and |1h minimum at betwe.n 400
-0 R o 220 °C A . and 480 %

* Treatment at 400 to 480 °C will reduce the hardness of the chromium coat-
ing and may &lso reduce the hardness of the steel. : ‘

8.3 Heat treatment of aluminium and aluminium alloys to improve adhesion

It should be noted that the mechanical properties of some aluminium alloys
may be adversely affécted by heating. If heat treatment can be carried
out and is required to give the desired adhesion on aluminium or aluminium
alloys the elcctroplated articles shall be héated in air to give a.
temperature rise of to 3-K/min until a temperature of 120 to 140 °c is
attained. This temperuture shall then be maintained for a period of not
less than 2 h .and not more than 3 h, :

9 SAMPLING

The number of articles to be tested to determine compliance with the
specification shall be determined by agreement between the plater and the
customer. ...... .- C eieees 9/-
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APPENDIX 4

. SUPPLEMENTARY INFORMATION TO BE SUPPLIED
WITH THE ENQUIRY OR ORDER

AT General

The Sri Lanka Standard Specification for electroplated coatlnys of chromium
for engineering applications does not include all the necessary provisions
of a contract. ‘The customer shall state his requirements explicitly.

o
Information contained in this Appendlx is aimed at preventing misunderstand-
ings and at promiting greater accuracy in the ele¢troplating and purchasing
of electroplated components covered by this standard. )

It should result in the customer! 's receiving satisfactory electroplated
products and service.

Al2 Supplementary information

To enable the electroplater to comply with the requirements of this standard,
the customer should supply the following information at the time of enguiry:
or order or shculd agreé with th&?electroplahenton detatls ta6 appropriate:

a) Specification or nominal qomposition of basis metal, and information on-

i) Metallufgibal condition of the item .at the timerof»delivery H
~1i) Any mechanicsl pre treatménts required such as the type of any
: build up by hot wetal spraying or welding.

b) Typé of chromium to be appiied, ﬁh¢ coating classification and the
reference number of this Sri Lanka Standard, i.e. SLS s.ee..,

¢)-Details of any strike-or ﬁnder-coat treatment reqﬁired.

d) Details of significant burfaCCb and of any aurface that are not to be
plated and of any areas on which the ehromium depOblt may be allowed
ko extend. ‘

e) Details of any limiting dimeusion, if applicable.
f) Type, size, extent and location of surface defecté that can be tolerated.

g) For-porous chromiumy—any- llmltxng range of-porosity if appllcable and
the coating thickness if less than 1?)/um.

h) whetKer hest treatment is to be applied before and/or after plating
and, if so, by what process (see clause 5 and 8) and whether shot-
‘peening before plating is reguired.

j) The final finish of the Caromium coating, i.e. as-plated or ground or
other specified surface finish, such as one treated for oil retention.
For ground finishes surface roughness value shall be given, if =a
specified final surface finish is required.

k) Whether separate specimens are required for testing, together with
information concerning size, shape and thicknecs of separate specinmens
(see clause _7 ).

1) Details of: special test mcthon, sampling plan for acceptance testlnr
and arrangements for referee inspection in the event of dispute (se
clause 4.6)

m) Additional information, as applicable.

t‘nn svae 10/-
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A3 Stress relieving

Steel items which have been severely cold worked or steels having a tensile
steength of 1050 MPa or above which have been ground or subjected to- severe
machining after tempering shall be heat treated for stress relieving, befo-
re plating. As a guide they May be maintained for 1 h preferably at the
highest temperature that can be applied without‘édversely'affecting their
strengths, for example, for heat treated steels at a temperature of about

25 °C below that used for tempetings

Some steels which have been.carburized flame hardened or induction hardened
and subsequently ground would be impaired by higher temperature stress
relief treatment, 'and shall instead be stress relieved at a lower tempera-
ture. TFor examnle, at 130 ~C to 150 QC for not less than 1 h.

4

At Shot-peening

iihere fatigue is a consideration, shot-peecning prior to plating.is recomm-
ended for steels which cannot be heat treated in the temperature range 440 °¢
to 480 °c without a loss of temper, or for items for which heat treatment

in this range would lower the hardness of the chromium coating to.an unacce-
ptatle level: (see Table 4, - "~ ’ S

TABLE 4 - Effect of heat treatment for 2 h to & h on the hardness of
electroplated chromium

o

Tempgrature “";fesidﬁal hérdness
C Hv
200 o " 800 - 900* small drop
400 650
500 600
600 k2o
700 300
500 250

*as deposited

A5 Thickness of coating and use of undercoats

A5 Gengsgi

The actual thickness of chromium required will depend upon service conditie
ons, and to some extent upon the hardness and surface condition of the
basis metal. , :

Conditions of service may vary from non-~corrosive through to mildly ccrrosive
and severely corrosive ; from mildly abrasive to severely abrasive ; and
from lightly loaded to heavily loaded.

ITtems to be coated may be new, or may be worm, but are required to be
retained for service by recoating. MNost items for coating are steel, but
they may be made ‘af aluminium or other metal.

Under these conditions it is important to have close liaison between
designers, manufacturers and the electroplater in order to obtain satisfac-
tory cvlectroplating and to avoid adverse e¢ffects on the medhanical
properties of the item. :

L ees e e e 11/"'
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The following paragraphs provide guidance on the thickness of chromium to
be used for different conditions of service (see also.clause 6)

a) lihere anti-stick properties are reguired

A cecating of 2.5 um to 5 um is beneficial on moulds used in the:
plastics industr§ to prov1de~a surface which permits ease of release
of mouldings.,

A flash coating'of”théuéfé;r of O S/um of chromium on some cutting
tools, such as taps, dies and drillé improves the working life by

preventing swarf from adhering to thc tools

b) Where wear resistance only is required

The thicknecs will depend uwpon the degree of wear resistance required.
As a guide, a minimum thickness of 12 ,um will give_increased-perform-
anc€ under low load sliding conditions because of ghe low co~efficient
of friction of the coating. . Under heavy conditions of loading, or in
the presence of abrasives, a heavy coating of up to 250/um or more is
often reguired.

Deposits of 50 um thick have been used exton51velv on rams for use. in
hydraulic equifpment.

¢) Wwhere both corrosion resistanc- and wear resistmnce are reguired’

The minimum thickness of coating to withstand mildly corrosive condltlons
of service should be not less than SO/um and not less than 75/um to
withstand severe conditions of service.

d) here worn or overmachined items are to be reclaimed

Where items have been used in service and are required to be reclaimed,
consideration should be given to the detection 6f cracks prlor to
coatlnp.

Complete removal of chromium from worn chromium plated items and from
items with insufficient chromium is recommended before recoating.
However, subject to approval by the customer, worn or undersized chromie
um coatings may be built up without stripping. Where the basis metal
has been exposed or the undercoat is likely to be exposed during the
recoating process, complete removal of the chromium is necessary to
achieve satisfactory adhesion (cee also clause;S,B).

AJS5.2 Undercoatu

Where a build-up greater than 375 um is required, financial considerations
may necessitate the use of a nlckél undercoat. “In such cases an undercoat -
of 250 um of nickel or more after grinding is recommended. - In any event
the final thickness of chromium coating thickness should be not.less than
100/um and preferably not greater than 2)O/umm

A.5¢3 Finishing to size

where size limitations are speificd, it is important to allow for additional
chromium coating to permit grinding to size. The actual finished size
dimension& should be specified on the purchase orfler or in a dimensioned
drawing of the item, CoEe

A.6  Sampling and inspection

Before processing is commenced, the customer and the electroplater should
agree upon a sampling plan for the inspection and testing. The sampling
Plan may bo on the basis of either continuous flow or the separation of
coated items into inspection batches.



Any apreemert should include the follOWJnm :

a) The size of theé batch

b) The number of samples to be selected for testing and retowtlng

c) Acceptance criteria

d) Frocedures ‘to be folloucd for referee 1nupoct10n.

APFPENDIX B

FERRICYANIDE POROSITY CEST-PAPER METHOD.

B.1  Scope

NI This dppendlx sets out .a method for the detérmination ofvgross borosity in

LR S}

metallic coatings on ferrous substrates by recording pore sites on treated
paper. .
Ba2 Applicction

The method is suftable for guality control tcstlny of metallic coatlng“
which are cathodic to steel. S

Be3- Princigze

The test relies on thu passage of kaula metal ions originating from corro-

sion cells in pores in the metallic coating belnp retainéd on a filter pape

which has been treated with sodium chloride. ; These ions from a coloured
reaction product on thc filter paper when 1mmor%ed 1n a ferricyanide indi-
cator solution,

B.Li Reagents

The fqllowing test reagents are required‘;

a) Gelatlne solutlon'— 50p sodium chlorlde
- S50 white gelatire

o iater to make 1 1 g

e ,1 ‘ Temperature - approx. 3% C

b) Chloride solution - 50g sodium chloride
.1g non-ionic wetting agent
JWater to make 1 1 ‘
~QLemperature - ambient

NOTE = A wetting agent such as nonyl rhenol ethylwne oxide condensate
(ICI Tetic N9) is known to perform satisfactorily.

¢) Indicator >olutlon - 10g potassium ferricyanide
Water to make 11

. B.5 Preparation of test areas

Test areas shall be free of foreign matter and, if necessary, shall be
degreased in a suitable solvent.

Bl.6b Procedure

e et e e, e s

The coatlnp shall bo asseebcd for porosity as folliLws:

a) Immerse strlps of flltur paper in the gelatine solution. Kemove
and alldw to dry.

r



b) When required for use, immerse treated filter‘bapers in the chloride
solution, remove and apply to the test area. Press down firmly so that
the filter paper makes good contact with the test area.

¢) Allow to stand for 10 mine During this period do nct aldow the filter
Paper to dry out ; if necessary apply fresh chloride solution to the
filter paer in situ by means of an appropriate eye dropper or from a
dropping bottle. . . oo :

d) FHemove the filterpaper from the test area and immediately immerse in
the indicator solution for 2.5 to 3 s to develop any ferrous ions
transferred from the basis metal through pores in the coating, and use
the filter paver for assessment. '

B.7 hAssessment of test

A pore site is indicated by the presence of o blue coloured spot on the
filter paper. : ' '

B8 Iest report

The test revort shall include the following information
a) Test piece identification

b) Relevant product or conting, standard

c¢) Kesult of the test, i.e. number of pores

d) EReport numer and date.

APFENDIX C

RECLAMATICN OF WORN CHROMIUM ELLCTROPL.TED ITEMS AND CF ITEMS
BLECTROPLATED WITH TNSUFFICIENT CHROMIUM

Before reclamation, consideration should be given to the need for crack-
detection of items. Complete removal of the chromium from worn items and
from items with induffieient chromium is recommended before electroplating
to this standard.

Nevertheless, with special pretreatment, worn or undersized sound chromium
coatings may be built up. without stripping. This should be carried out
after cleaning and anodic etching in the electroplating bath at normal
electroplating current density for 10s to 20s. The direction of the current
flow shall then be‘immediately reversed aud normal deposition commenced.
However, this method should not be used if it is likely that the basis metal
or undercoat will be exposed during anodic treatment in the electroplating
bath,
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APFPENDIX D

METHOD FOR ESTABLISHING SHOT PERNING. CONDITIONS

Use a test opecimeh from carbon steel sheet hardness range 400 HV 30 to
500 HV 30 ag& thlckne 56 of 1.6 mm, which has been cul ho a size of RO
75 mm x 20 -0 ? and ground to a thickness of 1. 3 - 0.0 Mme

The deviation from flatness §hall not exceed an arc height of 38 um when
measured as de#cribed below, Wwith the specimen rigidly held in the fixture
shown in Fig. 1 peen it on the exposed side. )

-

After peening, remove the specimen from the fixture and measure the curva=
ture of the unpeended surface with a depth gauge, tli¢ specimern being su
supported on fcour 5 mm diamter balls forming a rectangle 32 mm x 16 mn.
Align the gauge symmetrically on the specimen with its centre stylus at the
centre of "the specimen. Measure the arc height at the centré of the
speciment over the gaguge length of %2 mm, measuring to the nearest 25 umnm.,

The conditions of peenlnp are then adJusted, if necessary, to give the’ requ-
ired arc height.

_ 4.5mm diameter steel set screws .
\ Body (tool steel)

i )

i
N
’ ///(\
iy s

k

All dimensions are in mm.

Fige 17 - Fixture for peening test specimens




