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INTRODUCTI-ON

Thi% teaflet contalns recommendztions for the protection of stee!l
structures against corrosian, and s&is out the conditions: which must be
fulfilled if the recommended methods are to be successful.

The protection of steel structures: against c¢orrosionm starts with
the proper desige of constructiopal detalls. Some ‘of the considerations
affecting the detalls of structures are giverm in Sectlon 1. The pro-
tection of the steel surfaces themselves involves

- the proper preparation of these sirfaces by the methods described in
Section 2,

the selection of a suitable protective system from amongst those
describad in Section 3,

the correct formulation of the palnts used In accordance with the
leaflets Visted in Section U,

the proper application of the protective system as described ‘in
Jection &,

ahd, firally, the c¢laose inspection of the whole of the work as out-
tined in Saction 6.

These recommendations cannot be used a5 a specificatidn im the
form in which they sre glven.

Railway: should select the method of protection which is soitable for thelr
particular purpose, ond ‘may then use the descriptions given in this recammendation,
‘translated intd: mandatory tarms.




Béton de scellement

Cement mortar
Zementmortel

Bloc de béton
Concrete block
Betonfudoment

Chopecu
Cap at top
Haube

s

N
N
\
N
N
\ N
N N

896-2
SCHEMA
SKETCH
SKIZZE

Mortier biturhineux coulé
Molten bilurﬁen mortar
Gegossener Bitumenmortel

Hauteur au-dessus du sable (20cm)
ou du ballast {10cm)
20cm (or 8 in) cbove sand or }Ocm
{or 4in} above ballost

Hohe uber Sand {20¢m) oder Uber
Schotter (10cm}

Revétement spécial
Special coating ——1
Spezialanstrich |

Sable

|

Sand

Fondation de béton
Concrete block
Betonfundaoment

Extrémité ouverte 3
N Open end N
Offenes Ende

Bourrage de pierres pour le drainage
Stone filling for draining
Steinfillung zur Entwdsserung

_—

1
1

1




| 896 -2

SCHEMA 2
: SKETCR 2
| SKIiZZE 2

1
Plaque de fonddtion
Foundation plate
Grundplatte

Motiére de remplissage [voir 1-3:4)
Sealer (see clause 1-3-4}
l Fiillstoff {siehe ﬂ#bschnit? 1-3-4)

|
!

Revétament bitumineaux

|
: ; N l 1 b Houteur au dessus du sable (2Cem)
Bituminous cc‘)_armg i ou du ballast (Hem)
Bituminoser Uberzeg . ] 20 ¢m {or Bin} above sand or 10cm
k b {or 4in) above bollast

Hohe iiber Sand (2Ccm)oder Gber
Schotter (10cm);

gy

FondoYon de beton

. ! Concrete block

Betonfundoment




896-2

SCHEMA 3
SKETCH 3
SKIZZE 3

‘

[ —— e ]
T u
4
q Ele
SRR - .
] - Revétement spéciot
% ‘L R .
— Special coating
|1
| |Speziotanstrich

N L N o A |

Soble
Sand

N

S T e

AL

[




1.

896-2

-3 =
CONTERTS
DETAILS OF DESIGN AND CORNSTRUCT LON.\oweeowaivs N
1.1 Generdaliiiceesceerasseesensnmnss ErEREE A sk A e
LiZ Bl oW Soet lONS se wa saw vis s sins e mas ivnssessasnninenennnan
1.3 5Steel on and in concrate FoOmmdat T0M5 ., venserens erenesnnn
1.3.1 Deslgn of Toundationaioicieernesessossrnmnnennnns .
1.3.7 Protection of foumdat DM, cu e essessseaceioeeades
1.3.7 Protectiaon af 5168l Seetion.cr.eeeissoersssnneness
B3l Protection of anchor boltsciaiieeeremeiecaenns Arrne
METHODS OF SURFACE PREFARATION....s... NN AR e s s
2.1 Introduction....cennans B T S B
2.2 PrelTimimary Clean inge ivearisuioteienrirsiassnoncnnsssses
2.3 Surface preparalion Tor new SteeWork........ Cr bR Ed e
23l By Blasting.acvivessresnanes IR T T N T IR
23,7 Acid pleklingeevvives. P R W R A A ke mm e miee kB aen
2.3.3 Flame ClaAnTng. csvan ssins s snns ansronionsnnninnsoss
2.3.4 Creaning with power-driven hand tools.u.... v
2.3.5 Mapual Cleanlng.......:........ ............. S
2.1 Surface prepavation prior to repainting...... T L o
L D
2l 2 BIABt TNG s ans s i s amim s annoneinsesinsnnseatnrs niens
2 0.3 Flame Cleaningasesrsnsvasrrrsusatroassnnnnnoonssna

2.4.% Cleaning by means of power—driven hand fools or
manual methodse.snereun nnsan PR RN N AR ek e

Page
7

7

m o oo o~ -~

Lo - - B = B Y-

12
12
13
13
13
13

1

896-2

3.

-

FROTECTIVE SYSTEMS.....c..n.s

LR N N LR XN N IR N N N T

3,1 In rural atmospheres and wrban datmospheres with liftle at—
mosphertc PO IUL FON . i iieivasens inedasvanidsasinesss = .

3.1.1 Whare a quicker—drying priming paint system is re=-
QUITBd e i e i sessremaumasanmasnanamasmssessnassanes

3.1.2 Where a slower-drylng priming paint sistem can be
Tolerated. ivivrivivianeniinunmaiaricmdninaniininms

31.3 Where a metallic protective system is required....
3.2 In heavy Industrial atmospheres. i iendrenveaneisnaersie

3,2:.1 Where a quicker-drying priming paint system Is re-

QUArel s s il sntisnli bormnd s s w e PR

3.2.2 Mhere 8 slower-drying eoriming systeém can be toles
rated..iaveienineon S T EERET

3.2.3 VWhere a metallic protective system 15 raquired....
3.3 la extremaly aggressive atmosphéres. . oicnivnianas e
3.4 1o marine atmos pherEs. e s vrreissnsanivsssansasosarassives
F.4.1 Mhere a priming palnt system 15 required..cc.cveas
3.U.2 MWhere a metallic protective system is reqiired....
3.5 For sabmerged and buried structores..... s m i man

3.6 For steel to te cased in CONCTele.cavisrssivanssnninnos e

L

AP AT 10N s i v ima s S asnndanessnnosacassnsessionnoesinssnes

5. Method of application, iveisveisecisaise assineives pesasinn
5.2 Conditions for palntingeeeiesccsncusnna A

5,2 HandYing of painted stedl..iiiceisivivasecinassvenansins

IHSPECTION OF PAENTING WORK i ewivaevivmrnnvasonnaninisnes wea

6.1 PFaint and painting cond tions,  uvivenemeanessasaiasninans

Page
18

i

11

i1
™

15

15
15
15
15
15

16

16

16

17

17
17
18

18

18



6.2

6.3
.
6.5
6.6
6.7

APPENDIC

1.
2.
3.

U,

SKETCHES

BO6-2
R

-5 -

Page

Bolel COntATNRFSciiiusavossiainsanionannasvnsninisanasnr 18
6.1,2 Storage and Issue oF PRIt cieciamvvnn i raveararsvss 18
6.1.3 Preparatlon of paint,.seveiaissssivasssiinsnssinuins 18
&,1.0L. Colour of paint......;..................... ..... were 18

6,1.5 Working conditionsie.iesiidesssmsininasdinnan seansas LB

fefefenne aredas and 108T pANElS..ecivivmivanranvnssssanesns +9
6.2,1 Referente ArBAS..icivsesinssoacsssnssnnmeivisvassire 47
6.2.2 Test panels, yivsreuracisanseisianaeinesinianinneirs 19
Wt kmansh IPoc oy s veisvessmnssesisisasnsnissivsasnivanainiss 1P
Methods of testing coats of painfu.c.svucusnsnssnrenrrrras=s 20
Test of the paint during applicat 1on.wes ;. s sasasererene 21
Records of climatic datl.eecewasesnednoosesraasrsnsnmsnan vee 21

Accaptance of paint workiisviiiiveviisevavrarssararieminaais 21

£s

Priming paint SyStem, oo erneaasssresamiarssrssossniasaes .o 23
FinTshing paint SySteMicecisssinsssssrnnrinmnasvmssnsascnsss 20
Systems based on metal and netal pigment (zinc)............ 27

[y coating (hicknEss e issusrsinsiriaronnaasnarssrsonsonsss 29



B96-2

= DETAILS OF DESIGN AND CONSTRUCTION
l41 General

In detalltng stee) strucfures, attention should be pald to the
following :

I.1.1 A1) steel parts must b2 readily accessible for Inspection,
¢leaning and painting,

1.1,2 Pockets where water will 1ie should be avoided.

1.1.3 Chemical and slectrotytic effects bhetween steel and othee
materials mre 1o be avoided; dissimlilar metals should not be Tn contact
with each other. Steel deck plates must not be Vaid directly on timber,
but must te separated from it by steel glirders or concrete blocks, The
space. between tlmbor and =teel plaie must not be Vess than 7 cms.

L.,y V¥ibration of steel plates should be minimised Lo avold damige
to protective coatings,

1.2 Hollow sections

The Tnterlor surfaces of HolYow sectlons, &uch as Masts, require
special protection,

l.2.1 When hollow sections are to be protected by any method other
th?gihot-dip galvanising, they should be made perfecily water=tight by
walding.

1.2:2 17 completely closed constructlons are to be hot-dip galva=
nlsed, :at Teast one otifice must bhe provided to let alr escave during
the process, This oriflice should be carefully sealed afterwards.

1.2.3 In the casé of fiot-dip galvanised open constructlions.entrance
and accomslatTon of water after erection must be prevented. This may be
achieved by means of a cap at the top and a water ovtlet at the basze.
(See sketeh 1).

13 Steel on and in concrets foundations

1.3.]1 Oestgn of foundation,

Sultablte deslgn and proper construction are of prime Impori-
ance In protecting foundatlons agalnst deterloratlon, No protective
system can prevent deteriorallon of concrete foundatlons of Tau) ty
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composition or of an unsultable design,

All concrete foundatlons showld project at lsast 20 ¢m ahave
ground level or 10 cm above the ballast. {Sce sketches 1 and 2},

The shape of the concrete foundation should be such that
water can easily drain away from the junetion beiween steel and .concre-~
te.

1.3.2 Protection of foundation

In a1l ‘cagses the upper part of the concrete block should be

protected with at least one coat of a pafnting material based on

bitumen or tar pltch after the steel has heen placed In position and
finally securad (see sketch 2}, This coatfng should also ve applied to
the part of the steel sectlon protruding from tha concrete to a heipht
of at least 10 em. 1t Fs of advantage to re-paint this part of the
steel and the concrete block pericdically {a.g. avery 2 years}.

Care should be taken that the junction betwegn steel and
concrete (1.e. where the steel enters the conctete block) is properly
protected, This can best be achieved by €il)ing all cavitles between
steel and concrete, in which water might accumulate,with molten bltumen
or other -appropriate jointing materialsy

1:38 Protection of steel sectlon

A -steel section to be placed in goncrete must be palnted in
such a way that a palnted Yength of about 10 &m is embedded in the
conerete, The remainfing end of the stee)l section must{ be left bare and
thoroughly cleaned prior to concreting,

Ne additional treatment §& needed for the Towes ends of
galvanised sections before placing, except fn the case of certein
types of pfecast foundationg (see sketch t).

Te avojid damage to the protective coating, the buried part of
a sectlon should be surrounded with at least 20 cm of smnd (see
sketeh 3},

1.3.4 Protection of anchor bolts

Prior to fixlng of & sectlon the anchdr bolts shouvlid be
covered with a suftable solution of bitumen or coal tar pitch, the nuts
being tightencd while the solution is still wet. After fixing, the nuts
and bolts must be recoated.

The foundatlon plates should be bedded on an epoiy resin, or
a bituminous paste, oOr cement mortar (see sketch 2) placed 50 as ta
ensure that the gap between the foundatfan plate and the concrete Is
wholly filled,
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2 - METHOB5 OF SURFACE PREPARATION

2.0 Intreduction

The recommeinded procedure feor the surface preparation of steel in
contractors’ works is that of blasting with a suwitable abrasive, 1o
many cases,; acid pickling and flame clearing will give satisfaction. It
should, howsver, be stressed that thess methods must eonly be uséd by
ex perienced personnel. Cleaning with power driven hand tonls should on-
Iy be allowed when no firmly adherent scale or heavy corresion is
present on the surface, It is; in general, only permissible for minor
work in shops.

Blasting with abrasives, flame clsaping, mechanical cleaning and
manpal cleaning are suitatile for use on site.

Mot alt-these methods are aliawed by all ﬁailways.

2.2 Preliminary cleaning

Any oil or grease present on a surface must be removed with a
suitable solvent (e.g. white spirit) before the preyaration of thé
surfaces;

tmmediately prior to painting, all dust and other foreign waterial
mast be removed from the surface. Where facilities can be provided,
this ¥s best done with & vacuum cleaning machine, or alternatively; by
blowing dry and clean compressed air on to the sorface.

A1l cleaning amd priming must, if possible, be carried out under
cover. tm np circumstances should parts, which have been prepared for
paintirng. stiay in the open for any period longer than the same working
day.

2.3 Surface preparation for new steelwork
2.3.1 By Blasting

Metallic grit blasting is often impractical on the site be-
cause it dis difficult to recover the expensive grit. The alterpative is
the use of approved minsral abrasives, The extreme sensitivity of
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blast-cleaned surfaces requires gréat care to prevent rusting: speed in
follewing wp with priming is vital, and attention must he paid to
atmospheric conditions at the time 6f sapd blasting to @pswre that the
work 18 only carriad ot when the humidity i3 Tow. The standapd of
‘slasting. should be .agreed by thi contractor and the Railway concerned bsfore work

is started, but in.any cese the roughness of a surface shall be such that the application

of priming. paint in an dverage dry fitm thickness of 60 microns completely. covers all
asparities,
Various materials may be used as abrasives, The alr pressure

should be adjusted 4o suwit the construction,the thickness of the ma -
terial, and the abrasive used. i

Grrit blasting s to be preterred when the surface is heavily
rusted and when pitting has cccurrad,

) The abrasives used for the preparation of steel surfaces
whict are to hé metal sprayed must be such as will ensure good. adhesion
Oflgl;e metallic coating {e.q. cordndum, wquartz sand or sharp angutar
gritj. .

In"case a surface prepared by blasting cénnet be covered
completely by the priming paint system, it shall either be smoothed by
means. of 4 suitahle abrasive or the film thickness of the anti-
corrosiva priming paint shall be lncreadsed to suéh an extent that it
will cover all asperities of the surface.Wet-sand blasting may be Lsed
t‘oh?;?{d the formation of dusti,provided that the water contains suvitable
inhibitors.

The following abrasives are récommendod
- Sharp apgular grit of ‘a gize of : 0.4 - 0;8 mm whan pre~

paring a surface for
painting,

0.5 ~ 1.7 mn when pre-
paring a strface for
metal spraying
—--Round steel shot
of a size of 0,5 = 1.5 mm ;

- Selected quartz sand
of :a size of 0.5 = 2.5 mm ;
Other abrasives may be used at the discretion of the Adminis-

tration <orcernéd, provided that their application will produce a
svrfacé of suitable condition,

2:3.2 Acid pickling

Pickling must only be carried out under suitable:and rigigt control of the conditions
and the hath compogition. The methods used must be approved by the Railway concerned,
To prepare a stecl surface by pickling, the steek parts, free from paint, should be
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sibmerged in a pickling bath as specified below, for a tlme not longer
than is necessary to prepare the surface adequately, The pigckled sop=
face should be wdshed with hot water unti) the washings are free of
acid. lt: should bé scrubbed with. a brosh to. obfain better adhesion of
paint to steel,

A suftable inkibitor and an acid resistant emulsifyling Agent
must be added to the pickling bath,

The following procedures are recommended

Type $trength in | Conceniration of TemperaturJ Observations
of % iron salts{caloula- (n °c)
’ ted as Fe ih grammes In
acid by weight per Vitre)
ortho- 10 = 15 Less. than 30 A0~ o0 the -acid
rhos— shall be free
phorie of othér
(H3 POy ) mineral ‘acids
a5 %
sulpho= 5 = 10 Loas than 70 70 - 80
ric
{H2504)
96 %

The following procedires are recomménded to render pickled
surfaces less sensitive to cobrosion when painting canndt take place on
the same warlking day

= dipping the steel, after washing, in 1 % sodiyum rnitrite (NaN 2)
sotution:

- treating the steel,after washing the surface with water,in a 1,6:— 7%
salution -of ortho-phosphari¢ actd &t a temperature of 85 = 95°C. for
10 minutes. The concentration of iron salts, calculated as Fe. shall
be less than 5 grammes per litre,

A dry sorface thus protected may be safely stoered indoars
under favourable conditions {i.e. no condensation taking place on the
steel) for one Lo two weeks, Light surfacde rusi may be agcepted, pro-
vided it is removed prior to painting (e.g. by hand brushing).

Wash primer should not ﬁe applied to steel treated with a
diluted solution of phesphoris ac?d.

2.3.3 Flame cleaning

: Flame ¢cleaning is a less satisfactory method as it wild not
remave firmly adherant scale, Tt is therefore recommended that flame
cleaning should oply be used on weathered surfaces wetted before
cleaning.

Where it is not possible to wedther the steel hefdre cleaning
in the works, it should be left on zite until tests indicate: that the
scale ¢an readily be removed hy flame ¢leaning,

Precautions must be taken to svoid distortion of tha structure. The method should,
therefore, not be used on steef parts-of less than 6 mm thickness. Care should be taken that
stesl structures are not hested to temperatures over 150 degrees centigrade, o such other
temperature .as may be agreed by tha Railway concarnad. The surface should be cleaned by
2 .to 3 passes of the: flame. The metal-must be allowed to cool down, and wire brushed,
after every pass.

A properly flama cleaned surface 1s free of rust or labsely
adherent material, @nd has a unifeem metallic grey colour iacluding any
péts dr sores,

2.3.4 Cleaning with power=driven hand todls.

Cleaning with power=drivéen tools zuch as carborundum discs of
wheels, chipping hammers, scrapers; filling knives, wite brushes ete,,
is less effective than blasting, flame cleaning ot wpicklting and may ba
cotisidered as an dcceptable procedire only when the latter procedures
cannot be used, Only careful use of these taoks under s5trict suparvi-
sion will bring surfaces to. a suitablé condition for priming.

. .On site, a pefiod of weather!n? mist be allowed to loosen the
scale before cleaning., The use of teols which might possibly canse
cracks din the underlying matertal should be avoided.

2:3.5 Manual €leaning

Mannal cleaning can only bring about & satisfaciory surface
conditlon when vsed to remove light surface rust im the :absence of mill-
scale {e.g. surface rust affer ¢leaning by blasting). The method wilfl
not give satisfactory rasuvlts when corresion is more prdnpunced ar
when. pitting has occutrred,




896-2
.._1_3_ R

2.% - Surface preparation prior to repainting

2.9 1 Gengral

Painl coats should be repaired at an early stage, i.e. hefore
corrog fon Ras: broken extensively thiough the existing paintwork, FPaint
which is in sound gonditian and fiFmly adherent to the steel surface
shoold be left im pasition. All areas, where rust has broken through
the paint, must be cleaned down to the base metal befors priming and
repainting, All other surfaces should be cleaned by 1ight scraping and
wire brushing, avoiding damage to the firmly adherent paint but remov-
ing completely any Voose materjal.

Surfaces of structures exposed to masine and industrial at-
mas pheres ;. on which sali or industrial atmospheric deposits may be
present, should be thoroughly washéd and dried immediately before
repainting,

The following procedures. for the preparation of the steel
hefure repajinting may be uszed an sites

- blastin? (in special gases)

~ flame cleaning {in special cases)

~ ¢leaning with powsr—driven Wand: tools
= Manual cleaning

2.1.2 Blasting

Blasting will only be of practical value im a Timited number
of gaseés i.e, where local repair of the damaged paint sysStem is. [m-
possible and the paint has to beé rémoved completély down to the baré
surface over extensive areas., !t is not economical when only small
surfages must be repainted.

2, 4.3 Flame cleaning

Flame cleaning is effective in removing heavy corrosion de-
posits hut it will be found most economical to clean first wit b
hammers and the heavier mechanical teels. Flame cleanipg 15 not
recomiarded when corrosion ‘affects Yess than 20 % of the area ta be
repainted, and when there is no deep pitting of the sorrnded surface,

Where lead-contalning paints have previously been used or
where there is wncertainty regarding the nature of the paint oo the
stracture, precautions must be taken to aveoid harmful effects on the
aparators.
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Ventliation should at al) times be provided when Flame clean-
Ing Is used In confined spaces, Unregulated burning-off of heavy
coatings of bitumen has cawsed flres, Cautlon Ils necessary.

" Z.4.4 Cleanlng by means of power-driven hand tools or mapual me-
thods, )

The 1imjtations of the methods described above wake the use
of power-driven hand tools or manuval mathods necessary &l ther in
combianation with them or alopne, Power-operated tooels are Yo be pre-
ferred as being more efficlent, but both methods require strict
supervislon.

3 .~ PROTECTIVE S3YSTEM3

The prevailing conditlons must be taken Tnto account in
chonsing a protective system;

The recommended systems are

3.1 1Inrural atmospheres and urban atmospheres

with Titile atmospheric pallution
3. )| Where a2 gquitker-drying priming paint system.Is requived :

- priming paint system P .1 or P 11 of Axpendix 1 and finish-
ing palnt system £ #, F V0, F IV, FV or F V! of Appendix Z.

3.1.2 Where 2 slower-drylng priming paint system canm be to-
leralied

priming paint system P 111 or P IV of Appendix I, and
finisting paint system F I, F Ik, F 111, F IV or F ¥ of Appendix 2,

3.1.3 Where a metallic protectlve system s required :

= system M | of Appendix 3
or

- system M 1V of Appendix 3 and finishing paint system F 1
FAle F W, F ¥ or F VI of Appendix 2.
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3.2 In heavy industrial atmospheres

3.2,) Where a gquicker=drying priming paint system is requfted »

= priming pabint system P ¥ or P ¥1 of Appendix 1 -and finish-
Ing paint system F (, F I'l, F 1¥, F ¥V or F vl of Appendix 2.

3.2,2 where a slower-drying priming paint system can be tolerated

- priming paint system P FI'l or P 1V of Appendix I and
finlshing paint system F I[,. F 11, F IV or £ V of Appendix 2,

3.2.3 Where a metallic protective system. is required. :

- system M b ur M 1| of Appendix 3 and finishing palnt
system F |+, F ', F IV, £ V or F VY1 of Appendix 2.

3.3 In extremely aggressive atmospheres

Such atmospheras dre found In the immediate vicinbty of
certaln Industries. When there is evidence that the coatings rrcommend-
ed in 3.2 will not prove satlsfaciory even when addifional coats are
applied, speclal precautions skeuid %e taken and paints btased on
special binders, such as chlorinated rubber and epoxy reslins, Should
be. chosen, B

3.4 In marine atmospheres

3.4, 1 Where & priming palnt system is required

=priming paint system P 111, PV ar P V[ of Appendix | and
finishing paint system F I, F U1, F (11, F W or F VI of Appendix 2,

3.4.2 Whetre a méta1ltc protective system Js required

? 1T ar M 111 of ‘Appendix 3 and Fintshing paint

Yoor ' ¥1 of Appendix 2,

- system M
system F 1, F 11,

M3
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3.5 For submerged and buried structures

The systam to be used depends 56 mych en 1he prevailing
conditions that general rules fof the protection cannot be given.
However, the use of thlck layers of bitumen {for sibmerged stroctures
alsa tar pitch) applied hot should be eonsiderad.

As maintanance of the submerged part of a structure is
difficulty cathodic protection should be considered to ensure a lasting
protective system. [t must be stressed that cathodic pratection must be
provided at an sarly stage, when the protective coatings are stitl im
good condition, and in accorddance with expert advice,

Steel seéctlons placed directly in the -ground should be pro-
tected by a finlshing paint aystem based on Bitiumen oi coal tar piteh,
applied below ground tevel and up Lo a height of 20 cw above ground or
ballast level. At teast twe coafs of these materfals showld be applicd
and a dry ceoating thickress of at teast 500 micrans must be attained,
Emplsion type painting materfals are not recommended for this purpose.

3.6 For stesl to be cased in concrete

Steglwork jntended to be wholly encased in concrete zhould
nat: be painted, but all ldese scale and rust should be Femoved immedia-
tely prior to the concreting,

b - PAINTS

The paints and metallic coatings recommended inm 3 ars those
defined in

4.} UG Lleaflet Nu.896—1(f]fnr the:supply of paints for the protection
' of structyral steel

4.2 WI¢ leaflat No. BU2-7 Tor the:Conditions of adceptance of hot-dip
galyanised roatings

.3 WL Leaflet No.
(to be published later on)
for thezConditlons of acceptance of & prayed
zing contings {to be prepared

{1) Prepared an the basis of the interim repart = Document Ng. 12
INectaher 19621 of the £ 17 Committee of Experts,
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) 5 - AFPLICATION

5.1, Method of application

It iz strongly recommended that the first coating :of paint shall be applied by
brush. If any coatings are-applied other than by brush, the method must be approved by
the ‘Railway toncerned. Psints must only be applied by experienced personnel. The re-
quired coating thickness is giver. in Appendix 4, Paints must enly be applied to steal sur-
faces which have received satisgfactory surface proparation. At least the first coating of the
systern should be applied .under eover and at tesiperatures not below 10 degrees centi-

grade;

| Before: any coating of paint is applied, damaged areas of the
previously applied paint film must be properly ¢leansd and repaired
with the same serfes of paint coatings as altready applied to the steel
surface, but jn. the case of dandage to one of the systems described in
Appendix 3, the repalr must be effected with zinc rich palnt.

5.2. Conditions for painting

Mo paint must be applied before the pravious coat is tharoug-

ly dry, and, wherever practjcable, the following drying times shogld be
observed :

- for pil based paints, at Teast U8 hours

- fof alkyd résin based paints, at least 16 hoursi it is
recommended that the interval betwegen the coatings should rot greatly
exceed the drylfng time

- for overcoating the priming paint with tar pitch solution,
at least onme weel, except in the case of priming paint system P Fi|
when at teast three weeks shoeld be allowed

~ for zing rich paints it Is an advantage to allow up ta
72 howrs before overcoating with other paints,

The first protective coating should be applied to the cleaped
steel surfdce as soon ‘as possible, .and in. any case before rust forma=
tion has beguni. In the case of flames c¢cleaned surfaces, the first
coating of paint should be applied whilst the steel surface is as hat
as posgible, but not warmer than 70°C. [f surface prepdratien of steel
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parts has taken place before fabrication the first protective .coating may, at the
discretion of the Raitway conecerned, be disregarded as being part of the pro-
tective system indicated in Article 3.

5.3. Handling of paintad steal

After painting, the steel should not be transported betors the
priming paint is thorougbly. (hard} dry.

6 - INSPECTION OF PAINTING WORK
6.1. Paint and painting conditions

6.1.1 Containers

All containers should be sealed in the _m'anufactyrer's works
and mwst be delivered on site in good {undamaged) condition. Paint may only
he used after inspection by the Railway.

6.1.2 Storage and issue-of paint

Al containeis stiould be stored im a lock-up set aside for this
purpose, to which only the official of the Railway has sccess.

Only the amount of paint required for the daily work should be
issued by the'official of the Railway.

A fecord must be kept of the quantities issued, 50 a5 to provide
an approximate check of the coating thickness.

6.1.3 Preparation of paint

Prior o .application, the palit must be rendered hormogeneous
by: means of stirring. This must be checked by an. official of the Hailway.

The composition ‘of the paint must not be altered, either by
adding or by thinning, unless permission to do so has previously been ebtained
from the Railway.

6.1.4 Colour of paint

Paints intended for suctessive coats must show a distinct differ-
ence in colour for each coat:
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- 6.1.5 Working conditions

Patnting must not start without the permission of the official of
the Ratlway, aid shall never be .carried out whean :

a) the surface Is moist
b) the relative humidity exceeds 90 % ;
¢} sand or dirt may be Blown on to the freshly coated surface ;

d} the tempsrature Is too high ‘or too low, i.e, a surfece tempera—
ture below 5°C or above H0°C {for priming. on sorfaces prepared by flame
cleaning not higher than 70°C).

6.2 PReference areas and test panels

6.2.1 Refarence areas

Before: commencing the actwal work, it is advisable to apply
each painting system on a separdate surface aréa of sultable 3ire and
to control the surface preparation and the standard of paipting of this
area cartefu]ly.Each coat of the system must be inspected and & standard
af work agreed with the cortractor befdre proceeding with the next
coat.

The locations of the reference argas should be selected by the official
of the Railway in such a way as to include those areas most exposed to cor-
rosion. These reference areas may, if necessary, be used in the case of arbit-
ratian,

6.2.2 Test panels

) At the request of the Railway concerned, test panels shall be paint-
ed on site with the different paints in the appropriate coating thickness, and in
the correct ardes of succession.

6.3 Workmanship

6.3.1 Al surfaces mist be iaspected immediately before the
application of each coat of paint.

g896-2
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a) for appropriate surface preparation

b) for the condition of the preceding coat of vpaint, to ensuyre
that it s thoroughly dry and free from Such defects as damage by rainy
porgsity, bad adhesion, bare spots, shrivelling, &tec.

Where any of thase defegts Is present, It mast be corrected
tefore the next coat of paint is applied.

6.3.2 Inspection should @nsure that the painters' implements,
Including machanical egulpment. and weans of access to the surface, are
of an agreed type and in good condition.

6.3.3 The manner in which the work is being carried pul should be
inspected.

€.3.4 A rough check af the coatln? thickness based on the quanti-
ties of palnt issped and the arecas palnted should be made, The actual
paint consumotlon should be based on that agreed for the raference
areas,

6.3.5 Final inspéction myst bé made for any defects after the
painted area has dried. )

6.4 Methods of testing coats of paint

1t is recommended that the work In progress shouid be
thorcdughly checked by means of measuring Instrumenis,

The followling tast methods are conslidered syltable :

a) cheeking the coated surface by mcans of an electrical contact
indlcatar, In ordet to determine t?e extent to which the surface has
teen covered by the palnt coating (s) ;

b) thickness measyfements by means of mechanical, magnetlc,

electrical or optical measuring Instroments of an agread iype 3

¢} removing part of the coatipg fn ofder to determing the thick-
ness or the welght of the coating (only In case of arbltratfon).

Method "a¥ indicates the presence of metal points pretruding
through the paint coating.

Only method "™ will give & direct readln% and, if so
desired, an average value {coatlng welght determination).
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- The aethods referred to under "b" way give results which
deviate considerably from the correct value,

The readings taken may be toe low Fn cases of rather soft
coatings (e.g. not yet "hard dry") bectause the measuring instfuments
used - are ljable Lo sink Tnto the coating to some extent,

Zerolng of the instrument, which s essentlal, will vary
with the characteristics of the steel, its thickness and surface faugh=
ness.]rn the case of shot blasted syrfaces the deviation may be consi~
derahble,

The places on which thickness measurements are mads wust be
distributed over a certain area, The ayerage of the readings taken can
then represent the coating thickness of that area,

6.5 Tesl of the paint during application

The official of the Rallway should take samples from the painter’s
pots from time fo time for analysis.

6.5 Recoards of climatic data

A record of the measurements of the temperatures and. the
relative bumidity (which should he measured several times a day) and of
adverse weather conditions must bé kept. Reference should be made to
painting operations, which might be carried out in adverse conditions
and all relevant details stated, Such records shauld be made during
the total period of painting.

f

6.7 Acceptance of paint work

No part of the paint wark must be ‘accepted unless previously
examined and found free of all defects,

Any defects discovered must be repaired in such a way that
the entire pafnt coating mests the specifisd requirements.

int systems (i)
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Pry coating thickness APPENDIX 4

Directives for dry film
Refe- thickness in nicrons {as APPLICATION

T N determined by & method
ype. of ceating rence agrésd with Administration
number concerned
Wagh primer 1M 5 (max.lD) AN Railways i the Union.
Red lead anti=-corrosive '
priming paint 140 30
Red lead — red oxide priming paint 111 a0
Zinc chromate anti-corrosivwe
priming paint 112 30
0il-based red lead anti-
corrosive priming paint 113 30
Brown oil-based: red Tead RECDRD REFERENCES
priming paint 11u 30
Calglum plumbate anti-
corrosive priming paint 115 30 ‘
Undercoating paint - Hending under which the gquesiion hos been deali wilh
tltanium dioxide 13.0 25
Undercoating paint — - Preparation of recemmendaltions anpd specificatinns for the
Micaceous iran exide 131 a4 pratection of structural steelwork,
Gil-based micaceous iron
ox ide undercoating paint - 192 n.g A wariid B) ieaend
(as used ¥n the system)
Bituminous salution 133 (see Ne . T84 ar Na, 155) c) Recommendation for the protectivn of new sieel gtru¢turés against
Filled tar piteh solutinn 134 see {2} corrasion.
Finishing paint = titanium d , )
dioxids 160 30 R LT
Finishing paint = micaceans tTth Committes ~F.W,— Paris, May 19633 Berne, May 1964},
Iron oxide 161 410 :
Aluminium flnlshing palbnt 162 20
O1l~based micaceous iran
o¥.ide finlshing paint 1673 10
Filled bitumineus solution 164 see (1)
Fil¥led ‘Gituminous solution 165 sea [2)
Bituminous alumlnjum paint 166 20
Filled tar pitch emulsion 167 see (2)
Zinc rich paint 1og 50

(*#) Ftor numbers and composition of paints, see UILC Teaflat
No. 8961 land abso § 4.2 of the Recommendations )

{11 total thickpess of combined coatinmqgs to be T 200 microns

{2} total thicknesds of combinegd coatings to he T 1000 microns




