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LIST OF BUREAU OF INDIAN STANDARDS CODES (ISI)

	S.No.
	Code NO.
	Subject

	1. 
	63-1978
	Whiting for paints and putty (2nd Revision) (Amendment 2) (Reaffirmed 1994)

	2. 
	198-1979
	Varnish gold size (1st Revision) (Amendment 1) (Reaffirmed 1991)

	3. 
	2074-1992
	Ready mixed paint, air drying red oxide-zinc chrome, priming (2nd Revision)

	4. 
	4736-1986
	Hot-dip zinc coatings on mild steel tubes (1st Revision) (Amendment 1) (Reaffirmed 1992)
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SPECIFICATION NO. 1601.

PAINTERS WORK.

	General
	1.1. Ready mixed paint and all materials for painting and varnishing shall conform to l.S. specifications when supplied by the contractor and shall be of make and quality approved by the Engineer. Simple tests for the quality of red lead and linseed oil can be made in the field as follows :-
(a) 1 kg of red lead should yield by calcinating 690 grams of pure metallic lead.

(b) Thin layers of boilded linseed oil applied on glass if kept in a cool place, should in less than 24 hours be so dry that dust will not adhere; after 48 hours they should have set hard and firm and be elastic and not brittle. Boiled linseed oil should be light brown in colour, perfectly clear and a little thicker than raw oil and have little smell. A sample kept in a bottle for 15 days should deposit no sediment.

Linseed oil SHALL NOT BE MIXED with any paint under any circumstances.
	Western Railway specification

	Kerosene oil 
	1.2. The oil used shall be pure linseed oil, boiled or raw as specified.
	

	Cleaning


	2. When painting on wood, the work shall be first clean​ed, all each projections as glue or whiting spots being carefully removed with the stopping knife and duster, after which all knots shall be killed with one or more layers of oil and white lead or red lead, and size of glue applied when warm and rubbed down when dry with sand paper or pumice stone.
	Central Railway specification

	Old paint
	2.1 If it is to be first removed, it is to be done by scraping, burning, or by a paint remover such as 1 kg country soda and 4 kg lime mixed into a paste. It is important to see that all traces of the paint remover used are washed off before any paint is applied.
	

	
	2.2 The surface shall be thoroughly dry before the priming coat is applied
	

	Priming and thining
	3. The priming coat under all colours except white and very light shades, will consist of 8 kg of dry white lead, ground in oil and thinned to the consistency of cream, with thinnings in the proportions given below and coloured with 1/5 kg red lead. For white and light shades it should lead 13 kg, lamp black 0.4 kg, linseed oil raw 5 litres, and turpentine 1 litre.
A. Thinnings will be mixed in the following proportions for priming for (i) inside work, except in white or very pale shades.
	


	Boiled oil..
	4 litres

	Raw Oil .
	2 litres

	Turpentine
	1 litre


	
	ii) For outside work under ordinary colours and for 2nd and 3rd Coats :—
	


	Boiled oil.
	2   litres

	Raw Oil .
	4   litres

	Turpentine
	1 litre


	
	B. For white or light shades, thinning shall be in the pro​portion of
	


	Raw Oil 
	5 litres.

	Turpentine
	1 litre


	
	For flat work, boiled oil should be omitted and three parts turpentine, one part raw oil used, or if dead flat turpentine only shall be used.
	

	
	After priming, all defects should be stopped with putty made of pure whiting mixed to the proper consistency with raw linseed oil; when properly mixed, a small piece of white lead (about the size of a walnut to every 2 kg whiting) should be work​ed well into it, as this helps to harden the putty.
	

	
	On no account is putty to be used before priming is put on.
	

	
	The surface should be rubbed smooth with sand-paper or pumice stone, and 2nd and 3rd coats then applied.
	

	
	Kerosene shall not mixed with any paint under any circumstances.
	

	Second and third coats
	4. Second and third coats shall consist of an approved of Paint, ground in oil and thinned with thinning in proportions as given below:
	Central Railway Specification


	For inside work. Item

	Qty. for second coat.           
	Qty. for third . coat. raw

	Best quality paint finely ground in oil
	7.5 kg
	7.5 kg

	Linseed oil
	2 litres.
	1.67 litres.

	
	Turpentine oil
	1 litre

	Tarpentine oli
	1 Litre
	1 Lutre


	
	For outside work- See Para 3 for Priming Thinning, as for the First Coat.
	

	Material-Linseed Oil
	5.1  The boiled linseed oil used shall be limpid, light brown in colour and brilliant, mellow and sweet to the taste, with very little smell, and shall be boiled twice. When country linseed oil is permitted to be used, it must be boiled for two to three hours with red lead and litharge in the proportion of one kg of each, in 10 litres of oil. (See para 13 of Specification No. 1602 for Painting Steel Work (Girder Work) for testing boiled linseed oil.)
	Central Railway Specification

	
	The raw linseed oil shall be clear and of a yellowish colour with a slight brown tinge. Brushes of approved quality must be used.
	

	Material-Brushes 
	5.2.1 Clean brushes shall be used, and it shall be ensured that the paint does not show objectionable pulling under the brush. The brush shall be such that the paint does not show lapping streaks and works satisfactorily under it.
	Western Railway Specification

	Material-Brushes
	5.2.2 The paint brush shall not be dipped deep into the paint, as the bristles get overloaded, and the heel gets filled with paint thereby the brush loses its flexibility and shape. As a general rule, the brush shall be dipped to three-fourths of the total length of the bristles. After the brush is initially dipped, the end is wiped against the walls of the container to ensure that paint does not dribble off the ends of the bristles when painting is started. The paints shall be mixed periodically during brushing.
5.2.3 For keeping paint in small quantities during application by brush, use of a paint container may be found advantageous. The containers are filled about three-fourths during application. Cleaning of these container is done Only with paint thinners which are compatible with the paint to be filled.
	Western Railway specification

	
	5.2.4 The following sizes of brushes are generally used.

(a) For dusting large flat surfaces, sizes 14 or 12.
(b) For girder work, size 8
(c) For wood work, size 6
(d) For fine work size 4 and 2
	

	Conditioning and maintenance of brush.
	5.2.5.1 A new bristle brush shall be properly conditioned by suspending it in raw linseed oil for a period of 24 hours. The oil soaks into the bristles which makes it further impervious to paint pigments.
	

	
	5.2.5.2 Before use, the linseed oil shall be removed from the brush by washing it in a thinner compatible with the paint subsequently used.
	

	
	5.2.5.3 After each day's work, the brush shall be cleaned in mineral turpentine or any other suitable thinner, ensuring that the paint and pigment are completely removed from the heel of the brush.
	

	
	5.2.5.4 Brushes not in use shall be placed in clean water. When brushes are to remain out of use for more than 24 hours or when they are to be reused with different paint, they shall be cleaned thoroughly.
	

	
	5.2.5.5 Warm water and soap shall be used to clean the brushes used in water bound paints or emulsions.
	

	
	5.2.5.6 After cleaning, the brushes shall be wrapped in water-proof paper for storage. If it is to be used the next day, it shall be hung in a thinner or linseed oil in a container. On no account, shall brushes be made to stand on the bristles.
	

	Brush application.
	5.2.6 While applying paint with a brush, the brush shall be held at an angle of approximately 45 degrees to the vertical surface, and several light strokes applied in the area to be painted; so as to first transfer the paint to the surface. During painting, the brush shall also be turned around through 180 degrees in order to ensure that the paint on both the faces of bristles is utilized completely. The paint is then spread with gentle pressure so as to hide the surface and produce a uniform coating. Ensure that the ends and not the sides of the bristle come into contact with the surface during painting. 

5.2.7 The paint shall be applied, first using vertical strokes until the surfaces are covered, and then brushed cross​wise for complete coverage with light strokes, so as to smooth out-laps and brush marks, and finally laid off with vertical strokes.
	

	
	5.2.8 During painting, every time after the paint has been worked out of the brush bristles or after the brush has been unloaded, the bristles of the brush (which are drawn together due to the high surface tension of the small quantities of paint left in between the bristles) shall be opened up by striking the brush against a portion of the unpainted surface with the end of the bristles held at right angles to the surface, so that bristles there-after will collect the correct amount of paint when dipped again into the paint container.
	

	
	5.3 All paints, varnishes or oils, turpentine and other materials used for making paint, shall be obtained from reputable and well known firms, and shall be in accordance with the relevant IS Specifications for these materials.
	

	Mixing
	6. All paints shall be mixed up at site in the proper proportions in paint mills of approved pattern. The red lead and oil has a tendency to solidify and should be used as soon after mixing as possible. Paints already mixed may be thinned by adding pure boiled linseed oil only. When the paint to be used is supplied ready mixed it must be reground in a paint mill before use.
	Western Railway specification

	Straining
	7.1 After mixing, the paint should be strained through a canvas cloth or an approved strainer to exclude all undissolved particles and impurities.
	Western Railway specification

	
	7.2 The paint while being applied shall be kept in shallow pans and not in deep cans and must be kept well stirred with a small smooth stick. All paint cans must be cleaned out at the end of each day's work.
	

	
	7.3 Each coat of colour shall be allowed to dry thoroughly before the next is laid on, and all except the last coat shall be slightly rubbed down with pumice stone. No hair marks from the brush shall be left on the wotk or puddles in the corners of panels, angles of mouldings, etc.
	Western Railway specification

	
	7.4 When tinted colours are required, a small quantity of the proper tint should be first prepared to serve as a guide by which to mix the whole quantity. The ground white lead shall first be well mixed with a portion of the oil and then the tinting colour shall be added to match the pattern and thoroughly mixed, after which the remaining portion of the oil or turpentine is to be added and the whole passed through fine canvas or a fine sieve. The consistency shall be that of cream so as to work easily.
	Central Railway Specification

	
	7.5. The oiling of timber when employed as a substitute for painting timber work, shall be of linseed oil with a small quantity of tar boiled up with it.
7.6. When wood preservative is used, it must be applied direct to the woodwork itself, not over size, paint, or any other preparation, and should be applied in dry weather with a brush. If the woodwork is damp, or as an extra precaution in situations where wood is specially liable to dry, rot or decay, brown wood preservative may with advantage be applied hot but not boiling, to outdoor work only. The wood preservative is to be of appro​ved brand as selected by the Engineer.
7.7. Large quantities of timber such as planks, posts and railings for outdoor work can be treated before erection, and time and labour saved by dipping them into the wood preservative in an open tank for a few minutes.
	Western Railway specification

	
	7.8. For timber which is to be buried in the ground, it is advisable to place the bottom and upwards until dry, as the tendency is for the preservative to work downwards.
7.9. A few hours after the preservative has been applied, the treated surface should be thoroughly rubbed down with dry cloth to impart a slight gloss.
	Central Railway Specification

	Coal Tarring
	7.10 The surface to be coal tarred is to be first well cleaned and dry.
The coal tar is to be heated nearly to boiling point, thin​ned by the addition of 60 milli litres of common country spirit or kerosene oil to each litre of tar, and while still very hot, applied like paint with a brush. In using coal tar, 1 kg of freshly slaked lime should be mixed with 5 litres of tar to prevent its running.
The quantity to be used is not to be less than 6 kg per 10 square metres.
The mixture shall be applied as hot as possible by means of a brush. Bags are on no account to be used in lieu of brushes.
	

	Contractor's Obligation
	8.1 The standard colour to be used will be as directed by the Engineer. Sample colour boards shall be prepared by the Contractor for the approval of the Engineer.
	Central Railway Specification

	
	8.2 In case of any painting materials required to be used in excess of what is stipulated in theses specifications, due to any cause whatsoever, the contractor shall be debited with the actual cost of such extra painting materials supplied.
	Western Railway Specification

	
	8.3 Contractor must take all necessary precautions to ensure the safety of workmen and others in the vicinity of the work and shall be responsible for any loss or damage to life or property which may occur. Special care must be taken when working on platforms and near the Railway track and no materials shall be left fouling the track on, which any movement of trains or engines is expected.
	Western Railway Specification

	
	COTRIBUTORY REASONS FOR BREAKDOWN OF PAINT SYSTEMS
	Western Railway Specification

	Bittiness
	9.1 Due to dirty surface, dirty brushes or dirty atmosphere.  Skin of paint in can being Stirred in. 
	

	Bleaching
	9.2 Loss of colour due to alkaline or acid attack.
	

	Bleeding
	9.3 Discoloration of paint owing to the medium dissolving substances from the surface to which it is applied, e.g. oil painting over creosote or bitumen.
	

	Blistering
	9.4 Generally caused by moisture or volatile substances trapped under paint, e.g. painting on damp or unseasoned wood, over knots without preparation; on wet ironwork, application of gloss paint over new plaster.
	

	Blooming
	9.5 Development of a dull film, like bloom on fruit, on a gloss finish. May be caused either by defective composition of paint or vanish, or improper application, e.g. during humid conditions.
	

	Brush marks
	9.6 Generally due to unskilled application, some times aggravated by unsuitable paint.
	

	Ci. ssing
	9.7 Due to painting over greasy, oily or waxy surface or lack of preparation of hard and glossy ground.
	

	Chalking
	9.8 The top surface of the paint becomes powdery. If excessive, due to use of unsuitable paint for the conditions of exposure. Not objectionable in moderation; it prevents accumulation of dirt and provides suitable surface for eventual repainting.
	

	Cracking
	9.9 Often found on exterior work after long exposure. On interior work, due to faulty application or insufficient drying between coats.
	

	Discoloration(excluding that due to dirt).
	9.10 Due to application of paint unsuitable to withstand given conditions e.g. exposure of lead paints to sulphur gases; paint containing pigments attacked by alkali applied to new cement or due to salt solutions leaching through porous coatings. Discoloration caused by mould growth due to painting on an infected surface or to local conditions.
	

	Defective drying
	9.11 May be due to improper adjustment of the paint, but generally to faulty application, e.g. application during unfavourable weather conditions.
	

	Efflorescence
	9.12 Crystallisation of soluble salts on wall surface, it can cause breakdown of decorative film.

Exudation of gummy matter on surface of the paint, e.g. resin exuding from knots in wood work; use of alkaline paint removers; alkali in new plasters attacking paint
	

	Flashing
	9.13 Defect of surface caused by working up of a previous coat or due to too rapid set-off of paint.
	

	Floating
	9.14 Development of streaks of different colour on surface of paint. Due to use of unsuitable combination of pigments in the paint.
	

	Fading
	9.15 Generally due to the action of sunlight on the pigments.
	

	Flaking
	9.16 Faint breaks away from surface in patches, due to condition of surface to which it is applied, e.g. salt encrustations or weak surface.
	

	Grinning
	9.17 The original surface shows through the paint owning to insufficient obliterating power or adulteration of the paint.
	

	Peeling
	9.18 May be due to insufficient rubbing down of gloss surface resulting in poor key. A weak backing such as soft distemper or salt encrustations which give way beneath the newly applied coating. Lack of adhesion due to dampness or chemical attack preventing a sound bond.
	

	Pitting
	9.19 Surface defects due to excessive brushing out and lack of flow in finish coat or of moisture or air entrapped in paint film.
	

	Ropy finish
	9.20 Lack of low in coating due to fault in material or preparation of surface or application. 
	

	Saceine
	9.21 Fault in material or due to uneven application.
	

	Saponification
	9.22 The technical term for the destructive action of soda and other alkalis on paint by converting the oil in the medium of soap.
	

	Sheariness
	9.23 Variation in degree of gloss or mall effect often caused by uneven porosity of ground work or of wet edge not being kept alive.
	

	Sleepiness
	9.24 Lack of gloss due to absorbent undercoat not completely hard or due to atmospheric conditions.
	

	Slow drying
	9.25 Application over damp or greasy grounds or frost action during drying period.    
	

	Wrinkling
	9.26 Due to paint being applied too thickly arid unevenly.
	

	Precaution in using lead paints
	10.1 White lead, sulphate of lead and all products containing these pigments shall not be used in internal painting of buildings except for priming coat and artistic paintings or fine lining work.

10.2 White lead, sulphate of lead, or products containing these pigments shall as far as possible be used in painting operations in the form of paste or paint ready for use and measures shall be taken, wherever practicable to prevent danger arising from the application of paint in the form of spray or from dust caused by dry rubbingdown and scraping.

10.3 Para 10.1 and 10.2 above do not apply to white pigments containing not more than 2% of lead expressed in terms of metallic lead.

 10.4 Lead paint, and especially white lead is injurious to those who use it. Entering the pores of the skin, it is absorbed by the system and leads to numbness and a kind of paralysis, and also produces the complaint known as painter's colic. Paint-workers must, therefore, be warned to avoid smearing themselves with paint. As they do not know the difference between the base of one paint and that of another this warning must apply to all kinds of paint. Any worker found smearing himself with paint after being warned must be sent at once off the work and not re-employed.
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SPECIFICATION NO. 1602.
PAINTING STEEL WORK. (GIRDER WORK).
	Choice of painting scheme
	1.1. Paint is generally applied in 3 or 4 coats and these coats consist of

A. Priming coats

B. Finishing-coats.

Priming coats serve the purpose of corrosion inhibition, while finishing coats protect priming coats from atmospheric attack and also gives good appearance.
	LDCE book by L.J.Prasad

	First Coat.
	1.1.1 The first coat shall be a mixture of pure boiled linseed oil and dry red lead in the proportion of
1 litre of oil to 3.3 kg of red lead.

1.1.2 It should be applied immediately after cleaning the surface of the metal and when the metal is perfectly dry. Paint shall be applied with brushes and spread as evenly and smoothly as possible. On no account shall rags or cotton waste be used in the application of paint.

1.1.3 If the coat is rained upon within 24 hours of applica​tion, it must be removed and another coat applied.

1.1.4 The greatest care must be taken to see that all expo​sed metal surface is covered by this coat of paint.
	Central Railway Specification

	Second Coat
	1.2 The second coat will be applied when the first coat is thoroughly dry and set, (which will be in about 4 days) and will consist of :—• 

0.6 kg red oxide paint.

0.1 kg lamp black.

1 litre boiled linseed oil.
	

	Third Coat.
	1.3 The third coat will be applied when the second coat is dry and will consist of :— 

0.7 kg red oxide paint.

1 litre.of boiled linseed oil. 
	

	
	Each coat of paint is to be inspected and passed by the Engineer or his representative before the next coat is applied.
	

	
	Paint used as primer must possess corrosion inhibition properties i.e., it should either be impervious to water and/or should reinforce air formed oxide film, or it should offer high electrolytic resistance.
	LDCE book by L.J.Prasad

	
	Finishing coat should be durable and abrasion resistant.
	

	Components  of paint
	1.4 A paint generally consists of three major components :
	LDCE book by L.J.Prasad

	Binder (Vehicle or a medium)
	1.4.1 This is a varnish or a gummy base which attaches itself to the surface of the substance and solidifies there.

Solidification may be achieved by solvent evaporation (shellac or bitumen binders) or by chemical action like polymerisation (linseed oil or polyurethane).
	

	Pigment
	1.4.2 Pigments are finely ground solid materials which are suspended in the binder. Pigments impart properties like capacity, colour, abrasion resistance and corrosion inhibition to the paint.
	

	
	Pigments may be organic or inorganic.
	

	
	In the case of red lead paint, it is red lead pigment which imparts corrosion inhibition property to the paint due to its basic nature oxidising property and formation (which reinforces the rust film and suppresses oxide reaction).

In the case of red oxide paint, it is red oxide pigment which imparts properties like durability chemical inertness and resistance in ultravoilet rays to the paint.
Red  oxide does not impart corrosion resistance, but due to other properties it functions as a good finishing coat.
In aluminium paints, it is the leafing property of aluminium flakes, which impart to the paint properties like imperviousness, resistance to ultra-violet rays and durability. Hence, they are also used as Finishing coat.
	

	Solvent
	1.5 Solvent is a liquid which evaporates after application of paints. Consistancy of paints is adjusted by adding solvents in predetermined proportions so as to facilitate uniform application of paint to the surface.
	LDCE book by L.J.Prasad

	
	Excessive use of solvent results in thining of paint film and may result in poor quality of paint Job
	

	
	Common solvents for oil based paints are hydro-carbons, turpentine and ketones.
	

	
	The three major paint components and their proportioning in a paint, plays an important role in achieving necessary paint properties.  Therefore, selection of type of paint depends upon the nature of work and type of protection which is desired.
	

	Quality of Paints
	1.6 Steel girders of bridges are always exposed to environmental attacks and it is therefore necessary that the proper quality of paints conforming to the relevant specifications is ensured.
	LDCE book by L.J.Prasad

	
	1.6.1 Although paints are tested as per I.S. 101 before they are accepted by the processing agency. It is also necessary that J.E./S.E./S.S.E(Bridges/Works/P.Way) carry out certain simple tests on the paint on receipt of supply.
The followig simple tests can be conducted as per I.S.:101-1964.
a) Weight per ten litres (After paint is thoroughly mixed).

b) Scratch hardness.
c) Drying lime-tack free condition.
d} Flexibility and adhesion.
e) Consistancy (Ford cup Viscometer no 4)
	

	
	If the sample fails in these simple tests, then supplier can be asked to carry out detailed tests are to be carried out to certify the quality of paint.
	

	
	1.6.2 Another important aspect is the shelf life of a paint e.g. ready mixed red lead paint to I.S 102 has got shelf life only of four months and the paint must be used within four months of it's date of manufacture

The Engineer  must insist for marking of date of manufacture by the supplier on each drum, without which paints should be rejected.
	LDCE book by L.J.Prasad

	Painting schemes for bridge girders
	2.1 Painting scheme for girder in areas where corrosion is not severe 
	LDCE book by L.J.Prasad

	Priming coat
	One heavy coat of ready mixed red lead paint to I.S. 102. OR,
One coat of ready mixed zinc chromite paint to I.S. 104 followed by one coat of red oxide zinc chrome paint to I.S.2074. OR,
	

	
	Two coats of zinc chrome red oxide primer to I.R.S.-P-31.
	

	Finishing coat
	Two cover coats of red oxide paint to IS 123 or any other approved paint applied over the primer coat.
	

	Painting scheme for girders in areas where corrosion is severe-Priming coat
	Two coats of ready mixed red lead to I.S -102 OR 

One coat of mixed zinc chromat to I.S.-104 followed by one coat of zinc-chrome red oxide priming to l.S.2074.


	

	Finishing coat
	Two coats of aluminium paint to I.S.2339.
	

	Painting
	3. The painting should be carried out as per  from I.R.S.-B1 specification concerning the painting of girders which is reproduced below :
	IRS specification for fabrication and erection of steel bridges. A.C.Slip no 1 dated 26-10-88

	Oiling painting and metallising
	No pan of work shall be painted or coated, packed or dispatched, until it has been finally inspected and approved by inspecting officer.
	

	
	When so specified by the purchaser, the whole of the work, except machined surfaces shall be given protective coating, using one of the systems for painting or metalising.

Prior to application of protective coating, the surface of the work shall be carefully prepared removing mill scale, rust etc., using wire brushes, sand or grit blasting, as stipulated and approved by the purchaser.
	

	Protective coating-Corrosion prone area
	3.1 For locations such as close vicinity of sea and over creeks, where girders are subjected to salt spray, the protective coating by metalising with sprayed aluminium followed by painting, as per painting schedule given below may be applied.
	

	
	i)   One coat of etch primer to I.S : 5666. 
	

	
	ii)   One coat of zinc chrome primer to I.S.-104 with the additional provision that zinc chrome to be used in the manufacture of primer shall confirm to type 2 of l.S.:51
	

	
	iii) Two coats of aluminium paint to IS:2339 brushing or spraying as required.
	

	
	One coat shall be applied before the fabricated steel work leaves the shop.
	

	
	After the steel work is erected at site, the second finishing coat shall be applied, after touching up the primer and the finishing coat, if damaged in transit.
	

	
	For locations where girders are exposed to corrosive environment i.e., flooring system of open web girders in all the cases, girders in industrial, suburban and coastal areas etc. protective coating by metallising, followed by painting using epoxy based paints, as per the following painting schedule may be applied
	

	Surface preparation
	a) Remove oil/grease from the metal surface by   using   petroleum hydrocarbon solvent to IS: 1745-1978.
	

	
	b) Prepare the surface by sand or grit blasting to IS.9954-1981.
	

	Painting-Primer coat
	ii) Apply by brush/airless spray,  two coats of epoxy zinc phosphate  primer  to   RDSO specification to 60 microns minimum dry film thickness (DFT) giving sufficient time gap between two coats to enable the first coat of primer to hard dry.
	

	Intermediate coat
	Apply by brush/ airless spray, one coat of epoxy micaceous iron oxide to RDSO specification No. M & C/PCN-l03/86 to 100 microns minimum DFT, and allow it to hard dry.
	

	Finishing coat
	Apply by brush/airlcss spray, two coats of polyurathane aluminium finishing to RDSO spccificaiion for coastal locations or polyurethane red oxide (Red oxide to ISC 446 as per IS: 5) to RDSO specification for other locations to 40 microns DFT giving sufficient time gap between two coats to enable the first coat to hard dry.
	

	
	The finishing coats should be applied in shop and touched up if necessary after erection.
	

	Other Location
	3.2 For other locations, protective coating by painting as per painting schedule given below may be applied.
	

	Primer coat
	One heavy coat of ready mixed paint red lead priming to IS: 102.
	

	
	OR One coat of ready mixed Zinc chrome priming to IS: 104 followed by one coat of ready mixed paint red oxide zinc chrome priming to IS:2074.
	

	
	Two coats of zinc chromate red oxide Primer  IRS P-31 OR
	

	Finishing coat
	Two Flushing coats of red oxide paint to IS 123 or of any other approved paint shall be applied before the fabricated steel leaves the workshop.
	

	
	After the steel work is erected at site the second finishing coat shall be applied after touching up the primer and finishing coat if damaged during the transit.
	

	Long life coating
	3.3 Where, the life of the protective coating is required to be longer to avoid frequent paintings, the problem of accessibility of locations and for other locations where metallising or epoxy based painting is recommended, but there are no facilities available for same. The protective coating by painting as per following schedule may be applied with the approval of the purchaser:
	

	Primer coat
	a) Two coats of ready mixed paint red lead priming IS. 102.
	

	
	Or One coat of ready mixed zinc chrome priming to IS: 104 followed by one coat of
zinc chrome red oxide priming to IS:2074
	

	Finishing coat
	Two coats of aluminium paint to 1S:2339 shall be applied over the primer coats.
	

	
	One coat shall be applied before the fabricated steel leaves the shop.
	

	
	After the steel work is erected at site the second coat shall be applied, touching up primer, if damaged during the transit.
	

	
	Surfaces which are inaccessible for cleaning and painting after erection, shall be given one heavy coat of red oxide primer to IS: 102 before being assembled for rivetting/welding.
	

	
	All rivet, bolts and nuts washers etc. should be thoroughly cleaned and dipped into boiled linseed oil to IS:77
	

	
	All machined surfaces are to be well coated with a mixture of white lead to IS 34 and mutton tallow to IS:887.
	

	
	For site painting, the whole of steel work shall be given a second finishing  coat after finally passing and after touching up the primer and finishing coats, if damaged during transit.
	

	
	3.4.1 For type I preparation, where only finishing coat is replaced :
	LDCE book by L.J.Prasad

	
	All the steel work shall be painted with two coats of paint, red oxide ready mixed to specification IS : 123-62 for spans upto 100 feet (30.5 m) or paint aluminium to specification IS 2339-63. For spans 100' and above (i.e. 2 finishing coats only).
	

	
	In the case of red oxide paint, a little quantity of lamp black shall be added to red oxide paint to the first coat to obtain a darker hue in order to distinguish the first coat from second coat. Similarly in the case of aluminium paint, a link blue paint shall be added, instead of lampblack to the first coat of aluminium paint for distinguishing it from second coat.
	

	
	3.4.2 All steel work shall be painted with three coats of paint.
First coat (Primer coat) with red lead ready mixed to specification IS:102-62 to a mixture of red lead dry pigment to specificaiton IS type 'C' of 57-1965 with pure boiled linseed oil to specification IS:77-1976, mixed roughly by suitable machine in the proportion of 3.3 kg of red lead dry pigment to one litre of pure boiled linseed oil.

Second coat(finishing/protective coat) with paint red oxide (ready mixed to specification I.S. 123-62 for spans upto 100* (30.5 m) and paint aluminium to specification IS 2339-63 for spans 100' *(30.5m) and above.
	

	
	A little quantity of lamp black shall be added to paint red oxide to distinguish the second coat from third coat.
	

	
	In the case of aluminium paint, a little blue paint shall be added instead of lamp black.
	

	
	Third coat (finishing/protective coat) with paint red oxide ready mixed to specification IS 123-62 for spans upto 100'(30.5 m) and paint aluminium, for spans 100*(30.5 m) and above to the specification IS 2339-63.
	

	Surface preparation
	4.1 Proper surface preparation is the most important single factor in ensuring good performance of a painting scheme applied to steel work.
	LDCE book by L.J.Prasad

	
	The duration of protection afforded by a given painting scheme when applied to a well prepared surface, is many times more than that obtained on a badly prepared surface.
	

	
	While preparing surface for painting work one has to differentiate between surface preparation for a new work and that for a maintenance painting work.
	

	Surface preparation for new painting work
	4.2 Basic purpose of surface preparation in new work is to clean the steel surface of all loose scales, corrosion, dust, dirt, oil and grease.
	LDCE book by L.J.Prasad

	
	During rolling of steel, a thin film of oxidation products of steel is formed on its surface which is called a 'mill scale'.
	

	
	Mill scale, if it adheres uniformly to steel surface, without any flaking or breaks, in itself forms a good protective layer but in practice, this is never  the case, as the mill scale gels broken in parts during handling and transport of steel sections. A broken mill scale helps in formation of cathodic and anodic areas on the steel surface, which results in faster corrosion. Therefore it is necessary to remove mill scale completely.
	

	
	Removal of rust is also necessary, as the rust is porous in nature and has a capacity to hold moisture. Thus, if rust is left on the surface, further rusting will continue inside even if paint is applied outside.
	

	
	Removal of oil, grease, and dirt is necessary to ensure adequate adhesion of paint film to the surface.

For painting new girders, generally following two methods of surface preparation are widely used :
	

	Sand/Grit blasting
	4.2.1 Sand  or  Grit blasting is one of the best methods for the surface preparation.
	

	
	With this method, the surface can be completely cleared of mill scale and rust. However, precautions are necessary to ensure that steel surface is not roughened excessively.
	

	
	Excessive roughening results in projections of peaks of steel surface  outside the paint. A properly sand blasted surface appears silvery grey in colour. Sand/Grit blasting is about four times costlier than manual scraping but it's value in terms of durability of protection offered by the paint film is beyond doubt.
	

	
	Experiments conducted in U.K. indicate that for a painting scheme of two coats of red lead paint followed by two coats of red oxide paint, the duration of protection achieved on the sand blasted surface was more than ten years while that on wire-brushed surface was only about two years.
	

	Scraping, chipping and wire brushing
	4.2.2 In this method the surface is scraped chipped and wire brushed manually, or by power tools so as to remove the mill scale and the rust. 

Finally the surface is sand papered and dusted.
	

	
	It is practically impossible to remove complete mill scale and rust by this method, and surface prepared by this method is of much lower standard than one prepared by sand blasting.
	

	
	In field conditions, the quality of surface preparation further deteriorates due to difficult accessibility of many portions of girders.
	

	Surface preparation in maintenance of painting work
	4.3 The basic principle underlying maintenance painting is not to allow deterioration of existing painting to reach such a stage that rusting does not start underneath the film.
	LDCE book by L.J.Prasad

	
	It becomes imperative to make surface preparation by methods indicated above. Even with these methods, it becomes difficult to achieve a surface of good quality under field conditions.
	

	
	Therefore, it, is necessary to undertake maintenance painting in good time. This work needs to be undertaken as soon as the paint film begins to show signs of failure by excessive chalking, cracking or blistering. The surface preparation in maintenance painting depends upon the condition of existing paint.
	

	
	Where only the finishing coat of paint shows signs of deterioration, the surface should be first washed with luke warm water containing one or two percent detergent to remove salt deposits and grime. After this the surface is to be dried and lightly wire brushed and sand papered. On this Surface, finishing coat is to be applied.
	

	
	In many cases it may happen that small portions of girder show signs of corrosion (i.e. top flanges of a plate girder) while the other areas indicate breakdown of only finishing coat. In such cases only such small areas should be attended to for complete painting job by cleaning surface right upto bare metal by methods indicated earlier, followed by requisite coats of paint starting with primer coat.
	

	
	An additional method of flame cleaning can also be employed for preparing surfaces in such cases.
	

	
	In the flame cleaning method, brush type oxy-acetylene name is employed. The torch is moved in reciprocating manner at a speed of 3 m/min. After this the surface is wire brushed and dusted.
	

	
	This method is not recommended for steel sections less than 10 mm thickness due to the problems of distortion.
	

	Test for Boiled linseed oil
	5. The boiled linseed oil shall conform to IS : 77-1950 for Linseed Oil, Boiled, for Paints. It should be tested in the field in the following way. Thin layers on glass, if kept in a cool place, should, in less than 24 hours be so dry, that dust will not adheres; after 48 hours they should have set hard and firm and be elastic and not brittle. Boiled linseed oil should be light brown in colour, perfectly clear and a little thicker than raw oil and have little smell. A sample kept in a bottle for 15 days should deposit no sediment whatever.
	Central Railway Specification

	Mixing 
	6.1All paint must be mixed by a paint mixing machine and in small quantities, where practicable, of four litres of oil, and the proper proportion of pigment or red lead. No driers such as litharge or turpentine are to be used. Mixing kerosene oil with paint is strictly forbidden.
	Central Railway Specification

	
	6.2 The paint should be mixed for a quarter of an hour and when properly mixed, should, be smooth to the touch and without any lumps. When mixing the paint, the oil should be poured into the receptacle of the mixer first, and the red-lead or pigment added, a small quantity at a time, otherwise difficulty will bo found in producing an even mixture. Paint shall not be allowed to settle in the cans. To prevent this each can shall be provided with a small smooth stick with which the painter shall stirr up the paint continually.
	

	
	6.3 Red lead should be mixed immediately before use, as it is likely to harden after 24 hours.
	

	
	6.4 Any other paint should not be mixed more than three days before it is required.
	

	Painting procedure
	7. The value of applying paint under good conditions and following proper procedure to achieve appropriate dry paint film thickness needs no emphasis.
	LDCE book by L.J.Prasad

	Environmental conditions

	i)   On a sand blasted surface, the first coal of primer must be applied immediately after the surface preparation. ii)   On a flame-cleaned surface, the First coat of primer must be applied when the surface is slightly warm.
	

	
	iii) Painting should not be done in rainy season or when relative humidity is more than 8O%.
	

	
	iv)  Early mornings in winter should be avoided.
	

	
	v) Extremely windy and dusty conditions should be avoided.
	

	
	vi)  In summer afternoons, areas which are directly exposed to sunlight should not be painted.
	

	Precautions in carrying out works
	8.1   Thorough mixing of paint should be ensured. Paint in the painter's bucket needs to be stirred frequently, to keep it well mixed.
	Western Railway Specification

	
	8.2 Brushes used should be cleaned after each day's work. Dipping of brushes in the paint should be restricted to 3/4th length of bristles
	

	
	8.3 Paint should be applied with several light vertical/lateral strokes of the brush.
	

	
	8.4 Brush must be held 45° to the surface and frequently turned through 180°.
	

	
	8.5 Tendency of painters to add thinners to the paint when not necessary, must be avoided.
	

	
	8.6  Subsequent coat of paint should be applied only after allowing adequate drying time for the earlier coat.
	

	
	8.7 Coat of paint applied should be uniform free from brush marks, sags blemishes pinholes and holidays.
	

	
	8.8 Thickness of the paint film must be checked with eleometer (possible in the case of new paint job.)
	

	Shelf life of Paint
	9. Paint should be used within the prescribed shelf life from the date of manufacture.
	LDCE book by L.J.Orasad

	
	The quantity of paint procured should be such that it is fully utilised before the prescribed period of it's use.
	

	
	i) Paint red lead ready mixed............... 4 months.
	

	
	ii) Paint red oxide ready mixed................ 1 year.
	

	
	iii) Paint aluminium when paste and oil not mixed : I year.
	

	
	—do—when paste and oil arc mixed: 4 days.
	

	
	Iv) Red lead dry pigment............. No time limit.
	

	
	v) Oil linseed boiled...................... 2 years.
	

	
	Brush shall not be less than 2" (5 cm) in width and should have good flexible bristles. If a new brush is used the same should be soaked in raw linseed oil for at least 24 hours. The brushes shall be cleaned at the end of each day's work.
	

	
	The time lag between successive operation indicated below shall under no circumstances be exceeded
	

	
	Betweeen the completion of surface preparation to type II standard and application of primer coat – 24 hours
	

	
	Between type 1 preparation and first finishing coat 48 hours.
	

	
	Between the primer coat and the 1st finishing coat 7days.
	

	
	Between the first finishing coat and second finishing coat 7days.
	

	Date of Painting.
	10.The completion date of painting of each bridge or struc​ture should be painted on one Bombay end span and on a promi​nent part of the structure.
	Central Railway Specification

	Staging.
	11. If the work is done by contract, and where so provided in the agreement, staging will be provided free at site by the Rail​way but put up and removed by the Contractor at his expense. If Contractor's staging is to be used, the same shall be approved by the Engineer or his representative before commencement of the work.
	Central Railway Specification

	Painting
	12.1 All paint, oil and painting material will be provided by the Railway, as far as possible. When materials are supplied by the Contractor, they should conform to the respective IS: Speci​fications for these materials. In any case, these shall be appro​ved by the Engineer before the commencement of work.
	Central Railway Specification

	
	12.2 A hand mixing machine will be supplied free of charge to the Contractor, and he will be required to measure out and mix the proportions in the presence of a Railway representative. The Contractor will have to pay for any materials used in excess of the quantities stipulated in the Schedule of Rates.
	

	Covering capacity and proportions of paints
	13. The materials will be supplied to the contractors according to the following scale of finished work :
	Western Railway Specification


	Quantity of different materials required for paints

	(a) RED LEAD PAINT PRIMING COAT-1ST COAT
	100 sq.m. of steel work

	Read lead (Dry powder.
	11.42kg

	Double )boiled linseed oil
	2.45 kg.

	Raw linseed oil
	1.23 kg.

	(b) RED OXIDE PAINT-2ND COAT :—

	(i) Red oxide paste (stiff ground in oil)
	4.90 kg

	Double boiled linseed oil
	2.45 kg

	Raw linseed oil
	1.23 kg.

	Lampblack
	0.20kg.

	(ii) Red Oxide (Dry powder)
	4.90 kg.

	Double boiled linseed oil
	3.06 kg.

	Raw linseed oil
	1.23 kg.

	(c) WHITE LEAD PAINT-2ND COAT :—

	White zinc paste
	7.35 kg.

	Double boiled linseed oil
	3.06 kg.

	(d) WHITE ZINC PAINT-2ND COAT :—

	White zinc paste
	7.35kg.

	Double boiled linseed oil
	3.68 kg.

	(e) BATTLESHIP GREY-2ND COAT :—

	White zinc past
	7.35 kg.

	Lamp black
	0.20 kg

	Double boiled linseed oil
	4.29 kg.

	(f) ALUMINIUM PAINT-2ND COAT :—

	Aluminium powder
	0.86 kg.

	Varnish
	7.35 kg.

	(g) The covering capcity of ready mixed paint is given below for the guidance.


	S.No
	Description of paint for steel work
	No. of coat
	Paint required for 10 sq.m. in litres

	1.
	Red lead paint (Primer)
	1
	1.05

	2.
	Zinc chromate paint (Primer)
	1
	0.87

	3.
	Red Oxide Zinc Chromate paint (Primer)
	1
	0.80

	4.
	Bituminous black paint (Primer)
	1
	0.80

	5.
	Red oxide paint
	1
	0.71

	6.
	Aluminium paint
	1
	0.48

	7.
	Synthetic enamel paint
	1
	0.67

	8.
	Ready mixed paint (oil based)
	1
	0.70

	9.
	Bituminous black paint
	1
	0.70


	Weight of oil & varnish
	 (i) One litre of double boiled linseed oil weighs approximately
	0.90 kg.

	
	(ii) One litre of raw linseed oil weighs approximately
	0.87 kg

	
	(iii) One litre of copal varnish weighs approximately
	0.88 kg.

	
	The covering capacity of a paint may slightly very according to the quality of the ingredients, the type of work and the time and season during which the work is carried out. The quantities given above may, therefore, be varied up to 10% by the Engineer at his discretion where the circumstaces so justify.
	

	Painting steel trough plates :-
	14. Trough plates or floor plates which will be covered with ballast or metalling shall be painted with two coats of black bituminous solution or Dr. Augus Smith Solution. In new work, to save time, the first coat may be applied before the trough plates are placed in the work.
	Western Railway Specification

	Inside of steel tanks :-
	15. The inside of all steel tanks shall be painted with two coats of bituminous solution.
	Western Railway Specification

	Efficiency of paint
	16. The efficiency of paint as a protective covering to prevent th formation or growth of rust on iron or steel work depends primerily on the perfection of contact of the paint with the metallic surface. It is therefore necessary to prepare the surface of the steel work and ensure that it is in the best condition to receive the paint.

Firstly, by the complete removal of all rust, dirt and loose scales of old paint: Secondly, by ensuring that the surface is perfectly dry. 

Thirdly, by applying the paint when the iron/steel has been warmed up by the sun. 

Painting work should be done in dry weather. Painting in damp weather must be avoided. 
	Western Railway Specification


SPEICIFICATION NO. 1603

PAINTING WOOD WORK

1. General

2. Painting new wood work

3. Surface preparation

4. Repainting old work (old paint not removed) 

5. Finishing of wood-based materials

6. Wall painting

SPEICIFICATION NO. 1603

PAINTING WOOD WORK

	General
	1.1. Each coat of paint shall be allowed to dry thoroughly before the next is laid and all except the last coat shall be slightly rubbed down with pumice stone or sand paper as ordered. The work shall not show any hair marks, ridges or drops of paint and no puddles in the corners of panels, angles of mouldings, etc., shall be left.
	Western Railway’s Specification

	Proportion of paints
	1.2. Proportion of paints shall normally be as under. The covering capacity of paints may slightly vary depending upon the quality of ingredients used, type of surface and the time and season during which the work is carried out. The Engineer may,therefore permit variation up to 10%, in the covering capacity of paints at his discretion.
	


	S.No.
	Type of paint
	One coat
	Two coats

	
	
	Per Sq.m.
	Per Sq.m.

	(a)
	Red oxide paint for doors and windows :—

	
	Paint red oxide stiff ground in oil
	0.125 kg.
	0.175 kg.

	
	Double boiled linseed oil
	0.063 kg.
	0.088 kg.

	
	Oil turpentine
	0.01 kg.
	0.01 kg.

	
	Varnish
	0.005 kg.
	0.01 kg.

	(b)
	White zinc paint for doors and windows :—

	
	Zinc paint
	0.10 kg.
	0.175kg.

	
	Double boiled linseed oil
	0.05 kg.
	0.088 kg.

	
	Oil turpentine
	 0.01 kg.
	0.015 kg.

	
	Varnish
	0.005 kg.
	0.01 kg.

	(c)
	Battleship grey for doors and windows :—

	
	Zinc paint
	0.10 kg.
	0.175kg.

	
	Double boiled linseed oil
	0.05 kg.
	0.088 kg.

	
	Oil turpentine
	0.01 kg.
	0.015 kg.

	
	Varnish 
	0.005 kg.
	0.01 kg.

	
	Lamp black
	As required
	As required

	(d)
	Buff colour for doors and windows :—

	
	Zinc paint
	0.10 kg.
	0.175kg.

	
	Double boiled linseed oil
	0.05 kg.
	0.088 kg.

	
	Oil turpentine
	0.01 kg.
	0.015 kg.


	
	Varnish
	0.005 kg.
	0.01 kg.

	
	Yellow ochre
	As required
	As required

	(e)
	White paint for ceilings (metal and wooden) :—

	
	Zinc paint
	0.09 kg.
	0.15 kg.

	
	Double boiled linseed oil
	0.045 kg.
	0.075 kg.

	
	Turpentine
	0.023 kg.
	0.038 kg.

	
	Drier
	As required
	As required


	
	The covering capacity of ready mixed paint is given below for guidance.
	


	S.No.
	Description of paint
	No. of coats
	Paint required for 10 sq.m. in litres

	1.
	Wood primer
	1
	0.83

	2.
	Ready mixed paint
	1
	0.70

	
	(oil based)
	2
	1.40

	3.
	Synthetic enamel paint
	1
	0.67

	
	
	2
	1.34


	Painting new wood work
	2.1 Paint shall not be applied to wood work which is not welt seasoned.
	Western Railway Specification

	
	2.2 The surface to be painted must be thoroughly dry clean and smooth.
	

	Surface preparation
	2.3.1 Wood, that is to be painted shall be well seasoned and free from discoloured sapwood and from large resinous or loose knots. If the wood is not properly seasoned, the surface may become uneven on drying and cracks may also develop. Paint applied over discoloured sapwood is liable to become discoloured, resin from knots tends to exude through the paint. Any such unsound portion should, therefore, be cut out and replaced with sound wood.
	

	
	2.3.2 Nails shall be punched well below the surface to provide a firm key for stopping.
	

	
	2.3.3 Mouldings shall be carefully smoothed with abrasive paper and projecting fibres left after machinning should be removed. Quirks need particular attention since paint collects on any rough projections and the finished appearance is then marred
	

	
	2.3.4 Flat portions should be smoothed oil with abrasive paper used across the grain prior to painting and with the gram prior to staining or if the wood is to be left in its natural colour.
	

	Knots
	2.4 All knots shall then be 'filled’ with patent knotting or with knotting made as follows :-
	

	
	To 140 grams of shellac add 0.55 litres of methylated spirit, and when thoroughly dissolved, stir in 14 grams of red lead. If the wood-work is of deodar, size the whole surface as described below for old wood work in para 3.2 of repainting old work.
	

	First or priming coat
	2.5 When the surface is dry the priming coat shall be applied, which under all colours except white and very light shades, shall consist of 8 kg of white lead, thinned to the consistency of cream, with thinnings in the proportions given below for light shades and coloured with 200 grams red lead. For white and light shades it shall consist of white lead 13 kg, lamp black 400 grams, linseed oil raw 5 litres, and turpentine 1 litre.
	

	Glazing
	2.6 If glazing is to be done, it should be seen that the rebates for the glass are coated with the priming coat before glazing is commenced. In glazing, the subordinate will see that all rebates are back puttied before passing the glazing or allowing the second coat of paint to be applied, and any panes that have not been back puttied should be taken out and replaced with back putty.
	

	Second and third coat
	2.7 The work shall then be rubbed down smooth with sand paper and the second and third coats of required colours applied.
	

	Number of coats
	2.8 New wood work exposed to the weather is to be given three coats of paint; in the interior of a building, two coats will suffice; exclusive of the priming coat in each case.
	

	Embedded timber
	2.9. The out side of the chowkats of doors and windows which are adjacent to the masonry as also other timber embedded in masonry is to be given two coats of hot coal-tar before erection.
	

	Painting old work-(requiring removal of old paint)
	  3.1. All old paint shall be removed either by scraping, burning or by a paint-remover, as ordered by the Engineer. 

3.1.1 In burning off, an aetna or some lamp of a similar nature will be used, a great care taken that wood work is found to be charred, it will be replaced at the cost of contractor. 

The simplest form of paint remover is made as follows :- 

Dissolve in hot water 1 kg country soda and mix into it 4 kg stone lime, reducing the whole to a creamy paste. The work shall be well coated with this and left (but kept moist) for about three hours, when the paint will be easily removed. If unslated lime is used and the mixture applied hot; action is some what quicker It is very important that all traces of any paint remover used are washed off before any paint is applied. After the paint has been removed, the work shall be thoroughly rubbed down with sand paper.
	Western Railway Specification

	Primlngcoat
	3.2 The priming coat shall then be applied as specified for painting new wood work.
	

	
	If the wood work is of deodar, it shall then be sized to consist of 500 grams of best glue dissolved in 2.5 litres of water to which 250 gm red lead will be added, and will be applied hot.
	

	Stopping
	3.3 After priming, all defects shall be stopped with putty. The putty for stopping wood work shall consist of 85 gm of linssed oil to  0-55 litre of whiting i.e. absolutely dead stone lime. When the putty is properly mixed, a small piece of white lead about the size of walnut to every 1.8 kg whiting shall be worked well into it as this helps to harden it. ON NO ACCOUNT SHALL PUTTY BE USED BEFORE THE PRIMING COAT IS PUT ON.
	

	
	The surface shall be again rubbed smooth with sand paper and one or two coats of required paint shall then be a applied as ordered by the Engineer.
	

	Repainting old work (old paint not removed) -washing
	4.1 In case of old work in which the paint is not defective, thick or blistered, the surface shall be first washed down with washing soda, soap and water (soft soap is preferable). 
	Western Railway Specification

	Stopping
	4.2.  The surface shall then be stopped with putty and rubbed down with pumice stone.
	

	Defective old paint
	4.3 If old paint is slightly blistered, the blisters shall be rubbed down and scraped and brought forward with three or four touchings, before the general surface is begun. If old paint is greasy with smoke, it shall be cleaned with spirit and turpentine before painting.
	

	Paint
	4.4 One coat of required paint shall then be applied. If a further coat is ordered, the first coat shall be rubbed down smooth, when dry, with medium sand paper or pumice stone and the next coat of paint applied as usual.
	

	Finishing of wood-based materials- plywood and blockboard
	5.1 Plywood and blockboard are similar to solid wood in its finishing characteristic
	Western Railway Specification

	Hard board-painting characteristics
	5.2.1 Hard board is made up of fibres which are capable of swelling under the influence of oil paints. Tempered hard board may be varnished or painted if required,
	

	Treatment
	5.2.2 A suitable treatment to prevent swelling under the influence of oil paints is necessary; one such treatment is to Use plastic emulsion paint thinned with water, another is shellac varnish as the first coat and when dry; rub down with fine grade glass paper and follow with required undercoating and finishing coats as for solid wood.
	

	Particle board
	5.2.3 The surface shall be filled with a thin brushable filler and finished as for solid wood. 
	

	Insulation Board
	5.2.4 Two thin coats of water-based paints shall be applied by spraying.
	

	Wall painting- preparation of surface(Generally on masonry walls-plastered, pointed oronconcrete surfaces)
	6. The surface shall be thoroughly cleaned off dust old white or colour wash by washing and scrubbing. The surface shall then be allowed to dry for at least 48 hrs. It shall then be sand papered to give a smooth and even surface. Any uneveness shall be made good by applying putty, made of plaster of paris mixed with water on the entire surface including filling up of undulation and then sand papering the same after it is dry.
	Western Railway Specification

	
	The surface shall ordinarily not be painted until it has dried completely. Trial patches of primer shall be laid and where drying is satisfactory, painting shall be taken in hand.
	

	Paint
	The type of paint shall be used as specified by the Engineer.
	

	
	The quantity of paint shall be as given below for 10 sq mts
	


	S.No.
	Type of paint
	No. of coat
	Quantity of paint

	1
	Ready mixed paint (Oil based)
	1
	0.70

	2
	Synthetic enamel
	1
	0.70 

	3
	Flat paint
	1
	0.70 

	4
	Plastic paint
	1
	0.73 

	5
	Double boiled linseed oil
	1
	0.70
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