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FULL GLOSS POLYURETHANE FINISHING PAINT

1.0 SCOPE:

COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly in any way detrimental to the Interest of the company.

This specification governs the quality requirements of Polyurethane Finishing Paint (Two

pack system). This is recommended for exterior applications where it is desirable for gloss

retention for long periods,hemical and corrosion resistance. This paint is suitable for both

brush and spray appligdtion.

The paint shall be gompatible ofi surface primed With epoxy pNming as per AA56109 and

intermediate paint/as per A4
APPLICATION:

Suitable for use ih as thosge exterior surfaces where it is désigned tp retain colour and gloss

for long period in hddition 8o provide excellent chemical and corrosion resistance.
COLOUR
As specified in BHED\order.

COMPLIANCE WITH TIONAL STANDARD:

)

The material shall comply with equirements of the follbwing national standard and

also shall meet the requirements of this specif
1S: 13213 - 1991(RA-2007): "POLYURETHANE FULL™S
FINISH: Smooth and

OSS ENAMEL (TWO PACK)"
11 glossy
\FECTS:

life.

haze, orange peeling, @elour fading, wrinkles etc.

The paint shall conform to therequirements of ISO 140071 and shall be free from lead/ lead

components.
CHEMICAL COMPOSITION:

The paint consists of two components enamel and a hardener solution to be mixed by
volume. The mixing ratio of base and hardener shall be as per supplier's recommendation.
Enamel shall consist of an appropriate polyol, pigments, solvents and additives. The
hardener solution shall consist of an aliphatic polyisocyanate, solvents, and additives.

Revisions: APPROVED:
As per 40t MOM of MRC-CPO INTER PLANT MATERIAL RATIONALISATION

COMMITTEE — MRC(CPO)

Rev. No.06 Amd. No. Reaffirmed Prepared Issued Dt. of 1st Issue

Dt:26-05-2012 | Dt: Year: HEP, Bhopal Corp. R&D Jan 1991
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Note:
1) The base contains acrylic resin and acid /alkalic / light fast pigments.
2) The mixed paint shall be stirred well for 20 minutes to mature and must be
consumed within 4.0 hours after mixing.
3) The content and nature of the components shall be strictly same as type approved

sample. This shall be confirmed by IR spectrography / thin layer chromatography
which should be provided by supplier.

8.0 TEST SAMPLES:

Tender samples will not be required when once the type approval is given and the supplier
concerned declares that the material for which the tender is given of the same quality as

the type approved sample.

Sampling of paint shall be done as per IS: 101.

8.1. To draw a representative sample, the contents of the container selected for sampling shall
be mixed as thoroughly as possible by shaking or stirring or both or by rolling, so as to
bring all portions into uniform distribution.

8.2. The samples shall be taken in a suitable, clean, dry air-tight glass bottle of one litre
capacity. It should be almost but not completely filled by the sample.

8.3. In case of failure of first sample, two samples shall be drawn from other two drums of the
same consignment at random and failure of the second sample in complying with the
specification will lead to the rejection of the whole consignment.

9.0 TEST METHODS

Unless otherwise specified, the samples shall be tested in accordance with relevant part
and section of IS 101

9.1. PROPERTIES:

9.1.1.

9.1.2.

9.1.3.

9.14.

9.1.5.

Drying Time (at ambient temperature)

a)  Surface dry : 3.0 hours, maximum
b) Hard dry : 8.0 hours, maximum
c¢)  Full cure : 7Tdays, maximum

d) Hard dry at 70°C : 30 minutes, maximum with 15 minutes flash off time.
Consistency

Suitable for brushing and spraying. 40 - 60 secs by F.C No.4 at 27 + 20° C.
Fineness of grind

10 microns, minimum

Gloss at 60°

85, minimum.

Scratch Hardness after full cure for 7 days under load of 1000 gms, min.
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9.1.6.

9.1.7.

9.1.8.

9.1.9.

9.1.10.

9.1.11.

10.0 TYPE

No such scratch as to show the bare metal
Flexibility and adhesion test

No visible damage or detachment of paint film when tested by Erichsen cupping test
up to 8mm.

Weight

9.0 kg, minimum per 10 litres of mixed paint. However it shall be within + 3.0% of
type approved sample.

Dry film thickness per coat of application
25 - 30 microns

Volume solids

40.0%, minimum

Flash Point

20°C, minimum of each component

Pot life at 27+2°C

4.0 hours, minimum

APPROVAL

10.1. Samples

Samples for type approval testing shall be accepted only from those manufactures whose

manufacturing and testing facilities are considered satisfactory to ensure continuous
supply of good product.

10.2. Type Test

10.2.1.

Accelerated Tests (I1S:13213):

Tests shall be conducted as per procedure given in below for chemical resistance to
Sulphuric acid, Caustic potash, Oil & Solvents and the result shall not show any
signs of blistering, wrinkling and lifting. Difference in gloss and colour between
immersed and un-immersed area of paint film shall be minimum.

PROCEDURE:
Preparation of painted panels generally as per IS: 101.

Apply one coat of epoxy zinc phosphate primer (two pack) at minimum 35microns
dry film thickness by spraying and allow to dry for at least 6 hours and not more
than 24 hours. Dry rub with emery paper No.400 and wipe clean with a dry soft
cloth.

Apply one coat of epoxy surfacer (two pack) at minimum 35 microns dry film
thickness by spraying and allow to dry for at least 6 hours and not more than
24hours. Wet rub with water proof emery paper No.400 and allow to dry.

Apply one coat of full gloss polyurethane enamel (two pack) at minimum 35microns
dry film thickness by spraying and allow to air dry for 7 days.
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10.2.2.

Note: For immersion tests prepare and paint both sides of the panels and protect the
edges of the panels by sealing with a chlorinated rubber paint.

Resistance to Sulphuric acid:

Immerse 3/4thof the panel in 30% sulphuric acid for 24 hours. Remove the panel,
wash in running fresh water and allow it to dry for an hour.

Resistance to Caustic potash:

Immerse 3/4thof the panel in 20% solution of potassium hydroxide for 24 hours.
Remove the panel, wash in running fresh water and allow it to dry for an hour.

Resistance to Oil:

Immerse 3/4thof the panel in a mineral lubricating oil for 24 hours. Remove the panel
and wipe the excess oil with cotton, wash it with mineral turpine and allow to dry
for 30 minutes.

Resistance to Solvents:

Test one panel for resistance to xylene, ethanol and acetone respectively. Take a
clean white sterilized cotton and soak it in the solvent and place it on the painted
panel without squeezing the cotton. Immediately cover the soaked cotton with a
suitable watch glass and leave it for 6 hours. Remove the watch glass and the soaked
cotton, wipe the area with a clean dry cotton.

Durability Test ( 1S:8662)

10.2.2.1. Normal Outdoor Exposure Test:

Preparation of panels for the test and tests shall be as per procedure given in
Annexure. Test panels shall be exposed at an angle of 450 facing south. The test
shall satisfy the requirements laid down for at least 12 months after painting.

10.2.2.2. Accelerated Weathering Test ( 1S:8662)

The test shall satisfy the requirement laid down, after 1000 hrs. test in Xenon
Arc Type Weatherometer ( with rotating day / night device ) with a cycle of 3
minutes rainfall and 17minutes dry period.

PROCEDURE:

Preparation of panels for the test shall be as per the procedure given in the
Annexure. Samples of panels shall be tested in duplicate in a accelerated
weathering apparatus and samples drawn from the exposed films shall be
evaluated for gloss and various film properties.

The requirement of the test shall be taken to have been satisfied if the
performance in respect of the film characteristics is within the limits specified
below:
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a) Gloss The film shall have a minimum gloss

retention of 50% of the original value

b) Colour The film shall have a minimum rating of 8

c) Freedom from  Checking, -do-
Cracking, Flaking, Chalking,
Spotting, Blistering and
corrosion

NOTE:

a) Test certificate of C1.10.2.1 & 10.2.2 shall be forwarded by the supplier in line with IS:
13213 and IS: 8662 at the time of type approval. While supplying the material supplier
shall furnish these test certificates after every two years.

b) Supplier should submit the results of C1.10.0 at the time of type approval and once in a
year there after.

TEST CERTIFICATES:

Unless otherwise specified, three copies of test certificates shall be supplied giving the
following information.

In addition, the supplier shall ensure to send one copy of test certificates along with the
despatch documents to facilitate quick clearance of the material.
AA56142 (Rev.No.06) — FULL GLOSS POLYURETHANE FINISHING PAINT

BHEL Order No.

Supplier’s Name& Trade Mark, if any.
Batch No.

Date of Manufacture

Test Results of clause 7.0:

KEEPING PROPERTIES

When stored under cover in a dry place in the original sealed container under normal
temperature conditions, the base and accelerator shall retain the properties of the mixed
paint prescribed in this specification for period of not less than 12 months after the date of
manufacture which shall not be earlier than one month of the scheduled delivery date
mentioned in BHEL order.

PACKING AND MARKING:

Unless otherwise stated, base and accelerator shall be packed separately in steel containers
of appropriate capacities. Each container shall bear the following information:

AA56142: FULL GLOSS POLYURETHANE FINISHING PAINT
BHEL Order No.

Manufacturer's / supplier's name.
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Trade mark, if any.
Batch/lot no.
Date of manufacture and expiry.
Quantity supplied.
Mixing ratio.
14.0 ENVIRONMENTAL REQUIREMENTS:

The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information
relating to human safety and environmental impacts of the hazardous materials
particularly during their transportation, storage, handling and disposal along with each
supply. Each container shall be marked with corresponding symbol and minimum worded
cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc. as

applicable.
15.0 REFERRED STANDARDS (Latest Publications Including Amendments):

1) IS:101

2) 1S:8662
3) 1S:335

4) 1S:13213
5) AA56109
6) AA56112
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ANNEXURE (CI: 10.2.2.1)

PROCEDURE OF DURABILITY TEST:
PREPARATION OF TEST PANELS:

The panel shall be mild steel plate of 1.25mm thick and free from surface defects. Size of the
panel for outdoor exposure test shall be 300mm x 300mm and for the Accelerated weathering
test 150mm x 150mm. Panels shall be cleaned and the back and edges of the panels shall be
protected with two coats of a suitable paint.

The surface of the test panels to be exposed shall be prepared as follows, taking care that
total dry film thickness of the complete system shall be between 75 and 100 microns. Air
drying of films shall be done at temperature 27+2° C and at a relative humidity of 65+ 5
percent.

a) Apply one coat of ready mixed paint red oxide zinc chrome primer by brushing and allow
to air dry for 24 hours.

b) Rub down lightly with waterproof emery paper No.280/330, wipe off the surface with a
clean and dry soft cloth and then apply by brushing one coat of the under coating enamel
and allow it to dry for 24 hours.

¢) Rub down, wet, with water proof emery paper No.280/320 wipe off the surface with a
clean and dry soft cloth and then apply by brushing one coat of the finishing enamel and
allow it to dry for 24 hours.

d) Rub down, wet, with water proof emery paper No.220, wash and wipe off water, and when
the surface is dry, apply by brushing a second coat of the finishing enamel and allow it to
dry for 7 days before subjecting to exposure test.

OUT DOOR EXPOSURE TEST:

Expose in open the test panels prepared as above in duplicate at an angle of 45° facing south.
Examine the condition of the exposed films at monthly intervals for the first quarter and
thereafter quarterly for the rest of the period for the properties gloss, colour, checking,
cracking, flaking, chalking and spotting.

For the above examinations, wash the right hand half of the surface of the two test panels by
pouring water and then wiping with a soft cloth or chamois leather. Examine the same half of
the test panel at each examination. At the end of the stipulated period for durability test
examine the two halves of the test panels. The sample shall be considered satisfactory if the
material surface underneath as well as condition of the film in both the halves, the one
washed periodically as well as the one washed only for the final examination is satisfactory
by the method of evaluation given below. Stray film failure due to extraneous causes other
than climatic shall be ignored.
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ANNEXURE - CONTINUED
Evaluation and Rating of Film Characteristics:
a) Gloss: Specular 45° and 60° head glossometer reading.

b) Colour: The initial rating for a good colour match shall be 10. The colour Retention on
exposure shall be expressed and recorded as the abbreviation of the type of colour change
followed by numerical rating as follows:

RATING TYPE OF COLOUR CHANGE
10 - Good match D - Darkening
9 - Satisfactory F - Fading
8-7 - Slight colour change B - Blueing
6-5 - Definite colour change R - Reddening
4-3 - Bad Colour change Y - Yellowing
2-1 - Very bad colour change L. - Loss of colour

0 - Complete colour change

¢) Checking: Freedom for checking shall be rated as 10 for no checking and0 for most severe
and complete checking.

d) Cracking: Freedom for cracking shall be rated as 10 for no cracking and0O for most severe
and complete cracking.

e) Flaking: Freedom for flaking shall be rated as 10 for no flaking andO for most severe and
complete flaking.

f) Chalking: Freedom for chalking shall be rated as 10 for no chalking andO for most severe
and complete chalking.

g) Spotting: Freedom from spotting shall be rated as follows:

Numerical value Rating
10 No spotting
9 Satisfactory
8-7 Slight spotting
6-5 Definite spotting
4-3 Bad spotting
2-1 Very bad spotting
0 Complete spotting

h) Blistering and Corrosion: The film shall remain generally free from blisters and the metal
underneath shall show no signs of corrosion on exposure forl2 months. A few isolated
blisters without any signs of corrosion underneath as well as one or two localized
corrosion and/or rust spots shall not constitute a cause of failure.

‘Aueduwiod 8Y) JO 1S010JU] 83 07 [BIUSWILIISP AeMm AU UL A[JODIIPUL J0 A[I09IIP POST 8q J0U ISNW ]

"QILINTT STVOILLOATH AAVHH LVIVHE jo £310doad 93 ST USWNOOP SIY} U0 UOIBUIIOFU] OY],

TVILNHAIANOD ANV LHDIYXd 0D



