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RDSO SPECIFICATION No. M&C/PCN/125-2009
SPECIFICATION FOR ZINC FILM GALVANIZATION TO
IMPART CORROSION PROTECTION

1.0 sSCOPE

This specification prescribes the technical details, methods of testing and criteria for the

acceptance for zinc rich coating loaded with fine, lamellar and spherical zinc particles blended

in neutral resins to impait sacrificial and barrier protection against corrosion of steel

components exposed in severe corrosive environments. This material is a high quality metaliic

zinc protective system for ferrous metals using the protection of galvanizing for long life

corrosion. The "coating shall be suitable to protect Rails, Bridges &
Coaches & Wagons etc. The coating can be
o Sa 2.5 of ISO

protection against
Structures, Towers, Pillars, Reinforcement bars,
used on new/old structures prepared with surface finish equivalent t
o. 8501-1-88. The coating shall be suitable for application by airless/air

specification N
fic gravity of liquid coating

spraying, brushing or dipping by properly maintaining the speci
using organic solvents.

The material is suitable for over coating with epoxy and/or pol
this specification is not suitable for over coating with any alkyd based

yurethane based coatings.

The material as per

coating. Items coated with this type of coating should never be used in immersed conditions

above 65 °C . However, under non immersed conditions, the material can be used up to 150°C.

2.0 TERMINILOGY

2.1 For the purpose of this standard the glossary of terms mentioned in IS: 1303-83, IS: 13229-

92 & 1S: 209-92 shall be applicable. In addition to this the following shall also apply.-

22 Fine spherical and lamellar zinc particles. The term fine used for zinc particles having

diameter, length and breadth in the range of 5-15 pm. Lamellar means that the particles

will have higher length than the breadth.

2.3 Barrier protection: Corrosion protection due to formation of an impervious layer of filin of

corrosion resistant products and resins on the substrate surface.
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2.4 Sacrificial protection: Protection from corrosion of steel substrate due 10
dissolution of zinc and supplying electrons to the steel substrate.
2.5 The application of this type of coating derives the benefits of galvanizing and the process

is known as cold galvanizing.
3.0 REQUIREMENTS

3.1 The coating system shall be based on one pack supply.
3.2 A separate pack of solvent shall be supplied to adjust the specific gravity of the material as
per requirements of dry film thickness .
3.3 Composition of the material shall be as follows.
3.3.1 The material shall consist of 93.0,% by mass, minimum of zinc dust.
3.3.2 The purity of zinc dust to be nsed in the formulation of the material shall be of 99.00
%,min .
3.3.3 The material shall consist of 7.0 , % by mass, maximum of synthetic resin and

solvents
4.0 PROPERTIES

4.1 General: The material shall comply with the requirements specified in Clause 3.0 and
Table -I of this specification. The latest specification should be taken into consideration
where ever applicable

4.2 Unless otherwise specified, the following testing conditiens shall apply:

42.1 The preparation of steel panels shall be in accordance with C1.2 of 1S:101 (Pt.1/Sec.3)-
87.

422 Unless otherwise stated all the tests shall be conducted at room temperature (27+2°C)
and relative humidity at 65£5% in a well-ventilated chamber free from draughts and
dust.

423 The temperature of the surface to be coated must be at least 3°C above the dew point, to

prevent moisture condensation. The minimum temperature for satisfactory cure shall be
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CORROSION PROTECTION

a) Surface /T ouch dry, max.
l b) Hard dry/Recoating time,

max.

27+2°C

Colour

Finish
Adhesion test

(Cross cut Tape Test )

ST S A=)
Consistency ( Efflux time ) at

_ \ Requirements T]_Mﬂh()d of test

10 minutes

|

|

\ 60 minutes

| Grey (Zinc)

Coating from nonc of the squares
of the lattice shall be removed.

Rate of adhesion maiches to 5B

grade

M &C/PC &C/PCN/125

-

:w“

009 |

VANIZATION TO 1 MPART

|

1S:101 (Pt.3/Sec.1 )-86

__,__w____________.—--—-— ! e ————
40-50 sec ‘ 1S:101 (Pt.l/Sec.S)-89

35 11S:101 (Pr.4/Sec.2-89

[S:101 (Pt.3/Sec.4)-87

e L S e T
Matt : ; :

Test Mcthod- B of
ASTM D-3359

| 1S:101 (Pt.8:’Sec.i)—89

7S-101 (Pt.1/Sec.7)-87

1S:101 (P1.8/Sec.6)-92

=]

TIs:101 (Pl 3/Sec.2)- 8¢

oy

T T PR T =
E1S:101 (PL See.6)-8%

IS 107 (PLa See. 1

&R

1S:101 (PL7 /Sec.3)-
90

6. Residue on sieve of 45 mesh P'S—-_
| (32 pm ), % by mass, max.
7. Mass in Kg/10 liters 26.0-27.0 V.
|8 e otoonds | %aaeld
?a—;nwmaﬁaggazgﬁ;‘4m;@r*’”——*
l brush/spray | :
p L | Cc ovumf: Ldpdi’_‘ll\a “m it at [
]| 40 pm. D.F.T. min j.l 1|
5 4) By spraying | 105410 |
b) By brushing 9.5-10.00
i'zfﬂ_mb_tﬁm 2| There shall be n: o pecling, cracking,
(1) -10°C, for 2 hrs blistering, abnormal discolouration
(i) + 160°C, for 2 hrs. or loss of adhesion of the coating
(77 i
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b} 3.5 % {w/v) Sodium chioride

soln.

fective from Oct 2009 |

M &C/PCN/125/2009 |

a) No trace of brown rusting for

D06 hiooss s
b) No trace of brown rusting for
1000 hours

| .")E{;;m&m{ﬂ;;-_i o

*Resistance to Salt spray with

S % (w/v) Sodium Chloride

i Solution at ambient

| temperature

No sign of brown rusting up to
2000 hours

ASTM B-117

15. *Protection against corrosion No sign of brown rusting up to IS:101 (Pt.6 /Sec.1}-
under conditions of 2000 hours 38
condensation
16. *Resistance to Sulphur di-oxide | No sign of brown rusting up to 500 IS: 10493-83,CL.7
test hours
500 bubbles per 24 hrs.
17 *Potential - Time variation in Potential shall remain active more | Appendix -11
1% (w/v) Sodium chloride than -900 mv (saturated calomel
solution electrode) up to 2000 hours
T *bt_e_u_l(?af)osure in simulated ' No brown rusting up to 2600 hours | Kpmm m
concrete pore solution of exposure
| 19. *Galvanic corrosion tests Equilibrium shall be attained within| ASTM G- 71
a) 3.5% Sodium chloride a) 10 sec.
solution
b) Artificial concrete pore b) 30 sec.
solution containing (.1M
Sodium chloride
o s
Py ;a.} ), j r\‘ s
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20, “Mewaliiozine contenl. Vb ; e XL iHES: 101 P8 fSecy-

| .
g mass, min. l \ 9{) by using Petroleum
] Hydrocarbon Solvent

to 18:1745

e e ———————

(Pigment content in Paste)

1 Appendix-W

T i i 125 mg loss,max e TAs per ASTM D-406(
1__ l Rating scale 0-10 \
i 1

¥
Durability Tests Crackin

| \gm_,___*_f e
N Checking IIH
L —- Appendix-

23. Accelerated weathering test as :
per ASTM G53 - 88 ‘;f:t‘t’i‘ng :3
Ly e e e
Blistering 10 \

Corrosion No corrosion
B ) Colour change =%

In case of initial apprevaihmpectlon of the product all the tests mentioned in Table-1 should be
performed on the product as per cl. No6.

Note: (1) Where ever required. the edges of the test paneis may be rescaled with waX if these gets
dama 'u.rixthmnu* down during testing period.

(1) Above tests are to be performed in triplicate and two data close to each other are to be
accepted.
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DETAILS OF PREPARING COATED PAN

=

l ffcctwe e from Oci

TABLE-II

b{l’Jl) N

T M CPCN 2500

ELS FOR TESTING OF ZINC FILM

GALVANIZATION TO IMPART CORROSION PROTECTIC™X

| Thypeead?

| SBzeeiin Hmamm;g

s DT

" TMitetiall || Dhrmttion | Shpe- |

No ‘ Metal Panel ‘ m.m. | Detail of | of Air 1 cial
‘ | T Aﬁnmm. Dirying: 5;Ins$rn£ti,
= i H P i | 'Defbeee | jom
i ‘ i| ‘l “omcnce— .
-]. i ‘. meni of
R i S sl s L -2ed | test + ol
1. | Drying Time | M.S 150 x One coat | 405 Brush/
100 x of zine micron | Spray \
1.25 film s |
galvaniz '
ation R
2. | Finish do-  |-do- |-do- -do- -do- 24Hours | -
3. | Colour -do- “|-do- | -do- | -do- -do- 24 Hours | -
4. | Gloss -do- -do- -do- -do- ~do- 24 Hours | -
5. | Dry Film
thickness |
ajBy brush -do- -do- -do- | -do- ' Brush -do- Po-
b) By airless | -do- -do- -do- -do- Spray -do- l -
spray ]
6. | Adhesion -do- -do- -do- -do- -do- 24 Hours ] -
; . test (Cross '.
i cut Tape
b | Test) =N = s IR ] el
5. 7| Resistance to | ML.S. 150% | Onecoat | 40x5 | Brush/ b . bo-
temperature 100 x of zinc micron | Spray
1.25 film s |
galvaniz
0 SN ation
8. | Resistance to | -do- | -do- -do- do- | -do- | -go- Coat botl
immersion : ' sides of
tests E:anels
and seal
he edges
L ~ pvith wax
- N
o 1;/._:&_ ,‘_?_/:ﬂ_—_’ fedo) /n\ \‘\ \}\, = % /
Prepared By ' Chee m,d By Approved By



| _Ref-MCM-1706 | Page 8 of 13 |[Effective from Oct 2009
. i\ ; | Page8of 13 K O

—

| M &C/PCN/1252009

9. | Rmemiail- | dbe “di- | din- e [t —sitie eblre

| Time f 1 ' |

}: variation -l

I test j ! —

10. | Resistance to | -do- -do- -do- -do- -do- ~-do- If -do-

' Salt Spray |

11. ; Protection -do- -do- -do- -do- -do- -do- ? -do-
against i'
COTTOSION ‘ |
under : |
conditions of l !

! | condensatio ! [

! 12. | Resistance to | -do- 186x75 | -do- | -do- -do- | -do- I -do-
Suiphur x1.25 !
di-oxide test. g ! !

13. | Durability | -do- -do- -do- '-do- | -do- -do- b-
Tests ' l
Accelerated ‘
weathering I i

L test —— ! e i = | H ol | ",

5.0 MARKING AND PACKING

5.1 Material shall be supplied in 2 to 20 liters stee! containers as per requirements

Conforming to IS: 2552.
5.2 Each container shall be marked with following detzils.

(a) Name of the material

(b) Source of manufacturer

(c) Volume of material

(d) Weight of material

(e) Lot ne.

(f) Month and year of manufacturer sheif life and temperature to be stored at

e : &I .
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5.3 Small pack of 1 liter shall be supphed for patch up/touch up work.
6.0 INSPECTION
6.1 T-ull testing shall be performed at the time ol initial approval.
6.2 In case of acceptance testing. the inspecting authority shall draw the sample from  ready
batches as per 1S:101(Pt.1/Sec.1)-1986 and tests shall be performed as per Table- | except

long duration tests marked*.

6.3 For bulk supply, frequency of full testing of the product as per Table-1 may be decided by

the purchaser.
7.0 QUALITY OF REAGENTS: Unless otherwise specified, pure chemicals and distilled
water shall be employed in tests.

APPENDIX-I

Resisiance to Immersion Test ( Static)

This test shall be performed in triplicate, on steel panels prepared as per clause 8 of Table-ll.

a) Resistance to Distilied Water: The panels shall be immersed completely in
glass beakers of sﬁitab]e size containing distilled water. Mark the waier
tevel on beaker. The beakers shall be covered with lid of watch glasses to
avoid excess eveporation of water. The paneis shall remain under static
condition for 4000 hours. Distiiied water shall be added to compensate any
evaporation loss during the test period. After 4000 hours of testing. coated
panels shall not show any trace of brown rust.

b) Resistance to 3.5 % (w/v) Sodium Chloride: The panels shall be immersed
completely in glass beakers of suitable size containing 3.5 % (w/v} Sedium
Chloride solution. Mark the solution level on beaker. The beakers shall be
covered with lid of watch glasses to avoid excess evaporation of solution.
The panels shall remain under static condition for 1000 hours. Distilled
water shall be added to compensate any evaporation loss during the test
period. After 1000 hours f}f\testir;g, coated panels shall not show any trace

b

| ~,-'I \ /A -
- — {

— “ _ of brown rust. Al
2 -£7 g ] SR / \ i Z & 5
Loegsbim foht e N (NS = i
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APPENDIX-II

Potential-Time variation Test

This test shall be performed on panels prepared as per clause 9 of Table-II.

7-crn length of the panels shall be exposed in 3.5% (w/v) Sodium Chloride soluticn.
The interface between the solution and air shall be coated with paraffin wax. so that
air-solution interface does not come in contact with test electrolyte. A crocodile clip
connected with insulated copper wire shall be used to make connection of immersed
coated panels with a high impedance voltmeter. One of the lead shall be clipped at the
top porticn of the panels. A saiurated calomel electrode shall be used as the reference
clectrode to measure the corrosion potential of coated panels. The saturated calomel
electrode shall be kept in a separate beaker having saturated KCl solution and
electrolytic contact hetween the test solution (3.5% (w/v) NaCl solution) and calomel
electrode shall be made by putting two ends of salt bridge in these two beakers. A high
impedance voltmeter shall be used to measure the potential developed between the
coaled panels and calomel electrode. The negative lead of veltmeter shall be connected
to the calomel electrode and the positive lead to the coated panel. The potential shall
be measured after every eight hours of exposure and should continue minimum for
2000 hours. During this period of test the potential shall not come .nore than -900 mV

(Saturated calome! electrode).

v O ; S Q Sy
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APPENDIX —I1]

Test for Static exposure in Simuiated Concrete Pore Solution

The steel panels of 150 mm x 100 mm x 1.25 mm coated with zinc coating shall be exposed in

simulated concrete pore solution. The composition of simulated pore solution shall be as

follows:

0.06 M Potassium hydroxide (K.OH),

0.2 M Sodium hydroxide (NaOH) and

0.001M Calcium hydroxide [Ca(OH)s].

1% (w/v) Sodium chloride shall be added in the test electrolyte prepared.

The coated pancels shall be kept immersed in this solution under static conditions. The
evaporation losses of the solution during the test period shail be compensated by adding
distilled water. Minimum 4 identically coated panels shall be tested simulta weecusly. No trace
of brown rust shall be visible on at least 3 panels during 2000 hours of the immersion of the
test panels.

APPENDIX-1V

Determination of Purity of Zinc

Take out about 14.08 =m? of zinc rich galvanized coated plate/ rebar and put in a glass
container having solvent supplied with paint under constant stirring till all zinc coating is

stripped out in solution. Take cut the sample with a steel tong and rub gently with a hair brush

o= ek Temry the opiefom Totbeam st Gatiitmg
> 7N L he surtace, Filtey Cul e soiution

and wash it with solvent till complete zinc is removed from th
and take out filtrate on a watch glass. Dry the filtrate in an oven maintained ai the temperature
of about 80°C for one hour. Take out the dry material and weigh approximately 1 gm of the
dry powder on a watch glass .Transfer it in a beaker and dissolve in about 25 ml. of HCI (1.5)

solution .Heat it at 70- 75°C till all powder materia! is dissolved in acid solution.

ST e f"'ﬂ\l A Q 5
g _ =
y — /
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Transfer this solution to 500 m! of a measuring (volumetric) flask and make up to the mark
with distilled water. Shake well to get uniform solution and take it as aliquot .Take 10 ml of
this aliquot samplc solution in a conical flask and add 50 ml of distilled water. Add 5ml of
NH4F (10 % solution) and maintain pH 5 by adding NH4OH (1.5) or HCI (i.5) (which ever is
necessary) drop by drop. Add 10 ml of sodium acetate buffer solution having pH=5 and 7 to
8 drops of xvlenol orange (indicator) .Colour changes to purple. Boil for 5 minutes and cool it.

Titrate against 0.025 M Di sodium salt of EDTA. The colour changes from purple to yellow.

Preparation of reagents :

Sodium acetate buffer solution : 22.0 gm of sodium acetate in 30 ml of distilled water + 2 m}

of glacial acetic acid and make up to 1000 ml.

Xylenol orange (indicator) : Take 0.3, gm of solid xylenol orange (Thomas Baker company or
INDI KROM company ) + 100 ml of dist. Water + 1 drop HCl to get red colour.

0.025 M EDTA Di sodium salt (AR grade) : Mol. wt.of di-sodium salt EDTA is 372.2 gn.

Dissolve 9.305 gm of EDTA di sodium salt to get 1000 mi solution in distilled water.

Calculation :
%Zn=  0.065339 x 2.5 x 50 x_titrate value

weight of unknown zinc contzaining material in gm

Basis of calculation :
1000 ml of | M EDTA- Di sodium salt = 65.3 gm of Zinc.
Or 1 mlof | M EDTA — Disodium salt = 0.0653 gm zinc.
Or 1 ml of 0.025 M EDTA-Disodium salt salt = 0.0016325 gm cf zinc.
Therefore . in 500 ml solution . the zinc content should be
= 500x 0.0016325 = 0.81625 gms.

il f'/‘Z_A"__ 2
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APPENDIX -V

Accelerated Test For Durability
Both sides of the panels must be prepared and painted as per Table-11 S.No.13.
a)ACCELERATED WEATHERING TEST

The test is performed according 10 DIN53387

Test Period 1000 hours
Apparatus : Weather-o-meter, Xenon Arc Lamp with rotating
day/night device type
- Cycle : 3 Min. rainfall, 17 Min. dry period alternatively
Light exposure : UVB 313 light exposure
Temperature : 50°C

The requirements of this test shall be taken to have been satisfied if performance in respect of
the characteristics as noted in Clause D-3.2 of IS : 8662-1993 ( or corresponding clause of

latest version) is within the limits.
b) ALTERNATE METHOD

The test may also be carried out as per ASTM-G-53

Test Period 750 hours
Operating Light and Water-Exposure Apparatus

Apparatus
(Fluorescent UV-Condensation Type) .
Cycle : 4 Hrs. U.V. Light from UV-B lamps with a peak cmission @ 313
n.m. and 4 hrs Condensation alternatively.
[emperature : 507

ave been satisfied if performance in respect of

The requirements of this test shall be taken to h
£1S - 8662-1993( or corresponding clause of

the characteristics as noted in Clause D-3.2 o
latest version) is within the limits.
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