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PROVISIONAL SPECIFICATION.

IMPROVEMENTS IN OR RELATING TO LACQUERS FOR CORROSION
PREVENTIUN,

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, RAFI MarG NEw DELHFI, INDIA AN INDIAN REGIS-
TERCD BODY INCORPORATED UNDER THE REGISIRA TION OF SOCIETIES Act {Act XXI oF 1860)

The followmng specificaron describes the nature of this mvennon

Tais 15 AN INVENTION BY MEYYAPPA SUNDARAM ScENTIFIC  AssSIsTant NARAYANASWAMI SUBRAMANYAN,
SciEnTIST KUMMATTITHIDAL  SANTHANAM RAJAGOPALAN, SciEnTiST, anp KADARUNDALIGE SITA-
RAMA DOSS GURURAJA DQSS, DIRECIOR, ALL OF THE CENTRAL ELECTROCHEMICAL  RESEARCH  INSTITUTE,

KaralkUD-3, INDIA  ALL INDIAN CITIZENS

This mvention relates to improveiments in or relating to
-
lacquers for corrosion prevention

The materials used for the prevention of corrosion dur-
mg storage and transit of corrodiole metal stores and which
can be easly removed with the help of solven's are known
as ‘temporary protectives’ Ope class of tempotary pro ec-
tives known 1s the hard film solvent—deposited type Hard
film solvent—deposited proiechives are commonly known as
‘lacquers and consist of solumons of plasiicr ed Iesins 1D
volattle solvenls QOn evaporation of the solvent, 2 thin hard
film of protective remamns The film 1z not removed duting
bandhing The protective 15 applied by dipping, spraymmg or
brushing ‘This type of preservative 1s stable for long
term storage and for the use of sumple metal assemblies,
eg crank shafts, hand tools, light steel secuons etc This
type of terporary protective is required for use under a wide
variety of conditions, e¢#, to profect par's made i one
part of the couniry and transported for assembly 10 another,
for spare parts to be kept in storage, for machines beiween
manufacture and so on

Vapour phase mlubttors are widely used m ant corrosion
packagirg of metalhc stores where 1t 1s inconvenient to apply
a coating as 1 the case of ipaccessible or comphcated paris
and items to be protected can be kept completely enclosed
msyle the package

The abave methods of protection durmmg storage and
transit have the following drawbacks

It has been generally found that such protectives do not
give sansfactory protection at places where the protfective
has been removed during handling (Table 1} Further 1t
has al.o been observed that acidic comstriuents hberated by
degradation of the resm base sometimes promote corrosion
Protection by the wse of vapour phase inhibitor alone 13
found to be (1) costly (u) mmhibition s dependent on proper
packaging and () degree or protection 1s very sensitively
dependant on atmospheric pollution mside the package and,
lastly 1t cannot be used safely on composite items consishing
of both ferrous and non ferrous parts In 1erard to a
large nomber of operations, such as Inter process waling
perfods dismantling and assembly, handling of he 1tem for
mspection and s¢ on, 1t appears to be more beneficlal and
feasible to gve protecnon by film formaton The object of
this mnvention 18 to obviate these disadvantages

The picsent venton coasists in the following

() the rusing of eaposed portions of itemy protected
by the hard film solvent deposited type of tem-
porary protective can be largcly overcome by in-
corporation of a vapour phase corrosioa inhibitor
as an ntegral part of the hard film solvent depo-
sited coating

() not  all types of vapour phase nhibitors can  be
advantagecusly used for incorporatten 1 film-
formmg matenals for various reasems {a) -
compatibiity of the vapour phase mhibitor with
the film forming matenal (u} rapd removal of
vapour phase mhbitor from the #ilm forming
matenal and () loss of vapour phase mhibitor
by reaction with the film forming maiental and so
on (Table 2)

(u) a film forming material which can give contsrued
protection at scraiches and other exposed parts
can be produced by taking mmto account a well-
known property of the tmaterials used as hard film
deposited type of protective A small propartion
of acidic consistuents 18 often present m film
forming matenals used to formulate this tvpe of
temporary protective This ameount = carchully
cen rolled in order that corrosion loes not take
place i thewr presence However, .t 15 observed
i practice that, even if iutally the amount of
acidic consliiuent present 1s smaller than what
may be required to cause corrosion, diring ageng
and exposuie to light and mamst air, acdic con-
stituents are produced and accelerated corrosion
takes place Considerable 1mprovement i pro-
techon gven by solvent deposited hlms can  be
brought about by takmng nio account the presence
of a small propornon of acidic constitbent A
vapour phase mhibitor canm be produced as an
integral part of solvent deposited film 1 the acidie
consi twent can be reacted upon by addition of a
suitable  basic  constituent, e¢g, morpholine,
methylene diamine ete, leading to the formation
of salt which has the valuable property of vapour
phase mbition

(iv) by producing the mmbitive constituent i# situ ithe
properfies of the film forming matenal remain
unchanged

(v) when the inhibwtive constituent s produced m st
1t acts as a deterrant to coirosion by aadic con-
strtuents

(v1) when whititive constituent 15 moduced e sin very
effective mhibition of corrosion of xposed parts
is observed (Table 3)

(v11) the vapour phase nlubition of damaged portions of
the solvent depostted films can be unproved by
adjustment of the proporuion of the basic con-
stituents

and

{vin) 1 the production of vapour vphase mhebitor m s
in the above manner the formanhen of transparent
films 1s m no way affected (Table 3)

The following are among the main advantages of this -
vention

(1) more satisfactory protection can be obtained from
solvent deposited temporary protectives by pro-
duction of a vapour phase mhibitor in the film
forming material *han by the film forming mate-
nal plus a known vapour phase mhibator

() compleie protection 1s given to metal swrfaces ex-
posed at scratches by production wm sift of a
vapour phase mhibrtor i the film formmg mate-
nial

and

() by a correct adjustment of the basic constituent m
the film forming material harmful effects on com-
posite items can be avoided

Price: TWO RUPEES,
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TABLE 1
CorgostoN or $reEL 1v THE PRESENGE OF REsiNg
Test Method  Immeraion coated steel specimen 18 suspended raside a bottle contaimag distilled water and bottle placed 1 thermostat such

that the lower half 15 mamtained 10°C above room, temperature  Continuous condensation takes place on the apecimen surface
Qbservations made after 24 hours are given

OBSERVATIONS
No.  Type of the film forming matenal used Clarity of the Appearance of the rPJ'cd:ectlon @iven to Ai?rotectlon given to )
duszolved lacquer coated surface unscratched portions  scratched portions
1 Drying Oul Modified short ord . . Clear Clear Rusting ot the edges Rusted
2 Butylated Ursa Formaldehyde Resin . ” " " "
2 Rosm Modified Phenolic Resin . . - » No rustmg »

Tt may be seen from the above table that the resin cannot give protection at scratches and may also perrmt corroston ab other placss.

TABLE 2
PROTECTION GIVER TO STEEL By FinM PORMING MATBRIAL—A EXowN VapQUR Paase Inmrsrror
Test Method Tmmersion coated ateel specimen 18 suspended teside a botéle contaming distilled Water and botéle placed 1n thermostat such that

the lower half ts mantained 10°C above room temperature Continuous eondensation takes place oo the spemimen surace.
Obacrvations made after 24 hours are grven

Visvar QOBSERVATIONS
A
L3

No. Type of film forming material Clanity of the Appearance of the Protection given to Protection given to'
disgolved lacquer coated surface the unscratehed the scratched
porétons portions
it Drying il Modified Alkyd Short Oil 4 Clear Clear Rusted Rusted
Meta Dinitro Benzene.
2 TUrea = Formaldehyde (Butylated) + . " . Rusting along the Mo rusiing along the
Meata Thutro Beazene. edges. Scratches and ruat-

g along the edgea
—here and there

3 Drymg Ol Modified Alkyd Bhort Ol - Suspended particles Stamed Rusted Rusted
Ammonium Stearate present

4 Butylated Trea = Formaidehyde -+  Buapended particles
Ammonium Stearate present

Tt may be seen from the above Table that mere meorporation of a known vapour phase inhubitor may not give satisfactory results In the
cage of ammonmam stearate it 18 alao found that the clarity of the film formed 12 affected

TABLE 3
PROTEQTION GIVEN TO STEEL BY INHIBITOR FORMED %% 844 IN & FILM FORMING MATERIAL
Test Mothod Tmmersion coated steel specimen ts suspended 1nside a bottle contaming distilled water and bottle place 1n thermostat such thay

the lower half 13 mamtained 10°C above room temperature Continnous condensation takes place on the specimen surface
Observations made after 24 hours are given.

OBSERVATIONS
’ - Protection given to
Film forming matenal +  Clanity of the henolv- Appesrance of the  Protection given to Protection tiven to the bare spscimen
Inbibator ed lacquer coated surfsce the unscratched the scratched ad)acent to the
portions portions costed one

Drymg Oil Modified Alkyd

short oul

+Inhibitor T Clear Clear No rusting No rustng Very little musting
Urea Formaldehyde

(Butylated)

4+ Inhitator I Clear Clear No rusting Rasting at very few Rusted

places

R BHASKAR PAL
Patenis Officer,

Dated this 7ith day of October 1965, Councd of Sciennfic & Industrial Research.
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COMPLETE SPECIFICATION.

IMPROVEMENTS IN OR RELATING TO LACQUERS FOR CORROSION
PREVENTION.

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rafl Marc, NEw DuLa-), INDIA, AN INDIAN REGIS-
TERED BODY INGORPORATED UNDER THE RLGISTRATION OF SOCIETIES AcT (AcTt XXI or 13460},
The following specification particularly describes and agscertams the nature of this nventiont and
the manner in which u s 1o be performed.

THIS 18 AN INVENTION BY MEYYAPPA SUNDARAM ScENTIFIC

ASSISTANT, NARAYANASWAMI SUBRAMANYAN,

ScientistT, KUMMATTITHIDAL SANTHANAM RAJAGOPALAN, ScEnTisT, aND KADARUNDALIGE SITA-

RAMA DOSS GURURAJA DOSS, DirecTOR, AL OF THE (CENTRAL ELECTROCHEMICAL RESEARCH

KARAIEUDI-3, INDiA, ALL INDIAN CITIZENS.

This wvention relates fo 1mprovements wm or relatmg to
lacquers for corrosion preveniion.

The matertals used for the prevention of corrosion durmng
storage and transit of corrodible metal stores and which can
be easily removed with the help of solvents are known as
temporary protectives One class of temporary protectives

kpown 15 the hard film solvept—deposited type Hard flm
solvent deposited protectives are commonly known as
Jacquers and consist of solubions of plastcised fesins

volatile solvents This type of tetnporary protechive 13 re-
quired for use under a wide vanety of condiions, for ex-
ample, to protect parts made in one part of the country and
iransported for assembly m another, for spare parts to be
kept n storage for machines between manufacture and so
on It has generally been found that such protecttves do not
give satisfactory protection at places where the proteciive
has been removed duning handling Further, 1t has also been
observed that acidic constituents hberated by degradation of
the resin base sometimies promote COITOSEON

Vapour phase inhibitors are widely used in anti-corrosion
packaging of metallic stores Protection by the use of vapour
phase inhibitor alone 15 found to be (I} costly (2} inhsbinon
1s dependent on proper packaging and (3) the degree of pro-
tection 15 very sensittvely dependent on atmospheric pollition
mside *he packaging and lastly (4) 1t can be used safely on
tomposete 1ems consisting of both ferrous and non-ferrous
parts

The object of the 1nvention 15 to easure that i the case
of mems protected by the hard film solvent deposited type

INsSTITUTE,

of protective, protecton s given at places whare the film
has been removed dumng handling

We have found that rusting of exposed portions on items
protected by the hard film solvent deposited tyoe of tem-
porary proteciive can be largely overcome by incorporation
of vapour phase corroston lubitor as ap infegral part of
the hard film solvent deposited coating {$ee Tables I and 2)

We have found that vapour phase mhibitor can be pro-
duced as an integral part of solvent depostied film, f the
acidic cons'rtuent can be reacted upon by addition of a
snitable basic comstituent, for example, morpholine, ethylene
diamine, leading to the formation of the corresponding salt
which has valuable property of vapour phase mhubition (See
Table 3}

We have developed a corrosion preventive lacquer, which
has the valuable property of gwving protection to metals from
corrosion. at surfaces exposed by the removal of lacquer dur-
ing handling

The 1nvented process for the preparaton of corrosion
preventive lacquer consists 1n the formatwon o sau of a
vapour phase mmlmbitor such as armine salts of fatty acids m
plasticised resins such as drying ol, modified «lkyd short o1,
urea formaldehyde, mtrocellulose dissolved in volatile solvents
such as xylene, chloroform, acetone, rectified spint

The above-mentioned lacquer 1s preduced by mmcorporation
of a suitable substance having the property of vapour phase
mhibition mto any of the well-known solvent deposited film
forming maternals,

TABLE 1

CORROSION OF STBEL IN THR PRBESENQE OF RESINS

Tost Method Immersion eoated specimen 18 suspended inside & bottle containing distilled water and bottle placed 1n thermostat such that the

lower half 18 maintamed 10°C above room temperatore.

vabions made afier 24 hours are gvon ¢

Continuoue condensation takes place on the specimen surface Obser-

OBSERVATIONS
No. Type of film formmg material used Clanity of the diasolv.  Appearance of the . — \
ed lacquer Coated surface Protection gwven to  Proctection given to
unacratched portions  scratched porfions
1 2 3 4 5 6
1. Drying Ml Modified short (il . + Clear Clear Ruating at the edges Rusted
2. Butylated Urea Formaldehydes Ream - Clear Clear Busting at the edges Rusted
3. Reain Modified Phenolic Resin . . Clear Clear No rusting Rusted

It may be seen from the above Table that the constituents in the resin can promote corrosion 1n some cases.

TABLE 2

PROYEQTION GIVEN TO STEEL SY FILM FOBMING MATRRIAL + A ENOWR VAPOUR PHASE INHIBITOR

Test Method Immersion steel specimen 18 suspended inside a bottle containing distalled water and bottle placed 1n thermostat such that the
lower half 15 mantamed 10°C above room temperature. Confinuous condensation takes place on the specimen surface Obser.

vations made after 24 honrs are given .

Visral (BSERVATIONS

No. Type of film formmg materal Clanty of the Appearance of the e
dussolved lacquer coated asurface Protection given to the Protestion piven to
anscratched portions the scratched portions
1 2 3 4 5 &
1. Drying 01l Modified Alkeyd short Onl + Meta Clear Clear Rasted Fousted
Dintro Benzene
2. Urea=Formaldechyde (Butylated} + Meta Clear Clear Busting slong the No rusting along the
Duutre Benzene. edges acratehes and rust-
g slong the edges
—here and there
3. Drying Onl Modified Alkyd short Od -} Sospended particles Starned Rusted Rusted
Ammontum Stearate present
4 P .ylated Urea Formaldebhyde + Ammo Suspended particlea Stamed Rusted Rusted.

nrum Siearate present.

1t may be seen from the above Table that mere incorporation of & known vapour phase minbitor may pot give satmafactory results. In the
ase of ammonium stearate 16 15 also found that clarity of the film formed is affectod.
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TABLE 3

PROTECTION GIVDW TO STEEL BY INHIBITOR FORMED % S8 IN A T'ILy FORMING MATERIAL

Test Method TImmersion coated steel speciman 15 suspended mside a bottle contaiming distilled water and bottle placed in  thermostat such
that the lower half 1a mawntained 10°C above room temperature. Continuous condensation takes place on the specimen surface,

Observations made after 24 hours are given

Film foroung matenal

OBSERVATIONS
e v Protection given to

Clariby of the dissolv- Appearance of the Protection given to the

Proteation given to  the bare specimen

mhitor ed Iacquer coated sucface unscratched portion the scratched partion adjacenw to the coabed
one
1 2 3 4 5 G

Drymng ol modified alkyd Clear Clear No ruating No rusting Very hitle rustmg

short ol -+ 1nhubitor

(eyclohexyl amine).
Ueea Formaldehyde (Buty- Clear Clear No custing Rusting at very few Rusted

lated) + inhibivor{cyelo places.

hexyl amine).

TABLE 4
Ingredienta Workable ramge Preferred range

1. Plastursed resins

Drying o Modified Allyd Short ol, Ures-formaldehyde, Nitro-celiulose 4560 per cent 5055 per cent
2. Folatile solvends ?
Xylene, Chloroform, acetons, reotified epinit ete. . . . . +  30—50 per cent 40—45 per cent
3. Vapour-phase inhibitors Like amune salts of fatty sads . . «  1— 5 per cent 4.5 per cent
We clam : 3 A corroston preventive lacquer which while gving pro-

1 A process for the preparation of cofrosion prevenhive
lacquer by the formation tn sz of a vapour phase mhtbitor
such as amme saits of fatty acids mm plasucised zesins such
as drymng orl, modified alkyd short o, orea {crmaldehyde,
nitroceliufose dissolved 1 volatde solvents such as xylene,
chloroform, acetone, rectified spint

2 A process for the preparafion of corrosion preventive
[acquer which when used for the prevention of ferrous items
can give protection to stegl even 1f the steel 15 eéxposed o
scratches produced by mechamcal handling substantially as
herembefore descnibed.

GMGIPCeS L =26 Potont/68—4.7-6—100,

tection to steel does not cause corroson  of non-ferrous
parts that may be present in a composite 1tem whenever
obtained according te a process substantally hereinbefore
described.

R. BHASKAR PAI,

Patenis Officer,
Councd of Scientific & Industrial Research,

Dated this 5th day of Awgust 1966.



