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Optimum proportion of the individual corrosion in-
hibitor was arrived at after making se'veral prelirninary
trials by taking different quantities of corrcsion inhi-
bitors. One part of organic corrosicn inhibitor and

10 parts of inorganic corrosion inhifilgrs per l00O

parts of the vehicle were found satisfactory.

COMPOSITION OF THE PRI}IER

Water soluble lac - linseed oil vehicle
(containing 60 parts lac and 40 parts

maleinised linseed oil)
Red oxide of iron

sPraylng.
by all thc
otI period
150'C for
rnechanical and anti-corrosive propert-es after 24 hours

of baking. Standard methods of testing as prescribed

in ISS 10l/1961were followed.

Results and discussions
Mechanical properties

All the films obtained after baking at 150'C for
30 minutes were hard, adherent' and flexible. They

containing sodium nitrite gave the best scratch resis-

tance ({ 2000 g) while the primer containing n-buty-
lamine showed much imprwed flcxibility, scratch

hardness and impact rEsistance. As rega'ds $tt
abrasion resistancs all the panels behaved alike and

stood the test satisfactorilY.
Water resistant ProPerties

Water resistance of primer films was determined by
immersing the baked films in distilled water for 500

hohrs and noting the extent of blisterir,g/blushing at

regu.lar intervals of time. The dat'a given in table
No. II show that thg primers containing inorganic cor'
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Talc
Wet ground rnica
Z'nc oxide
Corrosion inhibitor Organrc

or
inorganic
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Preparation of test samples
Seven sets of mild steel panels (15 cms x l0 cms.)

were cleaned free from rusL oily maiter, dust etc.
under the conditio'ns recommendd in ASTM-D 609-52
(standard method of preparation cf st:el panels). These
panels were then d'pped in 50_per cent phcsphoric acid
for 30 secoinds, washed i1 running x'ater and dried.
The dried panels were then coated b.v all the three
conventio,nal methods viz. brushir.:g- dipping and

TABLE I
MECHAMCAL PROPERTIES OF FIL}'S OF WATER TH INNABLE LAC-MALEIMSED LINSEED OIL.RED OXIDE
PRIMER CONTAINING DIFFERENT L\IHIBITOR (FILMS BAKED AT I5O'C - 30 MINUTES AND TESTED

.AFTER 24 HOURS OF BAKING)

SI Corrosion inhibitor
used

tScrat:h
hardness 'g' +lmpact resistance @Flexibility

Abrasion f resist-
ance in the
presence of

pnm'ce po*'der
& water

None (control)

Potassiurn Chrsmare

Sodium nitrite

N-butylamine

Sodium benzoate

Strontium Chromate

Sodium Chromate

l30C Verl' fine cracks and
No oeeling

l0C0 Peeled off

<20C0 Peeled off

lS00 No crack and no peeling

l-rCS Fine cracks and no peeling

1400 F-ne cracks and no peellng

l30O Peeied oft

Micro cracks
I lB"

Cracks
| 18"

Failed
a

No crack
r 18"

Cracks
L2

Cracks
t

Failed
t

flo darnage

-.'dcr-

-do-

-do-

-de-

-do-
G--

N.B.
* Tested on electrically operated apparatus (sheens): Loa6 6tr I mm. steel ball.
t Tested as per ASTM method (FalLng block impact tester).

@ Tested on hand operated conical mandrel.
f Tested on electrically operated wet abrasion tester with pumice stone pbwder and water - 2000 rubs.
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BLE III
PROPERTIES OF LAC-MALEINISED LIN{SEED OIL RED

OXIDE PRIMER CONTAINING N-BUTYLAMINE

It was further noted that all the fi,lms a-fter the

above tests were intact. No sign of blistering or soft-

ening was noticed thus showing that these corrosion

inhi*tors do not affect the solvent and chemical re-

sistance of the fihhs to any appreciable extcnt'

Shelf life of primer comPositions

after lsss' On the

other m chromate and

sodiu the first instance

and when diluted with water and stored they also

show thinning tendencY.

18 months all the samPles are keeP'

Though a little settling of pigment

after iirring it could be rcdispersed

imsr could be obtained'

I Consistency

Time of flow in Ford
Viscosity cup no. 4

Flash off perioC
Baking temp. and time
Finish
Scratch hardness
Flexibitlty (conical
mandrei)

8 Impact resistance
9 Water resistance

(500 hours)
I0 Corrosion resistance

(a) Humidity cabinet
(10C0 hours)

(b) Salt droplet test
(100 hours)

ll Coverage of the primer

Smocth, Uniform'
brushabie and sPraY-

able.

20 secs.

7 to 10 minutes.
150"C, 30 minutes.
Egg shell, flat-
1800 e.
Salisfactory.

l.Io damage.
No darnage.

No dainage to film and
Do corrosion spot on
the metal.

22 sqr. metres per
litre w.th film thlckness
1.5 mil.
1.25 kg.12 Wt. per litre (solids

30 per cent)

rosion inhibitors invariably deteriorated the water re-
sistance of the films. Maximum deterioration occur-
red with sod-um nitrite. Organic inhibitcrs especially
n-butylamine gare the best performance.
Anti-ccrrosive properties

Corrosion resistance of primr:r filrns was d;termined
by three standard methods namely by humidity cabi-
net expcsure, 1000 ho,urs, salt drop-let test for 100

hours and sulphur dioxide exposure test for 1C0

hcurs. Both scratched (cross scratched) and unscrat-
ched panels were subjected to, the absve tests. The
condition of the film as well as of the substrate was
examiqed at regular intervals c{ t'me and it may be
seen from table No. II that except n-butylamine all
the corrosion inhibitors affected adversely the anti-
corrosive properties of the primer.
Solvent and chemical resistant properties

Solvent and chemical resistant properties of the
primer films were determined by imm':rsing the panels

in the respective solvent or chemical and also by hard
rubbing the film on the panel by a cotton wool soak-
ed in the respective solvent and noting the extent of
damage caused to the film. The ciata presented in
table No. 2 show that all the films behaved practical-
ly alike except that the primer film containing n'buty-
lamine, which showed a little improved alkali resistance.
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TABLE tr
FILM CONDITION AND ANTI-CORROSIVE PERFORMANC

(Films baked at 150'C - 30 minutes. 'Tested under difterent conditions after 24 hours of bakil
after removal of primer film by conventional film

Water immersion - 500 hours - Ilumidity cabinet exposure 100 hours

Scratched panel Unscratched panel Scratched panel Unscratched lnnelCorrosiol
inhib.tor
used Film

condition
Anti Film
corroslve condition
performance

Anti Film
corroslve condition
performance

Anti FiIm Anti
corrosive condition corroslve
performance performancrtr

(t

l. Non Very
(Control) slight

creepage

Potassium Moderate
Chromate creepage

Sodium Consider-
nitrite able

creepage

n-butyl- Unaftected
amlne

Sodium Little
benzoate creepage

Strontium Slight
chromate creepage

7 Sodium Moderate
chromate creepage

Very few No blister
creeping rust
spot along
scratch line

No rusting Very
slight
creepage

Slighl
creeptng
rust along
scratch
line

Considerable
creeping
rust along
scratch
line

No creepage
sharp

.scratch
line

Little
creepage
along scratch
line

Slight
creeprng
rust along
scratch
line

Creeping
rust along
scratch
line

A few
small
blisters

Full of
cracked
blisters

Small
cracked
blisters

A few
rust spots

Consider-
able rust
spots

Some
rust spots

Slight
creepage

Moderate
creepage

Unaffected

Little
creepaSe

Slight
creepage

Moderate
creepage

Very few
creeplng
rust spot
along
scratch

Creeping
rust along
scratch
line

Consider-
able
creeprng
rust

No
creepage

sharp
scratch
line

Creeping
rust
aloug
scratch
line

Slisht.
creeplDg
rust
along
scratch
line

Creeping
rust
along
scratch
line

A few
small
blisters

Full of
small
blisters

Full of
small
blisters

No rusting

Consider-
able
rusting

Some rust
spot

No
blister

Some
ru$ spot

Unaftected No rust
spot

Small
rr.cracked
blister

Uncracked Very few
blisters rust spot

No rust
spot

No rust
spot

No rust
sPot

Unaftected No rust
spot

A few
small
blister

Ar few
small
blisters



OF THE PRIMERS
) (Anti-corrosive performance: Metal surface condition
'lemover)

Scratched panel Unscratched lnnel

Salt dropl,et expcme 100 hours Alkali
resistanoo

SO. expo- NaOH soln.
sure 100 2 Per cent
hours Initial tine

of lifttng
minutec

Film
condition

Anti Film
corrocive condition
performance

Anti
corrocive
perfornance

Very
slight
creepage

Slight
creepage
along
scratch
line

Moderate
creepage
along
scratch
l;ne

Litile
creepage

Slisht
creepage

Moderate
creepage

Little
c-'reeping
rust
along
scratcb
line

Creeping
rust
along
scratch

Moderate
creeping
rust
along
scratch
line

No
rusting

No
rusting

Unaffected

Unaffected No
rusting'

Unaftected No
rustitrg

Some A few
blister fusting
spots spdt

Unaftected' No
rusting

No
rusting

Unaffected No
rusting

Few
blister
spots

Few small
blisters

Blistered l0

Few small
blisters

Vcry few
blisters

Fcw..emll
blisters

Blistered l0

Moderately
blistered

No
creelxrge

I'

25

10

No
rusting

Creeping
rust
along
scratch
line

l0Few
tuft
spots


