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The effect of few adhesion promoters on the adhesive property of shelrac over metalsurfaces, viz. iron, copper and brass, has been investigaieA. lt tras-Ueen observed thatmaleic acid behaves better-than other promoters and ii imparts a bond strength of 0.3
:?\ryt' whereas plain sheilac guu" oniy o.0g ton/inr when bonded at 150"c and 2000lb/in2 pressure on steel surfaci.

In an earlier communicationr, the adhesive
strengths of three grades of plain shellac, viz.rangeeni, iron.
brass and underdifferent main

nature of the substrate and among the different
substrate used, iron was found to b" the best
surface for adhesion.

The present article reports the results of the

Expgrirnentel procedure

In all the experiments raageeni shellac, having
life, flow and acid value 34 minutes, 3g.6 mm and
68,88 respectively, was used. Ten per cent
alcoholic solution of the same sheilac was
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prepared and di and tri carboxylic acids were
incorporated in varying proportion (0.5 to 7 per
cent on the weight of shellac). panels of iron,
brass and copper of size 7.5x2.5 cm having
cleaned and polished surfaces were used. The
panels were finally cleaned with trichloro_
ethylene in order to remove oil and grease from
the surface. One ml of the prepared s6lution was
spread over the surface ofthe panel to cover I sq
inch area and allowed to dry overnight at room
temperature. The panel was then baked at 94"-
95'C in a steam oven for I hr. Two panels were
placed one upon the other, overlapping the
coated area (l sq inch) and then they were hot
pressed for I hr in a carver press at 150"C and
2000 lb pressure, allowed to cool to room
temperature and the bond strength of each pair
was determined by Hounsfield Tensom"t... iin,
pairs of bonded panels were tested for each
experiment and the mean value was taken.

Results and discussion

From the results given in Table I it wiU Ue founa
that incorporation of small quantity of acids
decreases the adhesive strength of slelac. On
increasing the proportion of acid, there is,
however, a gradual rise in bond strength and on
further increase there is a fall.
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EFFECT OF ADHESION PROMOTERS ON SHELLAC

Table l-Adhesive Strength of Shellac in Presence of Adhesion Promoters

Type of acid (7C

I Tortaric acid

0.00
0.50
1.00

2.00
2,50
3.00
3.50
4.00
5.00
6.00
7.00
8.00

2 Phthalic acid

0.0
0.5
1.0

t.5
2.0
2.5

3.0

4.0

5.0
6.0

3 Succinic acid

Bond streDgth (ton/in2)

Iron Copper Brass

Type of acid (%)

4 Malic acid

0.0
0.5
1.0

1.5

2.0
2.5

3.0
4.0
5.0
6.0
7.0

5 Citric acid

0.0
0.5
1.0

t.5
2.0
2.5

3.0
4.0
5.0
6.0
7.0

6 Maleic acid

Bond strength (ton/in2)

0.0E0

0,033
0.0q)
0.1 10

0,160
0.1 70

0.180
0.190
0.190
0.1.10

0.130
0.t20

0.08
0.09
0.08
0.09
0, t0
0. l0
0.0E

0.r0
0.t2
0.r0

0.0E

0.()6

0.06
0.08
0.08
0.09
0,10
0.10
o09
0.0E

0.08

0.1 30

0.090
0.0r4
0.1 35

0. t45
0.1.16

0.t46
0.t50
0.1 50

0.t30
0.1 20

0.t00

0, t2
0. t0
0.06
0.08
0.09
0.10
0.t0
0. l2
0.13
0.10

0.12
0.10
0.10
0.10
0.t0
0.10
0.1|
0.12
0.10
0.t0
0.09

0.1 20

0.070
0.1 30

0. r40
0.140
0.t50
0.158
0.t60
0.1 20

0.1 16

0.1 10

0. t00

0.12
0.t0
0.06
0.08
0.0E

0.10
0.t0
0.1 |
0. l2
0.09

0.t2
0. l0
0. l0
0.10
0.10
0.00
0.12
0. l2
0.10
0.t0
0.08

0.0
0.5
1.0

1.5

2.0
2.5
3.0
4.0
5.0
6.0
7.0

Iron

0.0E

0.10
0.t2
0.13
0.15
0.t4
0.r5
0.15
0.16
0.l5
0.r2

0.08
0.07
0.14
0.15
0.17
0.t6
0.14
0.t2
0.10
0.10
0.09

0.08
0.07
0.05
0.0E

0.10
0.15
0.20
0.30
0.14
0.16
0.1I

0.12
0.13
0.t3
0.14
0.13
0.13
0.t4
0.14
o.t2
0.1I
0.10

0.14
0.r3
0.r4
0,t6
0.t6
0.15
0; l5
0.13
0.t I
0.10
0.0E

0.r3
0.10
0.0E

0,l5
0.20
o.2l
0.25
0.35
0.25
0.21

0.20

0.13
0.12
0.t2
0.t3
0,14
0, l3
0. t2
0.r3
0. l2
0.rI
0.t0

0.1 3

0, l2
0.13
0.t4
0.t4
0.t5
0,16
0.l3
0.12
0,1I
0.09

0.12
0. l0
0.07
0.14
0.19
o.2l
0.23
0.34
0.26
0.22
0.19

Copper Brass

0.0
0.5
t.0
1.5

2.0
t(
3.0
4.0
5.0
6.0
7.0

Incorporation of succinic acid and phthalic acid
hardly alfects the bond strength, whereas malic
acid, citric acid and tartaric acid increase the

bond strength from 0.08 ton to 0.16 ton,0.l7 ton
and 0.19 ton respectively. In case ofcitric acid,

maximum bond strength was achieved by
incorporation of 2 per cent of promoter and for
malic acid and tartaric acid, 4 per cent of the

acid is essential for achieving maximum bond
strength. It thus appears that hydroxy acid plays

an important role in increasing the bond strength
and the increase in value can be ascribed to the
number of hydroxyl group present in the
molecule as could be seen from the fact that
malic and citric acids are monohydroxy,
whereas tartaric acid is dihydroxy. Non-hydroxy
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acids like succinic and phthalic acids had hardly
any effect on the bond strength. However, the
best perforrnanoo was observed in case of maleic
acid which gave,a bond strength equal to 0.3
tonlm? as against 0.08 ton/in2 when plain shellac
was used. This higher value could beascribed to
the fact that maleic acid could go under adduct
formation with terpenes present in the shellac
molecule. Such reactions of maleic acid or anhy-

dride yith a terpene, such as terpinene, terpineol,
dipentenq pinane, etc. are well known2.
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