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Abstract

In this work three additives were used as flame retardants in different weight
percentage (0, 1,3,5,7.5,10) with epoxy resin. They are: 1- Calcium carbonate (1)
2- Chlorinated paraffin ( 11 ) and 3- Calcium carbonate with chlorinated paraffin
(50:50) (I11). The study included the following tests in order to determine the
effectiveness of the used additives to increase the combustion resistance and
decrease the flammability of epoxy resin. Measurement of limiting oxygen
index (LOI) according to ASTM: D-2863, measurement of rate of burning
(R.B), burning extent (E.B), and burning time (T.B) according to ASTM: D-635.
Results indicated that the additives (I, Il, I11,) were active to inhibited burning
and reduce the flammability of epoxy resin. Their effectiveness follows the
following order: 111> 1 >Il. The compatibility of additives with epoxy resin was
also taking in consideration because the compatibility is a main factor in the
flame retardancy of any polymer, which reflects the distribution of additives
(flame retardants) in the epoxy resin systems prepared in this study. The overall
conclusion of this study indicated that all the percentages of the flame retardants
used with epoxy resin have for some extent (low or high) a good effect to reduce
the flammability and increase the fire resistance of epoxy resin. As the
percentage of additives increase, the polymer system will be non-burning system
and self-extinguishing (e.g. 7.5% and 10%).
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Types Of Additives

Additives %

1 21.70 20.95 22.90
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Additives% NON 1 3 5 7.5 10
AEB cm 10 10 10 3.8 1.5 1.3
ATB min 5.12 6.43 6.96 2.91 2.16 2.00

R.B cm/min 1.95 1.56 1.44 1.31 0.69 0.65

S.E - - - Yes Yes Yes
N.B - - - - - -
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Additives% NON 1 3 5 7.5 10
AE B cm 10 10 10 10 10 2.14
ATB min 5.12 5.84 6.11 6.93 7.45 1.44

R.B cm/min 1.45 1.71 1.63 1.44 1.34 1.07

S.E - - - - - Yes
N.B - - - - - -
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(1) sisa
Additives% NON 1 3 5 7.5 10
AE B cm 10 10 10 2.90 1.42 -
ATB min 5.12 7.33 9.00 2.71 2.51 -
R.B 1.95 1.36 1.11 1.07 0.56 -
cm/min
S.E - - - Yes Yes Yes
N.B - - - - - Yes

Gy ) ALY Ay pad sl salall Jleidl ) peiad
Ais)lS ) el e iall daS ol 8 Leidled
Ayl o L) danlilly cagll) dslaia ) dsaxial
dading Jalgall 238 o)) . SV il 4yl
acldi)) paddy gl Ll ate o daxd Cign
G AAK LA il salall 513 e Lakal Cigang
e Aiiiall 3alall Ay il Al oL ddasdla
OSar Lo S) 0585 (oS ) ) Sl (3)ial
calaaV G Tas &8 cliladll e 1% Lol xie
Aale Bysmy 1Sl ¢ e dadl il aie
i) @hin) e daiall salall 4y gaall dpall (S

oaadl) A8k gl £ UG)) ucl) (uld
:ASTM:D-3014

Measurment Of Flame Highet (H)
According To ASTM:D-3014:
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Test
W1 W2 PWR H
Additives %
NON 4.51 1.45 67.85 12
1 5.13 1.28 75.11 10
3 5.20 1.34 74.25 7.5
5 5.29 1.38 73.87 7.0
7.5 5.36 1.47 72.51 6.0
10 5.45 1.57 71.21 5.0
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Test W1 W2 PWR H
Additives %

NON 4.51 1.45 67.85 12
1 4.92 1.24 73.90 10.5
3 5.00 1.33 73.42 10
5 5.08 1.40 72.47 9.0
7.5 5.15 1.45 71.77 8.5
10 5.24 1.55 70.46 6.5
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Test
w1 w2 PWR H
Additives %
NON 4.51 1.450 67.85 12
1 5.22 1.19 77.13 9.5
5.30 1.26 76.23 7
5 5.45 1.33 75.59 6.5
7.5 5.54 1.42 74.37 4.5
10 5.62 1.52 73.01 3.5
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