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In the paper, are studied the effects of three acids (sulfuric, nitric and hydrochloric) in concentrations of 10%
and 20% on the composite materials (type resins reinforced with fiberglass). These composite materials
are obtained manually and lends itself to getting various containers (for water for example), but can be
obtained containers for temporary storage of acids. Certain composite materials with various combinations
of fiberglass with a precise number of layers can be used for temporary storage of acids as a result of
experimental research made in these paper are also given.
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The development of light materials with height
mechanical properties in the modern industries is one of
the most critical issues. The studies of composite materials
presents a particular interest due to their relative low weight
per volume unit compared to the conventional materials
like: high wearing and corrosion resistance, high
mechanical characteristics reported to the wall thickness
[1-3].

Fiber-reinforced polymer composites have been used
in structural applications in the last years because of their
good characteristics and light weight at low cost. The
automotive industry and not only, has adopted these
materials in new designing of lightweight vehicles or other
applications.

The properties: physical, chemical, magnetically,
electrical and mechanical are influenced by the
compatibility between the base material (resin) with the
reinforcing filler and the arrangement of components [4-
6].

The composite material based on resin type reinforced
with fiberglass (Stratimat and Tissue) with different specific
weights, obtained manually, are suitable for manufacturing
of goods and usual objects, or with special destinations
as: the hulls of boats, vessels for storing various solutions,
etc.

From the wide range of resins and existing inserts to
obtain composite materials only a small amount of them
have been investigated and studied.

Nowadays there is a tendency to reduce consumption
of classical materials, to improve technologies, to simplify
and reduce the production time. The new material types
like resin reinforced with fibreglass are the future trend in
industry and manufacturing products [7].

In order to design a specific composite material, the
based architecture for the previous mentioned engineering
applications, to withstand different environmental
conditions, a good behavior and good characteristics are
desired [8].
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Following these objectives, the herein paper aims to
present an experimental based comparison on several
designs of glass fiber reinforced polymer composites with
the aim of sizing the differences among their material

property.

Experimental part
Materials and methods
The materials used and how to obtain these composites

In the study of this research, the authors have used for
experiments, the following materials:

Resins:

- Nestrapol 96

Cobalt accelerator 6507

Methyl - ethyl - cetone peroxide 50%

Hardener: D 605

Fibre glass:

- Stratimat with specific weight 300, 450 and 600 g / m?;

- Tissue with specific weight 300 and 500 g / m?

The notations when using reinforcement materials are:
tissue (NT1, NT2 ... etc.), stratimat (NS1, NS2 ... etc.) and
for mixtures of tissue and stratimat (NTS1, NTS2 ... etc.);

These materials have been used to manufacture plates.
The process of obtaining these composite plates was as
follows:

- preparing the patterns (with elevated walls) for making
the plates; applying the removing wax in order to prevent
the resin to stick/adhere to the walls of the pattern; drying
and polishing the contact surfaces between the pattern
and resin;

- preparing and cutting the fibre glass to the patterns
dimensions;

- applying resin layers successively by brushing; after
applying each layer - a tissue fibre glass sheet was placed
by brushing. The process was repeated until the desired
number of layers was reached.
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Table 1

THE COMPOSITION OF OBTAINED AND EXPERIMENTED COMPOSITE MATERIALS

Composite materials obtained
No. | Symbolization Eezin Fiberglass insertion Number of Specific weight of the
Crt ingertion layers inzertion

[z / m?]

1. N1-A R e S N R ——
2 N1-B R e S N R ——
3. N3l Stratimat 3 300
4. N32 Stratimat 3 300
3. N33 Stratimat 7 300
. NT1 Tizzue 3 300
7. NT2 Tizzue 5 300
8. NT3 Tizzue 7 300
9. NTS1 Stratimat + Tizzue 2+1 300+ 300
10. NTS2 Stratimat + Tizzue 1+2 300+ 300
11. NTE3 Stratimat + Tizzue 3+2 300+ 300
12. NTZ4 Stratimat + Tizzue 2+3 300+ 300
13. NE4 MNestrapol 96 Stratimat 3 450
14. NS3 Stratimat 3 450
13 N3G Stratimat 7 450
16. NT4 Tissue 3 500
17. NTS Tissue 3 500
18. NT§ Tissue 7 500
19. NTE= Stratimat + Tizzue 2+1 450+ 500
20. NTE6 Stratimat + Tizzue 1+2 450+ 500
21 NTS7 Stratimat + Tizzue 3+2 450 + 300
22 NTSE Stratimat + Tizzue 2+3 450+ 500
23 NE7 Stratimat 3 600
24 N52 Stratimat 3 600
23 ISR Stratimat 7 600

The following types of plates were produced with
different compositions are given in table 1.

The behavior of composite materials in different solutions

Given the opportunity to use these composite materials
for various purposes (getting pots with various shapes,
various containers for acids storage for a short or long time)

The density of the composite material is:
Pe = pu(1 —vs) + psve;

where:

p,, = resin density = 1210 [kg/m7;
p, = fiberglass density = 2540 [ kg/m?]

the specimens cut from the sheets obtained were tested
under the following conditions:

-the behavior in sulfuric acid 10%,

-the behavior in sulfuric acid 20%,

-the behavior in nitric acid 10%,

-the behavior in nitric acid 20%,

-the behavior in hydrochloride acid 10%,

-the behavior in hydrochloride acid 20%,

Atfirst, the edges of the specimens were isolated against
corrosive environment, because of the glass fiber capillarity
was recorded an absorbtion of solution in the specimen

mass.

The edges isolation was made with resin without fiber
glass. This extra step requires additional time waiting
(drying and curring) of about 7 days.

The mass variation of samples was determined by the
difference between the mass of the sample before the

experiment and after experiment.

The corrosion rate and the density can be calculated
according to the relations (1) and (2) and are compared
with scale of conventional corrosion resistance [1,11].

V.= ?; [mm/year]

where:

h = number of working hours in a year;
m, = sample mass lost [g/m*n];
p = material density [kg/m?];
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v, = fiberglass proportion = 0.30

For each experiment, the samples were cut and a layer
of resin has been applied on the cutted edges, in order to
avoid the direct contact of fibers with the solutions, which
could lead to solutions absorption into the mass of the
composites, due to capillarity of the glass fibers [9,10].

A resin layer has been applyed on the edges of the
samples by brushing, according to manufacturer’s
specifications, regarding the drying and polymerization
period (7 days under laboratory conditions).

The same type of resin was used for edges isolating as
in the composites process manufacturing.

A PROXXON TYP FKS/E equipment (fig. 1) has been
used for samples cutting.

Fig. 1 PROXXON TYP
FKS/E device

MATERIALE PLASTICE ¢ 54¢ No. 3 ¢ 2017



The area of the tested samples was 50x50 mm. As the
composites were manufactured a variation in the thickness
of the samples has been observed (between 1.7 and 11.8
mm).

Plates thickness is directly proportional to the number
of layers of insertion and their specific weight.

Note. Depending on operator training and experience
can get uniform plate thickness.

Each sample was weighted before each experiment
and after at: 72, 144, 216, 288, 360 hours and respectively
at 7 days of immersion in different solutions.

A Digital Scale equipment with 0.01 g precision (fig. 2)
has been used for samples weighting.

Fig. 2 Digital
scale device

The temperature of acidic solutions was uniform and
constant (laboratory conditions). Before each
measurement samples were washed and wiped.

Results and discussions
The behavior of the composite materials in sulfuric acid
10%,

The experimental results are summarized in the diagram
presented in figure 3.

Observation:

- From composite materials studied twelve of them it
fits in group of perfectly stable material’ and have the
stability coefficient 1, six materials fits in group of very
little resistance and have the stability coefficient 8 and
»hon resistant with the stability coefficient 10 fits three
materials.

- After the experiment, the samples mass increased in
the case of six materials. The mass increase was caused
by degradation of resin by the acid and fiberglass came
into contact with the acid solution and was soaked.

The behavior of the composite materials in sulfuric acid
20%,

The experimental results are summarized in the diagram
presented in figure 4.

Observation:

From composite materials studied six of them it fits in
group of perfectly stable material and have the stability
coefficient 1, nine materials fits in group of very little
resistance and have the stability coefficient 8 and 9, and
non resistant with the stability coefficient 10 fits five
materials.

After the experiment, the samples mass increased in
the case of five materials. The mass increase was caused
by degradation of resin by the acid and fiberglass came
into contact with the acid solution and was soaked.

The behavior of the composite materials in nitric acid 10%,
The experimental results are summarized in the diagram
presented in figure 5.

Fig. 3. The variation of mass
specimens calculated in [%]
in sulfuric acid 10%
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Fig. 4. The variation of
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Observation

From composite materials studied six of them it fits in
group of perfectly stable material and have the stability
coefficient 1 and non resistant with the stability coefficient
10 fits three materials.

After the experiment, the samples mass increased in
the case of sixteen materials. The mass increase was
caused by degradation of resin by the acid and fiberglass
came into contact with the acid solution and was soaked.

The behavior of the composite materials in nitric acid 20%,
The experimental results are summarized in the diagram
presented in figure 6.

Observation:

From composite materials studied four of them it fits in
group of perfectly stable material and have the stability
coefficient 1, one material fits in group of very little
resistance and have the stability coefficient 8 and non
resistant with the stability coefficient 10 fits three
materials.
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After the experiment, the samples mass increased in
the case of seventeen materials. The mass increase was
caused by degradation of resin by the acid and fiberglass
came into contact with the acid solution and was soaked.

The behavior of the composite materials in hydrocloric acid
10%.

The experimental results are summarized in the diagram
presented in figure 7.

Observation

From composite materials studied five of them it fits in
group of perfectly stable material and have the stability
coefficient 1, fourteen materials fits in group of very little
resistanc and have the stability coefficient 8 and non
resistant with the stability coefficient 10 fits four materials.

After the experiment, the samples mass increased in
the case of two materials. The mass increase was caused
by degradation of resin by the acid and fiberglass came
into contact with the acid solution and was soaked.
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The behavior of the composite materials in hydrocloric acid
20%,

The experimental results are summarized in the diagram
presented in figure 8.

Observation

From composite materials studied two of them it fits in
group of perfectly stable material and have the stability
coefficient 1, seventeen materials fits in group of very little
resistance and have the stability coefficient 8 and non
resistant with the stability coefficient 10 fits four materials.

After the experiment, the samples mass increased in
the case of two materials. The mass increase was caused
by degradation of resin by the acid and fiberglass came
into contact with the acid solution and was soaked.

Conclusions

For materials NS5, NS6, NS7, NS8, NT1, NTS1, NTS2 and
NTS3itis not recommended the manufacture of containers
for storage of sulfuric acid with a concentration of 10%.
From the remaining materials we can make containers for
temporary storage of these solutions (maximum six days).

If the concentration of sulfuric acid is increasing to
20% are recommended only materials NS1, NS2, NS4,
NS9, NT4, NT5, NTS2, NTS5 and they only for temporary
storage (maximum 3 days).

The NTS1, NTS2, NTS3 materials are not recommended
for the manufacture of containers to storage the nitric acid
(concentration of 10 or 20%) and the rest only for temporary
storage (maximum 3 days).

Manufacturing containers from all these composite
materials is not recommended for long-term storage or
temporarily in case of hydrochloric acid solutions.
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