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prepreg and a transverse orientation of the fibers (0/90). The 
composite continuous fibers were loaded in parallel to the fiber 
axis of the composite and Young’s modulus (prepreg) was 
a weighted average of the fiber and the matrix modules.

By the application of the mixing rule (MVF approach), 
the properties of new materials were determined and then 
compared with the data achieved in the tests depending on 
the type of the aluminum alloy being used. The parameter 
evaluation of the composites was determined based on the 
tensile tests of samples with and without notches and on the 
basis of the flammability test. Tensile tests were performed 
to compare the properties of composites made up of different 
aluminum alloys. An analysis of the influence of the presence 
of notches of different geometry on the strength parameters of 
the developed composites was also conducted. 

2. The experimental procedure

In the tests GLARE 3 2/1 -0,4 type composite was used 
– material made of two aluminum sheets and two prepreg 
layers. The aluminum layers were 0,4mm thick sheets of 2024, 
6061 and 7075 alloys. Unidirectional, 0,25 mm thick prepreg 
layer consisted of epoxy resin and long R type glass fibers 
(fiber diameter 10µm). The fiber content in the prepreg was 
approx. 60%. The thickness of two prepreg layers (0/90) in the 
composite was 0,5mm and the total thickness of GLARE 3 2/1 
type composites was 1,3 mm.

In order to evaluate the effect of the type of aluminum 
alloys on the final properties of GLARE type composites, 
several types of composites were developed. The materials 
include those made of one type of aluminum alloy (e.g. 2024/
prepreg/prepreg/2024) and so called mixed composites (e.g. 
2024/prepreg/prepreg/7075). The sequence of arrangement 
of the individual layers of aluminum alloy sheet is shown in 
Figure 3.

Fig. 3. Composition of the layers of aluminum alloys in the developed 
GLARE composites

Table 3 shows the composition of 2024, 6061 and 7075 
aluminum alloys. The properties of constituent materials of the 
composite are given in Table 4.

TABLE 3
The chemical composition of the aluminum alloys

TABLE 4
The mechanical properties of materials for a GLARE-type 

composite

Material type
Properties

Density [g/cm3] E [GPa] Rm [MPa]
7075 2,81 71 517
2024 2,79 73 458
6061 2,70 69 336

Epoxy resin 1,13 5 70
R glass fiber 2,50 84 4400

Fig. 4. The scheme of GLARE 3 2/1-0,4 composite with two 2024 
alloy layers and two prepreg layers with 60% of glass fiber content

Based on the mixing rule, the properties of composites 
made up of different aluminum alloys at constant volume 
fraction and the thickness of the layers of the composite were 
estimated. The estimated properties of the GLARE 3 2/1 -0,4 
type composites were calculated using the mixing rule and 
they are shown in Table 5. 

Composites were made by curing in an autoclave. The 
arranged, plane, anodized aluminum sheets and prepreg layers 
have been subjected to appropriate temperature and pressure 

TABLE 5
The mechanical properties of GLARE-type composites calculated in accordance with MVF

GLARE 3 2/1 -0,4
Estimated Properties

Density [g/cm3] E [GPa] Rm [MPa]
7075/prepreg/prepreg/7075 2,48 63,8 1345
2024/prepreg/prepreg/2024 2,47 65,1 1309
6061/prepreg/prepreg/6061 2,41 62,6 1234
7075/prepreg/prepreg/2024 2,45 64,5 1327
2024/prepreg/prepreg/6061 2,42 63,8 1271
7075/prepreg/prepreg/6061 2,42 63,2 1290










