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ABSTRACT

This research includes preparing samples of composite materials by using casting sand and hand
mixing to disperse particles oxides such as (Al,O3) and (ZnO and (NiO) in the substrate of bases alloy
(Al-Mn). We also use a narrow collimated mono-energetic beam of gamma-rays emitted from the
decay of *’Cs (0.662 keV) and a gamma spectrometer UCS-20 connected with a Nal(TI) detector to
determine the homogeneity of the materials (Al-Mn), (Al-Mn)+Al,03,(Al-Mn)+Zn0O,(Al-Mn)+NiO.
The homogeneity test was determined from the percentage variations between the transmitted energy,
the intensity of gamma-rays, and the linear attenuation coefficient at seven positions for each sample
and the percentage of the standard deviation. The linear attenuation coefficients for the above samples
were determined, the highest average values obtained 0.251 mm™ for (AI-Mn)+ZnO and the lowest
average values obtained 0.151 mm™ for (AI-Mn)+NiO. It can be seen from the present results that the
materials (Al-Mn), (Al-Mn)+Al,O3, (Al-Mn)+ZnO have a good homogeneity as compared with
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(Al-Mn)+NiO. The linear attenuation coefficient of (Al-Mn)+ZnO sample was higher than its values in
some materials used as gamma-radiation protection shields.

Keywords: Gamma-rays, composite materials, linear attenuation coefficients, Homogeneity test.
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0.151 mm?' 0251 mm"
(Al-Mn)+NiO  (Al-Mn)+ZnO

(5) .0.206 mm'
.662keV
Special lead (Mavi, 2012) Cappa Bonita U (Al-Mn)+ZnO u
(El-Taher, 2007) Diorite rock (El-Khayatt,2011) Concrete (white sand) (Fathi,2005) glass
(2000 ) Compressed soil
(Al-Mn)+ZnO  (Al-Mn)+Al,03 (Al-Mn) -1
(Al-Mn)+NiO
-2
(AI-Mn)+ZnO (Al-Mn)+ALLO; (Al-Mn) -3
.(Al-Mn)+NiO
(Al-Mn)+ZnO -4
1,=4490 (Al-Mn) 1
x=8.045 mm
p I(count/300sec) 1
FWHM(ch) m(em™)
A1(%) Ar(%) Au(%)
1 3744 -0.02 26.24 0.2 0.226 0
2 3766 -0.61 26.33 -0.15 0.219 3.09
3 3785 -1.12 26.32 -0.11 0.212 6.19
4 3706 0.99 26.29 0 0.239 -5.75
5 3713 0.81 26.34 -0.19 0.236 -4.42
6 3768 -0.66 26.28 0.04 0.218 3.54
7 3720 0.62 26.25 0.15 0.234 -3.54
Ave 3743 0 26.29 0 0.226 0
30.87 0.039 0.010
(2/Ave)*100 0.8 0.15 4.4
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1,=4646 (AlI-Mn)+AL O3 2
x=8.225mm
p I(count/300se
© Ai(%) p(em’™)
FWHM(ch) Ar(%) Au(%)
1 3965 -0.32 24.36 0 0.193 2.03
2 3972 -0.5 24.41 -0.08 0.191 3.16
3 3921 0.78 24.43 -0.16 0.206 -4.57
4 3926 0.66 24.39 0 0.205 -4.06
5 3989 -0.93 24.42 -0.12 0.185 6.09
6 3957 -0.12 24.4 -0.04 0.195 1.02
7 3935 0.43 24.38 0.04 0.202 -2.54
Ave 3952 0 24.39 0 0.197 0
e 25.46 0.024 0.008
(o/Ave)*100 0.64 0.098 4.06
1,=4490 (Al-Mn)+ZnO 3
x=8.185 mm
P -1
I(count/300sec) p(em™)
A(%) FWHM(ch) Ar(%) Au(%)
1 3649 0.18 25.42 0.43 0.254 -1.2
2 3688 - 0.89 25.55 -0.08 0.240 4.38
3 3664 -0.23 25.58 -0.2 0.248 1.2
4 3642 0.37 25.53 0 0.256 -1.99
5 3617 1.06 25.55 -0.08 0.264 -5.18
6 3694 -1.01 25.61 -0.31 0.238 5.18
7 3635 0.56 25.5 0.12 0.258 -2.79
Ave 3655.6 0 25.53 0 0.251 0
a 28.1 0.06 0.01
(o/Ave)*100 0.77 0.24 3.98
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x=7.815 mm I,=4646 (Al-Mn)+NiO 4
P
I(count/300sec) ’
A(%) FWHM(ch) p(em™)
Ap(%) Au(%)
1 3858 6.65 27.65 -0.14 0.238 -57.62
2 4102 0.75 27.74 - 047 0.159 -5.3
3 4246 -2.73 27.55 0.22 0.115 23.84
4 4001 3.19 27.6 0.04 0.191 -26.49
5 4316 -4.42 27.45 0.58 0.094 37.75
6 4350 -5.25 27.63 -0.07 0.084 44.37
7 4058 1.81 27.65 -0.14 0.173 -14.57
Ave 4133 0 27.61 0.151
o 179.34 0.09 0.056
(r/Ave)*100 4.34 0.33 37.1
5
(em ™)
(Al-Mn)+ZnO 0.251
Lead 1.08 (1993)
Sample 5 0.478 Mheemeed et al., 2012
Barite concrete 0.251 Stankovic et al., 2010
Cappa Bonita 0.234 Mavi, 2012
Special lead glass 0.233 Fathi, 2005
Concrete (white 0.168 El-Khayatt, 2011
sand)
Diorite rock 0.15 Jameel et al., 2010
Compressed soil 0.126 (2000 )
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