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The Effect of Heat Treatment in the
Crystalline Structure and the Hardness of the
Aluminum alloy Doped by Silicon and
Magnesium.

Prepared By: Mohammed Suhel Issa

Supervised By: Professor Abed Alrazzaq Alsoufy

The Al-Zn-Mg-Si alloys were prepared by content of different
doping of silicon and magnesium.The heat treatment was
applied on the prepared alloys at 520°C for 30 minutes. The
crystalline structure of the prepared alloys were studied by XRD
technology. The crystalline lattice constants and the crystallite
size D were calculated and it was found that the alloy that has
high content of doping of Magnesium or Silicon has the smallest
crystallite size . And the interplanar spacing d was calculated .
Vickers hardness test was applied on the alloys and it was found
that it generally increases with the increase content of doping
of Magnesium or Silicon before and after the heat treatment.

Key words: Al-Zn-Mg-Si alloy— the crystalline structure — X-Ray

diffraction (XRD) — crystallite size — Vickers hardness .
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Al polad) Aty e daaly dlaa

Ghoal) G ae 0l e S dena 2025 ols 14 3l 47 sl
(111) 100 44.854 44.988 22.427 0.391 2.344 4.0607
(200) 90.53 52.205 52.455 26.102 0.455 2.032 4.0658
3%Mg (220) 32.56 76.910 77.376 38.455 0.671 1.438 4.0679
(311) 34.98 93.500 94.207 46.750 0.815 1.228 4.0728 4.068
(222) 7.52 99.055 99.844 49.527 0.864 1.175 4.0730
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Ghsall G 8 s S dana 2025 ale 14 23} 47 Alaal)
ﬁ‘ J:‘:;ﬁ 2:)2 o) O(rad) D (nm) D, (NM)
(111) 45.145 0.3936 0.00687 25.381
(200) 52.553 0.3936 0.00687 26.137
Al (220) 77.509 0.3936 0.00687 30.053
(311) 94.349 0.492 0.008587 27.582 27.667
(222) 100.040 0.492 0.008587 29.181
(111) 45.223 0.2952 0.00515 33.850
(200) 52.669 0.2952 0.00515 34.867
1%Mg (220) 77.593 0.3936 0.00687 30.071
(311) 94.458 0.492 0.00858 27.610 30.145
(222) 100.069 0.5904 0.01030 24.324
(111) 45.024 0.2952 0.00515 33.826
(200) 52.427 0.2952 0.00515 34.831
2%Mg (220) 77.244 0.3936 0.00687 29.997 ST
(311) 94.0192 0.492 0.00858 27.496
(222) 99.565 0.5904 0.01030 24.198
(111) 44.854 0.3936 0.00687 25.354
(200) 52.205 0.2952 0.00515 34.798
3%Mg (220) 76.910 0.3936 0.00687 29.928
(311) 93.500 0.5904 0.01030 22.803 27.391
(222) 99.055 0.5904 0.01030 24.071
(111) 45.078 0.2952 0.00515 33.833
(200) 52.516 0.2952 0.00515 34.844
1%Si (220) 77.386 0.3936 0.00687 30.027
(311) 94.197 0.492 0.00858 27.542 30.102
(222) 99.830 0.5904 0.01030 24.264
oS (111) 45.1542 0.3936 0.00687 25.381
(200) 52.597 0.2952 0.00515 34.856
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(220) 77.466 0.3936 0.00687 30.044 29.408
(311) 94.350 0.492 0.00858 27.582
(222) 100.034 0.492 0.00858 29.179
(111) 45.204 0.2952 0.00515 33.848
(200) 52.644 0.3936 0.00687 26.147
3%Si (220) 77.578 0.3936 0.00687 30.068
(311) 94.448 0.492 0.00858 27.607 29.372
(222) 100.072 0.492 0.00858 29.190
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