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. Intensity ~ Atomic . Error MDL
Elt. Line (cls) % Conc Units 2-sig 3-sig
Mg Ka 14/28 1/32 1/218 wt.% 22/114 0/211

Al Ka  1,143/74 7714 69/173  wt%  1/208  0/196

Si Ka 27/56 4/93 4/066  wt.% 7/58  0/249

Cr Ka 64/04 2/41 3/905  wt%  4/532  0/227

Fe Ka 258/43 14/2 21/638  wt% 10/242  0/282
100.000  100.000  wt.% Total
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. Intensity ~ Atomic - Error MDL

Elt. Line (cls) % Conc Units 2-sig 3-sig

Mg Ka 14.38 0.472 0353 wt% 5.071 0.115

Al Ka 214723  69.608 61.03 wt% 0456 0.106

Si Ka 130.26 6.723 6.271  wt% 13.815 0.152

Cr Ka 161.74 4.545 7.15 wt% 9579 0.112

Fe Ka 562.57 18.652 25196 wt% 1.822 0.152
100.000 100.000 wt.% Total
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. Intensity ~ Atomic . Error MDL

Elt. Line (chs) % Conc Units 2-sig 3-sig

Mg Ka 8.26 0.447 0.312 wt% 6.882 0.104

Al Ka  1,090.82 73914 60.927 wt% 0.565 0.097

Si Ka 63.71 5.527 5.174 wt.% 4593 0.151

Cr Ka 128.49 4.756 8.113 wt% 2481 0.134

Mn Ka 6.15 0.163 0.249 wt.% 1.34 0.174

Fe Ka 253.07 15193 25225 wt% 8.168 0.244
100.000  100.000  wt.% Total
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Intensity ~ Atomic

Error MDL

Elt. Line (cls) % Conc Units 2-sig  3-sig
Mg Ka 7.41 0.87 0.514 wt%  6.753 0.123
Al Ka  1,327.08 70.18 61.238 wt% 0607 0.111
Si Ka 62.3 6.94 7.106 wt% 8.063 0.183
Cr Ka 51.37 4.87 6.321 wt% 5761 0.139
Mn  Ka 5.63 0.44 0.613 wt% 9.087 0.168
Fe Ka 248.92 16.7 24208 wt% 1.813 0.179
100.000 100.000 wt.% Total
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E Intensity  Atomic
' (cls) %

=

Line

Conc Units Err_or MD.L
2-sig  3-sig

Mg Ka 9.49 0.974
Al Ka 1,257.63  82.428
Si Ka 72.51 8.819
Cr Ka 11.02 0.483
Fe Ka 80.04 7.296
100.000

0.642 wt% 4731 0.104

77.05 wt% 0.637 0.113

9.062 wt%  9.071 0.142

0.957 wt%  3.618 0.109

12289  wt% 5.639 0.126
100.000  wt.% Total
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Error MDL
2-sig 3-sig
Mg Ka 10.52 1.127 0.461 wt%  6.438 0.138
Al Ka 829.63 75.192 65.797 wt% 0.701 0.129
Si Ka 31.23 4.673 3.218 wt% 60.143 0.216
Cr Ka 68.64 3.417 5.219 wt% 15193 0.178
Mn Ka 20.74 1.105 2.032 wt% 18.203 0.196
Fe Ka 252.06 14.486 23273  wt% 10.349 0.216
100.000 100.000 wt.% Total

. Intensity ~ Atomic .
Elt. Line (cls) % Conc Units

N0 o)k 50d ¥ osled a9l 1 gl T 05057 el H(19) U

. Intensity ~ Atomic - Error MDL
Elt. Line (cls) % Conc  Units 2sig 3-sig
Mg Ka 211.37 36.129 32346 wt% 0823 0.116
Al Ka 985.31 61.215 58736 wt% 0.725 0.109

=

Si Ka 3.05 0.749 2.795 wt.% 24572 0.005
Cr Ka 97.24 0.525 1.612 wt.% 14579 0.071
Mn Ka 741 0.774 0.692 wt.% 44567 0.06
Fe Ka 8.52 0.608 3.819 wt.% 15237 0.026

100.000  100.000  wt.% Total
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. Intensity ~ Atomic - Error MDL
Elt. Line (cls) % Conc Units 2-sig 3-sig
Mg Ka 7.64 0.612 0.539 wt.% 11.01 0.198
Al Ka  1,372.06 68.43 57325 wt% 0904 0.181
Si Ka 62.94 482 4282  wt% 17.244 0.209
Mn Ka 15.43 1.94 2.119 wt%  6.468 0.181
Cu Ka 11.69 0.986 1107 wt% 961 0222
Fe Ka 148.37 22.315 33.41 wt.% 1945 0.256
100.000 100.000  wt.% Total
N7 ojled 4505 ¥ ol bk (gl ‘_;MlaasguToij@l:;:(\A) Jyd
. Intensity ~ Atomic . Error MDL
Elt. Line (cls) % Conc Units 2-sig  3-sig
Mg Ka 17.36 0.676 0439 wt% 9.609 0.142
Al Ka  2,307.93 74.12 61.354 wt% 0.602 0.131
Si Ka 13.74 0.731 0.553  wt% 8939 0.192
Cr Ka 10.29 0.323 0.463 wt.% 4793 0.144
Fe Ka 186.22 7.32 9719 wt% 1.696 0.187
Cu Ka 382.97 16.83 27472 wt% 4724  0.227
100.000 100.000  wt.% Total
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Abstract

In the current research, the effect of Parameters on friction stir welding of aluminum 6061 metal is carried out using
with and without an interlayer. After the welding process, microscopic tests, traction and microscopic examination
were performed using optical microscope and scanning electron microscope. Among the welded samples with
4043, 5556, and 2024 aluminum interlayers and without interlayer, the welded specimen with a rotational speed of
1250 rpm and a linear velocity of 50 mm / min with an aluminum interlayer of 2024 has the highest tensile strength
192 MPa and has the most hardness of 154 Vickers. The minimum tensile strength of the welded specimen with the
aluminum 4043 as an interlayer at the rotational speed of 800 rpm and the linear velocity of 31.5 mm / min is 166
MPa, and with 96 wickers, it also has the least hardness in the weld button in between All samples were. The
microstructure study also showed the larger grain size in the welded samples with the interlayer and without
interlayer, with a rotational to linear ratio of 32 rpm as compared to the rest of the specimens. The sample was
welded to the aluminum with interlayer of 4043 at a speed of 800 rpm and a linear speed of 31.5 mm / min with the
smallest grain size of 9 um in the samples welded to the interlayer. The results of the tests show that the use of
aluminum 5556 and 2024 as an interlayer improves the mechanical properties of the bonding zone.
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