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Friction Stir Welding (FSW) is a solid state welding technique with non-
fusible rotary welds. Heat is generated by the friction produced between the weld
tool and the two opposite surfaces of the two welded parts and the tool works on
mechanical mixing with the presence of heat, pressure, and heat generated,
reaching approximately (80-90%) of the melting point of the metal to be welded.
In this study, Al 1050 H14 aluminum with a thickness of (6mm) was used for the
purpose of welding it by means of the friction stir welding process in a butt
welding method to obtain similar welding joints. A set with a square stitching tool
Made of alloy steel was used by using a milling machine, with fixed (rotational
speed of 1008 rpm and linear velocity of 40mm / min), an inclination angle of
(2°), and counterclockwise rotation. The efficiency of welded joints was
evaluated through static mechanical tests. Tensile tests, microscopic hardness,
and visual examination. The results for all welds showed that the mixing zone
(NZ) consists of fine grains of equal axes compared to the base metal. When
welding on one side and in one path, the microstructure of HAZ was similar to
the base metal. TAMZ was a transition region between HAZ and NZ. As for
welding on one side, with two paths and three paths, the structure turned into a
fine crystalline structure. By increasing the number of paths per side, the welding
efficiency of the welded sample increased as the best efficiency was from one
side and three paths (76.215%). Through the results, the tensile strength increases
with the increase in the number of paths, as the best tensile strength was obtained
when conducting the welding process from one side and by three paths, which is
(93.653 MPa). It is equivalent to 76.21% of the tensile strength of the base metal.
The hardness value in the weld zone (NZ) is higher than the other two zones
(HAZ, TMAZ) due to the occurrence of dynamic recrystallization, which results
in very fine and equiaxial crystals, but the hardness value in the weld zone
remains less than the hardness value of the base metal.
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(10) JS—al) Lol 551 2336 &8) g0 9 3an) 5 dgan (g alalll il yuiia
diasalall il s (Al 1050) olons) onall 380 da slin miia s
Ol (pamall 23 A gl o SEELY) 2Bl Las) &S (e il
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(5) Jsaall
lasalall 4505 AL 1050 H14 (bl Gamall alalll 30US 5 2l 2o glia g
dgal) 5 al) ) Jghall ¥l Jshally jaal) faia (%) Wi dpud
Ll gl g Force (L,) (AL)
N mm mm
pure 9216 50 8.92 17.84
F1P1 6080 50 5.661 11.322
F1P2 6792 50 11.951 23.902
F1P3 7024 50 12.552 25.104
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Ll b adasl ) agey 1 (11-A) JS30 A (e LaS diall
Ly g baal s dga (e SIS Ll alal dlee o) jal axy Ay )50
Ao S g el anall e J AU WY1 A Cany cal aal g
b 3 sr5 (11-B) JSl (8 ain 5o LS ks 4 4l (5111.32%
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L) 53N 5 dgall 3 5l ahiall dalie Aeay) PSRy alalll 3ol
Face and Force Area o break Weld Eff.
Paths N mm? MPa Forces (N) n%
Pure 9216 75 122.88 2267.6 —
F1P1 6080 75 81.066 1546.8 65.971
F1P2 6792 75 90.56 1612.4 73.697
F1P3 7024 75 93.653 1775.6 76.215
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Bale ) 3yl ya da 5y Gl A aldl) Alalaall DA e Lobia) oSy
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RT = 0.4 x MT(K)

RT = 0.4 = (660 + 273.15) = 369.26
RT =369.26 — 273.15 = 100.11°C
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