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Abstract

The research aims to study the speed effect of friction stir welding tool pnobess ofinterference between tow Aluminum alloy (2024
6061) and its effect on the microstructure. A group of pieces from both alloy were taken and welded by means of frietilotingtir
(FSW) with application of different speeds of rotation . The spewiis then tested using photo microscope. The test showed that two
region containing onion rings or (loops) as a result of diversity of the tow alloy and formation of these loops in nmre fitace in the
welding region .The high speed of rotationlwésult in an incomplete defragmented loops but softer than the case low speed and the
process of mixing and friction will raise the surface temperature which will cause Grain Growth in the bonding regicalloy wape-

cially at high speed of rotatian

Keywords Stainless steekveldment

[9-10]. In this work the effect afevolution speedill of study on
the bonding mechanism and its effect of microstructure of dissimi-

1. Introduction lar alloys.

The Friction stir weldingFSW) is a new and important processz' Experlmental work:

which used in automatic aircrafidustries.And solving a lot of

welding problems in high quality project][1This type of welding Two types of aluminum alloy [2024 and 6061] were used in this
invented actin 1991 at the welding institute (TWI) . Firstly used imork, the chemical analysis is explained in table (1) [11]. Speci-
welding of aluminum alloys lik¢2000,and6000) which shows a mens were prepared by using hydrawligter. The samples pol-
brittle and dendritic problem through fusion welding [2]. Now proished from the two sides from the thickness which before that retar-
ceeding to another alloys such as magnesillmgs, titaniumalloys, geted by using milling machine as in figure (1) . The weldiing s
copperalloys,steels and stainless steels53 tool was prepared by using turning machine as in figure (2) . The
The temperature that created at this process (FSW), it's always lawelding process was accomplished by using a fixture used for this
than melting point of welded metal, while its upper the recapitalperpous toweld the weldment which prepared for the dissimilar
zation(morethan 0.4 Tm in K) .this process produced smairgr joint of 2024 alloy to 6061 alloy . After welding finisthethe

size at stir zone [6] and precipitation process8]7 The friction welded joint were cutted by using samples cutter for microstructure
process goes to producing heat, which importantvigdding. And  testing at technology and science ministry by using microscope type
also the vertical pressure due to process itself will insist to increasdi&or Eclipsf ME600 connected to a special computer .
temperature. Bgpeed of tool revolution dosrrated by stir process

Table 1: chemical composition of aluminum alloy ( 2024061)
Percentage of Alloying Element

Ag Cr Cu Fe Mg Mn Ni Si Zn Zr
2024 - - - - - - 4.5 0.3 15 0.6 - - - 0.3 - - -
6061 - - - 0.2 0.3 - - - 1.0 - - - - - - 0.6 - - -

Fig 1: dimensions of specimen
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Fig 2: dimensions of welding stir tool
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Figure (4) shows interference between alloys and boundary between them at 50X and 585r.p.m
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Figure (5) shows the interference chips and they are more than one place at 50X and 585r.p.m
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Figure (7) shows themicrostructure of the welding region tfe two alloys (20246061) at (a) 200X, (b) 500X and 585r.p.m

Figure (8) shows the microstructure of the interference zone between the two alloys at1000X and 585r.p.m

7

Figure (9) shoWs the interference region at high speed and incomplete chips at 50X and 1050 r.p.m
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Figure (10) shows the interference chips in the welding area at a high rotation speed at 50X and 1050 r.p.m



