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ABSTRACT - Aluminium alloys are plays important role in engineering and metallurgy field. 
Aluminium 2024 is known for the use in aircraft industry, it is an alloy that offers excellent 
strength. Aluminium 7075 alloys are largely implemented in transport industries because of their 
high specific strength, for example civil and military vehicles, ship structures and high-speed 
trains. The Aluminium 2024 and 7075 alloys are normally used in the upper and lower surfaces 
of airplane wings respectively. Then we have to use friction stir welding (FSW) process to weld 
dissimilar Aluminium alloys. The main aim of our project to analysis the weld strength or weld 
ability (AA2024 & AA 7075). Then we have analysis the mechanical properties like tensile 
smoothed and notched surface and micro hardness test. To prepare the suitable specimen for 
analyzing the mechanical and metrological properties and then the specimen dimensions are 
marked to cut the proper shape and size. The material dimensions are 200*75*6 mm (l*b*h).The 
main aim of this work is to analyze how the welding parameters like rotational speed and axial 
force affect the welding strength by taking various mechanical test.

KEYWORDS: Aluminium alloys are (Aluminium 2024&Aluminimum 7075), Friction stir 
welding (FSW), Micro hardness, tensile smooth and notched.     

1. INTRODUCTION

Our modern technologies needs materials with surprising and extra-normal mix of properties that 
can't be delivered by the ordinary metal alloys, ceramics and polymeric materials. Particularly 
materials required for aviation, submerged and transportation applications need exceptional kind 
of materials with phenomenal properties. Friction stir welding is a solid-state joining process (the 
metal is not melted) that uses a third body tool to join two facing surfaces. Heat is generated 
between the tool and material which leads to a very soft region near the FSW tool. It is primarily 
used on aluminium, and most often on extruded aluminium (non-heat treatable alloys), and on 
structures which need superior weld strength without a post weld heat treatment.

2.  FRICTION STIR WELDING

Friction stir welding (FSW) is a solid-state joining process having capability of joining materials 
which differ in chemical composition, properties, etc., and where fusion can lead to harmful 
reactions. Nowadays, the arena of aerospace, railway, ship building industries, etc., are moving 
towards the use of this technique as compared to fusion welding process for the fabrication of 
structural parts. It is energy-efficient, eco-friendly and versatile process of joining. In the current 
study, an attempt has been made to study the effect of process parameters, i.e. rotational speed, 
welding speed, tool tilt angle, dwell time, etc., on the weld characteristics of dissimilar 
aluminium alloys.
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3. EXPERIMENTAL PROCEDURE

     The aim of the project research work is to evaluate the performance of AA2024-AA7075 
joints on tensile, hardness. In order to accomplish the main objectives following sequence of 
experimental work has been planned.

Weld the aluminium alloys (AA2024-AA7075) material using friction stir welding with 
different welding parameters such as rotational speed, welding speed and axial force.

                                              Table 1: Welding Parameters

Welded specimen Rotational speed in rpm Axial force in KN

1 1000 4

2 1200 5

                         

3.1 EXPERIMENTAL SETUP:

                 Before performing the test, specimen of standard size and shape must be produced 
from the material to test for result to be comparable. We are using the square shape bar and the 
square shaped bar are used for sheet/plate with thickness. Rolled plates of AL- aluminium alloy 
and commercially pure copper plates were used for the friction stir welding. Joint configuration 
of 100 x 100 x 6 mm was used. The cutting faces of the plates are to be joined were milled and 
polished to make them flat. The area undergone friction with the shoulder surface was polished 
by using emery paper and cleaned using acetone to remove the oxide layer. The plates were 
rigidly clamped to ensure that the plates should not abut during welding.
                       

                                                 Fig 1: Friction stir welding set up
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            The rotating tool was slowly plunged into the interface of two materials at a rate of 1 
mm/sec until the shoulder surface touched the work piece surface. A dwell period of 30 s was 
maintained for all the joints in order to preheat and soften the welded zone. The rotating tool was 
traversed along the weld line at a constant welding speed and finally the tool was pulled out. 
              Welding process parameters, pin profile and tool offset exert significant effect on the 
material flow pattern and temperature distribution, thereby influencing the microstructural 
evolution of material. In this investigation, process parameters like tool rotation speed ranges 
from 800 -1200 rpm, tool traverse speed of 50-90 mm/min and axial force of 8-12 kN were used 
to fabricate the Al-Cu dissimilar FSW joints. In addition, the placement of dissimilar materials 
was varied and different pin profiles like plain taper tool, taper cylindrical tool and whorl pin 
tool were used to fabricate the AA2024-AA7075 dissimilar FSW joints. For all the joints, the 
tool is offset to the Al side by 2 mm during welding.

           Fig 2: Welded specimen 1 Fig 3: Welded specimen 2

4. MECHANICAL PROPERTIES ANALYZE TEST

4.1 MICRO HARDNESS:

        The process of micro hardness process to taking the various load will be acting the onside 
and to calculate material strength. We have to take reading to design a graph in AA2024 and 
AA7075. To analysis the hardness of AA7075 and AA2024 in welded of FSW processes. In 
weld condition 1, to be welded in spindle speed at 1000rpm, so, to performed across the SZ, 
TMAZ, HAZ, and BM on the cross section of the welded joints.The micro hardness profiles of 
the AA7075 and AA2024 to analysis of the hardness of material. In first BM of AA7075 above 
100HV and AA2024 above 140 HV.
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So, to weld at FSW, due to effect of the HAZ below 100HV both of an AA7075 and AA2024. 
Then the TMAZ effect of below 100HV in the welded zone. It is a result analysis of weld 
condition 1 the stirred zone is expected to have the lowest hardness due to the speed at 1000rpm, 
which proves the occurrence of re-precipitation of hardening phase.

                                    
Fig 4: 

Micro hardness 
graph for weld 

specimen 1 

                

                                    Fig 5: Micro hardness graph for weld specimen 2 

The profile of the micro hardness of the AA7075 and AA2024 welded joints at 1200 rpm. So, In 
BM to be analysis of AA7075 above 100HV of the hardness. Then, in middle of the AA7075 to 
be decrease little 100HV. In BM to be analysis of AA2024 above 130 HV, Then HAZ to be same 
in the AA7075 but AA2024 to be increasing the hardness of material due to the heat treatment 
because heat condition of AA2024 is less than of the AA7075. 
In merge of welded zone is a TMAZ to be above 100HV of a hardness. So it is a high strength to 
be withstand in light weight. This is result of hardness in weld condition 2
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             In the graph, to show hardness level in the welded zone is equal to the AA7075, then 
AA2024 to be increase of the hardness because the reason is to changing the speed of spindle at 
1200rpm. So, to differ of welded zone in the specimen 1 and 2, to compare of specimen is better 
than specimen 2 in the FSW process

4.2 TENSILE TEST

           The dissimilar material of an aluminium alloy AA7075 and AA2024 to be welded joint at 
different speed for analysis of tensile to be identify of the strength of the welded joint are shown 
in table III.1. Then, to prepare of welded of specimen to be cutting in I shape. Then, to be 
attached of the top and bottom of the tensile instrument.
           To welded joint of material to be elongated at a certain range of weight. Then to be noted 
in the table III.1. The maximum tensile strength of the first specimen is 310MPA and maximum 
strength of the second specimen is 346MPA. Then compare of the two specimen is the second 
specimen for a good strength. Because the welded zone, to be merge in tightly so to be increased 
strength in the HAZ.

          

                                                  Fig 5: Tensile test specimen

When the AA7075 and AA2024 is light weight material but it is a high strength material. Then, 
two series of metal to be welded at FSW process at 1200rpm to be increased a strength of metal 
in welded zone. It is used to application of the aircraft body manufacturing, gas tank 
manufacturing because due to no leakage in welded zone. This is a Result analysis of the 
AA7075 and AA2024 in the FSW processes.
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m

1. 
A

50 4.9 6 13 78 5.8 13 75 8 296
WELD 
CENTER

1.B 50 4.8 6 13 78 6 12.8 76 4 310
WELD 
CENTER

2. 
A

50 4.7 6 13 78 5.5 13 71 6 346
WELD 
CENTER

2.B 50 4.6 6 13 78 5.4 13 76 8 324
WELD 
CENTER

4.2.1 TENSILE TEST RESULTS

5. RESULT AND DISCUSSION

The joints of dissimilar aluminium alloy (AA2024-AA7075) materials are widely used in 
industrial applications due to their technical and beneficial advantages. Aluminium alloy 
(AA2024-AA7075) is commonly used in aluminium bars, rod and pipes. In aluminium alloy 
AA2024 is a high cyclic fatigue resistance, so it is mainly used in aircraft structure like wings 
and fuselages. In aluminium alloy AA7075 is a high stress or strain resistance and high strength. 
It is widely used in thermal stock, tanks and gear.

         So aluminium series of AA2024 and AA7075 to be welded in the FSW process to change a 
physical and chemical properties. To increase a strength and high corrosion resistance .So it 
widely used in army aircraft and many of aluminium product to be become a high stress and high 
fatigue resistance.

6. CONCLUSION

            In this project work fully made to weld the pure aluminium alloy AA7075 and AA2024. 
It was concluded that FSW is capable of joining the AA7075 and AA2024. From the 
investigation following conclusions were derived. Placement of harder material in the advancing 
side has significant effect on flow of material and the result and mechanical properties. 
           The AA7075 and AA2024 joint yields higher tensile strength of 346MPa and higher 
hardness of 100HV.The harder of AA7075 and AA2024 material to be welded at various spindle 
speed are 1000rpm and 1200rpm. In welded zone was very high strength, so it is very useful to 
make aircraft body, gas tank, sub marine and small things to be manufactured in highly efficient. 
Because this was high hardness and tensile strength and it was light weight material so easy to 
use in any area. In our project was proved the AA7075 and AA2024 material has very high 
corrosion resistance and high strength.
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