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ABSTRACT:  

Aluminum (Al) and copper (Cu) were widely used 

in many commercial fields way to their true 

plasticity, excessive thermal conductivity and top 

notch electric conductivity. An effective becoming a 

member of of multiple Al and Cu materials can 

make complete use of the unique traits of these  

metals. Friction stir spot welding (FSSW), as an 

e_cient solid-state welding approach appropriate 

for joining of numerous steel substances, has 

excellent prospects in destiny business 

applications. in this paper, the FSSW research on 

Al-Cu distinctive materials are reviewed. The 

studies progress and current reputation of Al-Cu 

FSSW are reviewed with recognize to device 

functions, macroscopic traits of welded joints, 

microstructures, defects in welds and mechanical 

homes of joints. further, some guidelines on further 

observe are put forward with the intention to sell 

the development and development of Al-Cu FSSW 

studies in numerous respects: material drift, 

thermal records, addition of intermediate layer, 

auxiliary strategies and functionalization of Al-Cu 

FSSW joint. 
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Introduction 

At present, some systems need to have an 

expansion of traits, and correct and stable 

features to conform to di_erent service 

requirements. therefore, in mechanical and 

digital structures, 

connection of multiple materials is 

fundamental. The demand for those 

numerous joints has caused the fast 

improvement of numerous substances 

becoming a member of generation. 

Aluminum (Al) alloy is a perfect light-

weight structural material with low 

density, high precise energy, exact 

plasticity and other features. Copper (Cu) 

cloth has excessive thermal conductivity, 

top corrosion resistance and first rate 

electric conductivity. inside the electrical 

and refrigeration industries, the 

tremendous utility of Al and Cu substances 

makes the relationship of those two 

substances inevitable. inside the 

conventional fabrication techniques of Al-

Cu lap joints, mechanical becoming a 

member of and fusion welding are the 

commonly used techniques. In mechanical 

joining, bolt joining and rivet joining 

boom the weight of the structure by using 

introducing excessive-electricity bolts and 

rivets, and the pre-drilled holes in them 

will reason stress concentration and affect 

the fatigue overall performance of the 

structure. furthermore, the reliable 

electrical conductivity of Al-Cu joints can 

hardly be finished through mechanical 

joining method. In fusion welding 

strategies, due to the di_erent thermal 

physical properties of Al and Cu and the 

forming of tough and brittle intermetallic 

compounds (IMCs; abbreviations of 

technical terms presented in this work are 

accumulated in desk 1) at the interface, it's 

far di_cult to achieve Al-Cu joints with 

good metallurgical bonding and excessive 

electricity. strong-country welding 

techniques (FSW, FSSW, USW, EMPW, 

and many others.) were extensively carried 

out to retard the boom of brittle IMCs on 

the interfaces of numerous metals. 

Macroscopic Characteristics of Welded 

Joints 
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staring at the macroscopic characteristics 

of joints is the maximum direct manner to 

analyze the joint 

formation and examine the fine of the 

joints. within the Al-Cu FSSW technique, 

the substances of the plates, the lap 

configuration of the FSSW joint (such as 

Al-Cu and Cu-Al), the functions of the 

welding device, and the welding 

parameters will have an effect on the 

surface look and cross-segment of the 

joint. inside the FSSW method of Al-Cu 

multiple substances, su_cient warmness 

manufacturing and adequate fabric waft 

can shape an awesome joint surface, as 

proven in figure 3a. The surface of the 

FSSW joint shaped by the cylindrical pin 

at 2250 rpm suggests clean and vibrant 

capabilities, that is the typical Al-Cu 

FSSW joint traits. similarly, in the 

investigation conducted by way of 

Colmenero et al. when the Cu plate 

changed into located within the higher 

region, because of the better melting point 

of Cu, a enormously excessive temperature 

turned into therefore required for right 

plastic drift of the Cu fabric, which led to 

the oxidation at the joint higher surface. 

 

Defects in Welds 

The welding method approach and 

parameters a_ect the floor formation of the 

FSSW joint; the 

form and size of the flash, the morphology 

of the macrostructure, and the interface 

shape play crucial roles in the FSSW joint. 

Up till now, research on defects in Al-Cu 

FSSW joints had been as a substitute 

restricted, and have in particular focused 

on joint floor morphological defects and 

inner voids. 

the primary parameters a_ecting the 

surface morphology of the FSSW joint are 

rotational pace, 

plunge depth and reside time; each of 

those elements will greatly a_ect the 

formation of the joint. in the case of Al-Cu 

FSSW, the impact of process parameters 

on the surface morphology of the joint 

became systematically studied with the aid 

of. of their examine, as proven in figure 

10a, the insufficient heat enter because of 

low rotational velocity, small plunge depth 

or short live time induced the Al-Cu 

FSSW joints to be poorly fashioned, with 

abnormal flashes and hard surfaces, and 

even the powerful becoming a member of 

of the fabric could not be found out. at the 

opposite, underneath immoderate 

warmness enter technique parameters, 

although the joint connection may be 

realized, quantity illness occurred in the 

joint surface due to excessive fabric 

overflow. 

Summary and Outlook 

 

in this paper, the current research on Al-

Cu FSSW (device functions, macroscopic 

characteristics of welded joints, 

microstructures, defects in welds and 

mechanical properties of joints) had been 

reviewed. 

Many efforts were made by means of 

researchers to obtain tight bonding and 

higher joint great of 

Al-Cu FSSW. especially, in an effort to 

compromise the variations in physical and 

chemical properties among Al and Cu 

assorted substances, attain proper 

metallurgical bonding in FSSW joints, and 
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attain defect-unfastened joints, systematic 

studies had been performed with respect to 

many elements. despite the fact that a few 

first-class effects have been stated inside 

the literature, there are nonetheless a few 

gaps among the present Al-Cu FSSW era 

and its actual business utility. 

As an powerful and effcient welding 

approach, FSSW has great ability in 

commercial packages. 

The demands of dependable Al-Cu joints 

additionally drive the fast improvement of 

the FSSW for joining 

diverse materials. In view of this, based 

totally at the published studies outcomes, a 

few brief suggestions are recommend for 

future studies with regard to numerous 

primary components, as follows. 

cloth go with the flow all through Al-Cu 

FSSW in the Al-Cu FSSW manner, the 

mixing of diverse substances and the 

microstructure formation of joints 

carefully rely on the go with the flow of 

substances, which might be all pushed 

through the rotating device. At present, the 

research on cloth float in Al-Cu FSSW 

continues to be insu_cient, and wishes to 

be similarly studied on the way to higher 

understand the welding process. 

 

Al-Cu FSSW thermal history Welding heat 

input and the thermal cycle of the welding 

process are essential for FSSW. Friction 

and heat generation during the Al-Cu 

FSSW process have significant and 

complex impacts on the subsequent 

material flow and the evolution of 

interface IMCs. Multi-point temperature 

measurement and numerical simulation of 

temperature field are beneficial to 

understanding the FSSW process of Al-

Cu. 

Auxiliary methods: 

The FSSW system requires fewer welding 

surroundings and running conditions, in 

that it does not need to be accomplished in 

a specific location and area. therefore, 

exploratory studies the use of auxiliary 

methods together with auxiliary heating 

and ultrasonic vibration can be considered. 

FSSW joints of Al-Cu diverse materials 

are in particular used for assembly 

functional requirements. The cutting-edge 

research on the first-rate assessment of 

joints specially focuses on the macroscopic 

morphology,the microstructure of joint, 

and mechanical homes which include 

hardness and tensile electricity. in the 

destiny, it would be worthwhile to 

systematically behavior electric 

conductivity, corrosion resistance, and 

different functionalization studies of Al-

Cu FSSW joints. 
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