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Introduction 
Disunion surfacing (FS) is a  disunion grounded solid- state  

cumulative manufacturing  fashion for transfer of one material 
onto a substrate. This  fashion allows the  cling of  analogous and 
different metallic material combinations. In this  fashion, the rotating 
consumable rod is forced against the  face of a substrate. Frictional heat 
is generated at the contact interface of the substrate and consumable 
rod, which facilitates the softening and shearing of consumable material 
[5]. The material is deposited in a viscoplastic subcaste at the interface 
of the rod and substrate, which creates a bond between the coating 
subcaste and the workpiece. This  fashion is able of  furnishing high- 
quality  cling with lower  distortion in a wide variety of accoutrements . 
Compared to the  emulsion- grounded  styles, the solid- state substance 
of FS and the lower input energy during the process affect in a reduced 
heat affected zone (HAZ) and limits large  deformation issues [6]. The 
FS  fashion is  principally an environmentally friendly process since 
shielding gas and forced cooling  styles aren't  inescapably  needed 
in this approach.  The effective process parameters in this  fashion 
comprise a wide range of factors  similar as material  parcels including 
physical  parcels (face roughness, melting point), thermo-mechanical  
parcels (shear and yield strength, hardness, and thermal conductivity), 
process conditions (length and periphery of the rod, consistence and 
size of the substrate, and atmosphere), as well as other factors  similar as 
tool rotational speed, applied force, and transverse speed [7]. All these 
process parameters  impact the coating  parcels  similar as consistence, 
hardness,  face roughness, and bond strength. The impacts of critical 
process factors  similar as spindle speed, axial force, table  cut  speed, 
tool periphery, single and multiple subcaste deposit, different tool 
configuration, and different material types on the coating quality have 
been studied in  colorful  examinations. numerous  examinations have 
been conducted to study the influence of process parameters on process 
temperature, residual stress,  range and consistence, wear resistance 
performance,  face roughness, hardness,  erosion, bond strength, and 
microstructures [8].  There's a need for  examinations that  concentrate 

on FS using different combinations of tool/ substrate material, with 
particular attention to the  goods of  blends ’ compositions on the 
results of this  fashion to make this approach legitimately possible 
in artificial  operations. Batchelor etal. delved multi-layer FS of 
aluminum, brass, and  pristine  sword onto a mild  sword substrate by 
employing different process parameters and nitrogen shielding gas [9]. 
In this study, a thick subcaste of  pristine  sword was fabricated on the 
substrate;  still, the  fashion was  unprofitable for brass and aluminum. 
In another study, the different weight  probabilities of Ag greasepaint 
were added to AA2024 consumable tools to  give different  blends of 
this material. It was revealed that by  adding  1 wt. Ag greasepaint, the 
strength and hardness of the deposits  bettered  roughly by 1.8 and1.0 
percent, independently. In another  disquisition by Shariq etal. AISI 304  
pristine  sword and bobby as consumable tools and mild  sword, AISI 
304  pristine  sword, AA1050, and bobby as substrates were examined. 
In this study, the FS of  pristine  sword onto bobby wasn't successful, 
since bobby wasn't  suitable to tolerate the high process temperature. 
This results in failure of the process, which indicates the  significance of 
process parameters optimization in this  fashion [10]. 

Materials and Methods
In this  disquisition, the  new approach of LFS was  employed to 

fabricate the  disunion deposits of three different types of aluminum  
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Abstract
Side disunion surfacing, a solid- state deposit process, is a new disunion surfacing fashion. In this approach, 

frictional heat and plastic deformation result in deposit of consumable material from the radial face of a tool onto a 
substrate. This paper presents a comprehensive assessment of side disunion surfacing of AA2011, AA6061, and 
AA7075 aluminium composites, with particular focus on the impacts of process parameters on the coating parcels 
[1, 2]. The influence of process variables  analogous as tool rotational  faves , normal usable forces, and type of 
consumable  paraphernalia was excavated on the process temperature, physical, and metallurgical characteristics of 
the deposits using  optical microscopy, infrared thermography, surveying electron microscopy, and EDS. This study 
exhibits that the side disunion surfacing approach enables the deposit ofultra-thin and smooth layers of different 
aluminium composites [3]. Likewise, the temperature generated in this fashion was low enough to avoid plasticizing 
the substrate and integrating between the consumable material and substrate, which mitigates the thermal impacts 
on the grain structures and metallurgical characteristics. The side disunion surfacing performance of the different 
composites can be  partly explained by their material parcels. High input energy handed by high normal forces and 
tool rotational  faves  may affect in failure in the deposit process of  paraphernalia with lower thermal conductivity and 
melting point, which emphasizes on limitations for the process parameters during the process [4]. 
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blends, AA2011, AA6061, and AA7075, onto an AISI 1018 carbon  
sword substrate. The radial  face of the consumable rod was forced 
against the substrate  face, and material transfer  passed from the side 
of the tool. Plasticization of the consumable material was caused by 
frictional heat generated between the rotating consumable tool and the 
substrate. This  exploration is an attempt to understand the  introductory 
principles of the LFS process with a special attention to the impacts of 
process parameters and different consumable accoutrements  on the 
deposited coatings. In the LFS, the radial  face of the consumable tool in 
contact with the  face of the substrate  gests  a constant rotational  haste 
at the interface, which results in a  harmonious deposit compared to 
the conventional FS  fashion. This also means unlike the conventional 
approach, there's no retreating and advancing side in the LFS approach 
[11]. 

Materials and experimental parameters

The purpose of this study was to quantify the effect of different 
material  parcels on the process and coating quality in LFS. Three 
different types of aluminum  blends, AA2011, AA6061, and AA7075, 
were  employed as the consumable rods with a length of 10 cm and 
a periphery of 1.27 cm. The chemical composition and some physical  
parcels of consumable accoutrements  are presented. These three kinds 
of aluminum  blends are different in terms of structure, composition, 
and material  parcels. AA6061 is the most common  amalgamation 
used in  disunion stir processing due to high formability, plasticity, and 
weldability [12]. As shown, it has silicon and magnesium as the major 
alloying  rudiments and has the loftiest rigidity, melting point, and 
thermal conductivity, but has the  smallest strength. On the other hand, 
AA7075 with zinc as its primary alloying element is an exceptionally 
high strength aluminum  amalgamation,  similar to  numerous types of  
sword. Although this  amalgamation presents a high tensile strength, 
it has lower melting temperature, thermal conductivity, and rigidity. 
AA2011 has an advanced chance of bobby as its top alloying element 
performing in high durability and strength. The thermal and strength  
parcels presented have values in between those of AA6061 and AA7075 
[13]. 

Experimental setup and measurement procedure

A customised JET JMD-18 milling machine was used for the LFS 
process. The manual feed handle installed on the table was removed in 
order to increase the accuracy of the experimental study and provide 
a consistent and controlled longitudinal movement by the machine, 
and the milling machine table was equipped with a servo power feed 
controller. A four-component Kistler drilling dynamometer type 9272, 
data acquisition systems, and LabVIEW programming were used to 
control the applied force and record the normal and tangential forces 
during the process. Furthermore, the original chuck arbour of the JET 
JMD-18 milling machine was replaced with an ER40 collet chuck tool 
holder to improve manoeuvrability when switching between sizes [14].

Results and Discussion
In this study, anultra-thin coating subcaste of AA2011, AA6061, 

and AA7075 aluminum  blends were fabricated onto the  face of 
AISI 1018 carbon  sword by LFS approach. The visual assessment of 
deposited coating layers presented shows that process parameters 
significantly  told  the coating content and roughness. It was observed 
that advanced normal force redounded in more significant deposit. 
The deposit of AA7075 using high tool rotational speed and normal 
force failed due to high input energy, which conceivably redounded in 
an unstable condition of severe plastic  distortion and shearing of the 

consumable material. During the process, a large  quantum of softened 
material was suddenly deposited on the substrate, performing in the 
failure of the LFS process. This indicates that there are limitations in 
using the veritably high or low values of process parameters in deposit 
of different consumable accoutrements [15]. 

Conclusions
A complete analysis of material transfer of AA2011, AA6061, 

and AA7075 onto AISI 1018 carbon  sword by LFS was presented. 
The results of the experimental study displayed that the LFS is able 
of fabricating the aluminum  blends with great content;  still, the 
limitations in the values of process parameters should be considered 
like any other manufacturing processes. The important process factors  
similar as spindle speed and normal force were considered as the 
process variables while the  cut  speed was kept constant. The influence 
of different sets of material and process factors on the force  rate,  face 
roughness, process temperature, material deposit rate, coating content, 
coating consistence, and distribution of  rudiments are  bandied in 
detail. Despite all these analyses, there are still  numerous unknowns 
about different aspects of the  new  system of LFS,  similar as wear 
and tear and  erosion performance, residual stress, and temperature 
distribution in the consumable rod and deposit, which bear much 
more experimental analysis and accurate finite element modeling. 
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