
International Journal of Computational                                                   [Vol-1, Issue-1, September 2020] 

Modeling and Physical Sciences, (IJCMPS)                                             ISSN: 2582-7642 

                                         

  

15 
 

Influence of Profiles of Vibration Smash 

Weld Bead on Contemporary Alloy Tube  
Hammad T. Elmetwally1,  Mahmoud E. Abdullah*2, Naguib G. Yakoub1, Mohamed N. 

Elsheikh1, and Ayman A. Abd-Eltwab1 

1Mechanical Engineering Department, Beni-Suef University, Beni-Suef, Egypt 

2Production Technology Department, Beni-Suef University, Beni-Suef, Egypt 

E-mail iec.mahmoud@gmail.com 

 
ABSTRACT-  

In this paper, consider the groove is built to crush the edges of the joint. The material used was commercial 

aluminium pipe. The tubes have an outside diameter of 60 mm and a wall thickness around 3 mm. Besides creating 

the edges to flange without cracks, the heat treatment process was performed to optimist the tubes. A few working 

parameters were considered, such as the welding profile of the device, the flange ratio, and the speed of rotation. 

Keywords: Strong welding, friction welding, aluminium tubes, resistance smash soldering, pipe soldering. 

2010 Mathematics Subject Classification: 15A15, 68W99. 

I. INTRODUCTION  

Industrial hard turning applications have improved in 

recent years; they are used in electronic packaging, 

engines, fuel tanks, tubes, pipes and other results 

describe. This development corresponds to previous 

research demonstrating that fused forging created 

trouble in the welding field when joining several 

series of light metals such as aluminium alloys [1-3]. 

Two key factors, the heat of friction and the 

compressive force[4], describe the concept of friction 

welding. Frictional heat produced whenever 

compressive forces are used as a result of mechanical 

energy for bonding, whatever moves or rotates. The 

relative movement of the work - piece and the 

relative motion of the instrument[5,7 , 8] are 

classified as various categories of injection 

moulding. 

For context, the relative motion of the device in 

tube/pipe welding is a common technique of friction 

welding; Ismail et al.[3] conducted a research on the 

weldability of aluminium alloy 6063 pipes through 

the process of friction stir welding. Aluminum pipes 

are described by their  diameter of 89 mm and their 

wall thickness of 5 mm. 

This technique confined the internally and externally 

flash defects, but other deficiencies related to the 

radial displays high work piece, such as the wide 

hole (keyhole) design in the work material at the 

displacement of the residual stress forging tool [9] 

A recent patent, beginning with the application of 

thin sheet metal of the same thickness and material 

[4,5& 9], is also a new welding technique called 

friction crush welding in the relative motion of the 

device (i.e. traction crush welding) (i.e. traction 

crush welding) (i.e. traction crush welding) (i.e. 

traction crush welding). 

In FSW, the device has a probe and shoulder, while 

in FCW, the device has a cavity geometry with an 

unique groove model for extra material crushing. 

The relationship between the welding joint bond 

strength (i.e. the ultimate tensile strength of welded 

joints) and the strength of the base metal [12-14] is 

really the focus of recent FCW work. 

 

II.   Observational process 

 2.1   Method of resistance squeeze Welding  

In orbital friction crush friction welding, a special 

groove with disc geometry is available. The tool 

groove is specified as becoming a concave, 

trapezoidal, or V-shape Fig. 1 The OFCW system 

principle is demonstrated. The tubes have inflatable 

edges, then bolts being assembled on the mandrel. 

mailto:iec.mahmoud@gmail.com


International Journal of Computational                                                   [Vol-1, Issue-1, September 2020] 

Modeling and Physical Sciences, (IJCMPS)                                             ISSN: 2582-7642 

                                         

  

16 
 

Two sources of motion are used, one for revolving 

the device and the other for spinning the packing 

mandrel. 

 

Fig. 1 

Fig. (1) OFCW technique flowchart,  

2.2 Process and Materials  

The aluminium metal was used as a transform of 

industrial purpose. The outside diameter of the tubes 

is 60 mm and the wall thickness of the tubes is 3 

mm. Tubes have been machined to a length of 150 

mm on one side of the joint. 

 

 The mechanical properties of this aluminium alloy 

are determined by geometry measurements of 

subsize ASTM-E8M. Four samples are used for 

improving the mechanical properties of the 

workpiece material in the tensile test. 81 MPa and 

118 MPa were the yield stress and ultimate strength, 

respectively.  

The (3-3-4) series of research investigation, i.e. 36 

samples carried by three device profiles, three flange 

ratios and four speeds of rotation. For the marketing 

performance, the V-profile, trapezoidal model, and 

concave pattern were used. At 1.25, 1.35, and 1.45, 

the flange ratios were used. 500, 630, 800, and 1000 

rpm rotational velocities were used. The temperature 

was determined using thermocouple type K for all 

welded specimens. 

 

 

 

 

Fig. (2)  

III. Concluding Remarks:   

3.1 Effect on the weld center of the properly 

installed at various rotation speed 

The weld high temperature was observed at different 

rotational speeds through different profile shapes, as 

depicts by the Fig. 3.  The weld specimen are 

displayed at a projection proportion about 1.25. The 

V-profile 249 ° C recorded the maximum 

temperature value at a rotation speed of 1000 rpm, 

while the lowest was 156 ° C. 

The main technique was the 274 °C trapezoidal 

profile, whose temperature value was relatively 

higher than the V-profile. It gave the V-profile the 

results overhead by using the concave profile, 

although it was lower than the tarp-profile. Fig. Fig. 

3-b at a flange ratio of 1.35, the welding temperature 

of the tool profiles is shown. 
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3.2 Effect of the installed directly at various flow 

rates on the welding strength 

The relationship between OFCW tool profiles and 

welding strength, as shown in Fig. 4. Models of a 

three V-profile, Trap-profile, and Concave profile 

modules. Figure 4-a, at a flange ratio of 1.25, 

indicates four rotational velocity grades. With the 

trap-profile, extra strong values compared to the 

concave profile and V-profile have been gathered.  

 

Fig. (3) Tool profile  vs weld temperature   (a) 

FR=1.35, (b) FR=1.40, and (c) FR= 1.50 

 

IV. CONCLUSIONS 

 To evaluate the optimum welding conditions, 

different welding parameters are used.  
 The welding parameters (tool grooves, rotational 

velocity profile, and flange ratio) have a direct 

impact on the growth of welded tubes without 

internal flash, we conclude from this 

observation. 
 The growth in rotational speeds stimulates the 

strength of welding and increases the strength of 

residual stress. 

 In comparison with those other patterns, the 

rectangle model achieved the maximum 

strength value. 
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