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Abstract - The hydraulic flaring machine can be used to 
increase the inner diameter of pipes particularly used in 
high-pressure applications. Moreover, it also provides a 
means for compression fit and it also aids in locking loose 
end connectors. By using hydraulics, the pipes can be flared 
into desired cross-sections without losing their pressure 
bearing capacity. Using standard pipes as raw material. 
This process is economical and saves time. With the primary 
focus being with carbon steel and stainless-steel pipes which 
are extensively used in industrial and commercial lines 
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1. INTRODUCTION  

Flaring is a method used to produce compression fitting by 
deflecting the deforming the surface of the tube commonly 
used in metal tubes when the leak-proof fitting is required 
in a location where either mechanical separation is 
required or welding is not desired. It is classified under 
the cold forging operation. These fitting provide sound 
resistance to internal pressure, leak tight-fitting and long 
term reliability. Hence, used in critical and inaccessible 
locations (Copper Development Association Inc., 2020). 
Sometimes flare nuts are used for further securing the 
joint. Unlike flanged joints these joints are less expensive 
and compact. 

Tool used for flaring pipes comprise of a die which forces a 
mandrel inside the pipe. The specification of flare nuts is 
in accordance with the SAE J512 1996.  

Flaring is extensively used in HVAC and RAC for its leak-
tight and pressure resistance capacity. However, they are 
not used for thick pipe connections.  

2. DESIGN 

Dassault SolidWorks 2018 has been used for drafting and 
assembly drawing the machine and their component. 
Autodesk AutoCAD 2012 was used for drafting machine 
tool. 

 

 

 

 

 2.1 Working 

 

Fig -1: Machine Drawing 

The pipe to be flared must be placed between the serrated 
split clamp (6) the clamp is different for different pipe 
schedule. The movement of (6) is controlled by split block 
(4) which is actuated by top mounted cylinder. 

3. DESIGN 

Calculation done for 8” Schedule 80 pipe, for the desired 
operation the diameter is to be increased by 2.8 mm up-to 
a depth of 20mm (ASME B36.10M, 2015). 

Table -1: ASTM NB 8” Pipe 

NB 
O.D. 
in 

Pipe Schedules 

5s 5 10 10s 20 30 
40s 
Std 

80 

8 
8.62
5 

0.10
9 

0.1
09 

0.1
48 

0.1
48 

0.2
5 

0.2
77 

0.3
22 0.5 

 

3.1 Cylinder pressure for punching  

Using the properties of pipes under internal pressure 
(Hibbeler, 2010) 

Thickness of Cylinder = 4.06 in 
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Fig -2: Resolution of forces 
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   1050 KN 

Standard cylinder pressure 3000psi 

Rod Diameter for requires force = 200 mm 

3.2 Clamping Force Required 

Coefficient of friction ( ) = 2  

Fc = 
 

 
 = 

    

 
 = 525 kN 

 Cylinder pressure 3000psi 

 Rod Diameter= 150 mm 

Hydraulic Cylinders are selected as per standard (ISO 
6020-1:1981, 1981) 

4. FABRICATION 

All the components of the Hydraulic flaring machine were 
machined using a CNC vertical milling machine to meet the 
required dimensional accuracy and for fast machining. The 
problem faced during machining was due to the weight of 
the components and hardness, there was vibration in the 
machine. Hence, the machine feed was reduced to avoid 
failure and to get better accuracy. 

In a vertical milling machine, the tool is pivoted vertically 
and the work-piece is held on the table with the help of 
tool holding devices like fixtures or clamp, as required. 
The spindle provides the vertical feed and a servo motor is 
present to give horizontal feed to the spindle across the 
rails.  

The following components were outsourced for to meet 
the deadline and specialization in some parts:  

 1. Hydraulic Cylinder 

 2. Electronics controllers 

 3. Motor  

5. RESULT AND CONCLUSION 

5.1 Result 

The photograph shows the assembled hydraulic flaring 
machine. 

 

Fig -3: Final Machine Assembly 

The machine pipes of intended dimensions are flared 
as per the design specification.  
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5.2 Conclusion 

The machine operated for all the designed size of the 
pipe. However, a drawback faced is when a pipe of short 
length is to be flared. There is no enough surface to hold 
the pipe in position for the press to work.  

Also, the die is made of carbon steel which may show 
galvanic reaction with stainless steel pipe. Hence, the use 
of oil is avoided and the contact time is to be minimized.  
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