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A Study on the Forming Process Development of a Long-neck Flange
Using a Long Pipe

*

Gan Dae CHoi", Woo Jin Kang®, Won Byong Bae™” and Jong Rae Cho™

ABSTRACT

The pipe with a long-neck flange is widely used in power plants, chemical plants, and shipbuilding companies. Now
the pipe with a long-neck flange is manufactured by welding a thick flange to a pipe. But this long-neck flange pipe has
some defects in the welding region such as unfilling and local thermal fatigue, which weaken the strength around the
neck of the flange. Moreover, after welding the flange, the contacting surfaces of the flange have to be machined flat. So,
that is uneconomical. Therefore, to solve the above problems of the long-neck flange pipe, a new process, which has no
defects around the flange neck, is required. ’

In this study, three forming processes are suggested to get an enhanced long-neck flange. First suggested process
consists of conical forming and flange forming. Second and third suggested processes consist of the bulging of a long
pipe locally heated by induction coils and the flange forming. The differences between second and third suggestions are
the thickness and local heating area of the pipe. That is, the thickness of the initial pipe of third suggestion is larger than
that of the final product, and the local heating area is smaller than that of second suggestion. These three suggestions for
forming a long-neck flange are simulated by FE analyses with a commercial code DEFORM 2D. Especially, the
theoretical result of FE analysis on the first suggestion for forming a long-neck flange is verified by the experiment with
aluminum 6063 pipes. From the theoretical and experimental results, it is concluded that three suggested processes are
very useful in order to manufacture the pipe with a long-neck flange without any defects.
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Fig. 2 Dimensions and shape of the initial pipe
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Fig. 3 The suggested forging process at the 1% step

for method |
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Table 1 ol &f|2o] A}-83F =78 el

Table 1 Input data for the simulation of a long-neck

flange forging
Material Al 6063
Temperature 400 C
Upper die velocity(mm/sec) 5
Number of elements 700
Simulation mode Isothermal
Number of simulation steps 150
Friction factor(m) 0.25

2AE 200 B FEZH 2y 3FS sy
Al6063 & iHE_",o}SaD} Table 2 9} Zro] 739 &
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Table 2 Comparison of the mechanical properties of 4/
6063 and AISI 316

Materials Al 6063 AISI 316
Yield strength(kgf/mn’) 15 29.6
Tensile strength(kgf/mr) 19 59.1
Elongation(%) 12 50
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Fig. 4 Conical forming process at the 1% step for
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Fig. 5 Flange forming process at the 2™ step for
method 1
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Fig. 6 Experimental setup for the forging of a long-neck
flange
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Fig. 7 Intermediate product with a conical part

Fig. 8 Final product with a long-neck flange
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Table 3 Conditions for the induction coil heating

Machine
Material

Indution Heating System(15kW)
AISI 316
Induction coil($p 50)
O 54 x 13 x h95

Heating device

Dimension{mm)
Heating
temperature( C)
Number of
heating process
Heating time(sec)
per one process

800

5

5

Heating
width(mm)
Cooling material

Total time(sec) of
heating

Water

45

=51

no 44 £ Ao
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Fig. 9 Schematic drawing of the induction coil
heating
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Fig. 10 A workpiece that is heated by an induction
coil
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Fig. 11 The bulging of an initial pipe heated by

induction coil

Fig. 12 The second forging process for the expansion
of a pipe by two spherical punches
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Fig. 13 Temperature variation of induction coil
heating
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Fig. 16 Flange forging process for methodIII

Fig. 15 The bulging process using a thick pipe
heated by an induction coil Fig. 17 Final sizing process for methodIIf
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