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Development of a Process to Simultaneously Weld and Extrude Pipe
Using a Spring Type Wire Material
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Abstract

A process for the concurrent welding and extruding of pipe was designed for continuous production of fin tubes. Unlike a
conventional pipe extrusion, the new process is able to extrude a pipe continuously without limit of length by using spring
type wire material. The current paper provides the basic research for welding during the extrusion using a spring type wire
material. The object of the current study is to investigate the possibility that the spring type wire material could be extrude
into a welded pipe. The appropriate extrusion ratio was selected through investigation of loads using computer simulations.
As a result, experiments showed that pipe could be welded and simultaneously extruded with spring type wire material of
aluminum. The tensile strength of the welded and extruded aluminum pipe can reach 80% of tensile strength of original

aluminum feedstock.
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Fig. 1 Welding concurrent extrusion forming process of
pipe using wire spring material

Extrusion Welding Upsetting Spring type billet

Fig. 2 Shape of plasticity flow of wire material in
welding concurrent extrusion forming die
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Fig. 3 Extrusion die assembly and process step of
welding concurrent extrusion forming process

B

Azt WAR I PR 8 5 =
Gl spoloj At A&ktETE @ )
ol Fu MEetA vro] B A3xdo] b

ol AAME (upsetting) == A, FALYSH
e oF&tA A gH(welding) = @A, & =N
A A8 A EmA go)lzzm HE
Z(extrusion) ¥ & SAIZ U= 5 9

714 HegHE I dee F59 AZ2A

RS 87 olste] L% W WA gL 7

2 1o 2 1o o

A7/ HW AEE 245 @ nARHY
A8 7zm & Fao 2R FERA7 A3
Fefol olalq HIFT F At ARHRA A
Hol ofa] AzkFael WAHFY & ol el A

EA] Flo]X A=A LA sule] Fal AL 319

APF4E TP A FAHEAE b2 2ok

223G ggo] oo Al s AFESH7] w7
Exoz weds ALE5HA Ha o] W=
2T YLAE v oS ZEHolY e AelE
Aol ZEolUE B3 Ak s AxZ
aAle 4S5 ThekAl " W=dy) FAYoR b
o e 958 dEadozgyn ridy A2y g
gol stojoj Al s JAMEIHA FFo] AlZETH

ojoj A g o] g wf ~AZHLAV LT
AR 2 R 2dHPEEA ) qbEoel

JaA oFsA B g

)
=

h=]
a8 E§ 2H(stem)o2 o] 4E3 Ao

o

Zrole} W= :
Sof

a4 4% =
= o] 54t

3. HESA &HEdE

3.1 AlZd|old =A

N
Y
T
ot

T g
Lo,
>,
e
&
-

33 A& ol

Aulel A8 7hsd dEnlE A el flet

EleR
= -

o= o) ==
A9l FPY R F

Table 1 Condition of simulation

Total number of mesh 200,000
Material Aluminum 1100 alloy
Extrusion speed 0.3 mm/sec
Relative velocity 0.3~0.4 mm/sec
Friction constant 0.4
Iteration method Newton-Raphson
Solver Sparse
Temperature 520C
Spring inner diameter 24mm
Wire diameter 5mm
Pipe inner diameter 22mm

Pipe thickness

Imm, 2mm, 3mm
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Fig. 4 Dimension of conical die and mandrel and spring
type wire material for simulation
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Fig. 5 Simulation results of deformed shape and extrusion
loads(pipe thickness : 1mm,2mm,3mm)
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for experiments
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Table 2 Results of tensile test
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