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A Study on Electromagnetic Joining of Aluminum Tubes to Polyurethane Cores

N H Kim* HS. Sohn* W.S. Hwang**, J.S. Lee*

ABSTRACT

The joining processes of aluminum alloy tubes and polyurethane cores by electromagnetic
impulsive compression are studied. The influences of various geometrical factors (the length
of joined part, the thickness of tube, and the clearance between tube and corejand the
process factors (the discharged energy and the number of discharge)are examined experimentally
and discussed. And the magnetic pressure in metal/polymer joining is calculated and is compared
to the pressure in metal/metal joining, The following results are obtained: (1) The joining strength
is dependent upon the residual radial strain of the polyurethane cores, (2) The joining strength
increases as discharged energy and the number of discharge increase, but decreases as the
clearance, thickness and joining length of tube increases, (3) In the case of metal/polymer
joining, energy loss is increased and the value of magnetic pressure is less than that in

the case of metal/metal joining,
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Table 1. Chemical composition of Al alloy

Chemical composition (wt %)

Al | Sif Fe| Cul Ma| Mg| Cr| Ni| Znj T

0.02

96,11 0.267 1.12| 0. 35| 0.64] 0.91) 0.02 0.0 056
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Table 2. Mechanical properties of Al alloy &

Polyurethane
o Mechanical properties
Young's Yield Tensile | Elongation
modulus strength strength
(ke nn’) {kof an') (kof /aa") (%)
Al6061 0, 7x10° 11.6 18,3 22,7
pol,\'urelhang - - 134 430

Polyurethane core
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Fig. 1 Dimensions of workpieces(a)and setup (b)for
electromagnetic joining experiment.
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Fig. 4 An illustration of typical magnetic flux wave
as measured.
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Fig. 5 Distribution of radial strain of P. U. core
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0.15 zaese 40
ceeoo 30
-+ 25
e 20
g 010} \\‘//
©
|9
el
©n
I
8 A
5 003 v
o
[s 4 G/B\B/g\ﬂ
000 35———15 s 5 15 25

Distance from center z / mm

Fig. 6 Distribution of radial strain of P.U. core
with respect to various joined lengths. Length
of field shaper is fixed to 40an. (discharged
energy 8KJ, discharge number 3)
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Fig. 18 Sequential change of deformed tube ends
according to the increase of discharge
number.
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