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ABSTRACT: To study electromagnetic forming of large diameter aluminum alloy bellows and the influence of processing pa-
rameters, a method for electromagnetic shaping bellows was proposed with respect to the problems such as severe indentation,
too much welding seams and poor reliability of current bellows in the manufacturing process---bending and welding composite
forming, and a three dimensional finite element analysis model of electromagnetic forming of bellows was established based on
the ANSYS. By revealing the distribution law of stress and strain in electromagnetic bulging of bellows, the study showed that
the wave region and the transition fillet region were stress and strain concentration zone. The influence of discharge voltage and
coil turns on the forming quality was obtained by single factor experimental design method. In the electromagnetic bulging of
bellows, the stress and strain of the corrugated area are distributed in circular ring, and the wall thickness of bellows reaches the
minimum at the crest of the wave, the maximum thinning rate is 10.67%. There is an optimal value of the discharge voltage and
the number of turns of the coil. The forming is sufficient when discharge voltage is too small; when the discharge voltage is too
large, the workpiece impacts die with high speed, causing large rebound and resulting in poor fittability; The number of turns of
the coil also has a certain influence on the forming quality. In this experiment, the fittability is the best under 11 turns of coil.
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Fig.1 Part drawing of large diameter aluminum alloy bellows

1.1.1 BEGEE

B BEIIE LR A& 2a TR, ZRIEIH
Y 3 mmx6 mm ZE4R T2 Saiil ik, MECh 11,
KR 63 mm. HRAEE 2a B JLABEAIE S, 3D
HLRE AL, AR AERIAN IR 2b s .

|

|
[ b ve]
s /RE
 P394
{ -$399.4
a JUfaT e

b R

o JARATTOR

B2 g e i R i e iy
Fig.2 Electromagnetic field model of electromagnetic bulging of
bellows
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Fig.3 Structure field model of electromagnetic bulging of bel-
lows
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Fig.4 Deformation region division of bellows
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Fig.5 Stress distribution in electromagnetic forming process of
bellows

180f
160} v

SN F1/MPa
fee]
o
s

0 2IO 4(I) 6I0 S(I) 160
Al PR ES /mm
K6 AU HURE R A2 T A5 R0 3 i ) 3 A
Fig.6 The distribution of equivalent stress along the outer surface
of the electromagnetic forming of bellows
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Fig.7 Strain distribution in electromagnetic forming process of

bellows
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Fig.8 The distribution of X direction equivalent plastic strain along
the axial direction of the electromagnetic forming of bellows
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Fig.10 Comparison chart of die contour and tube contour after deformation under different discharge voltage
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