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}, Mandrel(=i = &), Tube Compression
ulAl), Forming Parameters (4 3wl 4)

The wrinkling in the electromagnetic tube compression with a mandrel is remarkably smaller
than that of the process without it. To analyze this phenomenon, the critical forming parameters
such as the ratio of the clearance to the shell radius, the ratio of the thickness to the shell radius,
and the ratio of the applied pressure to the standard pressure are introduced to consider the effect
of the mandrel, in addition to those of the thickness of shell and applied loads. The amplification
ratio is also used to observe the magnitude of amplification. The results obtained by 2-D finite
element method show that the initial imperfection embedded in the radius of cylindrical shell is
the dominant factor to determine the final shape of the tube compression, and that the amplifica-
tion ratio tends to have smaller values with the smaller clearance ratio and also with the larger

thickness and pressure ratios.
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Fig. 4 Measured initial shape of the tube used by Kirkpatrick and
Holmes: diameter =30.5cm, thickness=0.635 mm
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Table 1 Material properties of aluminum used

Young’s Modulus |Hardening Modulus Yield Stress Density Poisson’s Ratio
(MPa) (MPa) (MPa) (kg/m?)
28500 1030 180 2710 0.33
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Table 2 Specifications of the models analyzed
Model No. a(mm) h(mm) c(mm) Prax(MPa) AR

1 20.61 0.93 1.145 40 Eq.(9)

2 20.61 0.93 2.645 40 Eq.(9)

3 20.0 1.0 1.2 58.5 Eq.(8),(9)
4 20.0 1.0 1.0 55 One cosine term
5 20.0 1.0 1.2 58.5 Eq.(9)
6 20.0 0.8~2.0 1.2 61 Eq.(9)
7 20.0 1.0 1.2 11.7~81.9 Eq.(9)
8 20.0 1.0 0.6~-4.0 63.7 Eq.(9)

Fig. 8

Initial and final shapes of Model 1 by analysis

Table 3 Result of analysis by F.EM.

Model No.| Cra: (%) Pra; Hrat (%) Arat

1 5.56 3.70 4.51 1.333

2 12.83 2.80 4.51 2.439
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Table 4 Amplification ratio vs. random phase type for Model 3
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Phase Type 1 2 3 4 5 | * T Avg. STD
Arar 1.349 1.369 1.353 1.372 1.3584 1.738 1.36 0.00893
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