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Abstract

To examine the deformation characteristics of round aluminum pipe under biaxial compression, a horizontal biaxial
compression die was fabricated. The change of material properties, punch load and deformation behavior were monitored
in experiments using various compressive deformation rates in the range of Imm/min.~400mm/min. The tensile and
compressive strains were estimated from Vickers microhardness results. The punch load and deformation characteristic of
the round aluminum pipes were found to change greatly at a deformation rate of about 200mm/min. The punch load
decreased with increasing compressive deformation rate. Results of numerical simulation using Deform-2D were in good
agreement with experimental results, and the measured hardness variation with the strain variation was predicted well by
the simulation.
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Fig. 2 Biaxial compression load sate

Table 1 Chemical composition (%)

Material| Cu Al Ti Mn zZn Pb

Al 0.047 | Over | 0.008 |0.0023 | 0.073 | 0.0017

Table 2 Mechanical properties
Materialls(MPa)| (%) [C(MPa)] n Himy
Al 2124 | 10.0 196 0.21 | 89.3

19mm 50mm
17mm
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Fig. 3 Gebmetry of test specimen
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Table 3 Viscosity coefficient of lubrication oils

Lubrication oils Visosity coefficient(CP)
Soy bean oil 70
MD-501 100
EP gear oil 410
MSD-550 635
Ultra D-4080 1020
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Fig. 4 Micro Vickers measure points
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Fig. 5 The relation between punch load-stroke curve
and Al circular pipe deformed shapes
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Fig. 6 The characteristic of punch load-stroke curve
on various compressive strain rates
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Fig. 7 The characteristic of punch load-stroke curve on

lubrication compressive strain rates( 1mm/min.)
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Fig. 8 The characteristic of punch load-stroke curve on
lubrication compressive strain rates(200mm/min.)
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Fig.11 The result of deformation analysis by Deform-2D
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Fig.12 The relationship between the strain by
Deform-2D analysis and deformed specimen
shape under punch stroke
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