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Evolution of internal holes in aluminum alloy parts by cross wedge rolling
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ABSTRACT The general evolution rules of internal holes in aluminum alloy parts and the influence of process parameters on the in—

ternal holes in cross wedge rolling were studied by means of numerical simulation. The results show that the general evolution law of a

single hole is firstly spherical, then ellipsoid, and finally a hole through the rolled piece at the axial direction. As for multi-holes, the

evolution law of the center hole is similar to that of a single hole; however, holes lied in other positions finally become closed and have

a positive effect on the center hole. The later segment of the knifing zone and the former segment of the stretching zone are the crucial

evolution stage to the expansion of internal holes. Among the process parameters of cross wedge rolling, stretching angle is the most

sensitive factor, followed by reduction in area and then forming angle. It is proved that the small forming angle, stretching angle and

reduction in area are conducive to the expansion of internal holes.

KEY WORDS cross wedge rolling; aluminum alloys; cavitation; finite element method
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Fig.1 Finite element model of an aluminum alloy part with holes in

cross wedge rolling
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Fig.3 Stresses at the feature point in a workpiece
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Fig.4 Shear stresses at the feature point in a workpiece
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Fig.5 Multi-eavities in a workpiece
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Fig.6 Axial stresses at three feature points in a workpiece
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Fig.7 Horizontal shear stress at three feature points in a workpiece
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area; (f) Relationship between cavity size on the longitudinal section and reduction in area
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