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ARTICLE INFORMATION ABSTRACT

Original Research Paper Nowadays, thin-walled tube bending (D/t>20, D-tube diameter and t-tube thickness) in the critical bend
Received 08 May 2016 ratio (R/D<2, R bend radius) is a widely used manufacturing process in the aerospace industry,
Accepted 12 August 2016 automotive, and other industries. During tube bending, considerable cross-sectional distortion and

Available Online 24 September 2016 thickness variation occurs. The thickness increases at the intrados and reduces at the extrados. Also, in

some cases, when the bend die radius is small, wrinkling occurs at the intrados. In industry, the mandrel

K ds: : L S . . . .

R§¥§Z§rdfaw bending is used to eliminate wrinkling and reduce cross-sectional distortion, the choice of the mandrel depends
Mandrel on tube material, bending angle, radius tube and bending radius. However, in the case of a close bend
Internal fluid pressure die radius, using the mandrel is avoided. Because in addition to the cost of the process, with the mandrel

Finite element simulation the thinning of the wall increases at the extrados and this is undesirable in the manufacturing operation.

So, in the present study, with regard to development of tube hydroforming, internal fluid pressure is
used instead of the mandrel. Therefore, the purpose of the feasibility study, observation and analysis of
the formation of tube bending process, the tube rotary draw bending process with two of the mandrels
and the internal fluid pressure is simulated by software ABAQUS.
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Fig. 1 The main components of rotary draw bending die [2]
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Fig. 18 The effect of internal pressure on the tube wall thickness
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Fig. 20 Equivalent plastic strain changes in Bend ratio a-2, b-1.75, c-
1.5, d-1.25and e-1
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