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convex ring shaped tube by solid granule medium
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Abstract: To meet the challenge of forming high temperature alloy (GH3044) parts, solid granules medium forming
(SGMF) process was adopted for forming a convex ring shaped tube that was used in the aircraft engine. Based on the
plastic mechanical analysis and finite element numerical simulation of the forming process, the technology process was
optimized and the moulds was manufactured and designed, with which the qualified parts were produced. Drucker-Prager
model in the finite element software ABABQUS was adopted to describe frictional material characteristics peculiar to
solid granules medium. Based on it, the finite element numerical simulation model of the SGMF process was established.
Through the analysis, the best matching of the axial force and the medium loading force was optimized, and the influence
law of axial force on reduction ratio, thickness difference and surface contour of the tube is found. With the mold
structure of horizontal parting and flexibility feeding, the mould can do multiple actions, such as mold closing, axial
feeding and medium loading with single press.
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Fig. 2 SGMF mould and process principle diagram of convex
ring shaped tube: (a) SGMF mould of convex ring shaped tube;

(b) Process principle diagram of convex ring shaped tube
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Fig. 4 Model of convex ring shaped tube forming:

(a) Numerical model of forming; (b) Mesh model of forming
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