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Physical Simulation of Metal Flowing Laws and Filling Ability
in Isothermal Forming Process for Metal Structure

[ ] , Z4YH

[ABSTRACT] It has been performed the physical
simulation of the isothermal forming process of Ti alloy
frame structure with high rib and thin web and with Z, 4
and H cross~section and with different height/width ra-
tios. In this survey it is found that the ability of filling
die space is increased with the increase of deformation
in all cases, whether which section of the forming part is
or which shape the blank is, the metal flowing speed to
convex arc and broad cavity is faster than that to con-
cave arc and narrow cavity. The blank shape should be
designed in accordance with the principle to meet the
needs for metal filling and the shortest transferring paths.
The use of Al alloy to simulate Ti alloy isothermal form-
ing process can truthfully reveal Ti alloy flowing and
filling ability in isothermal forming process.
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Fig.1 An aerocraft frame structure
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Fig.5 Filling ability and flowing laws of
metal when the second kind of blanks are compressed
into H and Y cross-section structures
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Fig.8 Z cross-section parts simulated by use of
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Fig.7 The shapes and meshes variation of Al alloy parts
with Z cross-section after different deformations ( oL
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