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Applications of Force Balance Method to Several Metal Forming Problems
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Abstract

Two upper bound solutions, by the force balance method and by a kinematically admissible
velocity field, are compared for the metal forming problems in plane strain. It is concluded that
these two approaches always give identical results when the geometrical configurations of the
deformation model reman the same, By detailed derivations for plastic bending of a notched
bar, closed die forging, compression of a rectangular block, machining with a restricted contact
tool and plane strain backward extrusion, the identity of both approaches is verified.
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(b) Force balance one half of complete pattern
Fig.1 Plane strain bending of a notched bar
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