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New Local Incremental Forming Process of Metal Bone Plate Used in
Fracture Treatment for Animal
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ABSTRACT: The internal fixation technique using PRCL (Point-contact Reconstruction Compress Locking) bone plate is
widely used to treat fracture in animal. The paper aims to design a bending-twisting compound die and to develop a new
local incremental forming method to solve problems, such as requirement of multi hand-operated tools, uncontrollable
forming precision and long processing time in manufacture of bone plate. To match the surface of fractured bone when
treating fracture with PRCL bone plate, the bone plate needed undergo in-plane bending, bending or twisting deformations
before treatment. The in-plane bending, bending or twisting with different deformation in different local area was imple-
mented by adjusting the spatial position of the compound die and the relative position between forming parts of the com-
pound die. The numerical method was used to analyze and validate the applicability of the developed bending-twisting
compound die and local incremental forming method for forming metal bone plate. Based on the DEFORM software, the
finite element model of local incremental forming process for pure titanium TA2 was developed, the deformation charac-
terisitics for local incremental forming process of TA2 bone plate with two forming area were analyzed. The plastic de-

formation only occurred around the compound die, and it had no influence on the deformed area. But it may result in rigid
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displacement in un-deformed area; the load along the length of bone plate was less than that along the width and thickness

of bone plate, and the load required for in-plane bending was greater than that of forming. The desired formation of bone

plate can be achieved by the developed new method and compound die. The developed new method and compound die are

also suitable for the formation of other PRCL metal bone plates.

KEY WORDS: fracture in animals; internal fixation; local incremental forming; compound die; numerical simulation
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Fig.1 New local incremental forming process of metal bone plate
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Fig.2 Division of loading area and the finite element model of local incremental forming process of bone plate
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Fig.3 Spatial position and movement of compound die
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Fig.4 Displacement of bone plate during whole forming process
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Fig.5 Distribution of strain of bone plate during whole forming process
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Fig.6 Distribution of stress of bone plate during whole forming process
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Fig.7 Load-time curves during whole forming process
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