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A Comparisonal Analysis among the Processes of
Gear Blank
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Abstract

Two methods for cold extrusion processes to produce an axisymmetric steel gear
blank are investigated for comparing each other. The "classical” forming method
consisting of four operations is selected first to be simulated using the rigid-plastic
finite element method and uses single-die presses. The other using a fully
automated transfer headers can produce the final part without interannealing. The
final products must be checked at the design criteria such as area reduction, the
extrusion ratio and punch diameter to depth ratio, especially punch buckling by
simulations. FEM analysis is performed mainly for strain distribution and
load-stroke relationships. Based on the results of preliminary simulation, both
process sequences are proved to have proper charicteristics suitable for each
production method in terms of maximum load. Those simulation results will provide
good design criteria in the future work to advance the manufacturing process.

Key word : Cold Extrusion, Gear blank, Rigid-Plastic Finite Element Method,
Process Sequence, Area reduction, Design Criteria
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Table 1. Comparison of each manufacturing method
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Fig. 1. Deformation patterns, die pressure and load-stroke relationship
for step 1 in the method 1
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Fig. 2. Deformation patterns, die pressure and load-stroke relationship
for step 2 in the method 1
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Fig. 3. Deformation patterns, die pressure and load-stroke relationship
for step 3 in the method 1
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Fig. 4. Deformation patterns, die pressure and load-stroke relationship
for step 4 in the method 1
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Fig. 5. Deformation patterns, die pressure and load-stroke relationship
for step 1 in the method 2
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Fig. 6. Deformation patterns and load-stroke relationships
for step 2 in the method 2
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Fig. 7. Deformation patterns, die pressure and load-stroke relationships
for step 3 in the method 2
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