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Spur gear forging tool manufacturing method considering elastic
deformation due to shrink-fitting

J. H. Kang, B. H. Ko, J. S. Jae, S. S. Kang

Abstract
This research introduces easy tool manufacturing method regarding tool manufacturing procedure. In the conventional
method, wire cutting machining and lapping operation of corner and render region were performed after shrink-fitting to
ensure the accuracy of gear profile. But lapping operation is very difficult due to corner and render is located deep inside
of die. In this research, wire cutting operation was performed after 1* ring was shrink-fitted to ease lapping operation and
increase the accuracy of corner radius. Before 2™ ring fitting, lapping was completed. Elastic deformation amount due to
2™ ring fitting and cold forging was calculated through finite element analysis and wire cutting specification was offset in

that amount. Comparison of gear dimension between analysis and forged part ensures the validity of new manufacturing
methods,
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Lst Fitting 2nd Fitting Wire Cutting Table.1 Material properties of materials

(a) Conventional Method ) Young’s | Yield ' Flow
Die Possion’s
‘ Material Modulus |Strength Ratio Stress
[GPa] | [MPa] [MPa]

WC(G7) 480 3,100 | 023 -
SKD61 210 1,200 | 0.30 -
SCM420H| 211 415 0.29 [835.9¢ 023

IstFitting ~ Wire Cutting ~ Lapping 2nd Fitting

(b) Suggested Method
Fig.]1 Comparison of conventional tool manufacturing

method and suggested scheme.
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Fig.6 Gear die inspection method
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Fig.10 Gear die and forged gear profile comparison
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