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Abstract

This thesis investigates the shaving process of a derailleur hanger used in high-
performance mountain bikes, which serves as a critical structural component that
connects the rear derailleur to the bicycle frame. The part must offer high dimensional
precision and impact resistance, as its quality directly affects shifting accuracy and overall
riding stability. Manufactured from high-strength 7075 aluminum alloy, the hanger
undergoes a shaving process as the final stage of processing, which defines the product’s
final sheared surface. As a result, the quality of this shaving process is essential to both
functional performance and long-term durability.

Finite element analysis(FEA) were carried out using DEFORM-3D software to
analyze and optimize the stage of shaving process, with a focus on material behavior,
damage evolution, process modification, and die design. Mechanical properties were
obtained through uniaxial tensile test, and the Normalized Cockcroft & Latham ductile
fracture criterion was implemented to estimate the initial critical damage value (CDV) for
failure prediction. However, due to notable deviations between simulation and
experimental results, an inverse calibration method was adopted, using actual fracture
profiles to refine the CDV and enhance prediction accuracy. A 3D model incorporating
real geometry and process features was established for parametric studies.

The results reveal that introducing a taper-shaped die significantly improves
shearing stability by increasing the proportion of the burnished zone while reducing the
rollover area. To overcome issues in the original single-stage design, a two-stage forming
strategy was proposed—shaving the outer contour before the inner hole—combined with
the use of a restraining die to stabilize the shaving allowance and improve section

precision. Incorporating taper-shaped die into this dual-stage approach further reduced
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punch force, contributing to better tool longevity and sheared surface quality. This thesis
offers practical guidance for improving the shaving process of high-strength aluminum

alloy components and other parts with comparable structural features.

Keywords: shaving process, 7075 aluminum alloy, finite element analysis (FEA),

DEFORM-3D software, critical damage value (CDV), taper-shaped die, shaving

allowance
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