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Abstract

In order to enhance the productivity of the finariking process there is a tendency to apply higingth tool
materials with superior resistance to wear andtiplagformation such as WC-Co hard metals. Duda¢onhean
stress sensitivity of these high strength matetialder fatigue loading conditions, there is a nieedescribe the
tool load situation including previously unconsieiéitensile tool load components and mean stresthi§end a
finite element-based tool load analysis was peréafitihat describes the cutting process and thestostfaction
from the remaining sheet material. The tool load wevealed to contain significant tensile composehat
occur during tool retraction. Their location on ta&eral punch surface coincides with origins afl tisacture in
two thirds of investigated fine blanking puncheattfailed close to the cutting edge in an indukpiaduction
scale fine blanking environment. The influence rdtion between punch and sheet on the magnitudinef
cyclic stress range and mean stress that act yoaalthe tool surface was investigated. As onehef main
results, a first approximation for a surface gqyatiéquirement for fine blanking tools made of WC-Gard
metal was quantitatively estimated as a functiornthef friction coefficient based on linear elastiacture

mechanics.
Highlights

» Validated finite element model for fine blankinglnding cutting and tool retraction.
» Localized tensile tool load components presentdutdol retraction.

* Quantitative correlation between local loading aritical local defect size proposed.
e Location of tensile loads and experimentally foanigins of tool fracture coincide.

» Surface quality requirement estimated as a funaifdriction coefficient.
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