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Factors Affecting Die Life

Tool Design
« Dimensions

« Prestressing

« Radii

« Release holes

Process Design
« Forming stage
« Billet volume

« Billet shear surface quality

Workpiece Properties
« Meckanical properties
« Hardening/softening

« Tool assembly
« Press speed

Workpiece — Tool Interaction
« Surface treatment
« Lubrication

« Press setup

Tool Material

« Hardness

« Ductility

« Wear resistance

« Fracture toughness

Surface Treatment
« PVD
« CVD
« Nitriding

Tool Production
« Machining

« Heat treatment
« EDM

« Polishing




Types of Die Failure Stress, 0
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Sudden Fracture vs Fatigue Fracture

Sudden Fracture = Overloading Fatigue Fracture = Cyclic Loading
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Courtesy: http://users.encs.concordia.ca/~mmedraj/mech321/lecture_8_fracture.pdf Courtesy: https://fatigue-life.com/fatigue-physics/



Cyclic Loading & Fatigue
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Cyclic Loading & Fati
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Tool Design Parameters - Tool Dimensions

Strip Winding

normal stress ring STRECON' stripwound container
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Tool Design Parameters - Prestressing & Stiffness
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Tool Design Parameters — Small Radii
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Tool Design Parameters — Surface Roughness

(a) Fracture surface; (b) fisheye structure; (c) inclusion in the crack
initiation site; (d) EDS analysis of the inclusion.
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Die Analysis with Numerical Simulation

ontact pressure

Die stresses




Case Study — Bevel Gear

Equivalent stress [MPa] Life in repeats
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& Tool life in real process is between 2000 — 3000 parts
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