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Chair “Mechanics of Forming Processes”

Mission:

*Develop advanced numerical methods for forming process simulations.
*Support the industry in using these methods.

Research themes: Material Modelling
Numerical Procedures
Optimisation
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Research Area’s

» Sheet metal forming (springback)
* Extrusion

» Material modeling

 Biomechanics
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Sheet metal forming

Springback: elastically driven change of
product shape after load removal

Reality: large deviation between desired
product and sprung-back product

Springback compensation is needed

Costs for American car industry for springback
related issues: $50 million




&

University of Twente
The Netherlands

(Burchitz, Meinders)
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= goal develop an automatic
springback compensation algorithm . e iation > ———— >
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Incremental sheet forming

» Advantages
— Relatively simple and cheap setup
— Large deformation
— Enhance the formability

n Ideal for prototyping and -

small series production
» Disadvantage

— The process is SLOW

First time right!!
Need for simulations
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Research Area’s

» Extrusion

* Material modeling

» Biomechanics
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Extrusion of a bike rim
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Extrusion of a bike rim

Vo Mises siress (MPa)

extrusion velocity (mm/s)
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Research Area’s

* Material modeling

» Biomechanics
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Modeling
Trend in metal forming industry towards complex materials:
- High Strength Steels (HSS, HSLA)
- Dual Phase Steels
- Trip Steels
- Aluminum
- Superplastic Materials

Simulation: Need for accurate material models
and material parameters
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Optimisation * model Reduced*model

Modelling f Screening Solving
7 step methodology:

Step 1: Select optimisation situation P
Step 2: Select necessary responses 4 "
Step 3: Determine objective and implicit constraints
Step 4: Quantify responses

Step 5: Select design variables 5 I . l - T

Step 6: Define design variable ranges
Step 7: Identify explicit constraints DOE pateto
Optimisation *model Reduced*mode]

Optimal metal forming process
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C Case1 [finition.don]
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Frame: 303
Time: 0.089944
TIME! B.9944E 02, HPILOTE: 05107

; Time: 0082693
TIME: 8.2693E.02, HPILOTE: 1.370
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» Biomechanics
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