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Modelling and Simulation of Dry Sliding Wear V. Hegadekatte (1), *, N. Huber (2), (3) , O. Kraft (1), (4) of Karlsruhe,(2) Technical University of Hamburg - Harburg, (3) GKSS-Forschungszentrum Geesthacht, (4) Forschungszentrum Karlsruhe *[email protected] (1) University



Motivation:  How to simulate wear and assess the lifespan of micro-machines ?



Strategy: Two fold strategy Courtesy of Sandia National Laboratory



Background:



1. Identify local wear model / parameter from experiment 2. In the future, use this local wear model to predict wear in micro-machines



Sliding / Rolling Contact



 Micro-machines fail predominantly because of wear  Dominant surface forces  High operating cycles  Dynamic contact  Poor fabrication tolerances



Spinning Contact



Micro Planetary Gear Train (SFB 499)



GIWM:



Methods:



FN



 Global → Average contact pressure  Incremental → Contact pressure update



1. Global Incremental Wear Model (GIWM) 2. Finite Element (FE) based wear simulation tool (Wear-Processor) Wear Models:
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 Local wear  General geometry  Elastic material model  2D and 3D FE model  Wear on both surfaces  Efficient re-meshing technique  Handling of different wear rates  Coulomb friction from experiment
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Salient Features:



 Archard‘s wear model (Archard, 1953)
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GIWM for disc wear



GIWM for pin wear



 Identification of the included parameters in a wear model  Two tools were developed to simulate pin-ondisc experiments - GIWM and Wear-Processor  GIWM is an easy tool for fast identification and validation of wear models (existing or new)  Wear-Processor is a computationally expensive, but a general tool, which has the scope for handling any arbitrary geometry  A criterion based on the evaluation of Π e and Π s for choosing the more suitable of the above tools was given  This work forms the basis for the prediction of wear in micro-machines
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