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Abstract: Each year companies spend millions of dollars for developing new products with high
quality and reliability. Highly reliable products require longer test times to verify, and usually
takes a few iteration of design-test-fix cycle. Development time can be minimized by (1) doing
accelerated testing (ALT) and (2) reducing the design-test-fix cycle by developing methods to
predict and test for reliability in simulation environment. Finite element modeling and analysis
provides an excellent alternative in evaluating designs to improve on reliability. In this paper, a
probabilistic simulation methodology is proposed using a combination of simulation modeling and
statistical techniques to predict and improve the drop reliability of a product under repeated
random loading. Two examples are illustrated involving two failure modes in two different
products a screw pull out and a magnesium housing cracking. Explicit dynamic finite element
phone drop simulations were performed in Abaqus to predict the forces in the screw and the
principal tensile stress on the housing for various simulation parameters. DOE and Response
surface modeling was used to develop regression equations for stress as a function of drop angle.
Using the statistical techniques, a probabilistic model was developed by combining the RSM
model & statistical distribution of drop angle, to estimate the distribution of the stress. In
conjunction, strength degradation models were developed to reflect the housing degradation with
each impact. Finally, Monte Carlo Simulations are used in conjunction with the stress-strength
interference theorem to predict product reliability. In conclusion, a powerful and practical
methodology is proposed that integrates the FEA with statistical methods to predict up front, the
reliability of a product
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1. Introduction

Each year companies spend millions of dollars while developing a new product. If the reliability
expectation from the product is high, extensive testing is required to demonstrate that the product
reliability meets the expectations. Testing requirements inevitably increases the development cycle
especially for highly reliable products. One way to reduce this cycle time is to do Accelerated Life
Testing (ALT) where test units are subject to high stress environments simulating the stresses that
the product encounters in normal operating conditions.

2008 Abaqus Users’ Conference 1

Download the full conference paper



http://www.simulia.com/download/scc-papers/High-Tech/probabilistic-simulation-applications-in-product-2008-F.pdf
ln5
Download button

http://www.simulia.com/download/scc-papers/High-Tech/probabilistic-simulation-applications-in-product-2008-F.pdf
ln5
Download button


