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Eliminating the Unexpected

Time for change.....now more than ever we believe that the breadth and
scalability of our materials testing solutions can be useful to you...
..this is what they said in 1946:

“Engineering is the art of modeling materials we do not wholly understand into shapes we cannot
precisely analyze to resist loads we cannot properly assess in such a way that the community has
no reason to suspect the extent of our ignorance.”

— President, Scottish Branch, Institute of Engineering, UK, 1946

New Methods and Technologies in Material Testing for the Automotive In-
dustry Result in Improved Accuracy of Fatigue Life Prediction

Why Perform Material Testing?

The essential requirement of all manufacturing industries today is
to reduce cost, both through material selection and manufacturing
processes, so products can be brought to market quicker. A critical
element in product development is the ability to predict accurately
the fatigue life of an engineering component, since the reduction
of cost frequently implies making lighter-weight components.
These lighter-weight components’ predicted fatigue life (knowing
how and when damage will occur) must be accurately known so
that the component’s quality requirements and structural integrity
are not compromised.

To understand how damage accrues is the essence of a material
test. The initial measurements of residual strain and material
condition combined with this damage measurement should enable
more reliable material data with less interpretation to be acquired.
This is precisely the expertise that nCode offers the market. With
over twenty-five years' experience in durability and fatigue life
analysis and over 130 durability engineers worldwide, nCode is

uniquely positioned as a global leader in material testing services.
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Challenges in Material Testing

Many of the procedures employed in material testing today were
developed years ago and do not take advantage of new technolo-
gies now available. By reviewing these procedures and accepted
assumptions in light of new technology, significant improvements
can be found which have clear benefits to business.

One significant challenge today in material testing is improving
the accuracy of fatigue life prediction which can vary by a factor
of 5. Fundamental questions still exist in the understanding of
materials and how they perform in service. Present modeling of
the fatigue process requires several assumptions to be made in
the descriptions of both service and material characteristics, which
limit progress in predictive development. The main problems here
are using material characteristics for life prediction which do not
relate to the material’s state in the components, and assumptions
that the material in the component is homogenous when it’s not,
as well as using parameters from materials databases and archives
rather than from the actual component. These are challenges
nCode’s Material Testing Services are well-equipped to handle.

Test samples

AutoStructures Lid
Eliminaring the Unaxpected



Improved Accuracy in Fatigue Life Prediction via

Model Validation

Model validation is an essential step in the ability to improve
component fatigue life prediction, especially in the automotive
industry. MAPS system is a unique method for validating automo-
tive models, leading to greater accuracy in fatigue life prediction
which in turn helps reduce prototyping steps and hence time to
market.

This system operates on ferromagnetic materials and by means of
advanced algorithms measures material mechanical properties.
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MAPS vectored output showing direction and magnitude of residuals

Utilizing MAPS to Enhance Fatigue Life Prediction

of Thin Materials

The automotive industry uses thin materials for manufacturing

its components. The production of these thin materials and the
requirement for them to be delivered with a high level of evenness,
results in significant and residual strains. The ability to measure
these residuals and those produced in the subsequent manufactur-
ing process contributes significantly to better material understand-

ing.

nCode’s Material Testing Services is uniquely able to employ MAPS
for testing of components manufactured with thin materials, with
the ability to test materials under fully reversed loading down to
.8mm. The MAPS system employs several techniques to provide
sufficient information to discriminate microstructural changes and
provide corrections for poor surface quality and geometric influ-
ences. The MAPS system is calibrated against known stress levels
and then theoretical formulae are used to interpolate the calibra-
tions.

nCode: Full-Service Material Testing Services
nCode’s heritage as an expert in durability and fatigue analysis
position it uniquely to provide comprehensive testing services
ranging from the execution of material tests all the way to provid-

ing clients with complete project management services.
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With more and more composite materials being used in industry,
only nCode offers optimized FoEP (Fatigue of Engineered Poly-
mers) Fatigue Simulation. Building on its engineering expertise

in durability and fatigue analysis, coupled with its knowledge of
manufacturing processes, nCode’s FOEP Fatigue Simulation The
development of predictive processes applicable to short fibre rein-
forced polymers. This provides additional modeling capability not
previously available for these materials and allows optimization of
the design.

The above systems drive profitability and growth,
jumpstart your existing efforts and cut time significantly.

Web: www.ncode.com - Email: info@ncode.com
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