VERYST ENGINEERING® , LLC

TRAINING CLASS

Do you perform FEA of polymer compo-
nents but don’t know the tradeoffs, pitfalls,
and benefits of different constitutive models,
modeling options, and material test meth-
ods?

Do you want to get a competitive advantage
by using more advanced and accurate FEA
techniques?

TUESDAY, MAY 18
&
WEDNESDAY, MAY 19, 2010
8:30 A.M. — 4:30 P.M.

Nine Zero Hotel
90 Tremont Street
Boston, MA 02108

EngineeringThroughThe Fundamentals.

Tel: 781- 433- 0433

ABOUT THE COMPANY

Located in the Boston area, Veryst En-
gineering®, LLC is an engineering con-
sulting firm providing services in prod-
uct design, manufacturing processes,
and failure analysis.

Veryst Engineering®, LLC provides
premium engineering and consulting

services to companies nationwide.

VERYST ENGINEERING® , LLC

47A Kearney Road
Needham, MA 02494

Phone: 781-433-0433
Fax: 781-433-0933
E-mail: jbergstrom(@veryst.com
www.veryst.com
www.verystmedical.com
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FINITE ELEMENT MODELING OF POLYMERS

This two-day training class covers a review of
polymer mechanics theory, techniques and tools
for experimentally characterizing polymers, and
hands-on training on how to perform accurate
finite element simulations of polymer compo-
nents. The training class is targeted to people with
an interest in designing and analyzing the mechani-
cal performance of parts made from plastics, rub-

bers, thermosets, or other types of polymers.

Prerequisites:

The training class is intended for people

with some experience running finite element pro-
grams. The examples presented in class will use
the commercial finite element

program ABAQUS. This course is applicable to all
finite element codes and is not limited to

ABAQUS implementations.

COURSE OUTLINE

e Review of polymer mechanics

e Modern mechanical testing techniques for
polymers

¢ Finite element analysis as an engineering tool

e Differences between polymers and metals

e  Continuum mechanics review: stress, strain,
deformation gradients, invariants, balance

laws

e Elasticity/hyperelasticity: review of
hyperelastic models

e Review of viscoelasticity theory: strengths
and limitations of linear viscoelasticity

e Review of metal plasticity theory: strengths
and limitations of metal plasticity models

e  User-material models in ABAQUES, includ-
ing advanced viscoplastic constitutive models
incorporating rate and temperature depend-
ence

e  State variable models
e Failure predictions of polymers

e  Advanced finite element simulations of dif-
ferent classes of polymers

e Material parameter extraction techniques

—— Experimental data (0.05/s)
-9+ HM prediction
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LEARNING OBJECTIVES
By the end of the class you will be able to:

e Design a relevant experimental test program for
anew polymer material.

e Know the strengths and weaknesses of various mate-
rial models, and be able to select an
appropriate material model for finite element
simulations.

e Use experimental data to calibrate the selected mate-
rial model.

ABOUT THE INSTRUCTOR

Dr. Bergstrom is a Managing Engineer at Veryst
Engineering® LLC, and consults primarily in the
modeling, testing, and failure analysis of mechanical be-
havior of polymeric materials.

Dr. Bergstrom received his Ph.D. from M.LT. in the
area of computational polymer mechanics, and is a Lec-

turer in the Department of Mechanical Engineering at
M.IT.

To learn more about Dr. Bergstrom and Veryst Engi-
neering, LLC, visit our website at: www.veryst.com.

PREVIOUS ATTENDEES HAD THIS
TO SAY...

e “Very valuable for design engineers running FEA on
thermoplastics and elastomers.”

e “Would greatly recommend to anyone interested in
polymers.”

e “Gained a good overall introduction to the mechan-
ics of polymers.”

e “I'would highly recommend this class to my stu-
dents.”

e “Will/has helped us revisit legacy material modeling
and material testing.”

e “Gained a better understanding of how the models
are physically motivated and how the hyperelastic
and viscous elements can be controlled.”
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