
Materials Characteriza  on to Aid Problem Solving
An IMS Industrial Affi liates Program Short Course   

If you answered yes, the following types of ques  ons 
are likely all too familiar:

• Why does my product perform correctly some  mes and not others?
• Is my raw material consistent?
• Why are parts produced today cracking when the same tools and 

opera  ng condi  ons produced good parts yesterday?
• Is this material what it is supposed to be?
• How can I tell if this has been properly tempered/cured/annealed?
• Why is this component s  cking when it is not supposed to?
• Why are there spots on the fi nal product?

This fi ve-day short course is designed to provide 
you with:

• a survey of the analy  cal techniques commonly used for materials  
characteriza  on

• an understanding of what they measure and the nature of data 
collected

• capabili  es, advantages, and limita  ons of each technique
• how to use these techniques to clarify the complex rela  onship 

between material, processing and product varia  on
• examples of how these techniques, when used alone or in 

combina  on, solve real-world challenges for a variety of diff erent 
material types such as polymers, metals, and ceramics

A comprehensive course book and daily mock troubleshoo  ng exercises 
will help you to gain the confi dence needed to apply the knowledge 
gained immediately at work.

Did you know that materials characteriza  on 
can o  en answer the “how” and “why” so that 

correc  ve ac  ons can be more eff ec  vely targeted?

EXAMPLE 1

A manufacturer had been 
working successfully with a 
supplier of steel sha  s for 
years; however, the recent lot 
fractured very quickly in use.  
A call to the supplier indicated 
no changes to their process.

Analysis revealed material 
composi  on was the same 
but subsurface hardness had 
changed.  Microscopy showed 
sharp features which increase 
stress concentra  on and 
facilitate rapid crack growth.  

An internal inves  ga  on 
showed process improvement 
eff orts had reversed two steps 
and modifi ed a machining 
process.  These changes re-
sulted in the observed prop-
erty changes and led to the 
premature failures.

ARE YOU BATTLING MATERIALS CHALLENGES

IN YOUR PRODUCTS OR PROCESSES?



ANALYTICAL TECHNIQUES INCLUDE:
• Op  cal & Electron Microscopy
• Auger Electron Spectroscopy (AES)
• Scanning Probe Microscopy (SPM)
• Diff eren  al Scanning Calorimetry (DSC)
• Gas Chromatography/Mass Spectrometry (CG/MS)
• Nuclear Magne  c Resonance (NMR)
• Rheological Tes  ng

WHO SHOULD ATTEND
This course is appropriate for engineers, scien  sts 
and opera  ons personnel with technical backgrounds 
involved in short-term problem resolu  on or longer-
dura  on research or development projects.  
Familiarity with basic material proper  es is required.

INSTRUCTORS:
This course is taught by faculty and lab managers at 
UConn’s Ins  tute of Materials Science.  The Ins  tute is 
home to the Industrial Affi  liates Program, an industry 
outreach program that has, for over forty years, assisted 
industry with short-term projects improving and touble-
shoo  ng new and exis  ng products.  Our lecturers have 
extensive experience in materials characteriza  on and 
its applica  on to industrial challenges.

• Energy Dispersive X-Ray Analysis (EDX)
• X-Ray Photoelectron Spectroscopy (XPS)
• Thermal Gravimetric Analysis (TGA)
• Fourier Transform Infrared Analysis (FTIR)
• X-Ray Diff rac  on (XRD)
• Gel Permea  on Chromatography (GPC)

WHO WE ARE
The Ins  tute of Materials Science (IMS) at the University of Connec  cut Storrs campus is known 
interna  onally for research in the interdisciplinary fi elds of materials science and engineering, superior 
graduagte research educa  ons, and technical outreach to industry.

Over 200 faculty members and graduate students from twenty departments, including UConn Health 
Center, are affi  liated with IMS and contribute to the Ins  tute’s interdisciplinary research programs.  
Primary disciplines represented are chemistry, physics, chemical engineering, materials science & 
engineering, polymer science, pharmacy, molecular and cell biology, mechanical engineering, electrical 
engineering, biomaterials, and biosciences.

Example 2

A purchased part was not 
adhering as well as it had in 
the past. Contact angle 
measurements confi rmed the 
new part had a lower 
surface energy.  XPS and 
CG/MS examina  on showed 
this was caused by a low 
surface energy contaminant.  
This contaminant was traced 
to a manufacturing process 
change.


