Microstraining Device for In-Situ Heating-Straining SEM
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) Project Objective )

The main purpose of this project is to create a microstraining device to
provide straining functions on a piece of sample of choice by heating it
up between 200°C-600°C inside of a furnace which is placed into a
scanning electron microscope (SEM).

) Hypothesis )

The hypothesis that Dr. Wenwu Xu's has is that when an elastically
deformed metal with a polycrystalline microstructure is heated up to a
certain high temperature, it is possible that there could be an uneven
re-distribution of the elastic energy between the grains and the grain
boundaries. With this information, Dr. Wenwu Xu believes that this
re-distributed energy might be able to change the structure of the grain

boundary.
Timeline
< >
September October November December Fall
e Research, Design, e Budgeting e Thermal/ Heat Transfere SEM Housing Semester
Analysis e Critical Design Analysis Prototype 2022
e SEM Housing System Review e Electrical Load/ Wire e Electronic
e Electronic e Stress Analysis Harness Passthrough
Components System e Preliminary Design e Load Path/ Factor of
e System Integration Report Safety
e Final Design Report
. $
J Feb March April May >pring
anuar epruar arc |
y 4 i . Semester
e Passthrough Assembly e Prototype Fittinge Waterjet e Data Collection ¢ Sen!or 2022
Implementation in Base Coupons e Final Designs D.eS|gn Day
e Strain System e SEM/Furnace e Coding e Final Presentation e Final Report
Manufacturing Fitting e TestReview e System Demonstration
e Strain System Assembly e User-manual
e Final Troubleshooting/ Inspection
<O g 1o

e Punch and Die set for smaller
coupons that are 4-6mm

e Programmed motors will be the
source to provide stress and
strain to coupons

e Adding interchangeable
tweezers for sample removal

e Electronic vacuum
passthrough separates
electrical components

e Creating a smaller base to fit e Unable to build where SEM
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