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Proj ect Description

Proj ect Scope

Interest in functional advanced netal alloy parts is on the rise across

mul tiple industries. In principle, netal additive manufacturing can fabricate
such parts. However, severe limtations are present in conventional directed
ener gy deposition (DED) based nmethods, primarily due to thernal

conplications. Electrochenm cal additive manufacturing (ECAM., as a

nont hermal process, has the potential to overcone such linitations and
fabricate all oy parts of conpl ex shapes and composition distributions. This
all ows for novel parts to be produced for varying applications. Wile the
ECAM process has been extensively studied using a system of one or two
metals, the ability to control functional properties, and use nore netals, is
relatively unexplored. Control of the process at this scale requires rigorous
sel ection of input process paraneters, study of their effect on

m crostructure/conposition, and characterization of functional properties.

Proj ect Goal s

Experi nental goal s include:

- Determ nation of the effective process conditions in which to run
deposition. This involves testing behavior under different chemcal,

el ectrical, and geonetrical conditions.

- Designing a nethod of tool path planning to build a 3D CAD nodel — with
functional material conposition encoded — under a given set of process
condi ti ons.

- Evaluating the deposition behavior using in-process nonitored signals and
post - process i magi ng and characterizati on nethods.
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Learni ng opportunities for students

Participating in this project will expose the undergraduate student to hands-
on, interdisciplinary research. Students will build have the opportunity to
build rare and valuable skills in studying physical phenonena fromfirst-
princi ples, experinmentation characterization nethods, anal og hardware design,
and/ or nodeling of the process at the atom ¢ scal e. Fundanental research
skills will be covered including literature review, presentation, and report
writing. The undergraduate student will also be encouraged to begin building
a professional body of research work by presenting the work at either a
conference and/or preparing a paper for journal publication

Fi nal deliverables w Il include:

* Experinental proof-of-concept on student-determ ned CAD files
 Docunentation on the problemsol ving process to generate each shape
Students will gain exposure to:

* Providing new know edge on an energi ng manufacturing techni que

e Conducting a literature revi ew

e Hands-on experinments with an el ectrochem cal setup and hardware

e Coding of tool path planning algorithns and m croprocessor control

operati ons

* Probl em sol ving

e An excellent opportunity to exercise your initiative, creativity, critical
t hi nki ng, scientific judgnment, scientific know edge, problem solving, and
teamvork skills

Cont act

Pl ease contact Dr. Sundaram (nurali.sundaramaic.edu) if you are interested in
selecting this as your project.
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