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Proj ect Description

Background: This project is a collaboration between the Turbi ne Engi ne
Fatigue Facility (TEFF), part of the Air Force Research Lab (AFRL) at Wi ght
Patterson Airforce Base near Dayton Chio and Dr. Kiracofe in Mechanical and
Mat eri al s Engi neeri ng.

Failure due to high cycle fatigue renmains a major design consideration for
critical aerospace systens. Additively manufactured parts, while having many
benefits over conventionally machined parts, typically exhibit worse fatigue
properties. Recently, researchers at AFRL have been experinmenting with

i ncorporating danping elenents directly inside additively nmanufactured parts.
The increased danpi ng reduces vibration anplitudes and thus greatly inproves
a part’s life. The basic concept has been denonstrated to reduce vibration
anpl i tude by an order of magnitude, but further work is needed to nove this
technology fromthe lab into real jet engi ne conponents.

Proj ect description: The student will perform experinental vibration
measurenments on various additively manufactured parts with internal particle
danmpers to characterize the dynamics (e.g. the danping ratios) and/or fatigue
life. This will include the student |earning how to conduct experinenta

vi bration tests using a 6k el ectro-dynam c shaker and | aser vibroneter. The
goal will be to determne the effects of various paraneters in order to
optimnmi ze the design of turbine engine rel evant conponents.

The majority of experinents would be conducted at WPAFB in Dayton Chi o using
equi pnent in the TEFF | ab. The student will be on base for the mgjority of
the sumer (3-4 days per week, assuning that there are no COVID restrictions)
and on canpus in Cncinnati the remai ni ng days of the week. The student would
interact with AFRL researchers on a regul ar basis.

Learni ng objectives: The student will |earn
- Experinmental procedures for characterizing linear and non-linear dynanics

Page 1/2



@ CINCINNATI

UNDERGRADUATES PURSUING RESEARCH IN SCIENCE AND ENGINEERING (UPRISE)

of structures (e.g. natural frequencies, node shapes, danping ratios, etc)
and high cycle fatigue life.

- Use of experinmental vibration equiprment including shakers, inpact hamers,
accel eroneters, strain gages and | aser vibroneters.

- Use of Matlab or Python for data anal ysis.

- Basic concepts of additive nanufacturing using |aser powder bed fusion
process.

- Basic concepts of high cycle fatigue.

Restrictions: The student nust be a US citizen.
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