Certificate: Automotive Noise, Vibration and Harshness
This certificate program provides fundamental principles of acoustics and vibration theories,
with emphasis on the applications of these principles to practical vehicle NVH problems. It
covers basics of vehicle dynamics, free and forced vibration systems, acoustic wave propagations
and transmission, acoustic interior trim and floor covering designs and analysis including
Statistical Energy Analysis (SEA) technology, plus sound quality issues and vehicle audio
system designs. (12 credit hours)

ME 540 Mechanical Vibrations

3 credits

A study of the linear vibrations of discrete multi-degree-of-freedom systems. Generation of
equations of motion using the unit displacement, unit force, and Lagrange methods. Generalized
eigenvalue problem. Modal analysis. Effects of damping. Synthesis of forced response by the
unit step, unit impulse, and Fourier series methods; response to shock excitation. Numerical
techniques.

ME 543 Vehicle Dynamics

3 credits

A treatment of the response, ride, and maneuvering of motor vehicles. Road loads, suspension
systems, mechanics of pneumatic tires.

ME 545 Acoustics and Noise Control

3 credits

Fundamentals of acoustical waves, sound propagation and intensity, instruments for vibration
and noise, HVAC system noise, automobile and aircraft noise, noise control techniques.
Graduate standing or special permission.

AENG 547  Automotive Powertrain |

3 credits

Topics in kinematics and dynamics including engine output and balance; mechanisms and
machine theory. Force analysis and design of gears and shaft systems. Analysis of planetary
gear trains. Designs and analysis of automotive gear boxes.

ME 548 Automotive Powertrains Systems |1

3 credits

Simulation of vehicle performance; dynamics in gear shifting; engine balance, fuel economy, and
performance related to powertrains; powertrain arrangements, manual and automatic
transmissions, automotive axles, four-wheel-drive systems; design and manufacturing of gearing
systems.

AENG 565 Design of Automotive Vehicle Acoustic Interior Systems

3 credits

This course presents the technology and methodology of vehicle acoustic interior system design.
Design of dash panel, floor panel, roof, door aperture, and trunk as well as the whole vehicle will
be covered. Both analytical and experimental methods for transmission loss analysis and
validation testing will be discussed in detail. Statistical Energy Analysis (SEA) will be used to



calculate the power distribution within the subsystems. Determination of damping loss factors
and coupling loss will be discussed. Case studies of optimizing acoustic packages of subsystem
and the whole vehicle will be presented. The course also includes computer simulation using
commercial software and experimental demonstrations.

AENG 550 Design of Automotive Chassis and Body

3 credits

This course provides a system approach to the design of automotive chassis and body
components and examines the influence of their design on the overall structural performance of
the automobile. Design issues related to structural rigidity, ride comfort, safety and crash-
worthiness, durability and assembly are covered. Applications of advanced materials and joining
techniques are discussed. Analytical tools used in automotive structural design are also
discussed.
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