Electromechanical Engineering Systems
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Engineering
System
Investigation

Engineering System Investigation Process

START HERE
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Actual Physical
Engineering [ .. ... : Model:
Physical Simplifying Assumptions Design Apply Laws of N
System Model
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Mathematical Model:
Zero-Order, First-Order,

Second-Order Dynamic

System Models with Hardware
Parameters

Relate Standard-Form
Parameters to System
Performance: Speed of
Response, Relative Stability,
Steady-State Error

Predict Dynamic Performance

NS

If Performance is Not
Acceptable, Determine What
The Standard-Form Model
Parameters Should Be

|dentify Standard-Form

Steady-State Gain, Time
Constant, Damping Ratio,
Natural Frequency

Parameters:
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ﬁnta Standard Form
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Modify Hardware Parameters
To Achieve The Desired
Standard-Form Model
Parameters

Verify Predicted Dynamic
Response by Simulation and
also by Experimentation, if
possible

Diagram Showing How Physical Model Hardware Parameters Are Related
to Physical Model Dynamic System Performance
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Steel Cantilever Beam
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Eddy-Current Damper

Strain Gages

Accelerometer

Cantilever Beam Mechanical System

Solenoid
for
Sensing and Actuation
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Brushed DC Motor
with Optical Encoder
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Measurement
and
Real-Time Control
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Industry Applications

Valeo replaces camshaft with smart valve
actuation (SVA)

When the upper electromagnet is When the upper electromagnet’s magnetic

activated, the vane is held upward. field is disrupted, the vane is pulled

The valve is in the closed position. downward by springs. Actuation of the
lower electromagnet maintains the valve in
the open position.

Electromagnet

Armature
ald vane
Decompression
\
Compression
Computer Hard-Drive -
Valve

CHARACTERISTICS B Optimization of air-fuel mixture and motion
M 20% reduction of fuel consumption M Each engine valve operates independently
M 20% reduction of pollutant emissions from the others and independently from the
M 20% increase in low-end engine torque piston position
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