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Office hours 

General information 

Teaching Assistants: During laboratory sessions 

 Instructors: Cosme Furlong  Christopher Scarpino 

Office: HL-151  Office: HL-153 

Everyday: During laboratory 

9:00 to 9:50 am sessions 
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General information 

Please refer to posted handouts: 
 

“Laboratory 4: vibration measurements” 
 

“Analog Devices: Single and dual Axis Automotive iMEMS” 
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Objectives 

 use two-different types of motion transducers to measure the 
natural frequencies, damping characteristics, and elastic 
modulus of a cantilever 

The objectives of this laboratory are to: 

For each motion transducer, vibration data will be analyzed to:  

1. Determine the vibration amplitude, velocity, and acceleration in 
various units of measure; 

2. Determine natural frequencies; 

3. Measure and express damping characteristics as logarithmic 
decrement and percentage of critical damping; 

4. Compare measurements with analytical and/or computational 
models of a cantilever; 

5. Determine elastic modulus of a cantilever via vibration 
measurements 
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Background: cantilevers 

Natural frequencies 

First: 

Second: 

Third: 

Fourth: 

Fifth: 

rad/s 
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z 

, rad/s 

Note: Frequencies can 
also be expressed as 
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MEMS accelerometers 

 In this laboratory Analog Devices ADXL276 (AD22237) dual-axes 
accelerometer will be utilized.   

 The ADXL276 MEMS accelerometer is currently being used in a 
wide range of consumer, industrial, military, and automotive 
applications.   

 The ADXL276 accelerometer has a measuring range of ±35 g (g  = 
9.81 m/s2) and it provides analog output signals with sensitivity on 
the order of 55 mV/g.   

 It requires 3 V to 5.25 V for operation and is capable of operating 
in a wide range of temperatures. 

 Provides ~ 2.4 V output at zero-g (no motion) 
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MEMS accelerometers 

ADXL276 (AD22237) dual-axes accelerometer 

5 mm 
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ADXL276 (AD22237): sensitivity axes 

MEMS accelerometers 

Pin #1 
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ADXL276 (AD22237): specifications sheet (you have copy) 
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ADXL276 (AD22237): specifications sheet (you have copy) 

Part number: ADXL276 (AD22237) 
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ADXL276 (AD22237): wiring 

We will be using only one axis (why?) 

MEMS accelerometers:wiring 

+ 5 V DC source 

Common ground 

Analog output 

+ Y-axis 

Pin #1 
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ADXL276 (AD22237): wiring.  Use strain gage wire 

We will be using only one axis 

MEMS accelerometers:wiring 

Pin #1 

Red 
(+5 V) 

Black 
(Ground) 

White 
(Output signal;  

Y-axis) 
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ADXL276 (AD22237): wiring.  Use strain gage wire 

Use “super-glue” to attach accelerometer – secure wires w/tape 

MEMS accelerometers: mounting 

Enabled 
sensitivity axis 

(Y-axis) Clamped 
end 

Free 
end 
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MEMS accelerometers: powering 

Excitation 
output: 5 V DC 

Red 
(+5 V) 

Red 
(+5 V) 

Black 
(Ground) 

Black 
(Ground) 

2310 terminal 

Accelerometer 
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MEMS accelerometers: analog output 

White 
(Output signal;  

Y-axis) 

AI0  
USB-6229 
(Ground) 

AI0  
USB-6229 
(Positive) 

Black 
(Ground) 

Red 
(+5 V) 

2310 terminal 

Accelerometer 
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Tasks: MEMS accelerometers 

 Pluck the end of the cantilever and record the vibration decay curve; 

 Use and modify suitable LabView VIs to record time-frequency data; 

 Using the recorded data, determine modal parameters of the 
cantilever (i.e., natural frequencies and damping factors); 

 Compare your results with analytical/computational models of a 
cantilever; and  

 Do uncertainty analysis on the determined modal parameters 
(including % contribution of uncertainties). 
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One recommended VI (available in our website) 

Record time & frequency data 

Time-domain data 

Frequency-domain 

(Obtained by 
plucking the beam) 

(Obtained by applying the 
“Fast Fourier 

Transformation (FFT)” on 
the time-domain data) 
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Modify to add suitable controls, shown here 

Frequency domain (lin-log) 

Time domain 

Frequency domain (lin-lin) 

Multiple 
of 2n 
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Modify to add suitable functionality, shown here (while loop 
and write data into file) 
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Record time & frequency data 

Another recommended VI (available in our website) 
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Frequency-time domain: dynamic signal analyzer 

Sample: single pluck (two frequencies are identified) 

Note “peaks,” 
which 

correspond to 
natural 

frequencies of 
vibration 

Read horizontal location of 
peaks to identify frequency 

components 
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Frequency-time domain: dynamic signal analyzer 

Sample: rapid plucking  
(increases frequency resolution, three frequencies are identified here) 

Do these 
frequency 
“peaks” 

correspond to 
bending, torsion, 

or in-plane modes 
of vibration?   

Please identify, if 
possible. 

Hint: see 
equations that 
predict bending 

frequencies 
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Make note on: 

 

Measuring resolutions/sensitivities obtained with MEMS  

& 

Strain gauges 


