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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 handout: 
“Laboratory 3: Strain and Pressure Measurement” 
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Objectives 

 Perform characterization of internal pressure in a thin-
walled tank by measurements of mechanical strains; 

 Perform uncertainty analysis of characterized internal 
pressures with respect to parameters involved; 

 Identify, in order of importance, percentage contribution 
of all uncertainties to the overall uncertainty in pressure 
characterizations; 

 

 

The objectives of this laboratory are to: 
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Background 

Review Hoop (tangential) and Longitudinal stresses 
in 

Thin-walled cylinders 
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Cross section of an electronic package 

Top view of silicon die 
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Wheatstone bridge: 

Pressure transducer: Silicon diaphragm with Bridges 
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Schematic 

Die 

Actual packages 

http://www.novasensor.com 

Pressure transducer: Silicon diaphragm.  Resistive sensor 

4 embedded 
strain gages 



     Mechanical Engineering Department 

Hardware.  Strain gages (typical: 0.001” thick) 

x

RdR
F




/
factor  Gage

A

L
R  Resistance

resistivity 

R

R

F
x




1
To be measured 
(use a bridge 
circuit) 



     Mechanical Engineering Department 

Hardware.  Strain gage: temperature effects 

Note units 

Recall Lab #1: resistance as a function of 
temperature.  Open for discussions 

Note signs 
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Hardware.  Strain gage selection 
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Hardware.  Strain gage selection 
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Strain gage bridge: basic Wheatstone bridges 
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This is one possible VI: strain -> internal pressure 

Parameters 
for 
recovering 
of internal 
pressure 

Strain 
measure
ments 

0.005 

1.350 
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Write array to file, „2D data‟ and „Enable indexing‟ 
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Create a „while loop‟ with a stop button 
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Add a „time delay‟; and create control 
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Create a Voltage input channel using DAQ Assistant, +10 V 
max, -10 V min, 1 sample on demand  



     Mechanical Engineering Department 

The VI looks like this now 
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Add a numeric operator and create indicator for the result 
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Add a display chart on the front panel and wire it up 
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Create a formula node 
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Add inputs by right-clicking on the left border of the 
formula node 
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Name the inputs 
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Add outputs by right-clicking on the right border of the 
formula node and name them as shown 
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Create controls for input parameters; wire-up and write 
the governing equations, for dynamic data choose Single 

Scalar 

(DDT of scalars) 
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Write array to file, „2D data‟ and „Enable indexing‟ 
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Hardware.  Signal conditioner/amplifier: 2310 
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Set „excitation‟ to „10‟ volts; 
Calculate the appropriate gain factor; Adjust 

 the gain settings (1-11) x Amplifier 
More during class discussions (use gain of 191) 
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Hardware.  Specifications: strain gages 
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For this lab: simulate strain gage, e.g., by use 
of 120  ± 5% resistor (better tolerances should be used) 

Brown-Red-Brown 

Red White Black 
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Term.    Strain Gage 

 

Red Red 

White White 

Blue Black 

Wire strain gage (or simulated gage) wires to the terminal 
strip of the amplifier 

Red 

White 

Black 

Strain gage 

Signal 
conditioner 

(2310) 
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The DAQ is connected with the output of the 2310 

BNC cable from 
2310‟s output 

(see 10 terminal) 
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Test your VI and Hardware 

(Run your VI) 

 

Use “Shunt” resistors of the 2310 Module 
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Equalize signals.  Use “trim” knob of 2310 to have same 
+/- output LED signals  
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Trigger shunt resistor „A‟, about 1000 MicroStrains 
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Trigger shunt resistor „B‟ 
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Your VI is ready to GO 


