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Motivation & Objectives

* In most cases, experiment operators need to keep
a close eye on the ongoing experiment, which
makes people feeling bored.

* Build a semi/full-automatic experimental system
will help improving experimentation environment
and experiences.

« Automatic systems feature pre-set shutdown
criteria which, in some cases, are safer than
manually operated systems.



@ PennState
Apparatus Components

 Hardware
* Load frame.
« Servo motor with a wooden arm.
 Arduino boards (servo controller and data
acquisition system).
« Wooden bar for deformation measurements.
* Full-bridge strain gage circuit.

» Software

 Data acquisition/servo motor control program
(one_channel_serial_reader.vi)
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Hardware: Load Frame

Wooden bar
== | Full-bridge strain
gages configuration
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Servo motor and
wooden arm
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Hardware: Servo
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Servo motor is
mounted in an

aluminum bracket

Wooden arm is
mounted here

3-D Printed bar holder
Is mounted here
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Hardware: Wooden Bar
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Hardware: Arduino Boards

LEARN. SHARE. HACK.

AB1: Servo Motor Controller ABZ:;SigAynaI Amplifier and data logger
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Software: Serial Control Panel Data Logger
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Software: Serial Control Panel Data Logger

Load Measurement

Save File Name

Execute loop eve

100 ms|

Write data into file

Data Recording Module

Data aquisition rail

Open serial session 1
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Display data on screen

Current Reading
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Examine data against
upper limit and lower
limit, if overstressed,

the prog;

Close serial sessi ﬂl
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Open serial session 2.

Serial Comand Module

Command Sent

Close serial session
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Servo control rail
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Target Timebobi |4

Elapsed Time out
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Write command to
serial terminal for

[the servo motor

Timer module
will determine
the time interval
of next move

| Execuet Interval

Protection module

will stop the program

if one of the following

is true:

1. overstressed

2. scheduled time is reached
3. stop button is pressed

|4. any internal error occured
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if error, show error code
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Experimental Performance: Manual Mode
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Experimental Performance: Automatic Mode
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Experimental Performance: Automatic Shutdown

The program can automatically shutdown by
itself according the following criteria:
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ne deformation is too large.
ne scheduled time is exhausted.
ne stop button is pressed.

nere is a internal program error.
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Limitations and Expandability

* Limitations:
e Alot...

e Can only measure deformation of bars with one degree
of freedom, etc....

e Expandability:
* Some...

e Data acquisition and control program can be expanded
to accommodate more complicated applications.
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