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Figure 6:Drive program for Uniaxial Compression test. 

Cl USI $ 
llo � -

The yellow panel is a "begin" command which initiates a program. The green panels 

are commands for motor controls. The exact number of rotations and motor speed can 

be adjusted from these panels. A set amount of rotation was pre-determined from the 

commands to accurately specify the amount of displacement needed for the experiment. 

The displacement of the compression plates is linearly proportional with the number of 

rotation of the motor. Hence the amount of displacement needed can easily be 

calculated. The graphical programming for EV3 Mindstonns Intelligent Brick is readily 

available to be accessed from Lab VIEW. 

3.2.2 Interfacing Arduino and Lab VIEW 

For the data acquisition part, load cell and infrared sensors are connected with 

Arduino which receives and transmit the signals from the sensor into a personal 

computer. The LabVIEW software from the personal computer will then execute the 

14 

I 

I 

@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



@
 C

OPYRIG
HT U

PM

 
UPM 



4.6 USER INTERFACE 

Figure 18 shows the user interface for the Lego Tabletop Universal Testing 

Machine. There are several easy to understand buttons, real-time graph, and also tables 

which will record raw data to be kept by the user. Users only need to choose the mode 

of test that needs to be performed on the sample. On the left panel, the interface simply 

asks the user to fill in the required information regarding the sample that will be tested 

and confirmed. Once confirmed, the user needs to move on to the right panel to initiate 

the drive system and wait for the test to finish. 
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Figure 18: User inte,face for Lego Tabletop Universal Testing Machine 

Once finished the raw data from the table can directly be exported into Microsoft Excel 

and a stress-strain graph can be plotted. The data will be automatically deleted once the 

program is reset. User can choose to save it as an excel file for keepsake. This interface 

is very simple and easy to understand thus enabling new users to operate the machine 

with a simple guide provided. This program, however, operates by two different 

separate programs. While, combining both programs may reduce code efficiency and 
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I I Custom commands should have number 0-15 
II here, custom command nr 9 was chosen => = hex '9' 

} 
II %%%%%% Custom command definition %%%%%%%%% 
int readout_ HX 11 ( unsigned char numlnputBytes, unsigned char* input, unsigned char* 
numResponseBytes, unsigned char* response) { 
II 

I/ Functionality: 
// Converts a float into an int, then into 2 bytes and sends this to Labview, 
// You can apply a scaling factor before, to choose the required resolution. 
II 

II Inputs (from Labview): 
II* Res_inverse (default 100); // inverse of resolution. Default: 100. Range: 1-254 
II e.g. 8 means a resolution of 0.125, res_inverse = 100 a resolution up to to 0.01.
II Outputs: 
// 2 bytes containing data of a float 
// 1 byte containing the (inverse of) the requested resolution. 
// Parameters: 
II * float input_ value. This is an example code with FIXED value that will be send to 
Labview. 
II You can easily extend this code by calling another (sub )function. 

// Range: 16 bits => number between -32767/res_inverse to +32767/res_inverse. 
//float input_ value = -55.625; // °C Fictive example. Multiply by 8 to get an int with a 
resolution of 0.125 
//unsigned int res_inverse = input[0]; II inverse of resolution. Default: 8. Range: 1-254 
//signed int int_to_send = input_ value* res_inverse ; // with input_ value = -55.625 and 
res_inverse = 8, this is -445, or in bits: '1111 1110' '0100 0011' => High byte: '254', low 
byte '67' 
signed int rawsignal = int (float(hx7 l 1.read()/ l 00.0)); 

unsigned int value =rawsignal; II Make the value an unsigned integer, to shift O in from 
the left, instead of ones. 

// send two bytes and res _inverse: 
*numResponseBytes = 2;
//response[0] = (value & 0x0000) >> 16; //mask all but MSB, shift 16 bits to the right; II

to test: try B10101010 ; // default: MSB 

response[0] = (value & 0xFF00) >> 8; //mask top bits and bottom bits, shift 8

response[ 1] = ( value & 0x00FF) ; / /mask top bits, no need to shift.

// response[2] = byte (res_inverse & 0x00FF);

return O; 

} ; 
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