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Summary

The design in the study utilizes Principles of Strain Gauges to produce a force value that can
measure the strength of the two ends of the rope during tug-of-war. The principle adopted in this
design is that when the strain gauge is stressed, its resistance value will produce different strain
changes due to different forces. Further, the accuracy of the design was corrected as well. The strain
generated by the tension of the tug-of-war rope causes the resistance change to be converted into a
force value. The fixtures designed and manufactured by the researchers were placed on the
tug-of-war ropes and fixed on both sides of the rope, and the stress strain and stress conditions were
analyzed to measure the force values.

This design only uses simple strain gauges, electronic displays and electronic components.
With low cost and simple construction, the purpose of this study is achieved. This study realizes the
balance force display of the two teams in a of tug-of-war competition, making the game more fun

and numerical.
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double data;
int pin=A0;

void setup() {
// put your setup code here, to run once:
Serial.begin(9600);
pinMode(pin,INPUT);

void loop() {
// put your main code here, to run repeatedly:
data=analogRead(pin);
Serial.printin(data);
delay(500);
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#include <SoftwareSerial.h>

#include <Wire.h> // Arduino IDE Built-in

// LCD 12C Library > Download from here :

// https://bitbucket.org/fmalpartida/new-liquidcrystal/downloads

#include <LiquidCrystal_I2C.h>

// Set the pins on the 12C chip used for LCD connections:
// addr, en,rw,rs,d4,d5,d6,d7,bl,blpol

LiquidCrystal_12C lcd(0x27,2, 1,0, 4, 5, 6, 7, 3, POSITIVE); // Set the LCD I12C address

SoftwareSerial bt(2,3);//Tx,Rx
int ATTTt;
void setup() {
// put your setup code here, to run once:
bt.begin(9600);
Serial.begin(9600);
lcd.begin(16, 2); // Initialize the LCD > One line of 16 characters » 3£ 2 7 » Preset
backlight  for(inti=0; i< 3;i++) {
Icd.backlight(); // Turn on backlight
delay(250);
lcd.noBacklight(); // Turn off the backlight

delay(250);

12



lcd.backlight();

// Output initialization text

Icd.setCursor(0, 0); // Set the cursor position at the beginning of the first line
lcd.print("Tug of War");

delay(1000);

Icd.setCursor(0, 1); // Set cursor position at the beginning of the second line
lcd.print("YT.org");

delay(3000);

// Inform users that they can start manually entering messages
lcd.clear();
lcd.setCursor(0, 0);
lcd.print("Use Serial Mon");
Icd.setCursor(0, 1);
lcd.print("Type to display");
}
void loop() {
// put your main code here, to run repeatedly:
A=analogRead(0);
bt.print(A);
if(A>=100){
TT=A/100;

A=A-(100*TT);
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T=A/10;

t=A % 10;

// When the user manually enters the message
if( A>=0) {
// Wait a short time and confirm that the data has been received
delay(100);
Serial.printin(A);
// Clear old message
Icd.clear();
// Read new message
// if (analogRead(0) > 0) {
// Display the message on the LCD
Icd.setCursor(0, 0);
lcd.write("Value: ");
if(A>10){
lcd.write(TT+48);
lcd.write(T+48);

lcd.write(t+48);

14
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