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ABSTRACT

The aim of this research is to develop 3-axis computer numerical control machine
(CNQ) in the class to 4-axis CNC. Workspiece holder is on the added axis. Moreover, the
motor drive and processing software for connection between command receiver and

motor controller are developed for new hardware.

Keywords : computer numerical control machine, servo motor, driving shaft
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#define encoderOPinA 2
#define encoderOPinB 4

#define encoder1PinA 3
#define encoderlPinB 5

#define SpeedPin 6
#define DirectionPinCW 7
#define DirectionPinCCW 8

volatile long encoderOPos = 0;
volatile long encoder1Pos = 0;

long target = O;

float KP = 2.5 ;
float Kl = .25;
float KD = 1.5;

int lastError = 0;
int sumeError = 0;

int iMax = 100;
int iMin = 0,

long previousTarget = 0;
long previousMillis = 0;
long interval = 5;

void setup() {

pinMode(encoderOPinA, INPUT);
pinMode(encoderOPinB, INPUT);

pinMode(encoder1PinA, INPUT);
pinMode(encoder1PinB, INPUT);

pinMode(DirectionPinCW, OUTPUT);
pinMode(DirectionPinCCW, OUTPUT);
pinMode(SpeedPin, CUTPUT);

attachinterrupt(0, doEncoderMotor0, CHANGE);
attachinterrupt(1, doEncoderMotor1, CHANGE);

Serial.begin (19200);
Serial.println(“start");
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void loop(}

if (millis() - previousTarget > 1000)
{
Serial.print ( encoderOPos );
Serial.print (", " );
Serial.println ( encoder1Pos );

previousTarget = millis();

}

target = encoder1Pos;
docalc();
}

void docalc() {

if (millis() - previousMillis > interval)

{

previousMillis = millis();
long error = encoder0Pos - target ;
long ms = KP * error + KD * (error - lastError) +KI * (sumError);

lastError = error;
sumeError += error;

iftsumError > iMax) {
sumeError = iMax;

} else if{(sumError < iMin){
sumeError = iMin;

}

iftms > 0){
digitalWrite ( DirectionPinCW ,HIGH );
digitalWrite ( DirectionPinCCW ,LOW );
}
iflms < O}
digitalWrite ( DirectionPinCW , LOW );
digitalWrite ( DirectionPinCCW HIGH );
ms = -1 * ms;

}
int motorSpeed = map(ms,0,1024,15,255);

analogWrite ( SpeedPin, motorSpeed );
}
}

void doEncoderMotor0(){
if (digitalRead(encoderOPinA) == HIGH) {
if (digitalRead(encoderOPinB) == HIGH) {

encoderOPos = 'encoder0Pos - 1;

}
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else {
encoderQPos = encoder0Pos + 1;
}
}
else

{
if (digitalRead(encoderOPinB) == LOW) {

encoder0Pos = encoder0OPos + 1;
}
else {
encoderOPos = encoderOPos - 1;
}
}
}

void doEncoderMotori()
{
if (digitalRead(encoder1PinB) == HIGH) {

if (digitalRead(encoder1PinA) == LOW) {
encoderlPos = encoder1Pos + 1;
}
else
{
encoderlPos = encoder1Pos - 1;
}
.
else {
if (digitalRead(encoder1PinA) == LOW) {
encoderlPos = encoder1Pos - 1;
}
else {
encoderiPos = encoder1Pos + 1;
}
}
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#define encoderOPinA 2
#define encoderOPinB 4

#define encoder1PinA 3
#define encoder1PinB 5

#define SpeedPin 6
#define DirectionPinCW 7
#define DirectionPinCCW 8

volatile long encoder0Pos = 0;
volatile long encoder1Pos = 0;

long target = 0;

float KP = 3.4 ;
float Kl = .25;
float KD = 1.5;

int lastError = 0;
int sumError = Q;

int iMax = 100;
int iMin = 0;

long previousTarget = 0,
long previousMillis = 0;
long interval = 5;

void setup() {

pinMode(encoderOPinA, INPUT);
pinMode(encoderQPinB, INPUT);

pinMode(encoderl1PinA, INPUT);
pinMode(encoder1PinB, INPUT);

pinMode(DirectionPinCW, OUTPUT);
pinMode(DirectionPinCCW, QUTPUT);
pinMode(SpeedPin, OUTPUT);

attachinterrupt(0, doEncoderMotor0, CHANGE);
attachinterrupt(1, doEncoderMotor1, CHANGE);

Serial.begin (19200,
Serial.println("start");

}

void loop(}{
if (millis() - previousTarget > 1000)
{
Serial.print ( encoderOPos );
Serial.print (1");
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Serial.println ( encoder1Pos );
previousTarget = millis();

}

target = encoderl1Pos;
docalc();

}
void docalc() {

if (millis() - previousMillis > interval)

{

previousMillis = millis();
long error = encoder0Pos - target ;
long ms = KP * error + KD * (error - lastError) +KI * (suméError);

lastError = error;
sumError += error;

if(sumError > iMax) {
sumeError = iMax;

} else if(sumeError < iMin)
suméError = iMin;

}

iflms > 0){
digitalWrite ( DirectionPinCW ,HIGH );
digitalWrite ( DirectionPinCCW ,LOW );
}
ifltms < 0){
digitalWrite ( DirectionPinCW , LOW );
digitalWrite ( DirectionPinCCW ,HIGH );
ms = -1 * ms;

}
int motorSpeed = map(ms,0,1024,30,255);

analogWrite ( SpeedPin, motorSpeed );
}
}

void doEncoderMotor0(}
if (digitalRead(encoderOPinA) == HIGH) {
if (digitalRead(encoderOPinB) == HIGH) {

encoderQPos = encoderOPos - 1;
}
else {
encoderQPos = encoderOPos + 1;
}
}
else

{
if (digitalRead(encoderOPinB).== LOW) {
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encoderQPos = encoderQPos + 1;
}
else {
encoderOPos = encoder0Pos - 1;
}
}
}

void doEncoderMotor1(){
if (digitalRead(encoder1PinB) == HIGH) {

if (digitalRead(encoder1PinA) == LOW) {
encoderiPos = encoder1Pos + 1;

}

else

( -
encoder1Pos = encoder1Pos - 1;

}

}

else {

if (digitalRead(encoder1PinA) == LOW) {
encoderlPos = encoderiPos - 1;
}
else {
encoder1Pos = encoderiPos + 1;
}
}
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#define encoderOPinA 2
#define encoderOPinB 4

#define encoder1PinA 3
#define encoder1PinB 5

#define SpeedPin 6
#define DirectionPinCW 7
#define DirectionPinCCW 8

volatile long encoder0Pos = 0;
volatile long encoder1Pos = 0,

long target = O;

float KP = 11.9;
float Kl = .25;
float KD = 1.5;

int lastError = 0;
int sumError = 0;

int iMax = 100;
int iMin = 0;

long previousTarget = 0;
long previousMillis = 0;
long interval = 5;

void setup() {

pinMode(encoder0PinA, INPUT);
pinMode(encoderOPinB, INPUT);

pinMode(encoder1PinA, INPUT);
pinMode({encoder1PinB, INPUT);

pinMode(DirectionPinCW, OUTPUT);
pinMode(DirectionPinCCW, OUTPUT);
pinMode(SpeedPin, OUTPUT);

attachinterrupt(0, doEncoderMotor0, CHANGE):
attachinterrupt(1, doEncoderMotor1, CHANGE);

Serial.begin (19200}
Serial.printtn("start");

}

void loop(){
if:(millis() - previousTarget >1000)
( .

Seriat.print ( encoder0Pos);
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Serial.print (", ")
Serial.println ( encoder1Pos );

previousTarget = millis();

}

target = encoderlPos;
docalc();
}

void docalc() {

if (millis() - previousMillis > interval)

{
previousMillis = millis();

long error = encoder0QPos - target ;
long ms = KP * error + KD * (error - lastError) +Ki * (sumeError);

lastError = error;
sumeError += error;

iftsumError > iMax) {
sumeError = iMax;

} else if(sumError < iMin){
sumeError = iMin;

}

iftlms > 0){
digitalWrite ( DirectionPinCW |HIGH )
digitalWrite ( DirectionPinCCW ,LOW );
}
iftms < 0){
digitalWrite ( DirectionPinCW , LOW );
digitalWrite (- DirectionPinCCW |HIGH );
ms = -1 * ms;

}
int motorSpeed = map(ms,0,1024,80,255);

analogWrite ( SpeedPin, motorSpeed );
}
}

void doEncoderMotor0(){
if (digitalRead(encoderOPinA) == HIGH) {
if (digitalRead(encoderOPinB) == HIGH) {

encoderOPos = encoderQPos - 1;
}
else {
encoderQPos = encoderQPos + 1;
}
}

else
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{
if (digitalRead(encoderOPinB) == LOW) {

encoderOPos = encoderOPos + 1;
}
else {
encoderOPos = encoderOPos - 1;
}
}
}

void doEncoderMotor1(){
if (digitalRead(encoder1PinB) == HIGH) {

if (digitalRead(encoder1PinA) == LOW) {
encoder1Pos = encoderiPos + 1;

}

else

{
encoder1Pos = encoderiPos - 1;

}

}

else {

if (digitalRead(encoder1PinA) == LOW) {
encoder1Pos = encoder1Pos - 1;

}

else {
encoder1Pos = encoder1Pos + 1;

}

}
}
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#define encoderOPinA 2
#define encoderOPinB 4

#define encoder1PinA 3
#define encoder1PinB 5

#define SpeedPin 6
#define DirectionPinCW 7
#define DirectionPinCCW 8

volatile long encoderOPos = 0;
volatile long encoder1Pos = 0,

long target = 0,

float KP = 3.5 ;
float Kl = .25;
float KD = 1.5;

int lastError = 0;
int sumError = 0;

int iMax = 100;
int iMin = 0;

long previousTarget = 0;
long previousMillis = ;
long interval = 5;

void setup() {

pinMode(encoderOPinA, INPUT);
pinMode(encoderOPinB, INPUT);

pinMode(encoder1PinA, INPUT);
pinMode(encoder1PinB, INPUT);

pinMode(DirectionPinCW, QUTPUT);
pinMode(DirectionPinCCW, OUTPUT);
pinMode(SpeedPin, QUTPUT);

attachinterrupt(0, doEncoderMotorO, CHANGE),
attachinterrupt(1, doEncoderMotor1, CHANGE);

Serial.begin (19200,
Serial.printin{"start");
}

void loop(){

if (millis() - previousTarget > 1000)
{
Serial.print ( encoder0Pos );
Serial.print (*, "%
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Serial.println ( encoder1Pos );
previousTarget = millis();

}

target = encoder1Pos;
docalc();
}

void docalc() {

if (millis() - previousMillis > interval)

{

previousMillis = millis();
long error = encoder0Pos - target ;
long ms = KP * error + KD * (error - lastError) +KI * (sumError);

lastError = error;
sumeError += error;

iftsumError > iMax) {
sumeError = iMax;

} else if(sumError < iMin){
sumeError = iMin;

}

iflms > 0){
digitalWrite ( DirectionPinCW ,HIGH );
digitalwrite ( DirectionPinCCW ,LOW );
}
iflms < 0){
digitalWrite ( DirectionPinCW , LOW );
digitalwrite ( DirectionPinCCW ,HIGH );
ms = -1 * ms;

}
int motorSpeed = map(ms,0,1024,50,255);

analogWrite ( SpeedPin, motorSpeed );
}
}

void doEncoderMotor0(){
if (digitalRead(encoderOPinA) == HIGH) {
if (digitalRead(encoderOPinB) == HIGH) {

encoderOPos = encoderOPos - 1;
}
else {
encoderOPos = encoderOPos + 1;
}
}
else

{



if (digitalRead(encoderOPinB) == LOW) {
encoderOPos = encoderOPos + 1;
}
else {
encoderQPos = encoder0Pos - 1;
}
}
}

void doEncoderMotor1(}{
if (digitalRead(encoder1PinB) == HIGH) {

if (digitaiRead(encoder1PinA) == LOW) {
encoderlPos = encoder1Pos + 1;

}

else

{
encoder1Pos = encoderlPos - 1;

}

}

else {

if (digitalRead(encoder1PinA) == LOW) {
encoderlPos = encoder1Pos - 1;
}
else {
encoderlPos = encoder1Pos + 1;
}
}
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