Mechatronic Actuators



Stepper motors



Physical basis

T




Stepper motor with variable
reluctance (VR)




Multi-section stepper motor with variable

reluctance(VR)
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Step definition

p the number of teeth on the rotor
n the number of pairs of windings, or the
number of sections



Stepper motor with permanent
magnet (PM)




Stepper motor with permanent
magnet (PM)
a.) Using only one phase
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Stepper motor with permanent
magnet (PM)
b.) Use of two phases
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Half steps
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Bipolar stepper motor
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Unipolar stepper motor
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Hybrid stepper motor 1

______

y:



Hybrid stepper motor 2




Hybrid stepper motor



//upload.wikimedia.org/wikipedia/commons/6/67/StepperMotor.gif

Actual composition
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How the Stepper motors are made and how they operate - Part 1.mp4
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How the Stepper motors are made and how they operate - Part 2. mp4



Hybrid stepper motor




Electrical connections




Control principle
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Static characteristic
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Dynamic characteristic




Dependence of the initial (start) frequency
on the moment of inertia of the load
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Microstepping
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Microstepping 2
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Result




Connecting a unipolar stepper motor
to a PIC microcontroller

fritzing



Connecting of a bipolar stepper motor
to a PIC microcontroller
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A simple program - PIC

File Edit View Project Debugger
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Run Tools Help

(D2 -BR% [ XRE [6F BB -BEE [ #Am| B RE|%oosrso|sk
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Code Explorer

| GHelp | Keyboard|
a)

(#- Functions
global
- includes

Device:

P1BF8774 >
Clock:
008.000000 MHz

Build Type

@ Release

) ICD debug

[X] Koracni.c
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int step[] = {1, 2,
int i;

void main() {

PORTB = 0;
TRISB = 0;

i=o0;
while (1) {
PORTB = step[i]:
delay ms(50);
i++;
if (i = 4)
i=o0;

Project Setup | Project Summary

// nastavi PORTB na 0

// imenuj portb prikljucke za izhode

// hitrost vrtenja odvisna od pavze

—- = = = =
[ BTSSR S S
e SsWs SSL e | |

& @ Messages QConvertor
Line/Column Message No. Message Text Unit
0.0 100 Success (Release Build)
00 m Used ROM: 77 (1%) Used R&M: 26 (7%)
00 102 Free ROM: 8114 (99%) Free RAM: 342 (93%)
16:16 Insert

C:\Program Files (x86)\Mikroelektronika\mikroC\Examples\Lastni\Koracni.c




PicFLASH program

[~ Configuration Bits

Oscillator ;[HS
Watchdog Timer |Disabled [ £ D000K - 1FFFh (Al
Power Up Timer | Disabled [ very |[ sk |

FLASH Program Memory
Brown Out Detect ' Enabled Write Enable

Low Voltage Program } Disabled & 'wiite pratection Off

ERs

Data EE Protect { Disabled ¢~ 0000k - DOFFh Protected Load HEX

¢ 0000h - 07FFh Protected
¢ 0000k - OFFFh Protected

In-Circuit Debugger | Disabled Reload HEX

Buffer - Erase

Buffer - Randomize

[ )
[ )
[ Save HEX ]
[ )
[ )

[ CODE ][ EEPROM ]

1D Locations
3FFF | (3FFF | [3FFF | [3FFF |

Program Memory Size: 8 K Device Status: Idle Type
EEPROM Size: 256 Bytes Address: Oh Revision [

[ o |

Progress:

0%

File: C:\PROGRAM FILES (X86)\MIKROELEKTRONIKAMIKROC\EXAMPLES\EASYPIC4\P 16F877A\LED_BLINKING\LED_BLINKING2.HEX
| Device: PIC16F877A EOperatjon: None [ i




Arduino Motor Shield expansion board
connection for stepper motor control




Arduino program

#include <Stepper.h>

// Define number of steps per revolution:
const int stepsPerRevolution = 200;

// Give the motor control pins names:
#define pwmA 3

#define pwmB 11

#define brakeA 9

#define brakeB 8

#define dirA 12

#define dirB 13

Stepper myStepper = Stepper(stepsPerRevolution, dirA, dirB);

void setup() {
pinMode(pwmA, OUTPUT);
pinMode(pwmB, OUTPUT);
pinMode(brakeA, OUTPUT);
pinMode(brakeB, OUTPUT);
digitalWrite(pwmA, HIGH);
digitalWrite(pwmB, HIGH);
digitalWrite(brakeA, LOW);
digitalWrite(brakeB, LOW);
myStepper.setSpeed(60);

}

void loop() {
// Step one revolution in one direction:
myStepper.step(200);
delay(2000);
//Step on revolution in the other direction:
myStepper.step(-200);
delay(2000);

}



Brushless direct current electric motor
(BLDC)

How the Brushless motors are made (BLDC).mp4



Brezkrtacni enosmerni elektromotor
(Brushless DC — BLDC)

Hallov senzor
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Vmesnik

Polozaj rotorja
Mikrokrmilnik




Characteristic

\ Prekinjeno delovanje

\ Stalno delovanje
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