CONTROL ACTUATORS and SENSOR IN ROBOT
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Electric Motor

Cac Nguyén Tac Chon Lwa Pong Co Thich Hop:

# Power required: ning luong tiéu ton.

# Available voltage: dién ap thich hop

# Output speed required: toc do yéu cau.

# Operating temperature : nhiét do lam viéc.



Electric-motor

Stepper Motor : dong cd budc.

DC Motor:dong ca dién 1 chiéu.
DC servo Motor:dong cad servo.

RC servo motor: dong co RC servo
Brusless Motor: ddng co khdng chdi than.
AC motor: dong cd xoay chiéu.

AC sevo motor: dong cd xoay chiéuservo.



Stepper Motor

® Pong cd budc: la dong co dién déng bd cd thé cung
cap chuyén dong quay thong qua mot sO IGn
buGc(xung) .

# Vi tri chinh xac clla déng cG cd thé dugc diéu khién
chinh xac ma khong can tin hiéu phan hoi.




Stepper Motor

Classification :
# CAu truc :

# Permanent Stepper.
® Hybrid Synchronous Stepper.

# Variable Reluctance Stepper.
# Céch dau day :
# Don cuc.
4 Song cuc
# Pha : s6 cudn day cla stator.
# 2-phase: 6 day, 4 day tin hiéu ra: uniolar, bipolar.
4 3-phase.
4 5-phase.



Stepper Motor

* Van toc :
Téc do ddp (ng clia dong co bude phu thude vao thé cla xung dién kich
;muén dong co dip Gng nhanh ta phdi cip xung dién thé cao hon.Tuy nhién dé
bio vé dong cd chiing ta nén cip thé ding nhu nha sdn xut quy dinh.

Momen :
T, = o/t)r 6 K
[= qudn tinh cta tai g-cm2

() = téc dj budce bude/S
t = thoi gian dugc tinh bing gidy
0 = géc bude duge tinh bing do
K=97.73
Téc do budc : () =1/(delay)

Véi delay 1a thdi gian tri hodn giita hai xung tinh biing gidy



Stepper Motor
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Stepper Motor
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Conceptual Maodel of Bipolar Stepper Maotor
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Unipolar Winding

Stepper Motor

Bipolar Winding



Stepper Motor

Rotor Cup 1
Permanent Magnet

Rotor Cup 2

5 Leads (PMM, TS3664N17E4 Series)




Két nodi :

# DPon cuc:
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Stepper Motor

Két noi :
#® Luwdng cuc:
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Stepper Motor
Phwong phap dieu khién :

# Diéu khién du buwdc.(Full Step).

# Diéu khién nra budc (semi-step.)



Piéu Khién Pu Budc- Full Step

Trong mot thdi diém chi cd mot phase dugc kich

dua trén nguyén tac tur truéng quay.

Phase B

PhaseB PhaseB| || S|N-S[N || |PhaseB

Kich mot pha

b

UI;]F;)Iar A I - 3
I | ON | OFF | OFF | OFF
2 | OfFfF | OFF | ON | OFF
3 [ ofF | ON | OFF | OFF
4 | OFF | OFF | OFF | ON
1 | oN | OFF | OFf | OFF




Piéu Khién Du Bu'dc- Full Step

Kich 2 phase:
Cong suat tang gap doi,
ngau luc tang theo.
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Piéu Khién Pu Budc- Full Step
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Phase B

Haft-Step control.

Phase B Phase B

Phase B

S-HIS i:l Phase B Phase B

Phase B Phase B

N[ |PhaseB




Haft Step Control

Unipolar

Step A F.Y B B

1 oM OFLFF ON OFF

2 OFF OFF O OFF

i OFF (] ] OFF

4 OFF ON OFF OFF

5 OFF ON OFF ON

= OFF OFF OFF ON

i (8] E- OFF CON |
a O CiFF OFF OIFF




Mach Cong Suat
Cong suat nho : (<5W) : dung IC ULN-2003, ULN-2004
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Cong suat I6n : Dung FET IRF840 + opto coupler
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DC Motor

# DOng co dién 1 chiéu : hoat dong trén nguén dién mot chiéu .
# Nguyén 1y : dua trén nguyén 1y tu trudng quay.
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Permanent
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Phan Loai :

@ Tw trwdng vinh clru.

# Noi tiép (cach mac cudn
cam &ng )

# song song

& Kéthop .

4 Khoéng c6 chdi than.

Eyebolt

To Frame To Inner
Figure 8 - Motor Construction

DC Motor
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DC Motor
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DC Motor




DC Motor
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Position N-1} N EH+1EH+3§H+3EH+4§

Error amplifire
and PID filter
Poszition B
command
Position feedback

Motor

Position sensor

Power ]

T8O

Host




LESS

DC BRUSH



—A Hall~

Sensors
a b
com
Stator
winding ¢
Rotor

Section A-A' Stator winding's
interconnections

1. A brushless dc motor employs Hall sensors rather than the familiar brush-
commutator configuration of a conventional dc motor with brushes.



DC BRUSH-L




DC BRUSH-LESS

posiion lnap E,

set I angle
point ocompersator geretator o
Prsr PID |4 ‘|ﬁ B}_ CONLHL- . | PYWh & '
uwtation | | inverter
o L - AN
Welocity looy:
L Y
- Ph
speed g Velocity
set point PID

Atmel's ATAVRMC100 BLDC Motor Control kit includes a power module
with an 8-bit AVR processor (AT90PWM3) suitable for deployment.



RC servo
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i Position
i

o 45" a0°

.|| | m;llI “ H.H

1] Illi*

I l I a 1.0 1.5 20 10.0-25.0
AU Time {ms)

-

Ti: 1.35mns {(Pulse Tinel
T2: 1.0ns (Pulse Tinel
T3: 2.0ns (Pulse Tinel
T4: 30ns {Repetition tinel

I

™ "SuiseWidth1 ms

Neutral Position _.—| —| —|

*PuseWidth 1.5 ms

Minimum Pulse

mﬂ

Maximum Pulse

“PulseWidth 2 ms







DC Motor
Pac tinh lam viéc dong ca dién mot chieu

M
500
M
375
Shunt P
B s : -
3 % O 250
%1 Pointof” Compound O
= Equilibrium : P
125
: S 0 : : S
% Torque 0 300 600 900 1200

Speed (RPM)



DC Motor
Piéu Khién tdc do :
4 Bién trd : thay doi dién tré phan cam.

# Thay doi dién ap phan Ung.
@ Diéu ché do rong xung: Pulse Width Modulation .
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AC Motor

# Pong co xoay chiéu : hoat dong dwa trén ngudn dién xoay
chiéu.

__Housing

e Electromagnetic
Stator Windings

_Bearing

........

Fan & Fan cover

Conduit Box

Castlen Frame
Mountng Holas ) Baaring
Hah Temo.
Insuaten Syslam
Faid Windings



Phan loai :

4 bong Bo.

% Khong dong bo.
# 1-phase.
# 3-phase.

© 2006 Welsch & Partner, Tibingen
sclentific multimedia

AC Motor

500-h
4-pole, S%’-Hz

Motor rotating machine

magnet layer

Genarator rotating =
magnet layer
Mator shaft ,.-'""
extensior, =7 o
'\'i;ll- by : 7 -

| "’ \‘!_':‘.;1-: .

(stationary)

§ ). Rotor Assembly
.-'___ .
- = Generator output

windings (stationary)



AC Motor

3-phase asynchronous
AC motor :

METAL RING
LAMINATED

H
POINT 2 POINT 3

LAMINATED
CORE

WOUND ROTOR




AC Motor

STATOR

One-quanter scale 5,000 hp motor under construction



AC servo
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AC Motor

Connection :

L0.0 -

Q01 » & 1
DAWACS——#C  CH

1 & 17
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#NO NOs
#iC NCe T Ncu“




Piéu khién van toc
@ Bién tan (inverter - Variable
frequency drive — VFD).

Sine Wave Variable Mechanical
Power Frequency Power

Power
- [:\'_7' “| Variable AC Motor

———! Frequency J:Ij'_h"_;l
Controller
1540
L

2.

Power Conversion Power Conversion

Operator
Interface

WS il {0
MITSUBISH) i

s 00

AC Motor

Wiz

Wiz

Fig.2 Waveforms in PWM inverter
(a) Unmodulated carrier
(b) Modulated carrier
(c) Current in inductive load




Linear motor — Piezoelectric actuator

¢ POng co tuyén tinh : nguyén ly tUr trudng , tao chuyén dong
thang.

# Ung dung : tau dién siéu toc...

# Cd cdu tinh thé thach anh : chuyén tin hiéu dién thanh dich
chuyén dang cd dua trén su’ bién dang vat liéu thach anh.




Linear motor — Piezoelectric actuator

Lamunated Forcer

Assembly and

Coil wound mounting plate
ﬁuﬁiﬁ Hall effect and
T L thermal sensors

N (((NAR AR N TTH ] atm;:};edi:ofo;*cer
[] j Jh j ] _L ] L T mounted in or
(I [ (i (i [

Rare Earth Iron Plate

Mhlagnets
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Back Iron Aluminum Cap /
. il Ass ; Mounting plat
Forcer Mounting Plate Coil Assembly « QUL qe
= Houses backiron and
Thermal Sensors Built coll”

- in to coil assembly
Winding, Non-ferrous

Construction Rare Earth Magnets

Both Sides
Hall Effect and Thermal
Sensors built-in or mounted to Horseshoe shape
coil backiron

. . ‘ Rare Earth Magnets Tron Plate
Figure 2: AirCore Linear Motor o ”
s Single Row



Linear motor — Piezoelectric actuator

Piezoelectric motor:

piezoceramic
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Linear motor — Piezoelectric actuator




Linear motor — Piezoelectric actuator

" Orbital motion
— - of tooth

direction of traveling wave E—
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TRAVELING WAVE
ULTRASONIC
MOTOR

ASSEMBLED UNIT

ROTOR

FRICTION
LINER
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PIEZO
CERAMIC
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CONNECTOR
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The end of motor actuator.



