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Thall sren 1
[Redwction gear)
Features of each system
Open luop Sethii-g o [op Fanll-chissed Bap

Contril system Simple Lanle complicited Complicatad
Pretection method | None Not required as istalled | Reqguired

m mutor
Agrnst Joul Week Srong Shong
Muctuation
P'reeision Mechameal ditlerence Mechameal dillerenve I3y previsien ol

detector

Dilterenee Initicult o correct Correction avalable  onechion nol
thacklish prieh gmired
diflerence)
Mutur Stepping motor AU s AW

DU serve DC servu
Feed rate Low hgh [hgh
Canst Cheap Little expensive Eapensive
Complicity of Simphe Littke complicated Comphcated

AYSlem
conliguration
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Youcan set any centering zero
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valtie,

In-position
ey (Nax. value is limited by the
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¢ ramge position controller)

lirror counter stored pulse amount
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Features of servo motor

Minimized rotor @D m"" e
inf.'n-m. ' Ellminate
Firon pan
Acocleration
(Shortens reaction Makes possible Uses rare canh magnet, or
Interval to increased supply ferrite magnet,
command speed.) current, Design armature and magnet
(Improve shapes,
demagnetization
* | preventive
characteristics of
permanent magnet.)
N L
Response Minimize armatuce | Decreased number of
(Shorts delay time inductance, coiling.
of acceleration) O Shorten magnet circuit
t clearance.
i > Improved withstand | Improved insulation.
Enlarge control vollage. Uses rare earth or ferrite
range. Improved magnet mugnet.
o) saturation.
N
Stabillze rotation Stot 1=u
( speed. 1 Improve r&ragnct
écrease lorque A-A-u-,‘—. circuit and magnet  Rowor
ripplc und rofation Target pOlC. E‘Q sau?;jl m
ripple)
e
Designed to endure sudden Long life, wear-fice
acceleration and high frequency beatings, motor brushes.
operation.

a5 sisn 5 gm0 KUK o5 e A
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Classification of servo motor

DC servo motor

AC servo molor

Synchronons servo {hultleu X' tenvo) moles ]

Induction type serva motor |

Slepping motor

Features of each servo motor

Stepping motor

DU servo motor

Synchronous
“ervo molor

Induction 1ype
Serve muolue

Capacity (watt)

L.ess than 100 W

Less than SO0 W

10010 2 kW

2 kWorup

Advintapes

Compact and Tigh
wutput, 1
Cheap.,

stmaller outside
dunensions und
lurge torgue.
Good operation
ellicieney,
Cronnl ’
controllibility,
Chenp.

High speed amd
high torgue.
Giood operation
eliciency.

No umtenanee
lt'|||l!l'|.‘t|,

Lhgh speed and
high torgue.
No need
maintenance
Durable.

Large peak
torgue.

Disadvantages

Outeol=step and
magnel nofse af
low 2~|1|.‘L‘t.[
opemtion

Lot at
reelifieatton,
Low reliability,
Reguires
nuunteringee.

Lapensive,

Bad wperntim
efMcieney with
medium capaeily
muodels.
Complicated
control vireut,
Expensive

osise g Olaiale A
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A
L Motor speed: N varies in
N e V| proportion o impressed voltige.
\
F=tinprnessed voltage: V
A

Mator torgue: T varies in
proportion to supplied current : 1

e Noo T output
« Voo inpul

Muotor autput pewer 15 neatly
propotionite to product
multiplied speed by torgue, and
product multiplied impressed
voltage by eurrent,

Aceeleration and deceleration
Lme tis m proporton o inertia
moment: Jolthe whole
mechanism and arriving speed: N,
and in inverse proportion to
torgie: 1.

deg

Thes |2 rms

Y

Operation limit ol the moetor is
determined by temperature rise,
Rising temperatune is
proporion to square of elTechive
valte ol eurrent

Motor rotation direction is
determined by polarity of
mpressed voltage

DCs AC s O 4l VY )
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Acsenvo

DC servo

Lile =<Bearmg hle- ~Brush hite-
20, 000 i or up. Normally, 3,000 1o 5,000 h
Varies considerably due to load
and environmental conditions.
Maintenance <Nt requined- < Requined -

No mechanienl conlact,
(No brushes, commuiators)

Reguired periodical eheck and
replacement of brushes,

Sound noise <Quict > ~Nuisy -~
Due to hrush contacting noise.
Electrical noise «<None:- <lixist>

No noise s no hrushes,

Noise ovceurs due Lo actuation ol
brushes.

Filticiency

<lxeellent?
Giood couling efficiency as heal
racliates from stator,

2o

Rectilication toss oceurs,

Bad cooling etTicieney due 1o
rotor heat

Characteristics

Large power rate,
(small rotor inertia and large
torgue until high speed range.)

JAgainst < Ciood.- <Medmm:-
Overload Large thermal time constant. Small thermal tlime constant.
High speed and large tonque. Limited current due to brush
IMashover
Response <Very quiek-- <Quick.+

Small power rate.
(Large rotor inertia, Decrease
torgue at high speed range.)

Clennness

“ioml=
Clean as no brush powder oceurs

<l -
Brush powder oceurs,

el s dSalaadiay

a:./
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AC servo motor

Instamianeons
mi. lorgue

» N

Short me operition zone

Forgue

Rated
L e

OIS opertion zone

Wated nimiber of rotation Instantaneas oy
number of rotanon

S

Number ol natarion

[ 221 sl (G gal Hp Y TL)

L s o gad il s (Sl LT L 00 i (g 4daa 1) L)Y Y
(o Pl Aisd Ao A 2 50 (e ol LA ) 55 9 g (550 4S (ol 220S riaial
DT 5 om0 o Ll sl o el s (5300 i () 4 350
4y da g e IS sl Slee (o) sl plidan Ly R maal Jla ol (40 ga
G bia Slee L (2 A Cp) ol Lgn g A (glad @d ) 5 ol a8 Juas
2R e IS g Sl ST ol Ja 5 (LT e
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1 1nas pulae
or phase
eyttivident
10 position
and angle

Electmmugietic
mduction type

Cuamaet type

Detection L 1oty Dletedtor specd | Position
it i IV AT
O Tnduction 1y pe speed
detectur
O DC tacho genenstor,
y o Permanent mienet
Ty
s el = Onher exeited tvpe
penerated (@] A lacho-generated
power (o] Nrushless DC tcho-
penerabor
e Permanenl magnel
type
s Ihag cupavpe
I'hoto ty pe O Lanear encader
(@] Rotary encoder
Magnetic type O Magnel seale

Rty magnet seale
Lnem induetsyf
Rotuy inductsyn
Sunchro

Ruesulver

e Ihushtype

e Hushless tvpe
Contaet iype linea
encoder

Clonhidt 1y rotary

erconder

A gad Yl HIKE] YOV YL
s 8 s ()
R i i clla (38

s S B G el ad ) J peal
Rdns S clls gyl 58
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(b) Example of signals

(a) Inaide conutruciton
Detection syatern
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238 (535 il (g5 4 (IS Ay 5355 e il (138
Gl S e s 4 g sl dndia 50 (55 40 @l IS 4 45 Kl
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Tein

Pl 1y v enadi

Mhignetie i pe cowoder

sy g

leatiines

® Simple [ ing i

& Durable agamst clecical
forsat s it iy digtal signal

® Limy ho el hagh
Tl

o Weak ayninyt vibuation
and shik

& Not surtahle Lot Togh
Iemperature operatio

o Sainple provessing e

& Dunahile aginst ebeetneal
Mustse i i digital signal

* Relutoely strong aginst
A thiation and <ok

© Nt suitable for Ty ly
WU speration

& Mogped

® g aganist vibrotin
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