Fig 1

Tlse beush Is ar Important part thet serees a5 8 comomulating
mechaniem, The brushs service life (in accordance with
wezr) will be the service life of the direct-corrent matoe,

r
Tn general, copper is the material wesl, bt b cownleracl

how it sodlens at high temperatures, a small amownt of
silver 15 mixed witls il

= Armature coll
In geseral electric wire kown ns magnet wire iz used,
Wire diameter is selected in accordancs with the
mators specifications, and the wire is connected to the
commutator bar by means aof welding, saldening or
ather such methods,

= Arrmatirg
Far the armature, magnetic steel sheet is used to
inrrease magnetic flux dedsty.
Broadly spealting the magnets used In the modor can be
classilied in verms af whether they are ferelie, alnico,
rare eprthe etc. Magnets are selected in accordance with
waare plaepase, bosed on thedr features,

Bearing

There are ball bearings and slegve bearings, and they
ara used in accordance with purpose,

Thi hall bearing is the type that is appropriate for uses
imvolving large berding buuls

| Curre ating torgue characteristics |

The magnet DC motor has deopplng characteristies
{rodation speed) and risiog chavacteristics, as shown in
Figure 2. When applied voltage V is changed, as shown

+

ant and rota

in Fipure & torque rotating speed characteristics will be
proportional to the value for ¥, hut current torque
characteristics will only change very slightly, {For
details, please refer to the relational sxpression for
current and torges motating speed )

il
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Fig. 2
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As shown In Flgure 2 at applied voltage ¥, when logd
torgque To s added to the motor, rotating speed and
current will ke Mo and I, respectively, When ¥ has heen
changed to VW, the result can be similarly sought. Mo
laad ratating speetl, Moy and stalling (starting) toemue, T's,
will be proportional to the applied voltage; thus, the
values foe when a 24V motor, for example, is wsed at 20

or 1EY will bex on the nrier af those shewn in Table L
(Mo-doad current lo will be sufficiently small compared
with the stalling current and can thos be disregarded.)
When i:ha.rl?g:l:ng the mted voltage substantially (from
Y do 6Y, for example) i will be necessary to depend
o actual messuremEent,
However, use at samething other than the rated vaoltage
ekl cavze abmmmal brush wear and stariup mafunetions
‘Thus, we ask that you confirm the usage conditions,
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Takda 1
Explanation of Terminology

Term/Symbol | Comtent
Dol potatieg spoed Mo | Rotating speed with oo lmd_

Ih‘ualuad current To | Input current with no boad

Max value far motor-gensrated porgue

Stalling tarque Ts | In general a [ motoes stalling torgue

Is equal to It sarting torque

As shomm in Figure 3, when & poley with
riehis K s attached W the motor and forme
of F & applied 40 the palley's dronserence,
the torque: yemeratad, T can be derved
by musltiplying [ and B {F % R=Ti)

Load torque Ti ;\““*

Ti=F=R

r Fg-2
Mote : Uslng the lck with woltage
applied could cause hurmout.

e g s g Nl L
8, rotating speed and current

Relational expressions are as follows

If the nodand rotating speed from formula 1 i taken to he
Mo, when load tergue 1"1 ix :-:ru lhl:r: will ke no load;
thus, if Tu={, the ing will be the case.

Moelegd ratuci HPEEI:' Mis will be determined from the size
of the motor' i} I'HEMJ'- mﬁ:& Tut.l EETM the na. Iuar.1l
rulaling rimn form wi g
Lo ke valtage, [n &ddithon, stalllng {(starting) torgue
will equal the lead torque when rotating speed B (rom
formula 1 is zero, regulting in the following:

Starting torque will be roughly proportional to the applied
valtage, Current will he us follvas,

From this formuda, when Inad torrue T and friction toeoee
are constant, the current will be constant with no relation
to applied valtage The ao-doad current will be the value
that makes the laad tarque zero in Brrmaola 5, but friction
targue To will ehange ily, ln accordance with rotating
speed; thus there will be some change caused by the
applied valtage.

I mortor ourtpat §s desimated as B OWS | toeque gs T (M - md
and rotating speed a5 ¥ (e/mind |, motor sutput P OWE will
be as follows,

Fr=i 105 = T Mrersnarmnnnnenmnn “Farmula 6
' Rotating speed T|:| th:l’: Eriction torque
Vi Applied village To? Load orue

r Armaturedromt resstange  Kioand B2 Maborapeaiic coastant

Technical Description:

Operating Procaustions

I ancitnra e copeit amd Gesplay high ouipul, and their speed is easy
to cantral. They may he driven by hasery or sy otker power ssppty and ae
thenafion also eusy o use, However, innpprograte poser supply may kel so
rarbodl O abiormial brish wear

Froblems with power sapgdy, instalTatices, ol geneml precautioes and
|:|1:|hhm: with n mobor Lul.llln:l in-cipoei wlllht;;l:h.m::l

*ﬂrﬂ'hudlnlhl’.l-l:-q:-

Al encetive amoint of kud lomue = applied during overlosded dri-
wimg o when Iocked wp, cpesing an excessive cument Dow with heat damags
bujnginmmdh}'lhuimm.mmrwmwpmi;mh

idiedl. [Locking v far 5 ar maore secomls results in damsage oo a mator Do
nint Bock ug a wecsor for 5 or s sosomds ) |

* Applied veltage

De sure towse a motor of s mied voltige (U], mad il sy sage
wollage. W cin specially movafactore moters designed with an elacirical
paih prodecting the monss fegdm seiged amd EE'l'H.rEﬁpJ]ml}' Please coninet
us for detmils.

* ipplying now-rated supply voltuges

Applyimg a valage higher than the motor's ratlsg results in 4 serper-
e inereacs, lepdEng b hest dammps or lowered s2rvice life. Senring of the
comnmuinir sorfece by sparks amd iccksnicel Brush wear arisieg from
vibration may also oocur.

Apalving 2 valtage lrwer Ban the motors mling miy svenlually resalt
in the mator fadling ro s, This is due 1o the build np of curbon powder o
the commsmior

Matuns are manufoctured For use within +20%0 of their raed specificg-
T,

Please comtact us if wou nesi 1o wse fbors ol heir ratings.

* Brush wear promoted by power supply Hipples

Brush wear may be mectanical wear due o bneh and Sosnuator abra-
Al o Eeearica] woiar chee do sparking between the brash amd commucan,
the latter helrg the most comanan, Baish wear is therefore greatly affecied
by ripples & the power supply volinge, and wse of peneral ekt DC is
recormmrendsd. However, when mectifying AC for use by a sosor, e s 0
i full-wgwe reclificatnon with & Sipesitor or simaler elemend im & smooik-
ing cizomil.
= umbiemt conditnms

The sereice life of a DC motor is dependom wpos its recsilying action,
Care miuss B nken 1o enming pood cammulslion, os dust, oil, @Hs, waber, 2ic.
Water, eic, an the comimor seface resulis in poor reclificetion md
increases brush wear

* Clhianging the brussh pasitiom

The hredee are pesserally fiusd in position such that romtienol spesd
and currend characieristics ane meintgioeg equivhkent in Both chckwize and
conmmr-clockwise directions. These are basicaily detenmingl sl om ez
posiman of the magneic poles. Boliing the motor after noi corefally relo-
cutisg pars such as the Brush hobder (for Gxing she hrazhes] ar rear cover
msults in misaligmment of the brashes ond migeeta This will prochecy
change in e above charcteristics in the rotabianal directinn o coise pnar
rectification, keedig o abiormal ush wer Thenefore, csanging, of the
brush poeitioning i b be mvoided.

= Immstallesd vrientation

Miders: oz peserally desigred for wse with & Borizoninl cuipss shefi,
Special copsilerstion sl b= given ® compenents including bearings amd
gremc washers when intended for an upwanl- o downwanl-fecng ospm
ahafll, Phizass contac us for detaals.

Furthes, meikd irsalling o mloed in A manner in which gresse froim e
gear head would rend o 2nter the moine {g.g., with an upward-facing vuipa
chalih

& Mofsk o raiioe

Electmical niMse i3 peseraed as o resull of sparks fromn commiratios
berween the brushes und commucaior, Plense oonbect s Tor assisiaace with
lwering noise.

* Cpizar leads Bor intermi ttent dirive
[Ex.) Le L= |

sl g N e
= =

B ineattr
CAppiam b 80, 4045 80, arwd L) Fig. 3
The gearhead is resenbled with & fzed shal sbout which a gess
revabves i trnsmits power: 1 is not suited o conincss dive. You should
endegaim the dey milic bitavwen OMN and OFF siofes al no mare thes 5096,
with the mavimum O stare ni exceeding § seoonds,

= Motur and gear hend eombing bon

Whes combinimg o gear head with & pinsom shafl, pescly T tee pear bead
oy beemieg i rght ond Befil, buing corehal that the pinlon and the psar inoithe
pear head di sox sirnngly clash with esch omber:

Using forre will couse nolse-producing scrarehes in ke pemian and the
e, Sormickes are Failures by o decrensed service (e und i the cause of
unfieseen pecidents,

* Load varisdlon

Even with borque bebror ghe paded boad, & miotor will ingar more damage
than mrright be smagined if thene is frequest lood vorietion, Exercise caulion
with eyperaning eonditicas and lasd resirictions,

* lmcsubstben reskstanog

The insulatics resistance of o brish ieor il mtorally continue o
henzaess us ils running time increases. The Mgores fior resismnc: given in the
calpdng e fof 4 mew milor

* herviee life
Serace ke depends greeely an operating comditions and enviranmens.
Fleass comtact s for delnils

¢ (Hlsir aspcls

CHE iy SEep oun of o greies in Bee pear head depending on operatisg
condilions, sirage ssvironesent, 2,

This does nol prosent sy problemes in the wse of the pesr head.
Hurweewizr, cxmtaemination of thy maching or equipment oo which the geaned
mainr is fived may occur

Motors with pulse generators:

There are two types of pulse generators that ane featured
in DME series maliws © the magnetic and optical revolotion
senson (Nobe, the optical revolution sengor is available only
in the IMME34 maodel.) Both are incramental ravolution sen-
son And all the above generators can output Single Phose
pubse signal only, When TWO Phase signal is required, con-
tact our seles agent near you or directly ous. We may quoe
on cose by case basis.

Mrgnidic Tyga

Magnetic Revolution Sensor :

Compared to the optical revolution sensor, the magnetic
revolulion sensor is more resisiant to high temperalures, dust
contaminations, vibrations and impact shocks. The design of
the magnetic revolution sensor type motor is alse more sine
ple In incremental type revolution sensor, palse output sig-
nals are sent o a counter whersin the incremenied valoe is
displayed. Signal noise, here, lead to performance errors.
Magnetic type revolution sensors are especially vulnerable to
stgnal noise since the signal levels are wsually very low
(20mA o HmA). Thos, make sure magnetc revolulion sea-
sor type motors are provided proper magnetic shielding, and
signal lines are s short as possible (idendly within Sm).

DC SMALL MOTORS

The DME Series mobor is a feasible and practical DC
motor thit 15 used popularly in many applications.

According to wser demands, Jopan Serve combines the
DME medor with a wide vanation of high-performance gear-
bores 1o lurther increase the application possibilities for the
DME Series.

Alsn, in response o demands for s simple, low-cost
medor thal has a cernin amount of confrollability, Japan
Servo provides DME medels that fepture pulse penerators

Dl

(magnetc or oplical PG

@ STANDARD SPECIFICATION OF REVOLUTION SENSOR

| RENTILLITION SEMSCIR TYPE MAGNETIC | OPTICAL
PULEE FER REVOLUTION 12PNy, | 24P,
INPUT VOLTAGE DOSVEAO | CCEVaIrs
CLIRAENT CONSLIMPTION Bmfnaminal | 36mé narminal
DUTY {B4) T M'{ BN
DUTPLT WAVEFORM |

Dptical Revolution Sensor:

Long-life LED is weed as the light envitter, and a phatio-
transistor is used os the light detector, When using optical
revolution sensor type motors, special considerations are
necded o protect agninst dust amd exireme temperatures, The
most frequent camses of trouble in oplical revolution sensors
are : dust build-ups impaicng proper optical properties ; and
extreme leading to deterioration in light emission perfor-
mance. Japan Servo can thus ensure full raed performance
cnly in ambicot temperatures between 0 (o 40 degrees centi-
grade, and in dust-free condifions,

E Series

For certain models of the DME Series, the medor and
gearboxes can be ordered separately, allowing for much
greater versafility by combining various iype motors with a
wide range of reduction gears, Please refer 1o the product
ling-up chart to select the DME Series maotor that is just fght
fior your specific needs.

®DME SERIES MOTOR'S CONSTRUCTION AND CHARACTERISTICS.
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02 Qutput sl rotates in 1ha same disaction with molor shat. 1
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