CUHXPOHHU MALWUWHA

Few Words About

Synchronous I\/Iachlnes
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a —AGHONOJIIOCHA

0 — HeABHONOIIOCHA
Hpimuunno YCmMpPOUCmMe0 Ha CUHXPOHHU MAWIUHU:

— cmamop (Komea); 2 — pomop (UHOYyKmop);
3 — 6b30youmenna Hamomka; 4 — KomeeHa HaMoOmKa
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fl Mpeosicosea yuecmoma

nl CKopocm HA MAHUMHOMO no.Jie

Kapmuna na macnumnomo no.e npu npasen
X00 HA A6HONOJIIOCEH CUHXPDOHEH 2eHepamop n Ckopocm HaA pomopa
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TypboreHepaTop:

1 — Bb3byauTen;

2 — Kopnygc;

3 — CTaTOPEH MNakKeT;

4 — ceKumMAa Ha
BOAOPOAHOTO OX/N1aXAaHe;
5 — poTop
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Peakuusa na komeama.

MarauTHOTO 110J1€, Bb30yIEHO OT TOKOBETE
B HAMOTKATa Ha KOTBaTa C€ Hapu4a peakyus
Ha Komeamad.

Peaxyusa na komeama na cunxpomnen cenepamop (a +2)
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YeTKoB anapar
CUHXPOHHA
MaLUUHa

KoneKkTopHO-4eTKOB
anapart npu malwimHa
3a NOCTOAHEH TOK
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cos¢ =0,8 (kam.)

O IBOH IB O IH

Xapakmepucmuku Ha npa3eéHn X00 Ha BvHunu xapakmepucmuku Ha
CUHXPOHEH 2eHepamop CUHXPDOHEH 2eHepamop
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UMps fMp
P BKkaouBaHe HA CUHXPOHHUTE
reHepatopu B napaszieé/iHa pBGOTa
@ - 1.
’ \
BMpO C'Mp() II Qb2 \
(/ ﬁ \ ® ,' 3a n1a ce BKIIYM €IUH CHHXPOHEH reHepaTrop mnapaJejHo
r r ‘J3 | 1T,/ KbM Mpexa, B KOATO PadoTAT JPyrH CHHXPOHHH
~Sd-1 reHeparopm, TpsidOBa ga ObAAT WU3NBJIHEHU CJEIHUTE

YCJIOBUSL:

1. HampeskeHneTo Ha npHUcheIuHsIBaHUS TeHepatop U, na 0bae paBHO Ha Hall-

pEeKEHHETO Ha Mpeskara U .

2. YecToTaTa Ha reHepaTopa /. ga OBJe paBHa Ha decToTaTa Ha MpeskaTa Jyy .
3. ®a30BHUAT pejl Ha TeHepartopa jia ObJie €JHAKbB ¢ (a30BHs PeJl Ha MpEkKaTa.

4. Hanpexenusra U, u Uy, na ca BbB da3a.
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Bexkmopnu ouazpamu na nanpexcenuama Ha mpexcama u
2eHepamopa
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AsmomamuyHa

CUHXpPOHU3AQYUA . %//7% k
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CUHXPOHHU MALWUWHA

['eneparop

P

y90°135°
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JIBuraren

brnosu XapPaKTepUCtTukKnM Ha CUHXPOHHA MalllUHAa:
d — HEABHOMOJ/IOCHA MallUNHa,

!

0,, = 90°

6 — HeBb3OyAEeHa ABHOMNO/OCHA MALWINHA;
B — Bb3OyaeHa ABHOMO/IOCHA MalLWNHA

6 Pu A
I'eneparop
-
0
JIBuraren
PA TI'eneparop
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Pab6ota ITyckane

Ycenokoumenna namomka na senononrocna

CUHXPOHHA MAUIUHA ACMHXPOHHO nycKane Ha

CUHXDOHEH osuzamen
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a.) CKOpocCT Hyna, ToBapeH MOMEHT HyAa 6.) cKopocT Hyn1a, MaKCMMaseH MOMEHT

UpeanusnpaHa/onpocreHa CMHXPOHHa MaLLUMHA
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HesenonontocHa HenononrocHa

Koncmpyxuyusa na cunxponen osuzamesn ¢ NOBbPXHOCHHU U C
82PA0EHU 8 POMOPA MACHUMU
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Time ()
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Angular Position

3aowvporcawy momenm (Cogging torque) cunxponen osucamern ¢
NOBBLPXHOCHHU MASHUMU
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Stator

Stator

Permanent winding

magnet

Surface mounted permanent
magnet motor (SPM).

Rotor

Stator

Permanent winding
magnel
Interior permanent magnet
motor (IPM).
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SAVAY

0 20 40 60 80 100 120 140 160 180

[NonoXeHue Ha pPOTOpPa, [ °]

HdeKmueﬂocm HA CUHXPDOHHA MAWUHA C NOCMOAHHU MAcHUMU
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BLDC PMSM

Stator Flux
Linkage

Back EMF
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Cunxponen peakmugen 08ucamern



CraTtopHO
MAarHUTHO

— — i ——

CUHXPOHHU ABUIATE/IU

4

CunxpoHnen peaxmugen 08uzame
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CratopbT Ha XMCTEPE3MCHMSI JABHUrarTeJl € aHAJOTMYEH Ha cTraropa Ha
OOMKHOBEHA MPOMEHJIMBOTOKOBA MaiuHa. CTraTopHara HaMOTKa MOXE J1a Objie
TpudazHa uiad JABydasHa (C KOHASH3aTop B eaHaTa (a3za). AKTHUBHATa 4acT Ha
poTopa ce u3paboTBa OT maznumno meébvpo MaTepuaa C IIHPOK XHUCTEPE3UCEH
KB, 32 KOETO C€ M3IIOJ3yBa CHeIMalHa CIUIaB, HApeueHa BUKajaou. Paznukara
MEXKy JBUTaTEJIMTE C MOCTOSSHHA MAarHUTH W XHCTEPE3WCHUTE JIBUTATEIIM € B
TOBA, Y€ B IIBPBUTC POTOPHT CC MNOAJAra Ha mnpedsapumenHo HamacHumeare, d BbHB
BTOpI/ITe pOTOp’BT CC HAMAI'HHUTBA om cmaniopHoOmo MAcHUNHKO naoJlie.
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Pomop na xucmepesucen osuecamer.
1—6an; 2 — yurunovp om Mac2HUMHO MBbPO MAMEPUal;
3 — Hocewla 8MyaKa om CMOMAHA UIU AIYMUHUL
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180° A 270° 360°

lpunyun na paboma Ha cmvnKo8 0guecamern
C aKmugeH pomop npu CUMEempUuyHa KOMYymayusl
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Microstep Driver
CWD860 ALARM/PWR

DIR-
Current Table
DIR+

PUL-

el Cmwvnkoe

ENA+

0 7
Swa:off=Half Current;on=Full Current paueep

Pulse/rev Table

VST SR
VDD 1T
microcontroller
GND

logic power supply
(3-5.5V)
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