“rogran

owanie sterownikow

P

rzemystowych

Podstawy sterowania ruchem.

Obiekty technologiczne.
Modut PTO/PWM,

Pawet Straczynski
p.straczynski@tu.kielce.pl

Katedra Urzadzen Elektrycznych i Automatyki

Politechnika Swietokrzyska

@




IINnik krokowy JK5/7HS82-3004
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napiecie fazy fazy moment ilosE diugosc diugosc osi | diugosc osi | Srednica osi - Q_)
fazy trzymajocy wyprowadzen korpusu u L2 c
hase shaft
- Phase phase in ) )
voltage current ) holding torque body lenght | shaft lenght | shaft lenght diometer
resistance ductance
v A ohm mH N.m / kg.cm mm mm mm mm kg
JKETHS56-2504-01 325 25 1,3 4,2 1/ M 4 56 21 - 6,35 0,7
JKBTHS76-2804 31 2.8 11 3.6 1.8/18 4 76 21 - 6,35 11
JKETHSBZ-3004 3.6 3 1.2 a4 221225 4 az 21 - 8 114
JK5/HSB2-3004- _
3.6 3 1,2 a4 221225 4 az 21 21 6,35 115
02B
JK57HS5112-3004-
4.8 3 1,6 75 27128 4 nz 21 - 8 15
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Podziat silnikow krokowych ze wzgledu na
SPOSODb potgczenia uzwojen




Silnik krokowy bipolarny - budowa




sterowanie pernokrokowe

Silnik krokowy
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Sterowanie unipolarne
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Silnik krokowy — sterowanie potkrokowe
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Sterowanie unipolarne
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Silnik krokowy — sterowanie mikrokrokowe
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Sterownik silnika krokowego DM556

Cooling Natural Cooling or Forced cooling | |
- - - Controller -
BTNt Avoid dust, oil fog and corrosive gases [ i Driver
Ambient Temperature 0C — 50T (32°F — 1227F) | e i PUL+ 270Q
o —
. . i ; i 40%RH — 90%RH : K'
Ml Cro Step Dl‘lver Operating Environment Humidity ’ . | | PUL R PUL- # *:5
PWRIALM — S — 70°C (158°F) Max | —
D M 5 56 okt el W Vibration 5.9m/s* Max : DIR+ 270Q
7 g | | _—
S S PUL-{PUL) B, LI Storage Temperature 20T — 65T (4T — 149F) : © DIR R DIR- * *JC
AT &
DIR+(5V~24V) Weight Approx. 280g (10 0z) : !
! | ENA+ 270Q
DIR-(DIR) . Pin Function Details [ P R , — $ *,K
N Pulse signal: In single pulse (pulse/direction) mode, this input represents pulse A — ERAS
ENA+(5V~24V) Lulse signal. gle p p put rep p | |
PUL+ signal, each rising or falling edge active (software configurable); 4-5V when
gn g 2 edg gl
ENA-(ENA) . PUL-HIGH, 0-0.5V when PUL-LOW. In double pulse mode (pulse/pulse) , | | —
Sw8 ’ :his lin(putﬁrepresenlsrclock;\{ije ;CW) ?ulsle, active both :;1 higl"ldl[e].lveslham]idlob\: .. ﬁ;ht;mg_;ymsm it veo=12v-
SW7 evel (software configurable). For reliable response, pulse wi ou R=2K (Power>0. 125¥) if VCC=21V
S .on= t . . P .
SWA=Hal Gurentons Rl CITE SWé PUL- longer than 2.5ps. Series connect resistors for current-limiting when +12V or R must be connected to control signal terminal.
AR SW5 +24V used. The same as DIR and ENA signals.
SW4 DIR signal: In single-pulse mode, this signal has low/high voltage levels, it T
Za; DIR+ representing two directions of motor rotation; in double-pulse mode (software Controller ! -
SW1 configurable), this signal is counter-clock (CCW) pulse, active both at high I o | Driver
level and low level (software configurable). For reliable motion response, DIR I E PLL R UL~ 2700
ND.—-“l \ | signal should be ahead of PUL signal by 5us at least. 4-5V when DIR-HIGH, L —
DIR 0-0.5V when DIR-LOW. Please note that rotation direction is also related to | | FlL- =ﬂﬂ
v I"' = - motor-Driver wiring match. Exchanging the connection of two wires for a coil
N to the Driver will reverse motion direction. ; E ! bR R DIR- 2700
§ > ENA+ Enable signal: This signal is used for enabling/disabling the Driver. High level | ] — —
(NPN control signal, PNP and Differential control signals are on the contrary, DIR- $ *ﬁt
L ENA- namely Low level for enabling.) for enabling the Driver and low level for | |
[on | off | :j ! disabling the Driver. Usually left UNCONNECTED (ENABLED). I j ey R n 2700
| off | — L —
|
[ off | Pin Function Details : ENA- * *ﬂ:
Vdc:+20V=+50V +Vdc Power supply, 20~45 VDC, Including voltage fluctuation and EMF voltage ; ”J” I
| o
GND Power Ground. e 'Th0 ir veesv
At A- Motor Phase A . — = = = | R=IK(Power>0. 125W) if VCC=12V;
- R=2K (Power>0. 126W) i VCC=24V;
B+, B- Motor Phase B R must be connected to control signal terminal.
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Sterownik silnika krokowego DM556

Microstep  Steps/rev.(for 1.8°motor) SW5 SWé6 SW7 SW8
: : 1to512  Default/Software configured ON ON ON ON
Microstep Dsrlver PWRIALM 2 400 OFF ON ON ON
D M 5 5 PUL+(5V~24V)
S 4 800 ON OFF ON ON
Current Table N
DIR+(5V~24V) 8 ] 1600 OFF OFF ON ON
oy 2 16 3200 ON ON OFF ON
ENA+(5V~24V)
St e 32 6400 OFF ON OFF ON
_sen oot Lot | i 64 12800 ON OFF OFF ON
:off=Half Current;on=Fu urren SW6
Pulse/rev Table gai 128 256““ OFF OFF DFF ON
m—
EEEEEE SW2 5 1000 ON ON ON OFF
[off | on | on | Sw1
gg v G 10 2000 OFF ON ON OFF
gﬁ vl BL 20 4000 ON OFF ON OFF
Fon ot 6 = 25 5000 OFF OFF ON OFF
oo ' 40 8000 ON ON OFF OFF
50 10000 OFF ON OFF OFF
Vdc:+20V~+50V 100 20000 ON OFF OFF OFF
125 25000 OFF OFF OFF OFF
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Sterownik silnika krokowego DM556

Microstep  Steps/rev.(for 1.8°motor) SW5 SWé6 SW7 SW8
: : 1to512  Default/Software configured ON ON ON ON
Microstep Dsrlver PWRIALM 2 400 OFF ON ON ON
D M 5 5 PUL+(5V~24V)
S 4 800 ON OFF ON ON
Current Table N
DIR+(5V~24V) 8 ] 1600 OFF OFF ON ON
oy 2 16 3200 ON ON OFF ON
ENA+(5V~24V)
St e 32 6400 OFF ON OFF ON
_sen oot Lot | i 64 12800 ON OFF OFF ON
:off=Half Current;on=Fu urren SW6
Pulse/rev Table gai 128 256““ OFF OFF DFF ON
m—
EEEEEE SW2 5 1000 ON ON ON OFF
[off | on | on | Sw1
gg v G 10 2000 OFF ON ON OFF
gﬁ vl BL 20 4000 ON OFF ON OFF
Fon ot 6 = 25 5000 OFF OFF ON OFF
oo ' 40 8000 ON ON OFF OFF
50 10000 OFF ON OFF OFF
Vdc:+20V~+50V 100 20000 ON OFF OFF OFF
125 25000 OFF OFF OFF OFF
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Sterownik silnika krokowego DM556

Peak Current RMS Current SW1 SW2 SW3
: : Default/Software configured (0.5 to 5.6A) OFF OFF OFF
Microstep Driver A 2.1A 1.5A ON OFF OFF
DM556 PUL*(5V~24V) : . .
=) PUL-(PUL) 2.7A 1.9A OFF ON OFF
Current Table
e ] 3.2A 2.3A ON ON OFF
DIR-(DIR) 3
ENA+(5V~24V) 3.8A 2.7A OFF OFF ON
ENA-(ENA) 4.3A 3.1A ON OFF ON
Sws
SW4 off=Half Current;on=Full Current ga; 4_9A 3_SA OFF ON ON
SW5
S 5.6A 4.0A ON ON ON
o] Swi
g GND 0—-‘ |1 i
gg w o—} = N Priority ~ Time(s) of ON Sequence wave of RED LED Description
g - 21 1 1 | . Over-current protection
off =
[ oft [ off | 2™ 2 1 | Over-voltage protection
Vdc:+20V~+50V
3" 4 | '_' J '_' | ' | Phase error protection
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SIEMENS TIA Portal - konfiguracja PTO/PWM

Pulse options

_ LAD/FBD SCL Opis
signal type: | FTO hd "CTRL PWM ,ctrl_pwm db” ( Instrukcja CTRL_PWM dotyczaca
Output source: | Integrated CPU output [~] ID-"' - PWM:=_hw_pwm_in_, modulacji szerokosci impulsow
— enable:= bool in_, |PWM (Pulse Width Modulation)
Time base: | Milliseconds [~] ~EN END b= | busy=> bool out_, zapewnia staty okres przebiegu
Pulse duration format: | Hundredths [~] - PwM BUSY b | status=> word out ); | wyjSciowego ze zmiennym
Cycle time: [100 — - ENABLE STATUS |- wspdiczynnikiem wypetnienia.
- : Wyijscie PWM dziata przez caty
Initial pulse duration: |50 Hundredths | czas od chwili uruchomienia
generujgc impulsy o okreslonej
czestotliwosci (okresie). Szerokosé
impulsow jest zmieniana zgodnie
z potrzebami, tak by uzyskaé
Pulse output: Q0.0 | pozadany efekt sterowania.

Direction output: |QD.I |

Opis Domysline przypisanie wyjs¢ Impuls Kierunek
PTO 1 Wyjscia CPU Q0.0 Q0.1
Wyijscia ptytki sygnatowej Q4.0 Q4.1
Wyjscia CPU Q0.0 -
PWM 1
Wyjscia ptytki sygnatowej Q4.0 -
PTO 2 Wyjscia CPU Q0.2 Q0.3
Wyijscia ptytki sygnatowej Q4.2 Q4.3
Wyjscia CPU Q0.2 -
PWM 2
Wyjscia ptytki sygnatowej Q4.2 -
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-MENS TIA Portal - obiekt technologiczny

Axis_1_DriveEnahble E

 owe @[
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-MENS TIA Portal - konfigurowanie instrukcji
CommandTable

. . p -
Add new object Ix¢ E Enable warnings Use axis parameters from | Sample axs |V|
Name: Step | Command type Pasition | travel pat.. | Velocity[ramis] Duration[s] | MNext step Step code
| command table_T | Separater 0.0
1 Positioning Relative 100.0 250 — Complete command 16#0000
MName Wersion Type: S 2 Positioning Absolute 300 250 — Complete command 16#0000
* ~ [ Motion Contral LAY Number: e 3 Halt — — — Complete command 16#0000
—iEE = 4 Velocity setpoint - 250 1.0 Complete command 16#0000
4 TO_Axis_PTO vio O Manual —_— :
) B 5 Positioning Relative -50.0 250 — Complete command 16#0000
Motion control — Axis Control — (3 Automatic : :
2 TO_CommandTable_... V3.0 . 2 Emph) E' _ _ - i B _
Description: 7 Empty = — = = =

The technology object "Command table®
("TO_CommandTable_PTO"} lets you create
motion control commands and motion
profiles in a table using PLCopen. The

|

created profiles are applied to a physical Position Velocity
drive with the "Axis™ technology object. [mim] [mmis]
M1 100- j ; : : : M
SIMATIC Ident
—
=}
]
A B C
SINAMICS | < " M |
> | Additional information = =
[« Add new and open oK 1 | Cancel

Time[s]
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-MENS TIA Portal - konfigurowanie instrukc
CommandTable

WDB 5
“MC_
YNRE32 Move Ftellative_
» [ | Counting Vi "MC_Power_DB" DB
v [ 7] PID Contral MC_Power MC_MoveRelative
* [ ] Motion Control V3.0 @ @
3 MC_Power V3.0 —_—EN EMNQ ——— —EN EMNO _
3 MC_Reset V30 DR Status —ifalse YDB1 Done —ifalze
& MC_Home V3.0 *fis_1" Axis Error —f@lse "Axis_1" Axis Error —falze
& MC_Halt V3.0 w00 %05
3 MC_Movesbsolute V3o "Tag_1" — Enable "Tag_8" — Execute
W MC_MoveRelative V3.0 0 — StopMode - 360.0 — Distance
& MC_MoveVelocity V30 500.0 — velocity -
3 MC_Movelog V30
3 MC_CommandTable  W3.0
& MC_ChangeDynamic V3.0 . *DB4 ‘:&EDB?
b [] siNAMICS V1.0 m_w[?;u:emg_ CommandTs ble_
MC_Mowvelog be
@ MC_CommandTable
%
EM EMO
DB Invelacity — &l = . -
“Ais 17— po sy —ifalse et Done —||-_al_|:-
:.J_ ’ Command '—EI‘*LI“-ri - s 1 — e 2
402 - o w;:-—ﬁalze
"Tag_3" — JogForward Error —ifalse .cﬂm;:?sj
o3 L table_1" — commandTable
"Tag_4" — JogBackward R oY w06
500.0 — Velocity - S e "Tag_6" — Execute -
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SIEMENS TIA Portal - sterowanie ruchem

DB 5
"MC_
SNEZ IMoveRelative_
- . . DE"
¥ [ 7] Counting V1.1 MC_Power_DB
v [ 7] PID Contral MC_Power MC_MoveRelative &g
¥ [ ] Motion Control V3.0 |
3 MC_Power V3.0 —EN END —— EN ENO ]
4 MC_Reset Vi0 %DB1 Status —ifalse *DB1 Bineg — false
& MC_Home V3.0 "Auis_1" — Auis Error —ialze ARs_T0 s Error —ifals=
2 MC_Halt V3.0 W00 W0 5
3 MC_Movesbsolute V30 "Tag_1" — Enable Tag_8 — Execute
B MC_MoveRelative V3.0 0 — StopMode - 560.0 — Distance
& MC_MoveVelocity V3.0 5000 = velocity -
3 MC_Movelog V30
3 MC_CommandTable  W3.0
3 MC_ChangeDynamic V3.0 B4 %DB7
"MC_Movelog_ "M
g D SINAMICS vi.o DE" CommandTable_
DE"
MC_Movelog
@ MC_CommandTable
@)%
EN ENO
- - EM EMOD
—i fals :
i ﬂmgl _ Invelocity : e Done —ifalze
MS_‘I Bs . . fobLIE_',- —ifalse .MS_'I. Badc Error —ifalse
ommandAbort
T ::'HD:._ ed —ifalse “WDB6
30 JogForward fals "Command
Errar —iT3I5E -
W0 .3 S 1640 table_1 CommandTable
"Tag_4" — JogBackward o - - W0 6
5000 Velocity - S N "Tag_6" = Execute -
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