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Tekniska specifikationer
RS Lagernummber 440-420 440-436 440-442 440-458 440-464 440-470
Mérkspénning (V) 5 12 5 12 3 25
Markstrom (1) 0.5 0.16 1 0.6 2 45
Motstand (Q) 10 75 5 20 1.5 0.56
Induktans (mH) 6 36 9 32 4.5 2.8
Sparrmoment (mNm) 5 4 30 30 40 100
Hallmoment (mNm) 70 70 500 500 1274 2450
Noggrannhet stegvinkel (%) 5 5 5 5 5 5
Stegvinkel 1.8 1.8 1.8 1.8 1.8 1.8
Isoleringsklass B B B B B B
NEMA-.ramstorlek 17 17 23 23 40 40
Bakre axel Nej ja Nej ja ja Nej
RS Lagernummber 191-8299 101-8306 |101-8328 |101-8334 |101-8340 [101-8356 [101-8362 |101-8378 |101-8384 |
Mérkspénning 12 15 5 12 12 12 5,4 3,4 6
Méarkstrém 0,4 0,4 1 0,4 0,48 0,6 1,4 2,85 1,8
Motstand 30 375 5 30 25 20 3,6 1,3 3,4
Induktans 15 22 57 30 40 35 7,0 25 8
Spérrmoment 3,5 3,5 14,8 14,8 29,6 29,6 56,5 77,6 77,6
Hallmoment 100 100 260 260 500 500 882 1200 1200
Noggrannhet stegvinkel 5 5 5 5 5 5 5 5 5
Stegvinkel 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8
soleringsklass B B B B B B B B B
NEMA-.ramstorlek 17 17 23 23 23 23 23 23 23
Bakre axel Nej Nej Nej Nej Nej Nej Nej Nej Nej

RS Components ska inte vara ansvarigt f6r nagon som helst skuld eller férlust av vilken art det vara ma (hur denna &n har orsakats och om den &r orsakad av férsumlighet fran

RS Components eller j) som kan resultera fran anvandning av nagons som helst information som tillhandahalls i tekniska skrifter fran RS Components.
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@ Code commande RS.

440-420 - 440-470
191-8299 - 191-8384

Etape A B A B’
1 Activé Activé
2 Activé Activé
3 Activé Activé
4 Activé Activé
Moteurs 6 fils (voir figure 1)
Position
B [} D E F
Code commande RS
440-420 Blanc Marron Rouge Jaune Marron Bleu
440-436 Blanc Marron Rouge Jaune Marron Bleu
191-8299 Blanc Marron Rouge Jaune Marron Bleu
191-8306 Blanc Marron Rouge Jaune Marron Bleu
Couleur des fils
Moteurs 8 fils (Voir les figures 2 et 3)
Position
A B C D E F H
Code commande RS
440-442 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
440-458 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
440-464 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
440-470 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
191-8328 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
191-8334 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
191-8340 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
191-8356 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
191-8362 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
191-8378 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
191-8384 Rouge Rouge/Blanc Noir/Blanc Noir Jaune Jaune/Blanc Vert/Blanc Vert
Couleur des fils
Charactéristiques techniques
Code commande RS 440-420 440-436 440-442 440-458 440-464 440-470
Tension nominal (V) 5 12 5 12 3 2,5
Courant nominal (I) 0,5 0,16 1 0,6 2 4,5
Résistance () 10 75 5 20 1,5 0,56
Inductance (mH) 6 36 9 32 4,5 2,8
Couple de détente (mNm) 5 4 30 30 40 100
Couple de maintien (mNm) 70 70 500 500 1274 2450
Précision angulaire (%) 5 5 5 5 5 5
Angle de pas 1,8 1,8 1,8 1,8 1,8 1,8
Classe d’isolement B B B B B B
Dimension du cadre NEMA 17 17 23 23 40 40
Axe arriere Non Oui Non Oui Oui Non

1200001553

V9728

Charactéristiques techniques

Code commande RS 191-8299 191-8306 | 191-8328 [ 191-8334 [ 191-8340 [ 191-8356 | 191-8362 | 191-83/8 [ 191-8384
Tension nominale 12 15 5 12 12 12 5,4 3,4 6
Courant nominal 0,4 0,4 1 0,4 0,48 0,6 1,4 2,85 1,8
Résistance 30 375 5 30 25 20 3,6 1,3 3,4
Inductance 15 22 57 30 40 35 7,0 25 8
Couple de détente 3,5 3,5 14,8 14,8 29,6 29,6 56,5 77,6 77,6
Couple de maintien 100 100 260 260 500 500 882 1200 1200
Précision de I'angle

de pas (%) 5 5 5 5 5 5 5 5 5
Angle de pas 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8
Class d’isolement B B B B B B B B B
Dimension du cadre NEMA 17 17 23 23 23 23 23 23 23
Axe arriere Non Non Non Non Non Non Non Non Non

La société RS Components n’est pas responsable des dettes ou pertes de quelle que nature que ce soit (quelle qu’en soit la cause ou qu’elle soit due ou non a la négligence

de la société RS Components) pouvant résulter de I'utilisation des informations données dans la documentation technique de RS.

@ RS Codici.

440-420 - 440-470
191-8299 - 191-8384

Fase A B A B’
1 on on
2 on on
3 on on
4 on on

Motori a 6 fili (fare riferimento alla figura 1)

Posizione
A B C D E F
RS Codici
440-420 Bianco Marrone Rosso Giallo Marrone Blu
440-436 Bianco Marrone Rosso Giallo Marrone Blu
191-8299 Bianco Marrone Rosso Giallo Marrone Blu
191-8306 Bianco Marrone Rosso Giallo Marrone Blu
Colori fili
Motori a 8 fili (fare riferimento alle figure 2 e 3 )
Posizione
A B C D E F G H
RS Codici.
440-442 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
440-458 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
440-464 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
440-470 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
191-8328 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
191-8334 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
191-8340 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
191-8356 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
191-8362 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
191-8378 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
191-8384 Rosso Rosso/Bianco | Nero/Bianco Nero Giallo Giallo/Bianco Verde/Bianco Verde
Colori fili
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Datasheet

Size Rearshaft | No.ofwires | RS stockno. 1 8° step angle
No 440-420
17 Yes 6 440-436
No 191-8299
No 191-8306
No 8 440-442
Yes 8 440-458
No 8 191-8328
No 8 191-8334
23 No 8 191-8340
No 8 191-8356
No 8 191-8362
No 8 191-8378
No 8 191-8384
34 Yes 8 440-464
No 8 440-470

These 4 phase hybrid stepper motors are capable of
delivering much higher working torques and stepping
rates than permanent magnet (7.5° and 15°) types.
‘Whilst at the same time maintaining a high detent
torque even when not energised. This feature is partic-
ularly important for positional integrity. Many of the
motors are directly compatible with the RS stepper
motor drive boards (RS stock nos. 332-098, 342-051
and 440-240).

Size 34 motors and a number of size 23 motors are
supplied in 8-lead configuration which allows the max-
imum flexibility when connecting to the drive boards.
Rear extension shafts are provided on three of the
motors to enable connection of other drive require-
ments and feedback devices.

Size 17

RS stock no. 440-436 with rear shaft shown
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Lead wire AWG22 (L=300)
RS stock no. 440-458 with rear shaft shown
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Rear shaft
RSstockno.| 440-442 440-458 191-8328 191-8334 191-8340 191-8356 191-8362 151-8318 191-8384
DIM A 505 505 38.5 385 50.5 50.5 76.0 1015 101.5
Size 34
RS stock no. 440-464 with rear shaft shown Lead wire L = 300
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RS stock no. 440-464 A = 62.5mm RS stock no. 440-470 A = 94mm

6 Wire configuration

WHT Exciting sequence and direction of rotation when

facing mounting flange end.

Step White | Blue Red Yellow | Brown | CW
BRN 1 On On

2 On On

+dcV

3 On On
RED

4 On On
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Exciting sequence and direction of rotation when
facing mounting flange end.

wﬂ@ Step |Red | Green |Black | Yellow|Com | CW

w [©) 1 On On

‘“ ' 2 On |On

féﬁl fé‘l 3 On On raev
1 1 on on

Technical specification
RS stock no. 440-420 440-436 440-442 440-458 440-464 440-470
Rated voltage (V) 5 12 5 12 3 2.5
Rated current (I) 0.5 0.16 1 0.6 2 4.5
Resistance (Q) 10 75 5 20 1.5 0.56
Inductance (mH) 6 36 9 32 4.5 2.8
Detent torque (mHm) 5 4 30 30 40 100
Holding torque (mNm) 70 70 500 500 1200 2200
Step angle accuracy (%) 5 5 5 5 5 5
Step angle 1.8 1.8 1.8 1.8 1.8 1.8
Insulation class B B B B B B
RS stock no. 191-8299 | 191-8306 | 191-8328 | 191-8334 | 191-8340 | 191-8356 | 191-8362 | 191-8378 | 191-8384
Rated voltage (V) 12 15 5 12 12 12 5.4 34 6
Rated current (I) 0.4 0.4 1 0.4 0.48 0.6 1.4 2.85 1.8
Resistance (Q) 30 45 5 40 25 20 3.8 1.2 35
Inductance (mH) 14 22 5.7 40 33 32 6.8 1.5 7.3
Detent torcque (mHm) 3.5 3.5 14.8 14.8 29.6 29.6 56.5 77.6 77.6
Holding torque (mNm) 100 100 260 260 494 494 882 1200 1200
Ig)t/?)p angle accuracy 5 5 5 5 5 5 5 5 5
Step angle 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Insulation class B B B B B B B B B
Resonance This is commonly known as the ‘Unipolar L/nr drive'.

Certain operating frequencies cause resonance and
the motor loses track of the drive input. Audible vibra-
tion may accompany resonance conditions. These fre-
quencies should be avoided if possible. Driving the
motor on the half step mode (see motor drive meth-
ods) greatly reduces the effect of resonance.
Alternatively extra load inertia and external damping
may be added to shift resonance regions away from
the operating frequency.

Motor drive methods
The normal way of driving a 4-phase stepper motor is
shown in Figure 1.

Figure 1 Unipolar drive

R R

(& | ][
m-NR AT J72 FEIREGE
5:1 @2 .5:3 Q4

(n-1)R

A%

Here the current in each winding, when energised,
flows in one direction only ‘n’, value is 21 (but not
necessarily an integer) and nR is the sum of the
external resistance plus the winding resistance (R). By
selecting a higher value for n (ie. larger external
resistance) and using a higher dec supply to maintain the
rated voltage and current for each winding, improved
torque speed characteristics can be obtained. Thus a
6V, 6Q motor (1A per phase) can be driven from a 6Vdc
supply without any series resistor, in the L/R mode.
Alternatively it can be driven from a 24Vdc supply
using 18Q series resistance in the L/4R mode with
much improved performance.
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Figure 2 Effect on motor performance of higher
supply voltages and larger series
limiting resistance

Torque

Increased n

Speed

Connection to RS bipolar stepper motor board
When the windings of the RS stepper motors are
assigned (©1-@4) as shown in Figure 3, they can be
connected to the board according to Figure 1.

Figure 3 Typical motor winding connections
Black White

12 3,4

1.8° Stepper motor 7.5° Stepper motors
6 wire 6 wire

White/ White/ Red/ Yellow/
Black | Orange White | White

Ro1J2 235 24
1
2
3
4 000000 ]
1.8° Stepper motor 1.8° Stepper motor
8 wire parallel 8 wire series

When using 8 lead motors with coils in parallel the
motor current should be set no greater than:
I per phase x 2
When using 6 lead or 8 lead motors with coils in series
the motor current should be set no greater than:
1

I per phase x N2

Motors with 4 leads have a bipolar rating and can be
used according to manufacturer's specification.

To step a motor in a particular direction a specific
switching sequence for the drive transistors Q1-Q4
needs to be followed. If this sequence is in Table 1
(known as the unipolar full step mode) it results in the
rotor advancing through one complete step at a time.

Table 1 Full step mode

St
NPl QL | Q2| Q3| Q4
Start ON | OFF | OFF | ON ‘
position Anti-
(arbitrary) ) 1 ON | OFF | ON | OFF clockwise
2 |OFF| ON | ON | OFF
3 OFF | ON | OFF | ON Clockwise
4 | ON |OFF|OFF | ON
Above 5 | ON |OFF| ON | OFF
sequence
repeating

Table 2 Half step mode

Step
No. | Q11Q2]Q3|Q4
ON |OFF| ON |OFF
Start .
i
3 |OFF|OFF|OFF| ON
4 |OFF|ON |OFF|ON| Clockwise
5 |OFF|ON |OFF|OFF
8 |OFF|ON|ON|OFF
7 |OFF|OFF| ON |OFF
Above 8 |ON |OFF|ON |OFF
sequence 3
repeating »

Typical stepper motor control system
The operation of a stepper motor requires the pres-
ence of the following elements:

1. A control unit. Usually a microprocessor based
unit which gives step and direction signals to the
drive card. RS stepper motor control board (RS
stock no. 440-098) is ideally suited for this function.

2. Power supply. Giving the required voltage and
current for the drive card using a linear power sup-
ply.

3. Drive card. This converts the signals from the con-
trol unit in to the required stepper motor sequence.
RS stock nos. 332-098, 342-051 and 440-240 are
designed for the function.

4. Stepper motor.
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Stepper motor drive boards 4
For control of stepper motors RS has three types of stepper drive board which are suitable to drive stepper
motors of various current ranges.

Drive board RS stocknos.  Suitable stepper motors Suggested wiring configuration
440-420 Size 17
440-436 Size 17
191-8299 Size 17
191-8306 Size 17
Unipolar 2A (RS stock no. 332-098) 440-442 Size 23
This drive is only suitable for 440-458 Size 23
applications where low speeds 191-8328 Size 23 N/A
and low torques are required 191-8334 Size 23
191-8340 Size 23
191-8356 Size 23
191-8362 Size 23
191-8384 Size 23
440-442 Size 23 Series or parallel
440-455 Size 23 Parallel connection
191-8328 Size 23 Series
Bipolar 3.5A (RS stockno. 342-051) 191-8362 Size 23 Series
Suitable for medium current, 191-8378 Size 23 Series or parallel
medium torque applications 191-8384 Size 23 Series or parallel
440-464 Size 34 Series or parallel connection
440-470 Size 34 Series or parallel connection
. 191-8378 Size 23 Series or parallel
Bipolar 6A (RS stockno. 440-240). | 9] 8384 Size 23 Parallel
Suitable for high current, hightorque|  440_464 Size 34 Parallel connection
applications 440-470 Size 34 Series or parallel connection

Note: Connecting a stepper motor in series will give a good low speed high torque performance.
Connecting a stepper motor in parallel will give a good high speed lower torque performance.

Drive board connections

RS unipolar stepper motor drive board connections

Auiliary output Board supply
12Vde 50mA (15-30Vdic)
Y '
A Soar anc moor
"""""""" ! may share the same suppph

External conirols ; y -

H

|V motor (30vdc max)

! Y
Fulihalf step —Je-—mu—— 25
27 32 31 30 29

Clock ———— 24
RS stock no. 332-098

o —— .
Direction po—— 23 All board connections are to the

: ‘&' side of the DIN connector
Preset i 22

G~ Board
oscillator
(when
assembled)
*R = +V motor - rated winding vaitage (see oscillator section)

Osciliator control inputs.

Tated vanding current

Bipolar stepper motor drive board connections (RS stock nos. 342-051 and 440-240)

Motorsupsly 121 0 +36Y RS stock 1o 342051}

(@ 2071070V for RS stock no. 440.240)
2 OO
Ne
o1 o a1
) o . o2 | a2 1
O e U W
s “""‘J 4 Lead 6 Lead L‘"W L"‘N 8 Lead
. o e motor “J_W motor % MM molor
O araifel connections)
24 1 o4 24
10 Qs ] _‘ .I
12 o Synh 10 Ne
S~ Home 81 output
14 [=2
~ (CPup—
18 o -
Board - -
wo _©
20 o\ [+ {RS stock no. 440-240 no connection to pin 18).
Bpoo-
22 [
L VGO clock output
21 0 ©
ol O i 12 ot (50mA ) pose, .
Aux SV output (SOm#A max.) e
28 OO (+18V to +22v) s [‘
I I nauI Fu ch cow
39 O———O—
32 0—0—3—4 Common 0V o . & * \d
Stop/Run  Base BaselHigh High speed: Currant Output  Resel @1
speed ram vattes ka2t | progrom disable.  stata
4 This faciity requires the fiting of a thermal switch g e bae and “ pediiin g
2 Logic may share mofor supply f between +15V and +24V 1030 Nigh speeds. swiich
3 ifthe on-board VCO has bean filled the VO owiput may be orzero and ’
connecied diecty f he step clock o speeds 3.5A unit
peed pot is only
fited

‘These components are only required if on-baard VCO
has been filled
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Size 23 (5V 1A) (RS stock no. 440-442) using 2A unipolar drive

Pull out torque vs speed

Torque Drive 1 332-098
Voltage 1 24V
Ncm I/Phase : 1A - Unipolar I/nR
i1} tams :18°C
60 i Max. pull-in speed : 1000Hz full step
(no load) : 2000Hz half step
Note: Broken lines indicate resonance areas
50
I
k11§
i1
40
I
1 Full step
30
1 I
il
1T
20 i
1L :
1
10 1 H Half st
1T
0 HHHH Speed
1 2 3 4 5678910 2 3 4 5678910 2 3 4 5678910
0 100 1000 Fullstep __ 10000Hz
0 200 2000 Halfstep _______ 20000Hz

Size 23 (12V 0—6A) (RS stock no. 440-458) using 2A unipolar drive

Pull out torque vs speed

Torque
s i Drive  : 332008
Nem Voltage 1 25V .
I I/Phase : 600mA Unipolar L/nR
I t}\MB . 22°C
60 i .
Max. pull-in speed : 750Hz full step
(no load) : 1850Hz half step
RN
TIEGTRGTE
LT
50 TR
1 LI I
Ny
T
40 FHBHURE B
TN TN
B
G
FHH IR
HARHIDHE R
T
BRI
30 I TR
20
i DHalf step il
10
i
| 3 FTTRITARTY
0 H it~ Speed
1 2 3 4 56788910 2 3 4 5678910 2 3 4 5678910
0 100 1000 Fuli step 10000Hz

0 200 2000 Half step 20000Hz




