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2.3 Encoder

MS 25, MS 26 with integrated mounting control

Special highlights:
« easy mounting; no test box or oscilloscope needed
« the quality of the scanning signal is visible via a tricolored LED - directly at the reading head
« permanent-control of the scanning signals over the whole measuring length
« function-control of the reference impulse
* MS 25: two independent switch signals for individual functions
* MS 26: position of reference mark can be selected by the customer
one switch signal for special functions

2.4 714 Configuration

Automation Studio O|A] 3= 42 CHSot 25 L Ct.
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A, BAHQIZE FIE(8EACO151.001-1)= Incremental (ABR) 2 A A &L T},

Line Count & 2|L|0{ 2E{2| ENCODER: Line (Signal period) length Z}2 7|5t AMS E5| =&2€

6750 Lines/ty& 7| Y& LIC

x ol ENCODER: Line (Signal period) length 2
A2 =3t oF g Ct.

\ame

Value Unit

olAC AZAL HE RE0f wet 27| Cl2oe g

Description

3, % [BEACOTST 0011

Sy EncoderX41K
5 Interface type

B & Power supply

- Line resistance
- 2 Symmetry
& Line termination
= @ Reference pulse detection
by § Line count

Incremental (ABR)

Symmetrical
Active (R8422)
Normal Mode
6750

Value

Unit

Configured as Encoder of axis 1
Power supply of the encoder

Resistance of the encoder supply line (1 line) [Ohm]
Symmetry of the encoder signals

Number of pulses per encoder revalution [lines/revolution]

o QI2H FH=(8EACO151.001-1)7F 20{U= ACOPOS P3 E210|E &= Axis 1 2| QI2H FHCt

Description

HERY- ) == ANl

=
=
By O
B &

B

B

=3

Simulation

Power Supply
POWERLINK configuration
Encoder configuration
7 EncoderX41

e Interface type
& Encoder ¥42

' Interface type
5 EncoderX43

e 5 Interface type
Axes configuration

5 Ais 1

-y Drive Control
&% Encoder Link

7 Motor-/Posilion encoder
B 5 License required axis functions
5 Axis 2
- 7 Drive Control
= % Encoder Link

5 Motor-/Position encoder
B 7 License required axis functions
o5 Axis 3
e & Drive Control
& & Encoder Link

2 Motor-/Position encoder
B 5 License required axis functions

Notused
Notused

Notused

One encoder control

Encoder X41x (Plug-in madule)

One encoder control

Encoder X42

One encoder control

Encoder X43

Configured as EncoderT of axis 1
Configured as Encoder? of axis 2

Configured as Encoder? of axis 3

Encoder, whose actual position is used for vector- and position contral
For each technology function one license (1TGACP0000.00-01) is required

Encoder. whose actual position is used for vector- and position control
For each technology function one license (1TGACPD000.00-01) is required

Encoder. whose actual position is used for vector- and position control
For each technology function one license (1TGACP0000.00-01) is required
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m2tole 4y

EFAF 2|L|0f 2E{(3" party)= Parameter table Of] 31 ZE{ H|0|E{2 2| Ql2435(0}
HAS 42 LS| QIsHM AlLtEl 0] H 25t O|= excel sheet & &otH EL|CH

e Automation Studio Help Guid: c472ed70-2413-4cf1-930b-efb9f9729000

BHL|C}. Parameter table Of|

Name Value Unit Name Value Unit
MOTOR_POLEPAIR_WIDTH 0.027 m 1y Motor reference length 0.027 m
ENCODER: Type SinCos/INC SCALE_ENCOD_INCR 110592000 Incity
ENCOD_LINES_PER_REVO 6750 Lines/ty
Scaling error 0 Inc/ty
Increments per line 16384 Inc/line
Increment length (INC) 0.000244141 um/Inc
MOTOR_POLEPAIRS 1 -
MOTOR_LINEAR_SPEED_MOMINAL 0.5 m/s MOTOR_SPEED_RATED 111 min”'
MOTOR_LINEAR_SPEED_MAX 2 m/s MOTOR_SPEED_MAX 4444 min™'
MOTOR_FORCE_STALL 140 N l ; MOTOR_TORQ_STALL 0.60 Nm
MOTOR_FORCE_RATED 140 N MOTOR_TORQ_RATED 0.60 Nm
MOTOR_FORCE_MAX 280 N MOTOR_TORQ_MAX 1.20 MNm
MOTOR_LINEAR_VOLTAGE_CONSTAN] 107.39 Vime/(M/sS) MOTOR_VOLTAGE_CONST 48.33 m\Vmin
MOTOR_FORCE_CONST 93.3 N/Ame MOTOR_TORQ_CONST 0.401 NmM/Ape
MOTOR_MASS 1.3 kg MOTOR_INERTIA 0.0000240 kgm?
MOTOR_BRAKE_FORCE_RATED 0 N MOTOR_BRAKE_TORQ_RATED 0.00 Nm
Input fields: Enter values
Qutput fields
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m2tole 4y

AEE 2L 0 2E Otef0lE & CE 28U

= [Farameiars
@ CTRL_CYCLE_TIME_MODE 145 o CTRL Controller: Mode of controller cascade cycle times
- @ UDC_MNOMINAL 390 220 CTRL DC bus: Nominal voltage
= = Linear Motor Configuration
B Motor Parameter
----- % MOTOR_TYPE 30 2 Motor: Type
----- @ MOTOR_COMPATIBILITY 31 513 Motor: Software compatibility
% MOTOR_VOLTAGE_RATED 48 220 Motor: Rated voltage
% MOTOR_VOLTAGE_COMNST 49 24184 my*min Motor: Voltage constant
% MOTOR_SPEED_RATED 50 2222 Motor: Rated speed
% MOTOR_SPEED_MAX 51 3333 Motor: Maximum speed
® MOTOR_TORQ_STALL 52 06 Maotor: Stall torque
@ MOTOR_TORQ_RATED 53 06 Motor: Rated torque
@ MOTOR_TORQ_MAX 54 12 Motor: Peak torque
@ MOTOR_TORQ_CONST 55 0401 MNmyA Motor: Torque constant
@ MOTOR_CURR_STALL 56 3 Motor: Stall current
@ MOTOR_CURR_RATED 57 15 Motor: Rated current
----- % MOTOR_CURR_MAX 58 36 Motor: Peak current
----- % MOTOR_WIND_CROSS_SECT 59 o Motor: Phase cross section
----- @ MOTOR_STATOR_RESISTANCE 60 15.335 Motor: Stator resistance
----- @ MOTOR_STATOR_INDUCTAMNCE 61 0.0515 Henry Motor: Stator inductance
® MOTOR_INERTIA 62 0.0000240 2 Motor: Moment ofinertia
% MOTOR_COMMUT_OFFSET B3 o Motor: Commutation offset
% MOTOR_TAU_THERM 849 0.251 Motor: Thermal time constant
% MOTOR_BRAKE_CURR_RATED 42 o Motor holding brake: Rated current
% MOTOR_BRAKE_TORO_RATED 43 o Motor holding brake: Rated torque
@ MOTOR_BRAKE_ON_TIME 44 o Motor holding brake: Engaging delay
@ MOTOR_BRAKE_OFF_TIME 45 o Motor holding brake: Release delay
@ MOTOR_FPOLERPAIRS 47 1 Motor: Number of pole-pairs
Gh- ) Isolation Parameter
Er- % Motor Phasing
e % PHASING_MODE 276 o Motor: Phasing: Mode
- @ PHASING_CURR 275 3.2 Motor: Phasing: Current
- @ MOTOR_CURR_ROT_DIR 872 255 Motor: Rotational direction of current
Parameter ID Parameter Description
name

MOTOR_BRAKE_CURR_RATED

42

MOTOR_BRAKE_TORQ_RATED

43

MOTOR_BRAKE_ON_TIME

44

MOTOR_BRAKE_OFF_TIME

45

YSt= ZE{7t Brake type & f 2t&
(Help &t2)

MR
ot
r
a

MOTOR_POLEPAIRS

47

Motor 2| = 74 (Excel sheet %)

MOTOR_VOLTAGE_RATED

48

Motor Q| Rated voltage (Excel sheet 2t2)

MOTOR_VOLTAGE_CONST

49

Motor 2| Voltage constant (Excel sheet =)

MOTOR_SPEED_RATED

50

Motor 2| Rated Speed

MOTOR_SPEED_MAX

51

Motor 2] Maximum Speed

MOTOR_TORQ_STALL

52

Motor 2| Stall Torque

MOTOR_TORQ_RATED

53

Motor 2| Rated Torque

MOTOR_TORQ_MAX

54

Motor 2| Maximum Torgue

MOTOR_TORQ_CONST

55

Motor @] Torque Constant

MOTOR_CURR_STALL

56

Motor 2| Stall Current

MOTOR_CURR_RATED

57

Motor 2| Rated Current

MOTOR_CURR_MAX

58

Motor 2] Maximum Current

MOTOR_WIND_CROSS_SECT

59

Motor 2| Winding CtHA

MOTOR_STATOR_RESISTANCE

60

Motor 2| Stator Resistance

MOTOR_STATOR_INDUCTANCE

61

Motor | Stator Inductance

MOTOR_INERTIA

62

Motor 2| Inertia

MOTOR_COMMUT_OFFSET

63

Motor 2] Commutation Offeset
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m2tole 4y

3.3 Oj2}0|E{ =kl (Parameter Identification)

Oj2t0|e 2 =5 & Test 2t 2 S0{7} Ot2}0|E{ 2 Identification & 4~ Q&L C}
Identification 218 & &2 (Quality)E &It 2|Z HfEfDIH S ACOPOS Parameter table 2| I}2t0|E{0f|
AL CE oY S2 0t ofetole 2382 AIX|L 0] 2HZ LT

FEEEEEET IQEN

Oercsion |
[ITrace enabled $ U E Name . Value Unit [S)escnptmn A
& Stop o S status tatus
Limits =3 parameter Parameters
& Initialize @ name Name of data object
Service Interface Er- 1 motor_induction Induction motor
.FO Read drive parameter - % staus Status
& Write drive parameter - ¥ mods ncOFF Mode
=% Motor Simulation a® ok ncFALSE Operation complete
[ Swichon a® emor ncFALSE Eror
¢ Switch off g @ quality 0 % Qualty of parameter identification
¢ Read parameters & parameter Parameters
L& Initialize parameters ¢ mode [ncDENTIFICATION | Mode ]
Erfis Setup - @ un 0 v Rated voltage
Induction Mator - @ in A Rated current
& Determine parameters @ vn 0 Timin  Rated speed
& Save parameters @ fn 0 cps  Ratedfrequency
OSWDCWW.US Motor - @ cos_phi 0 Active power factor
@ S:\Ijegvm!;;z:z:geters @ ttipping_therm 0 B Tripping time atthermal overload
Motor thm “ optional Optional parameters
¢ Dm:ymmsg - mator_synchron Synchronous motor
T4 Save param - 7 stalus Status
}'E Controller Autotuning ] %alame;ev . ;arjmetels
& Starttuning mode ode
¢ Save parameters - @ zp 0 Number of polepairs
1SQ-Ripple @ un 0 \ Rated voltage
.Eo Determine parameters @ in 0 A Rated current
& Save parameters - @ von 0 1/min  Rated speed
& Stop v @ trqn 0 Nm  Rated torque v
Exclusive mode < >
1 1
3.4 Commutation offset 2} Motor phase
o O = 7|0l M2 2 2 5 o ost =Ll
2|L0] 2E{Q| AR 27|9| HF XA} offset & 27| 2|3 M= motor phase 7t Z &L C} iE5H= motor phase
CS i=Ne] 2|2 E
mOdetl:I'D—- s EE—HEﬁ—H I-l_ |L_‘|'
Synchronous
motor
<__Encodertype -
7 Incre mental
o Y
Absolut i ~ Helding ~
. brake -
hd No
r Yes
- N X X
< Comissioning - “Ironless - _—~Movement —_
~ ~ _ motor - ~__ allowed
LY
| - .
| No ’ . No Small
Yes " Defined Large
| __ position after P
. boot -
' v " ' v '
Stepper Direct | Saturation Stepper Dither
Yes No
.
Direct Il
L i
Not supported
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(5 | [SESES)

THK 2|L|0 2E{0f| AF2El motor phase & saturation mode O|0{ saturation mode & A}7| L3154 S
0|85t 27|29 ZZ2} offset 2 2= phase 2 LICH

Qkk 2[L O] 2E{2] Forcer (2] 2} 7t 20| Otd(Ironless) A< AH7| 2257+ LO{LEA| @47| TiE20] offset =
S 4 Y&LICt £ PHASING _CURR Q| 27| M3 Zt(default 2)& £L2¢8HL|C}t PHASING_CURR 40| de-
u 7

It 2L 42 0= AT YFA offset S 22 4 YlEHCh HEs R4t offset S A e 0=

N2

—
Q

tHA T2C OTr =

27| YA ZteliR= M 7O 40| F&SHR| 7| WEof| 2|L|0f 2E{E A|2I5HALOLZ} Lag error & S2HHH
HEZLICH PHASING_CURR 2 C}2 B2} 20| A4AtZ|H 2t phase mode Of T2t CHELCt £ PHAISNG_TIME
2 Eaf A2t ¥ TSI

PHASING_CURR RD,WR | R4 A Motor: Phasing: Current

Default value

The default value depends on the phasing mode.

SATURATION: 1.5*SQRT(2)*MIN(MOTOR_CURR_RATED, ACOPOS_CURR_RATED)
STEDPER:  SQRT(2)*MIN(ACOPOS_CURR_RATED, 0.8%MOTOR_CURR_RATED)
DITHER: 0.1%SQRT (2) *MOTOR_CURR_RATED

Value range
0 .. 0.75*sqrt(2)“MIN(MOTOR CURR_PZIRK, ACOPOS_CURR_PERK)

PHASING TIME RD,WR | R4 s Motar: Phasing: Time

Default value
The default value depends on the phasing mode.
SATURATION: 0O
STEPEER: 4.
DITHER: 0.
DIRECT I: O
DIRECT II: O

0
02

Value range
SATURATION:

2 .. 100.0 (from V2.340)
02 .. 0.1

Test 2H0I|M S Phase mode £ £3lf Commutation Offset 2 2H2 4= Q& L|Ct Commutation Offset 2
DE (2|0 Tet &HAF Shatz|< 2H0| 1 E210|E A A|ZF Al Commutation Offset & 2H= 144 ZIsHEHL| T}
(Direct A|2])

AESE 6 AEEE [N

Structure v ax

[]Use neaction o~ Sruetee T '
[Trage enabled é_s Ll) EL Name Value Unit  Description A
¢ Sto - & phase_cross.. 0 mm*  Cross section of a phase
p ~
EFeE Limits b @ invel_al 0 Inverter characteristic: Gain factor
.Eo Initialize L 0 invel_a2 0 1A Inverter characteristic: Exponent
EH% Service Interface 4 motor_phasing Motor phasing
'Eo Read drive parameter < status Status
& Write drive parameter a® mode neOFF Mode
%8 Motor Simulation ia® ok ncFALSE Operation complete
o switchon g @ ermor neTRUE Error
[~ Switch oft g @ tho_0 0 rad Commutation offset
|- Read parameters La® 2p 0 Number of pelepairs
¢ Initalize parameters “ parameter Parameters
59 Sewp [ oge ]
82 Induction Motor e Y Curent
FO Determine parameters [P 0 A Time
& Save parameters < controller Controller
392 Synchronous Motor ® s Sttt
g g:\‘,ee":‘a",:x;:ge'e's l-a¢ mode ncOFF Mode
H92 Motor phasing g @ ok ncFALSE Operation complete
5 Determine g @ ermor ncFALSE Error
L save parameters | parameter Parameters
9= Controller Autotuning - @ mode 0 Mode
.Eo Starttuning @ arientation neHORIZONTAL Orientation
& Save parameters i & operating_point  ncTUNE_STANDSTILL Operating point
92 ISQ-Ripple i~ @ i_max_percent 25 % Maximum percentage for rated current
'Eo Determine parameters @ v_max_percent 50 % Maximum percentage for speed limit value
& Save parameters ¢ s_max 0 Units~ Maximum move distance
L& stop v i @ ds_max 2000 Units ~ Maximum lag error v
Exclusive mode < >
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E L 7é1| |
m o
SHZ|
£ 282 =0.5m/s
-/ - .
Qx| 2H%| =0.45m
FA =R =0.
Axis 0 ... CIRL Position contX Actual speed, 06/11/19, 10: time/s
5oL
Fau
L7
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1
Axis 0 ... CIRL Position controller: Set speed, 06/11/19, 10:
900000.0|x-pos.. 1.918000
700000.
|x-diff. 1:384000
- 500000. Ofy-ayff. 0 000000
b
5 300000.
5 100000
: Falu
-100000. 9 L
0.0 0.2 0.4 0.8 1.0 1.2 1.4 1.6
Axis 0 ... CTRL Position controller: Actual position, 06/11/18, 10:11:08 time/s
500000.0[x-pos. 1.918000 I
200000 . of¥=P: 449988
|x-diff. 1.384000.
o 300000, g[¥-GiIf--44998
bt
& 200000,
5
100000.
0.9 T
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Axis 0 ... CTRL Position controller: Set position, 06/11/18%, 10:11:08 time/s
900000.0|x-pos. 1.918900
760000 gl 450000200800
(x-diff. 1.384000
. 500000.0y-dres: : |
8 beeccini e e I
£ 300000.
= I —
100000. oy
=100000. 0 e
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
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