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-Linear Motor Commissioning-

Date: 2016.11.24

We reserve the right to change the content of this manual without prior notice. The information contained
herein is believed to be accurate as of the date of publication, however, B&R makes no warranty, expressed
or implied, with regards to the products or the documentation contained within this document. B&R shall not
be liable in the event if incidental or consequential damages in connection with or arising from the furnishing,
performance or use of these products. The software names, hardware names and trademarks used in this
document are registered by the respective companies.
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Version | Date Comment Edited by
1.0 Nov 24, 2016 | First Edition Dongsu Kim
Table 1: Versions

Name Company, Department Amount | Remarks

Table 2: Distribution

Safety notices in this document are organized as follows:

Safety notice Description

Danger! Disregarding the safety regulations and guidelines can be life-threatening.

Warning! Disregarding the safety regulations and guidelines can result in severe injury or heavy damage to mate-
rial.

Caution! Disregarding the safety regulations and guidelines can result in injury or damage to material.

Information: Important information used to prevent errors.

Table 3: Safety notices
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List Specification (Model name) Reference
Linear motor I-force 410 PAKER
Encoder Lida487 HEIDENHAIN
CPU 5AP1120.121 5PPC2100
Servo Drive 8Vv1090.00-2 ACOPOS 1090
Interface card | 8AC114.60-2 (2ea)

8AC120.60-1 (2ea)

I-Force Ironless 410 Series

Performance
Model Units 4102 410-3 410-4 410-6 410-8
1041.4 15236 20063 2067.2 3628.1
arce I
SZTES N} ooy {342.5) {451.0) {667.0) {883.0)
. 2331 240.8 448.0 663.7 g78.6
Force 3

e e (76.6) {100.9) (1402 (197.5)
Peak Power w 2835 4050 5265 7605 10125

Continuous Power W 142 203 283 385 506

1) Peak jorce end cument based on 5% duty cycle and one second duration.
2} Continuous force and curment based on cail winding temperature maintained at 100°C.

Electrical
Modal Units: 410-2 410-3 410-4 410-6 410-8
Winding Seres/ParallelTiple 8 P T &8 P T 8 P T 8 P T § P T
Peak C ﬂp"’i"“ 181 382 573 166 372 556 184 368 552 181 382 543 160 3680 540
RMS 135 270 405 132 236 385 130 260 300 128 256 384 127 255 382
Continuous Current Apksie 43 BF 129 42 B4 126 41 82 123 41 B2 123 40 80 120

AMS 30 61 81 30 59 89 289 5B 687 20 58 A7 28 57 85

MNApeak 545 273 182 B16 4089 273 1080 545 363 1637 616 546 21641002 728
/A peak 123 61 471 184 82 61 245 123 82 368 184 123 401 248 164

Vim's 630 315 21.0 845 472 315 1260 63.0 42.0 169.0 4.5 63.0 252.0126.0 84.0
Vinfe 160 08B0 053 240 120 080 330 160 107 480 240 1680 640 320 213

Resistance @ 25°C [phase-to-phase) ¥ ohms 80 20 08 120 20 13 160 40 18 240 B0 27 320 B0 16
Inductance [phase-to-phasa) 4 mH 100 25 11 150 38 17 200 50 22 300 75 33 400 100 44
Electrical Tima Constant 5 me 13 13 12 13 13 13 13 13 13 13 13 13 13 13 13

NW 19,57 10.57 10.57 23.96 23.96 23.96 27.67 27.67 27.67 33.00 33.90 33.00 39,14 39.14 30,14
I/W 440 440 440 530 539 530 622 622 622 762 TA2 762 BB0 860 B0

Terminal Voltage (max.) 7 VDG 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330
1) Force constent is pesk of reststive force produced by 1.0 amp thru cne motor lead and 0.5 emps thru other two leeda.
Also, Back EMF [Viin'sec) * 7885 = Foroe constant (liemp).
Z) Back EMF measured betwesn any two motor leads while moving at constant valocity, Value is smpliude or O-Peak of sine wave produced.
3] Redistance measured between any tao motor leads with motor connected in Delta winding at 25 %C. For termperature st 100 °C, multiphy
resistence by 1285 (75 °C rse © 0L.3B3%00).
4] Inductance measured using 1 Kz with the motor in the magnetic fisld.
5] Electrical time constant is time it tekes for motor velue to reech 83% of its final curent sfter a step change in woitage.
8] Motor constant is & messure of eficiency. Calculated by dividing the forca constant by the sguare root of the motor resistence st masimum
operating temperature.
7] Consult fsctory for use with non-Parker ampiifiers.

Force Constant 1

Back EMF 2

Motor Constant &
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2.3 A H(Encoder)

@ HEIDENHAIN

Montageanleitung
Mounting Instructions
Instructions de montage
Istruzioni di montaggio
Instrucciones de montaje

LIDA 477
LIDA 487

11/2013
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HE|O|E{ 7|2 ZF & %S9

21243l F=0{of BfLICH.

=T

Parameter table of Zt2 =0{F 7| 2|5 Motor 2| CI|O|E{A|E & & 115104 AFALS| Ml A|E0] EZHAE
b_

LAl S, GUID: c472ed70-2413-4cf1-930b-efb9f9729000)

o T A

Linear motor 2| Z2< Parameter table 0l Motor Parameter 2t S

grLict. (Help ofl

Motion > Reference manual > ACOPOS drive functions > Motor > Synchronous Linear Motor >
Parameter conversion from linear motor to synchronous motor

1) AHAE =Y

Parameter conversion from linear motor to synchronous motor

An I provided to help with the parameter conversion:

Name Value | Unit | |[Name | Value | Unit |
MOTOR POLEF T 00281 m 1 Refer ) 281 al
- ¥ - 8 . | ‘.I 10 |
MO AL 5 | ms | » 1068 o "
MO s 1 ms | 0 [ 1068 y
MO \".’- | N ‘lv—-":r/" :7"(ﬂ77. n__
M 21 N L | 054 m
m ONSTANT | 400 | VewAwa)|  [n 1873 | :
M 1 NAy, A 2683 ‘et
EN 1000 | wmA 4603904
MO X E | £ 8% 4 3846 |
Input feios  Enter values
Outpust Nelds
2) Encoder Setting

o EME M AE 9| Motor reference length 2 21+ 22 O[S &LICt

e Units = Motor reference length(m)

e Rev =1

o CHIBdZAlol= Motor reference length o] /& um, mm &2 nm 2 HZEFof =2dgrL|ct
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3) Parameter table &4

o AMAIE Q| Output field 0f| Y= 2t

<Linear motor calculation AMA|E>

il

LinearMotor_Calculati

£ £ Automation studio 2| Parameter table oi| 7| g L|C}.

i E A|El MOTOR_COMMUT_OFFSET &t 2 X 2|8t 2 & Parameter 2tE2

on.xls
! gAxisOla:gAxisOla.apt [ACOPOS Parameter Table Editor] X
= |
Name ID Value Unit Description
=~ Parameters
@ UDC_NOMINAL 390 220 v CTRL DC bus: Nominal voltage
----- @ SGEN_SW_END_IGNORE 128 1 Limitvalues: Ignare SW end positions
B P :
@ MOTOR_VOLTAGE_RATED 48 220 v Motor. Rated voltage
----- @ MOTOR_VOLTAGE_CONST 49 56.70 mV*min Motor: Voltage constant
#® MOTOR_SPEED_RATED 50 352 1/min Motor: Rated speed
% MOTOR_SPEED_MAX 51 703 1/min Motor. Maximum speed
----- % MOTOR_TORQ_STALL 52 990 Nm Motor: Stall torque
# MOTOR_TORQ_RATED 53 am Nm Motor: Rated torque
@ MOTOR_TORQ_MAX 54 4030 Nm Motor: Peak torque
----- % MOTOR_TORQ_COMNST 55 11m Nm/A Motor. Torque constant
% MOTOR_CURR_STALL 56 58 A Motor: Stall current
% MOTOR_CURR_RATED 57 58 A Motor: Rated current
----- % MOTOR_CURR_MAX 58 256 A Motor. Peak current
----- % MOTOR_WIND_CROSS_SECT 59 o mm Motor: Line cross section
% MOTOR_STATOR_RESISTANCE 60 6.0 Ohm Motor: Stator resistance
% MOTOR_STATOR_INDUCTANCE 61 0.0075 Henry Motor. Stator inductance
----- @ MOTOR_INERTIA 62 0.0007969 kgm Motor: Moment of inertia
@ MOTOR_COMMUT_OFFSET 63 rad Motor: Commutation offset4.3317637
% MOTOR_TAU_THERM 849 0251 s Motor. Thermal time constant
& & Isolation parameters
te @ MOTOR_WIND_TEMP_MAX 74 130 ? Temperature sensor: Limit temperature
- & 882 8ACT20.00
i @ ENCOD_TYPE 97 nclNC Encoderl: Type
% SCALE_ENCOD_INCR 109 69910528 Encoderl: Encoder scaling: increments per SCALE_ENCOD_MOTOR_REV motor revolutions
@ ENCOD_LINE_CHK_IGNORE 727 0 Encoderl:Ignore check
----- % MOTOR_CURR_ROT_DIR 872 255 Motor. Rotational direction of current
% PHASING_MODE 276 2 Motor: Phasing: Mode
Zt2 NC Test Wind 0[&3t04 Motor Ph &A1 A
¢ MOTOR_COMMUT_OFFSET est Window & ° otor Phasing 2 S
(=  K=J
#4e e & AsLch
=] = St
e Mode £ Stepper & MEH5104 Phasing 2 &l A|3t04 Commute Offset Zt2 7|gL|Ct.
o -
(Motor 7+ &f 70cm HE SX0|22 Fo| He

e Phasing Aloll Temperature, Lag error 01 2|3}04
2E C|HEM (0, 255)2 #4304 Phasing 2

NS

'ﬁH%*’s'% MOTOR_CURR_ROT_DIR(872)2|

m-

LC

LY
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I f‘%ghisﬂlmdc’ x I = gAxis0lazgAxisOla.apt [ACOPQOS Parameter Table Editor] |% SPPC2100_BY44_000a:Cpu.per [Permanent Variables] ‘ &) Acpl0map.ncm [Mapping Editor] v

G EBR B sE

[ Use neaction

& Save parameters
Synchronous Motor
‘EO Determine parameters
& Save parameters

®r2 Motor phasing

m

| ¢ Determine parameters

Lo save parameters

& Stop

q

Structure v o3 X

motor_induction
motor_synchron
motor_phasing
status
parameter

alR

] A Current
Controller Autotuning o1 0 A Time
: gt:\:tewna”:agmeters - controller Contraller
ISQ—Rippp\e - = isq_ripple ISQ-Ripple
- ; .
'EO Determine parameters [#- = monitor Monitor
¢ Save parameters B~ message Messages (errors. wamnings)
B B~ ne_test NC Test

ncMOTPH_STEPPER | |

[[]Trace enabled Name Valug Unit  Description -
-4 Homing gl ~ encoder_if Encoder Interface
®32 Basis Movement limit Limitvalue
@3 Limits controller Controller
#3 Service Interface move Movement
3 Motor Simulation o setup Setup
Setup status ncOFF Status
Induction Mator detail ncOFF Detail
'EO Determine parameters datobj Data object [ |
Induction motor

Synchronous mator
Motor phasing
Status

Parameters

m

l

e ParlD 48~63 Zt0| 7|0| C} |2 Identification & & A|5+0{ Parameter Quality &

o 2245 Parameter gt0| 2HI2X| 2f2 B0 Quality 20| &7 Lt& += 7| IHE0fl Parameter

7S xHErol

S
= T

CtAl Identification 2 & A& LICEH (Quality = I X[L|o{ BHEF 5tof| TIZY)

mgAxisol.mdc’ X } 8 gAxis0lazgAxisOla.apt [ACOPOS Parameter Table Editor] ‘ # Acpl0map.ncm [Mapping Editor] -
QESH B e )
[ s reacion
] Trace enahled Name Valug Unit  Description -
L4 Homing )l @ ermor ncFALSE Error
®2 Bagis Movement % quality o % Quality of parameter identification
s Limits -7 parameter Parameters
®2 Service Interface mode -
®2 Motor Simulation E @ zp 0 Number of polepairs
Setup @ un 0 \ Rated voltage
Induction Motor @ i_n o A Rated current
‘E@ Determine parameters @ wv_n 0 1/min  Rated speed
& Save parameters @ trg_n ] Nm Rated torque
Synchronous Mator % trg_max 0 Nm Peak torque
‘Eo Determine parameters @ i_max 0 A Peak current
& Save parameters @ tiipping_t. 0 5 Tripping time atthermal overload
#=_Motor phasing E G optional Optional parameters
| tg gz\irrs;zgzgzemm =R rgutcr_phasing Motor phasing
status Status
E-¥z Controller Autotuning El'/?z parameter Parameters |
7 gf&:ﬁ”ﬁmmm -4 mode ncMOTPH_STEPPER Mode i
=92 13Q-Ripple @i 0 A Current
.EO Determine parameters - @t 0 s Time
& Save parameters - = controller Controller
L4 Stop I~ | = status Status N
— Fe ¥ narameter Parameters

4) ZE &Y

e Speed, Position o CH&F Auto tuning & Al AIZFLICH

e Motor movement & Sall 7ol CHEr E7HE TI=-A7LICH
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F &% : Lag error, ZE{ T&, 2 T, Set&Actual Position 0f| Ci8t C|O|E}E Trace 2

o
GItELch
e FJIXOZ Fine tuning € 57| I3l Servo Loop Optimizer & 4& 3104 Gain 2t =X =&
Filter(BIQUAD, NOTCH 8) & At&3ll & = &Lct
*EDAE: B4 S X|HHM Lag error 7F 3 H| &g Al Parameter 2232 JtsMH0o| 2
5 ##
——————————— Target-------------------
Target speed  : 20 mm/s ,
Target acc , dec : 100 mm/s
Distance 1m
------------ Result- - ----------------
velocity ripple : 5.6 um/s (Velocity Max — Min g}
tracking error : 250 nm (Master Cl{H| Slave Actual position X}0])
Loastans T
e e
1004008 ST —ewiis soeed
b T
B s.owon / ——
1
|
L =
|
' \ T e e e

<Trace Data>

ﬂ
TER

LinearMotorTestResul

t.csv LinearMotorTestResult.mch
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