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Shortened Positioning Time 7) Highly Accurate
A new servo algorithm shortens the settling time to ihi
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1J 0 sensor with positioning accuracy of 30 arc seconds,
j requiring no homing operations.

The interchangeable motors and driver units can be
combined freely.
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_P/ NSK’s advanced design technology creates a
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(PS1 type) and upgraded functionality. The optimal
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density as conventional motors.
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High-performance
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Control Technology of PS Series Megatorque Motors

@ Adopts a high-performance follow-up controller to minimize positioning errors

@ Adopts a friction compensation control to reduce the settling time

High-speed positioning with a settling time of 1 [ms]

Results of 180° Positioning of the PS Series

Positioning time: 147 [ms]

In-position signal

147 [ms] 7

Rotational speed
Command

— Settling time: 1 [ms]

— Maximum rotational speed: 7.2 [s7]

— In-position width: 0.06°

~— Positioning error: 0.09°

Motor model: PS1006
Load inertia: 0.003 [kg - m?]

7.0

3.4

Rotational speed, [s]

Motor model: PS3060
Company A Load moment of inertia: 0.06 [kg - m?]

3/ NSK

150

300

Time, [ms]

Applications of PS Series Megatorque MOtOVSl“_h.\

q

High-speed robot arms for CD media

System Configuration

Handy Terminal™
FHT21

EDC Driver Unit*

RS-232C communication

Main power

24V DC power supply

High-resolution positioning table

- Sequencer
- Pulse train controller

I |
O | B

Control power )

Control I/0 signal

PS Series Megatorque Motor*

10
D r
Single-phase 200 - 230 [VAC]
Single-phase 100 — 115 [VAC]

Cable set™
Resolver cable

www.bergab.ru bepr Ab bergab@ya.ru Ten. (495)-228-06-21, cdakc (495) 223-3071

Motor cable
*Provided by NSK
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1. MOtOr SpeCificationS fOr Pswsgcﬁlé'glfmp b@ya.ru Ten. (495)-228-06-21, cpakc (495) 223-3071

PS 1 Type Motor PS 3 Type Motor

1.1 Coding for Motor Reference Number 1.3 Coding for Motor Reference Number

reterence mmoer (M-PS| [ 1//006 | K| N/ 001 rermerciis 2! IM-PS| [3][015] K| [N] [001

PS Series Megatorque Motor Design serial number 01: Standard PS Series Megatorque Motor Design serial number 01: Standard
Motor size code N: Standard Motor size code N: Standard
K: Standard K: Standard
Maximum output torque [N-m] (incorporates absolute position sensor) Maximum output torque [N-m] (incorporates absolute position sensor)
1.2 PS 1 Type Motor Specifications 1.4 PS 3 Type Motor Specifications
Motor model PS1006 PS1012 PS1018 Motor mode! PS3015 PS3030 PS3060 PS3090
Functional item Functional item

Motor outer diameter [mm] ¢100 Motor outer diameter [mm] ¢150
Maximum output torque [N - m] 6 12 18 Maximum output torque [N - m] 15 30 60 90
Rated output torque [N - m] 2 4 6 Rated output torque [N - m] 5 10 20 30
Motor height [mm] 85 110 135 Motor height [mm] 85 102 136 170
Motor hollow diameter [mm] ¢35 Motor hollow diameter [mm] $56
Maximum rotational speed [s7"] 10 Maximum rotational speed [s™'] 10 8 ‘ 5
Resolution of position sensor [count/rev] 2 621 440 Resolution of position sensor [count/rev] 2 621 440
Absolute accuracy [arc sec] 30 (interchangeable type, ambient temperature: 25 + 5 ['C]) Absolute accuracy [arc sec] 30 (interchangeable type, ambient temperature: 25 + 5 ['C])
Repeatability [arc sec] +2 Repeatability [arc sec] +2
Allowable axial load [N] 1 000 (under no radial load) Allowable axial load [N] 2 000 (under no radial load)
Allowable radial load [N] 820 (under no axial load) Allowable radial load [N] 1 700 (under no axial load)
Allowable moment load [N - m] 28 Allowable moment load [N - m] 42
Rotor inertia moment [kg - m?] 0.0024 0.0031 0.0038 Rotor inertia moment [kg - m?] 0.011 0.014 0.019 0.024
Mass [kg] 2.4 3.8 4.6 Mass [kg] 5.5 6.9 11.0 13.8
Environmental conditions R R o s b s o e A Environmental contions T e e e i

Note: Please consult with NSK in case the axial load, radial load, and moment load are all applied on the motor simultaneously. Note: Please consult with NSK in case the axial load, radial load, and moment load are all applied on the motor simultaneously.
6-M4x0.7 %7 6-MAx07x6 PS3015: 4.0
PCDO92 (60 equal pitch) EeResliieqialloiich) BB PS3030: 5.0 6-M6x1.0x9
[ 0.050 } PS1006: 4.0 . s ; PS3060: 5.0 PCD69 (60° equal pitch)
PS1012: 5.0 PCD139 (60° equal pitch) 0.050 Eenoteln (60° equal pitch)
PS1018: 6.0
} Motor connector Motor connector
B I ) -—H i =
- - 1 [ IS ]
88 ~ L | ASS
29| o Y = (33.6
3| 9w 2 (33.6) - (33.6)
2|32 - - Q 5| B o
s ® L 3l 2] o 2
Resolver connector - Ol & g I e — | -
RIS S
i I B W — _ Resolver connector
3C
| e H
§| » 3
(33.6)
g
= (33.6)
300+20
10
PS1006 Model (6N-m): 85+0.4 10 300£20
Non-rotating part PS1012 Model (12N-m): 110+0.4 Non-rotating part Non-rotating part
PS1018 Model (18N-m): 135:0.4 Rotor PS3015 Model (15N-m): 85:0.4
Rotor X Material: Aluminum PS3030 Model (30N-m): 102:+0.4 Mounting base
Material: Aluminum Mounting base Rotating part PS3060 Model (60N-m): 136+0.4 Non-rotating part
Rotating part PS3090 Model (90N-m): 170+0.4

Note: Please pay special attention to interference with the connectors when using the resolver hollow to insert a component.
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2 EDC Driver UnitS www.bergab.ru bepr Ab bergab@ya.ru Ten. (495)-228-06-21, cdakc (495) 223-3071

2.1 Coding for Driver Unit Reference Number 2.3 General Specification of Driver Unit
Example of M EDC PS" @ @ D 1 2 Applicable motor model PS1006 PS1012 PS1018 PS3015 PS3030 PS3060 PS3090
Reference Number 006 5 0 0 Motor outer diameter [mm] ¢100 ¢150
Connector, mounting bracket, manual Rated power capacity [VA] 230 380 500 470 770 1300 1700
(English version)
2 B U In CE)WUte ,. Maximum power capacity [VA] 670 1200 1500 1400 2 400 3900 5900
Design serial number 01: Standard & Control power specification . .
Motor model ) . Single-phase 100-115 [VAC], single-phase 200-230 [VAC]
Function 5:Standard Main power specification
Main power voltage G GOl (oo Resolution of position sensor [count/rev] 2 621 440
A: 200 - 230 VAC (single-ph Specificati f iti
C:100 - 110 VAC giiﬂgug-ghgig B: |ncorpof§§55'§?,s'3?u?e ggi:ﬁgﬂ 22228{ Position command mode Programmable indexer positioning command (up to 265 channels, positioning commands and
parameter settings are programmable), pulse train command and RS-232C communication command.
2.2 Dimensions of Driver Unit Photo-coupler input
Pulse train input Maximum pulse train frequency: 1 [MHz] o
Input signal Input pulse format: CW/CCW; pulse and directional; ¢A/¢B
Resolution changer for free multiplication is available (1000-5242880 [count/rev])
<Accessory for standard type> Control input Photo-coupler input (usable as either £ common) x 17 inputs; Power voltage: 24 [V]
® CN2 connector (user side) Signal format: ¢A/¢B/¢Z line driver
Connector: 54306-5011 (Molex) Resolution of phase A and B: Shipping set: 20480 [count/rev] (81920 [count/rev] after quadrupled)
Connector shell: 54331-0501 (Molex) Maximum: 1310720 [count/rev] (5242880 [count/rev] after quadrupled)
Position feedback signal *The resolution limits the Motor maximum speed because the processing frequency is limited to
@ CNS5 connector (user side) Output 781K [HZ].
Connector: 231-305/026-000 (WAGO) signal Maximum speed [s-1] = 781K [HZ]/Resolution of Phase A (B)
Wiring lever: 231-131(WAGO) Resolution of phase Z: 80 [count/rev]

Photo coupler output (usable as either + common) x 8 outputs;

® Driver Unit mounting bracket Control output
Maximum switching capacity: 24 [VDC] /50 [mA]

@ Manual (English version)
Excess position error, software thermal, CPU error, travel limit over, resolver circuit error,

Alarms over current, abnormal main AC line voltage, control AC line under voltage,
IPM alarm, motor circuit error, communication error, velocity error, power amp overheat

Monitoring function Analog monitor x 2, RS-232C communication monitor
Communication RS-232C
o 80 Z:M5 Tap Automatic tuning
o 2 . Other Allocation of functions to control input/output signal ports
ﬂ ]\ ﬂ /\ ﬂ ﬂ ﬂ ﬂ ]\ ﬂ ]\ ﬂ E * Zg :: IZ: 22:2: :23:: Eziggg ::j Eggggg: Acceleration profiling (modified sine, modified trapezoid, cycloid and half sine)
1T 1T | * Weight: 1.1kg (1.8kg for motor model PS3060 i ; i
- = = and PS3090.) Option Field bus (CC-Link)
MUHUUUUUUUUUUUUHUU Operating/storage temperatures | 0 to 50 [*C] /=20 to +70 [C]
INIRLIRRTn Operating | o0 o ; .
o -~ Operating/storage humidity 90% or less [no condensation]
70 (90)*! . o .
o Frot mounting 10 Vibration resistance 4.9 [m/s?]
30 22 . . . .
%He iJ» e Incorporated Regeneration External dump resistor (M-E014DCKR1-100, sold separately). Connect to R+ and R-. Do not short circuit.
77777 ‘W””; o i} Az Dynamic brake Functions at power-off, servo-off and an occurrence of alarm
(Position sensor)
== K UL UL508C (pending approval)
o5 Safety .
(control/main power) (RSC—;JZC) q standards CE LVD EN50178 (pendmg approval)
o [ - EMC EMI: EN55011, EMS: EN61000-6-2 (pending approval)
g q
g g RS-232C CN1 D-sub 9 pins
3 é 8 CN4 CN2 é g . i _Di i
B =— Gontrol 1) = Control /O CN2 gtémlfj.aLdttype: ?g pins Ea:z p!IcE connec‘ior (user s!ge connec:or)
= |||_= & -Link type : 10 pins half-pitch connector (user side connector)
8 O] 2
. _ o = ’ T Position sensor CN3 14 pins half-pitch connector
Ground terminal te}
(M4) ol
LN 1S f Connector | Motor
% 8 ! External regeneration CN4 Plastic connector (UL and CE approved)
— | resistor
I (T
i f“ ,} i K- Control/main power CN5 Plastic connector (UL and CE approved) (user side connector)
”””””” B _lel |
MET CC-Link (option) CNeé Connector MSTB2, 5/5-STF-5, 08AU (Phoenix Contact)

7|NSK www.bergab.ru Bepr AB bergab@ya.ru Ten. (495)-228-06-21, dakc (495) 223-3071 NSK 8
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2.4 Signal Specifications of CN2 (Control 1/0)

(I)nugggt Séggz;l Pin No. Signal Name Function m
DC24 1,2 External power supply 24 V Power supply for input signals AR %ST =N DFa‘oDY
EMST 3 | Emergency stop jntertupts operation and stops with | ofu 7 ofua s

ynamic brake. N svgon ﬁ sng
ACLR 4 Alarm clear Releases warning.*! 10 ST o o
OTP 5 Travel limit switch (+) Limits clockwise rotation.*! P PT?" N C:;A
14 | PRG2 [~ 39 | CHB
OTM 6 Travel limit switch (-) Limits counterclockwise rotation.*" P?gs P;{%“ *(i:IB c4r(|)z
SVON 7 Servo on Enables the servo.*! PTSS ﬁ *i;'z 42
RUN 8 Positioning start Activates the program selected by PRG input.*! PZ?’ J1oge % “
STP 9 Stop Stops operation and program.*? c‘?’% 2—13 {7 :—:
— 10 — Do not connect. coanps ;Végp_ 40 )
PRGO 11 Internal program-channel selection 0
PRG1 12 Internal program-channel selection 1 \/
Input | PRG2 13 Internal program-channel selection 2 Pin-out
signal PRG3 14 Internal program-channel selection 3 | A combination of ON and OFF of these 0-7 signals selects
PRG4 15 Internal program-channel selection 4 | a channel (0-225) to execute its internal programs.*'
PRG5 16 Internal program-channel selection 5
PRG6 17 Internal program-channel selection 6
PRG7 18 Internal program-channel selection 7
JOG 19 Jog operation Activates/stops jog operations.*"
DIR 20 Jog direction Sets the direction of jog operation.
= 21 = Do not connect.
CWP+ 22 CW pulse train (+) The motor rotates clockwise by the pulse train input.
CWP- 23 CW pulse train (-) (This part can be a direction or ¢B by switching.)
CCWP+ 24 CCW pulse train (+) The motor rotates counterclockwise by the pulse train input.
CCWP- 25 CCW pulse train (-) (This part can be a pulse train or ¢A by switching.)
COM 26, 27 | Output signal, common Output signal, common
DRDY | 28 | Driver Unitready S e LR
WRN 29 Warning Reports a warning.*2
OTPA 30 Over travel limit (+) Detection and output of the clockwise rotation limit (software/hardware)*2
OTMA 31 Over travel limit () gg}?@gﬁ;ﬁg&&:ﬁgﬁd the counterclockwise rotation limit
SVST 32 Servo state Reports the servo state.*?
BUSY 33 State of Programmable Indexer Reports the Programmable Indexer state.*?
IPOS 34 Positioning completed Reports the position error/positioning states.*?

ggﬁ:lt NEARA 35 Target proximity A Reports the motor is approaching the target position.*2
CHA 36 Positioning completed ¢A
*CHA 37 Positioning completed *¢A
CHB 38 Positioning completed ¢B Pulse signals indicate a rotational speed of the motor.

*CHB 39 Positioning completed *¢B Output format is line driver.

CHZz 40 Positioning completed ¢Z

*CHZ 41 Positioning completed *¢Z
= 42 = Do not connect.

SGND 43 Signal ground Ground connection for position feedback signal
= 44-50 = Do not connect.

Selection and optional allocation of control input/output functions
You may set functions to control input/output ports by the parameters.
*1. Input signal
* Select 16 functions out of the 20 functions listed in the above table and then allocate them to the pin numbers 4 to 9 and 11 to 20 (in addition to the input signals listed
above, you may allocate ‘hold,” ‘velocity override,” and ‘integration control OFF’ to the input signal ports).
¢ Pin No. 3 is fixed to ‘emergency stop’ signal (the signal polarity is variable).
*2. Output signal
* Select 7 functions out of the 22 functions listed in the above table, and then allocate them to pin numbers 29 to 35.
In addition to the output signals listed above, the following can be allocated to the output signal ports: target proximity B, target area A/B, detection of travel limit (),
excess position error (under/over), velocity error (under/over), torque command (under/over) and thermal loading (under/over).
* Pin number 28 is fixed to ‘Driver Unit ready’ output signal.

9 NSK
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3.1 CC-Link (Field Bus)

CC-Link System Configuration

Main power

D

Single-phase 200 - 230 [VAC]
Single-phase 100 - 120 [VAC]

Handy Terminal*
FHT21

for CC-Link system

Sequencer

EDC Driver Unit*

Vs

“[fg Master side

:

= Control I/0 signal

Al (Pulse train input unavailable)

3k .

ol L CC-Link

Ps Series Megatorque Motor*
L Cable set*
L {1}
{1}

*Provided by NSK

@ EDC Driver Unit of PS Series Megatorque Motor provides
the field bus (CC-Link) compatibility.

@ You can set station numbers and the baud rate with the
switches provided on the Driver Unit’s front panel.

® Monitoring communication status by LED and
terminating resister can be switched on/off.

@ The EDC Driver Units are compatible with CC-Link
Ver. 1.10.

NSK 10
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3.2 Dimensions of Driver Unit (CC-Link)

15 (35)

30

20

35

* Weight: 1.3kg (2.0kg for motor model PS3060
and PS3090.)

q *!'105 mm for motor model PS3060 and PS3090.
*2 35 mm for motor model PS3060 and PS3090.
1 I 1 I
== =

i
g

Front mounting

bracket

190
180 (Front mounting pitch)

I CN3

140

22
|

160

CN5
(control/main power)

CN4

(motor/

regeneration resistor)

Ground terminal

(M4)

oooool

(Position sensor)

CN1
(RS-232C)

CN2

(Control 1/0)

Sw4

(00000000

(Terminating

< resistor switch)
o
D CNé
o

(CC-LINK)

swa
(Transmission rate
setting switch)

(G165

sw2
(Station number

i setting switch)
|

L [ ) Swi

(Station number
setting switch)

—_—

ar—n

148 (Back mounting pitch)
160

‘ ©

1
lo

85 (105)"

<Accessory for CC-Link type>
® CN2 connector (user side) 1 6
Connector: DHA-PDA10-3-A01 (DDK) DC24v | OTM
@ CNS5 connector (user side) E Z
Connector: 231-305/026-000 (WAGO) 3 3
® CNB6 connector (user side) EMST DRDY
Connector: MSTB, 5/5-STF-5.08AU (Phoenix contact) 4 9
@ Driver Unit mounting bracket ACLR —
® Manual (English version) O'SI'P CI)OM
® Manual for CC-Link (English version)
. . . . Pin-out
3.3 1/0 Signal Specification of CC-Link CN2 m-ou
g]up':;gt Sciggzl Pin No. Signal Name Function
DC24 1 External power supply 24V Power supply for input signals
- 2 - Do not connect.
EMST & Emergency stop Interrupts operation and stops with the dynamic brake.
;?gpnuatl ACLR 4 Alarm clear Releases warning.
OTP 5 Travel limit switch (+) Limits clockwise rotation.
OT™M 6 Travel limit switch (<) Limits counterclockwise rotation.
- 7 - Do not connect.
. . This signal notifies that the Driver Unit is ready for operation.
Outout DRDY : SR (This signal opens when the Driver Unit is not ready or an alarm is given.)
utpu
sigreal = 9 = Do not connect.
COM 10 Output signal, common Output signal, common
NSK

3.4 Handy Terminal

Handy Terminal FHT21 is an easy-to-handle RS-232C
communication terminal for inputting parameters and
programs to the EDC driver unit. You just need to connect

Handy Terminal

Example of
Reference Number

M-FHT| |21

Serial number

it to the CN1 connector of the driver unit.

® LCD screen: 20 letters x 4 lines,

no external power source required, cable length: 3m

3.5 Cable Set

(34.8)

RIEN

(22.8)

(32.0)

Example of
Reference Number M-C 004 |SCP |03
03: Cable (for fixed use)
Cable set 13: Flexible cables
Cable length
002:2 m 004:4m 008: 8 m
015:15m  030:30 m SCP: EDC Driver Unit
Motor cable

| _ (}{ _ |
[ JI |

_| Bendradius

g Cable for fixed use: Mounting base more than R43

Mounting base more than R40
Flexible cables: Flexible base more than R80
Resolver cable
W, — 5
T o
R E— SO
Bend radius A—@— —
g Cable for fixed use: Mounting base more than R43

Mounting base more than R40

Flexible cables: Flexible base more than R80

L
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CN3

CN4

Driver Unit side
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4. Se|ection of PS Series MEWWéBwagab@ya.ru Ten. (495)-228-06-21, dakc (495) 223-3071

To select appropriate Megatorque Motors, examine the following data.

o . . . . . [Example 1]
41 Iag:g; ﬁ;ttsr)‘e 41377 (0 Lol o 6 Inelife (@) St el TN el fiuerinenis [B1e R @ el eling (e Couis We examine the compatibility of PS1 type and PS3 type, assuming a required repeatability of + 0.02 mm at 300 mm

distance from the center.
4.2 Positioning Accuracy

o ) i From tan6 = 0.02 + 300
4.3 Positioning Time (Index Time) 0 = tan"(0.02 + 300) c
4.4 Selection of Regenerative Resistance =3.8x103[] E
4.5 Effective Torque Calculations =14 [arc sec] ) g
Therefore, + 14 > + 2. [—
Both PS1 and PS3 can be used in terms of the positioning accuracy.
4.1 Loads on the Motor 2 2 4 300 mm
(® Load moment of inertia; @ Axial load/radial load/moment load; ® Holding torque required during halts)
o 4.3 Positioning Time (Index Time)
@ Load moment of inertia J . . _ _
When the Megatorque Motors System is used, the size of the load moment of inertia mounted to the motor body will When a Megatorque Motors is used to index an angle, index times can be roughly
significantly affect the acceleration-deceleration characteristics. Thus, calculation of the load moment of inertia J is calculated as follows.
required. Jm: Load moment of inertia [kg-m?]
®@ Axial load/radial load/moment load Jr : Rotor moment of inertia [kg-m?] Rotational speed [s]
Calculate the load on the motor. The relationship between external force and load is represented in the following patterns. N : Rotational speed of the motor [s] ‘
Ensure the axial load/radial load and the moment load are set within the limiting axial,radial and limiting moment loads. T : Output torque at the rotational speed N [N- m]
(Refer to the limiting values listed in the 1. Motor Specifications for PS Series on pages 5-6 of this catalog.) T..: Load torque IN-m]
t; : Command time [s]
L——— t, : Settling time s
. I 2 g [s]
iy @ t; : Positioning time [s] Time
[ i @ At: Accelerating/decelerating time [s] At
I T I ] 6 : Rotational angle ] 4] t2
- - t
n : Safety coefficient (normally 1.5) .
‘ I In accordance with the list above,
| | N
@W/Wm’ @W/Wm’ LA . e (Um+dy) x 2N y Please refer to the following table for the settling time. Since
B (T-Tw) n the settling time will also be affected by factors such as the
magnitude of the load moment of inertia and rigidity of the
@ When F is an external force: @ When F is an external force: @ When F is an external force: 0 whole structure, the settling time is not absolute.
@ Axial load: F, = F + total weight of jigs/works @ Axial load: F, = F + total weight of jigs/works @ Radial load: F, = F + total weight of jigs/works t1 = — 4+ At
® Moment load: M =0 @® Moment load: M = F x L @® Moment load: M =(F + total weight of jigs/works) x (L+A) 360 x N
Required repeatability [arc sec] Settling time t, [s]
553015 f=ti+l; +2 to0 +10 0.1
PS1006
tion o] e PS3030 Where T= T > 0, and 2 x At < t; 1010 +100 0.04
- PS3060 +100 and above 0.001
PS3090
A dimension [mm] 30.2 32.9
® Holding torque size required during halts 4.4 Selection of Regenerative Resistance

@ The rotational energy of a Megatorque Motors during deceleration is obtained.

When the arm is halted at the following position, the torque, equal to F x L, will be applied on the motor as a load torque. Calculate the rotational energy using the following equation.

Therefore, the rated torque of the motor, equal to or greater than the load torque, is required.

Rotational energy = 1/2 x J x @? J; : Rotor moment of inertia [kg - m?]
4.2 Positioning Accuracy =1/2 x J x (2uN)? Jm: Load moment of inertia [kg - m?]
The positioning accuracy of the Megatorque Motors J=Jr+Jnm N : Rotational speed [s7]
System is classified into the following types: . @ Regenerative energy capacity by the internal capacitors
® Absolute accuracy: 30 [arc sec] | ) /7Y ] The regeneration energy that can be disposed of by the internal capacitors is 28 [J] (200 [VAC]).
(interchangeable combination) /l ) \!/ ® When the rotational energy is less than the energy capacity of the internal capacitors, external regeneration resistor is
@ Repeatability: + 2 [arc sec] _/ @F unnecessary. However, the external regeneration resistor (M-E014DCKR1-100, sold separately) is necessary when the
L rotational energy is greater than the capacity of the internal capacitors.

13/NSK www.bergab.ru Bepr AB bergab@ya.ru Ten. (495)-228-06-21, dakc (495) 223-3071 NSK 14
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4.5 Effective Torque Calculations

When selecting a PS Series Megatorque Motor, it is necessary to consider the maximum required torque and the effective
torque required for the actual operation.

Here, we examine a motor that can rotate 90° in 0.2 [s], assuming that the load moment of inertia is 0.05 [kg-m?]. We will

also calculate the effective torque when a standard operation cycle is 0.6 [s].

Conditions: Maximum rotational speed = 2.5 [s7']

@ Since the rotational acceleration is 25 [s—2], we calculate the approximate required torque using the following equation.

Rotational acceleration = 25 [s72]
Repeatability = + 2 arc sec

Stopping time = 0.09 [s]

Jm (load moment of inertia) = 0.05 [kg-m?]
J, (moment of inertia of the rotor) = 0.019 [kg - m?] (for PS3060)

Required torque* = (load moment of inertia + moment of inertia of the rotor) x angular acceleration

@ The effective torque required for the actual operational pattern in use (see the following diagram) needs to be examined.

=(0.05 + 0.019) 21t x 25

=10.8 [Nm]

Therefore, the candidate selection is a motor with a maximum output torque of 10.8 [Nm] or larger.

The PS1 type (excluding PS1006) or PS3 type can be selected.

*Since the moment of inertia of the rotor of the motor varies depending on the motor, the required torque needs to be recalculated

for each motor.

Here, we will determine whether the PS3060 meets the operational conditions.

Equations

T1: Torque at accelerating [N -m]

T2: Dynamic friction torque [N -m]

T3: Torque at decelerating [N -m]

Jnn (load moment of inertia) = 0.05 [kg - m?]

J, (moment of inertia of the rotor) = 0.019 [kg - m?]

n: Safety coefficient = 1.3

Dynamic friction torque [N -m]

o: Rotational acceleration [s2] = 25 [s7?]

PS1 type

PS3 type

0.7

2.0

Torque at accelerating T1 =1 (Jn+J) x o+ T2 =1.3x(0.05+ 0.019) x2r x 25 + 2.0 = 16.1 [N-m]
Torque at decelerating T3 =1 (p+J) x x—T2=1.3x(0.05+ 0.019) x2r x25-2.0=12.1 [N-m]

t; = accelerating/decelerating time = 0.1 [s], t, = settling time = 0.01 [s],

t3 = stopping time = 0.09 [s], {;, = cycle time t; x4 + t, X 2 + t3 x 2 = 0.6 [s]

{(T1?xt;+(T3° xt;} x 2

Effective torque= \/ 7
4

The effective torque is 11.6 [N -m], which is less than the PS3060’s rated output torque of 20 [N -m].

=11.6 [N-m]

Therefore, the PS3060 sufficiently meets the operational conditions.
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Rotational speed [s™]

2.5

t1

1t |t t3
T

t1

0.21 0.30

t

ty

0.51

Time [s]

5.1 Combination of Motor and Driver Unit

Mgitgrz](;lgfr Motor Reference Number | Driver Unit Reference Number Power Voltage Cable Reference Number | Main Specifications
M-EDC-PS1006AB501-02 200-230 VAC
M-PS1006KN001
M-EDC-PS1006CB501-02 100-150 VAC
M-EDC-PS1012AB501-02 200-230 VAC
¢ 100 M-PS1012KN001
M-EDC-PS1012CB501-02 100-150 VAC
M-EDC-PS1018AB501-02 200-230 VAC
M-PS1018KN001
M-EDC-PS1018CB501-02 100-150 VAC
Internal program
M-EDC-PS3015AB501-02 200-230 VAC M-CO%%SCP03 256 channels
M-PS3015KN001 Fixed cable o
M-EDC-PS3015CB501-02 100-150 VAC ( ) Pulse train input
M-CO%%SCP13 (Photo coupler)
M-EDC-PS3030AB501-02 200-230 VAC :
M-PS3030KNOO1 (Flexible cable)
5150 M-EDC-PS3030CB501-02 100-150 VAC #xindicates cable
M-EDC-PS3060AB501-02 200-230 VAC (SNgHl
M-PS3060KN001
M-EDC-PS3060CB501-02 100-150 VAC
M-EDC-PS3090AB501-02 200-230 VAC 01: 1m
M-PS3090KN001 02: 2m
M-EDC-PS3090CB501-02 100-150 VAC 03: 3m
M-EDC-PS1006ABC01-02 200-230 VAC 04: 4m
M-PS1006KN001 05 5
M-EDC-PS1006CBCO01-02 100-150 VAC > el
06: 6m
M-EDC-PS1012ABC01-02 200-230 VAC 07 7
¢ 100 M-PS1012KN001 - fm
M-EDC-PS1012CBC01-02 100-150 VAC 08: 8m
M-EDC-PS1018ABC01-02 200-230 VAC 09: 9m
M-PS1018KN001 10: 10m
M-EDC-PS1018CBCO01-02 100-150 VAC )
15:15m CC-Link
M-EDC-PS3015ABC01-02 200-230 VAC 20: 20m compatible
M-PS3015KN001 ]
M-EDC-PS3015CBC01-02 100-150 VAC 30: 30m Internal program
256 channels
M-EDC-PS3030ABC01-02 200-230 VAC
M-PS3030KN001
. M-EDC-PS3030CBC01-02 100-150 VAC
M-EDC-PS3060ABC01-02 200-230 VAC
M-PS3060KN001
M-EDC-PS3060CBC01-02 100-150 VAC
M-EDC-PS3090ABC01-02 200-230 VAC
M-PS3090KN001
M-EDC-PS3090CBC01-02 100-150 VAC
5.2 Accessories (sold separately)
Item Reference number Contents
M-E014DCFS1-001 CN2 connector (user side) for standard type 8322:2{8; shell gﬁgg?ﬁgé] Emg::g
M-E014DCFS1-006 CN2 connector (user side) for CC-Link type Connector :DHA-PDA10-3-A01 (DDK)
Connector
M-E014DCFS1-002 | CNS5 connector (user side) Svﬁ’,?;'g?;g;, 28130 (?,\Z,f\‘gg‘)’ )
Connector :MSTB2, 5/5-STF-5, 08AU

M-E014DCFS1-003 CNB6 connector (user side)

(Phoenix Contact)

Mounting bracket

M-E050DCKA1-001

Driver unit mounting bracket

Manual

M-E099DCO0C2-145 English version

M-E099DC0C2-154

CC-Link (option) English version

External dump resistor

M-E014DCKR1-100 External dump resistor
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6.1 Dimensions and Schematics

+100

Mounting bracket 5708 300-0 Thermo lead
Zinc coated steel plate Case UL1430 AWG24
Borcai 105°C 300V rating
= = -©
= ——4-@
20,002 5007 s g Resistor lead
3| 3 Seerloee il g +100 UL1330 AWG18 (white)
] & il °a00°% ¢ 300-0 200°C 600V rating
RESERSSSIREN =S =S 0
..':...'...-.'..'.' ©
et L —
cJe—=1A
L V)N
+2 Schematic
65 2-0¢4.3 - ————-—-— | o
g Display example : THS I
3 | i RC)
45M 100QJ I 100Q I
| BL IWAKI | To®
© [ [
2 : 0@
6.2 Connection to EDC Driver Unit
Regenerative Resistance CN4 EDC ,
Driver Unit
—RRRRRR——— 3 R+
100Q
b R—
—O O c SE+
THS
d SE-
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