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Chapter 1 INTRODUCTION
1-1 What Servo Selection S/W Enables You to Do

[ltems relating to servo capacity selection]
(1) To select the servo motor's capacity
+ Select a machine model and input the machine specifications. Then this tool selects the smallest capacity
servo motor among those that satisfy your requirements.
+ Calculation result of a second-choice motor (a motor for comparison) is also shown, which helps you easily
understand the selection result.
+ Auxiliary calculation function and unit changeover function are available during machine data setting.
+ You can specify or change the selection condition by setting the parameters.
(2) To select the regenerative resistor's capacity
- If you have selected the resistor regeneration type, you can also select the capacity of the resistor.
- If you have selected a 2-axis drive unit, the regenerative resistor will be selected and shown on "Drive
system configuration list".
(3) To designate the motor series or to calculate based on your individual designation
* You can select a motor after designating the motor series. Also you can get a calculation result based on
the servo motor you have selected.
(4) To directly input the servo motor's model name
* You can designate a servo motor you have already decided upon, in order to select the power supply's
capacity.
(5) To output PDF
- You can output the selection results of servo motor and regenerative resistor capacities and also the servo
motor capacity calculation process in PDF format.

[ltems relating to spindle]
(1) To input the spindle motor's output characteristic
+ You can specify the spindle motor's output characteristic, in order to select the power supply’s capacity.
(2) To calculate the spindle's acceleration/deceleration time
- After you have set the spindle motor's output characteristic and machine data, you can calculate the
spindle's acceleration/deceleration time.
+ This S/W supports the coil switch control function. The parameters relating to this function (such as
changeover speed and base shut OFF time) can be set.
+ You can graph the relation between the top/bottom speed to reach and acceleration/deceleration time.
(3) To output PDF
+ You can output the calculation result of spindle acceleration/deceleration time and its graph into a PDF file.

[ltems relating to tool spindle]
(1) To directly input the tool spindle motor's model hame
+ You can specify a tool spindle motor in order to select the power supply's capacity.



[ltems relating to power supply capacity selection]
(1) To select the power supply's capacity
- Simply by setting the number of power supply units, the allocation of drive units and the simultaneous
acceleration/deceleration servo axes, you can select the power supply units of the optimal capacity.
- Even when resistor regeneration units are included, only the units that need a power supply can be sorted
out for calculation.
+ Calculation result of a second-choice power supply (a unit for comparison) is also shown, which helps you
easily understand the selection result.
(2) To calculate the power facility's capacity
+ You can calculate the capacity of the power supply unit's power facility.
(3) To output PDF
+ You can output the capacity selection result of the power supplies into a PDF file.

[ltems relating to Drive system configuration list]
(1) To display a list of drive system components
« This list shows the model names of the servo drive units, servo motors, spindle drive units, spindle motors,
power supplies and AC reactors.
+ This list shows the widths of each drive unit and their total.
(2) To set the multi-axis drive unit
+ The 2-axis or 3-axis drive units are automatically selected so that the total unit width will be the minimum
(you need to set in advance, if you wish to use a 3-axis drive unit).
*+ You can select and allocate two axes to a 2-axis drive unit.
(3) To select the regenerative resistor designed for 2-axis drive
- If you have selected a 2-axis drive resistor-regeneration type servo unit (MDS-R Series), the regenerative
resistor selection is automatically changed to the one designed for 2-axis drive.
(4) To output PDF
+ You can output a list of drive system components into a PDF file.

[Other items]
(1) To save and read out selected data
+ You can save the set data with comments in the database. Also you can read out the saved data for
additional settings.
(2) To import/export an external file
+ You can export the set data as an XML file and also import an external XML file. Thus you can exchange
the data with other users by transferring XML files.
(3) To set up linkage with Data book
+ When Mitsubishi CNC drive system data book files (PDF) are in a given folder, the data that corresponds to

the model names in the selection result can be displayed.



1-2 Operation Flow of Servo Selection S/W

1-2-1 How to start

Follow the procedure below to start Servo Selection S/W.

(1) Select [Programs] — [Servo Selection] — [Servo Selection Ver*.**] from the start menu,

and execute [Start Servo Selection] (and then, the command prompt starts).

E?% Activate Windows

@’ Sek Program Access and Defaults

w windows Catalog

‘windows Update

@ Arcessories

I Games

Documents G Servo Bryo on Yer3.

, I Startup Bl uninstal Yer3.70
& Internet Explorer

Search » ¥ s

@ Cutlook Express

Programs

Settings

Help and Support .. Remote Assistance
e ‘Windows Media Player
3 Windaws Messenger

@ ‘indows Movie Maker

Run...

Log Off MC7079, .,

(2) Servo Selection S/W starts (The browser opens).

e@|g| P~cC ||@NC Servo Selection X | | AR LE

We Serve Seleetlon ...

Chooze a Language | English hd

 Customer ] |
| Machinefype | |Vertical machining center V|
© Machine model | |
. Numberofaxes |2 |

( Note ) If you change the number of axes, return to this screen to change it.

| Select from the previous data |

| Import from external file |

Caopyright € 2004-2015 Mitsubishi Electric Corporation All rights reserved,

(3) Set the machine data. — See "1-2-2 Setting machine data".



1-2-2 Setting machine data

Press [Enter] to go to the selection data input screen.

[Machine type]
Machine type will not affect the calculation result.

> IT r o

[Number of axes]
Even after the calculation has ended, you can go back to this screen and
change the number of axes, without changing the set data.
For tandem axes, set the two tandem-controlled axes as one axis.

C"IJ. Vet d Lalls U ST, 1 E=Trinait T

Ma |Vertica| machining center V|

Machine m | |

‘ Select from the previous data |

| Impart from external file |

[Enter button]
After setting the above four items, click on [Enter] to move to the data
setting screen.
— See "2-1 Setting Selection Data".

[Clear button] —
Delete all the set data to initialize the condition. Click on this button
when you wish to set new data without using existing data.




1-2-3 Entering data using saved data

(1) Select from the previously saved information

Set the selection data using the past information saved in the database.

(2) Import an external file

Select an external file (XML file) to input the selection data.

W@ Serve Seleedion ..,

Choose aLanguage : | English hd

Customer [ |
Machine type | Vertical machining center /|
Machine model | |
Number of axes 3 |

( Note ) If you change the number of axes, return to this screen to change it.

Select from the previous data |

Import from external file |

Copyright © 2004-2015 Mitsubishi Electric Corporation All rights reserved,

No.

L»

1
2
3

WG Serve Seleetion ...,

Saved date

Total: 3 ‘ << Previous page H Next page = | Page:1/1
Customer Machine type Machine model Number of axes Notes
ABC MACHINERY CO.LTD. Vertical machining center | Vertical machining center 8 The selection condition is preserved. No.3 [J015-09-15 13:44:42
ABC MACHINERY CO,LTD. [Vertical machining center | Vertical machining center 8 'The selection condition is preserved. No.2 2015-09-15 13:44:33
ABC MACHINERY CO.LTD. Vertical machining center | Vertical machining center 8

The selection condition is preserved. No.1f2015-09-15 13:44:09

Delete
OK
OK
OK

[Selection No.]

Click on a selection number to read out the data saved in the past.

WC Serve Seleetiom J |

Ver.5.20

[File name]

Input a file name directly or click on [Refer] to select a file.




1-2-4 Saving selection data
(1) Save the selection condition data
The selection condition and result are stored in the database. Up to 100 selection items are possible to be
recorded. If you read out the saved data and then save it again, the data will not be overwritten but saved as new

data.

(2) Export the selection condition data
The selection condition and result are stored as an external file (XML file).

This file is created for each selection condition and is possible to transfer via email, etc.

[FUWET SUPPTY UMt SETECTIONT

[ Set the number of power supply units ]

No. Data setting Power supply unit AG reactor Power fad‘i‘lily capaé‘i‘ly Selection result
1 MDS-D-C-300 D-AL-30K 347 kWA [

I i Besult
2 MOE-D-CW-110 D-AL-11K 149 kA

E

[System Gonfiguration]

[ Drive system configuration list ]

[Save datal

{ Save the input data

“rou can save up to 100 conditions for selection.

[ Export the selection condition ]ﬂ

File Download

Do you want to open or save this file?

Marne:  ABC1000WMC. il

e

Type: ®ML Document
From:  localhost

Open ] [ 53\;5% | Cancel |

While files from the Intemet can be useful, some files can potentially
harm yaur computer. If you da not trust the source, da not open or
save this file. What's the risk?

Customer ABC MACHINERY CO.LTD Machine type Mertical machining center Machine model ABCT 000WMC

[ Save the input data ]

Notes

| The comment iz written here.|

[ Start saving the input data k] [ Gancel




1-2-5 Deleting selection data

Click on OK which is on the right side of the saved data you wish to delete.

Check the data content on the confirmation screen, and then click on [Delete].

WC Serve Seleetiom

Ver.5.20
Total: 3 | =< Previous page || Next page => | Page:1/1
No. Customer Machine type Machine model Number of axes Notes Saved date Delete
1 ABC MACHINERY CO.LTD. |Vertical machining center |Vertical machining center 8 The selection condition is preserved. No 3 [2015-09-15 134442 | OK
2 ABC MACHINERY CO,LTD. |Vertical machining center |Vertical machining center & The selection condition is preserved. No.2 |2015-09-15 134433 OK—]
3 ABC MACHINERY CO,LTD. |Vertical machining center Vertical machining center g The selection condition is preserved. No.1|2015-09-15 13:44:09 | QK

»» Iz it OK to delete the saved selection conditions below?

Customer | ABC MACGHIMERY COLLTD.
Machine type [ Wertical machining center
Machine model ABCTD00VMG
Number of a
axes
Saved date 2008-04-01 101703
Notes The sslection condition is preserved. Mol

R

1-2-6 How to end

Follow the procedure below to end Servo Selection S/W.

(1) Quit Servo Selection S/W (close the browser).




1-3 Setting up Servo Selection S/W
1-3-1 Setting up linkage with data book

When Mitsubishi CNC drive system data book is stored in a given folder, PDF data can be extracted from the
book and displayed according to the motor and unit model names on the selection result screen.

When the selected language is "Chinese", the data are displayed in English.

FDF

Customer| ABC MACHINERY CO, LTD. Machine type|  Vertical machining center  Machine model ABC1000VRAC i || e | [Feend
[ No. 1 axis Input data ] [ No. 1 axis Calculated data ]
Ttem Unit Input value Ttem Unit |Selected motor For comparison
Axis name X Servo motor HE453 HFE354
Servo drive unit series MDE-D-VX |Servo drive unit 8-D-¥1-160 MDS-D-V1-160)
Axis type Horizontal ~ Regenerative resistor |
Inclined angle deg 0.0
Rapid traverse rate mmfmin | 36000.0 Travel distance per motor rev. mn 12.0 12.0
Demanded a/d tine constant ms 100.0 7 R = et bessh Bl v debom DS D181 50l - s et Explosur
Demanded positioning freq timin 10.0 o 3=
200 system Servolspindle drive system
Decelerator None
?l\flcoifrz?aonno:;?mfiaﬂ serew tev.) 115 Lo
Coupling inertia kgrom? 285 3
Motor gear ( pulley ) inertia kg-cm? 0.0
lachne gear { pulley ) mertia kgrom? 0.0 1
Ball screw diameter thm 55.0 ]
Ball screw length mm 1375.0
Ball screw pitch mrmn 12.0

a1,
LIZLI2 NCT)

[ —

(1) Data files
Mitsubishi CNC drive system data book is divided into more than one PDF file. When the book version is H, the

file names are as shown below. "h" in the file names will change when the book is upgraded.

Japanese: "ib1500272h.pdf", "ib1500272h_02.pdf" and "ib1500272h_03.pdf"
English: "ib1500273engh.pdf", "ib1500273engh_02.pdf" and "ib1500273engh_03.pdf"

(2) Storing the data files
Store the data file in the following folder. It is possible to store both Japanese and English data. When you start
this S/W after saving the files, drive unit and motor names are underlined, and the linkage becomes effective.

[Installation folder] \Servo Selection Ver*.**\databook

(3) Updating the data files
When updating the data file, delete all the files in the folder at first, and then store the latest data files.



Chapter 2 SERVO SELECTION

2-1 Setting Selection Data

—— | [Number of axes]

The same number of axes as you have input on the TOP page

— | [Axis data setting]

Click here to open the data setting screen of each axis.
— See "2-1-1 Setting basic specifications".

Axis|No. Data setting Axis Axis type Servo drive unit Servo motor Regenerative resistor Selection result

(1 1\ | No.laxis | - - - - - Result of No. 1 axis

2 No. 2 ams - - - - - Result of No. 2 axis

3 No. 3 axis - - - - - Result of No. 3 axis

\\< 4 No. 4 axis - - - - - Result of No. 4 axis
5 No. Saxis | - - - - - Result of No. 5 axis\

6 No. 6 axis - - - - - Result of No. 6 axis

7 No. 7 axis - - - - - Result of No. 7 axis

\ 8 No. 8 axis - - - - - Result of No. B axis

| Input servo motor name |

[Set SP motor data & Calculate acc./dec. time]

| Set the number of spindle motors |

[Tool spindle motor setting]

Set the number of tool spindle motors

[Set the third-party motor]

| Set the number of third-party motors |

[Power Supply Unit Selection]

| Set the number of power supply units |

[System Configuration]

| Drive system configuration list |

[Selection result]
After calculation, you can open selection results directly from here.

| Save the input data |

You can save up to 100 conditions for selection.

| Export the selection condition |




2-1-1 Setting basic specifications

[Axis name]
Possible to set text
data, including
two-byte characters.

[Decelerator]

+ Gear/Pulley: to individually set the inertia of gear or pulley

— See "2-1-3 Setting vertical axis (with gear/pulley) data".
- Gearbox: to set decelerator's inertia in motor axis conversion

— See "2-1-4 Setting inclined axis (with gearbox) data".

[Axis bearing method]
Friction coefficient (u) changes
- Sliding
* Rolling
You can't directly input the friction coefficient value.

:p=0.2
u=0.1

Ktml ABC MACHINERY COLTD. Machine fype VW]EME‘ Vertical machining center
. ||| Axis nam Axi Drive unit seri Mty | St Motor brakd Oth
o s S Tee MDS EIE:EEJIEJS::;:: i R method o I
Basic spec. | series
2 Sidn Wikt
Horizontal in tandem MDS-EH-VX Gear/Pulley olling
MDS-EJ-VX Gearbox
Vertical in tandem MDS-EJH-VX c 5
Inclined MDS-EM-SPV3 i exiitm Bl | ows
Inclined in tandem MDS-D2/DH2/DJ/DM2 series -
Rotary MDS-D2V1/v2 mm/min [0.0 |
Linear: horizontal MDS-D2-V3
Linear: horizontal in tandem MDS-DH2-VX postant ms |U'U |
Linear: vertical MDS-DJ-VX -
Linear: vertical in tandem MDS-DM2-SP{HJVX-50xx80 tmin (0.0 |
Magazine MDS-DM2-SPV3-200120
- Lo oo
Rack & pinion Others Lal
e Pallet changer MDS-D-VX [Motor brake] |
Input Specs. MDS-DH-VX A "
il e vbsosvis|  When you select "With motor brake", the brake
j“ mMDs-DM-v3]  inertia is considered during calculation. |
w1 MDS-DM-V3-4 ]
ERVO L MDS-DM-SPVRF-c000 | | —————
MOTOR | { | MDS-DM-SPV

[Others]

See "2-4" for the details of [Para.].

| ———

Execute Servo Selection

[Drive unit series]
Motor series to be used for calculation is determined based on the drive
Y24 ynit series you've selected here.

Standard settings are:

[Axis type]

Select the most appropriate axis type.
For data setting, see explanations of each

selection model.

+ Horizontal axis — See "2-1-2".
+ Horizontal axes in tandem — See "2-1-12".
- Vertical axis — See "2-1-3".
+ Vertical axes in tandem — See "2-1-13".
+ Inclined axis — See "2-1-4".
+ Inclined axes in tandem — See "2-1-14".
+ Rotary axis — See "2-1-5".
+ Linear horizontal — See "2-1-10".
- Linear horizontal in tandem — See "2-1-15".
+ Linear Vertical — See "2-1-11".
- Linear Vertical in tandem  — See "2-1-16".
+ Magazine axis — See "2-1-6".
+ Rack and pinion axis — See "2-1-7".
+ Pallet changer axis — See "2-1-8".
+ Input specifications — See "2-1-9".

(When you already know the motor-axis

converted value)

+ MDS-E-VX : HG Series

+ MDS-EH-VX : HG-H,HQ-H Series (400V)
+ MDS-EJ-VX : HG Series

+ MDS-EJH-VX : HG-H,HG-SR Series (400V)
+ MDS-EM-SPV3 : HG Series

+ MDS-D2-V1/V2 : HF Series (LM-F Series for linear axis)
-+ MDS-D2-V3 . HF Series

+ MDS-DH2-VX : HF-H Series (400V)

+ MDS-DJ-VX . HF Series

+ MDS-DM2-SPVX-xxx80 . HF Series

+ MDS-DM2-SPV3-200120 : HF Series

* MDS-D-VX : HF Series (LM-F Series for linear axis)
* MDS-DH-VX : HF-H Series (400V)

+ MDS-D-SVJ3 : HF Series

+ MDS-DM-V3-202020 : HF Series

+ MDS-DM-V3-404040 : HF Series

+ MDS-DM-SPVXF-xxx80 : HF Series

+ MDS-DM-SPV3F-200120 : HF Series

+ MDS-R-VX : HF Series

+ MDS-C1-VX

* MDS-CH-VX
+ MDS-B-SVJ2
* MR-J2-CT

* MR-J2S-CT4

right-end [Para.].

: HC Series (HA Series for small capacity)
: HC-H Series (400V)

: HC Series (HA Series for small capacity)
: General-purpose HC Series

: General-purpose HF-SP4 Series (400V)

(Note 1) If you wish to use other motor, specify other motor series from the

(Note 2) To use MDS-DM Series, specify the capacity in advance.

MDS-DM-SPVX-xxx80's servo capacity = 80
MDS-DM-SPV3-200120’s servo capacity = 120

10




2-1-2 Setting horizontal axis data

[Coupling inertia]

Normally, the inertia value is specified in coupling manufacture's

specifications.

If there is any other motor axis's inertia, include them, too.

[Other units] Coupling inertia
Possible to input in [GD? or [kgf-cm-s?.

Mechanism

MOTOR = *

et

[ Execute Servo Selection

[Aux. calculation] Coupling inertia

If specified value is unknown, possible to
calculate the inertia based on cylinder model.
— See "2-3-2".

GCustomer ABC MAGHIMERY COLTD. Machine type Vertical maghining center
i i i i i Degel
Mo. 1 axis fxis name Axis type Drive unit series
Basic spec. = A — = = —— — =F
| | Horizantal ¥ || MDS-D-VxX || fans

(F) Rapid traverse fegd rat

() Demanded acc/dec ti

(3 Demanded positioning freg.

{Jc) Coupling inertia

(D} Ball screw diameter
L} Ball screw leneth

(P} Ball screw pitch

1) Wieight of linear moving object

(TgiMax. cutting tq. fcv: motorshaft)

g} Cutting duty

[Aux. calculation] Demanded acc/dec time
constant

Possible to calculate acc/dec time constant
based on acceleration G or positioning time
between two points.

— See "2-3-1".

|

Click on this button to
start calculation.

[Demanded positioning frequency]

\ mmsmin SEDDDD
me | [1000
tmin 10.0

.

ke - cm® 1285
mm 550

mm 13_5_0.0_
mm 120
ke [700.0
M-m 187
% [s0.0

If the frequency is once in every two minutes,
for example, input 0.5.

[Other units] Maximum cutting torque

Possible to input in [kgf-cm] unit.

[Aux. calculation] Max. cutting torque

Possible to calculate cutting torque using
counterforce to the work table.

[Cutting torque setting]

Calculation is possible even if you omit to set these two items (if settings

are zero).

(In the case of horizontal axis, selection result depends mainly on load
inertia ratio. Cutting load won't be considered.)

If you don't know motor-axis converted torque, use auxiliary calculation.
Average cutting torque is calculated to be the 50% of the maximum
cutting torque (but you can change it from [Para.].

As it takes time to do positioning, you can't set the cutting duty to be

100%.

[Weight of linear moving object]
Add the assumed workpiece weight.
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2-1-3 Setting vertical axis (with gear/pulley) data

[Coupling inertia]
Normally, the inertia value is specified in coupling manufacture's
specifications.
If there is any other motor axis's inertia, include them, too.
If a gear is linked with motor shaft, set this inertia to "0".

[Deceleration ratio]
When deceleration ratio is 2/3, input "1.5" (2/3=1/1.5).
For acceleration, set a smaller value than 1.

Gustomer ABCG MAGHINERY GOLLTLD. M3
o Fiaie Axiz name Axiz type
Basic spec. | i 3
i | Vertical
Mechanism
SERVO i
MOTOR
with BRAKE
Je
=
J1
L
¥
[ Execute Servo Selectio

——— | [Other units] Gear (Pulley) inertia
Possible to input in [GDZ] or [kgf‘cm~sz] unit.
chine type “ertical mchining cen m]
: s [Aux. calculation] [Other units]
Ernenilselics See "2-1-2 Setting horizontal axis data".
¥ MDS- D= bl Gear

Data setting of Mo. 2 axis

(F) Rapid traverse ffed rite mms min 240000

(A} Demanded acc/dec time ms 100.0
\ (5} Demanded positipning freq t/min 100
() Deceleration rati 1% 15

{ Mator rotations per bl screw rew.

(e Goupling inertia e [oo

()1} Motor gear { pulley } inertia w kg - cm® 5_25.0

{2} Machine eear (pulley ) inertia Other units ke - cm [a50

(07 Ball screw diameter mm 55 0

{3 Ball screw length mm 1000.0

(P} Ball screw pitch mm 120

41} Weieht of linear moving object ke 5DDD

Counter balance specification i.WéIight v |

/ W2) Weight value ke 500.0

(TgiMax. cutting tq. fov: motorshaft) _ N-m 1.28
Other units
0Yg) Gutting duty % [s0.0

[Cutting torque setting]
Calculation is possible even if you omit to set these two items (if settings
are zero).
(In the case of vertical axis, selection result depends mainly on unbalance
torque and load inertia ratio. If these cutting torque settings are zero, cutting
load won't be considered.)
See also "2-1-2 Setting horizontal axis data".

[Counter balance specification]

 Without counter balance
Unbalance torque is generated.

* Weight
Possible to cancel unbalance torque by the weight value [kg].
"Weight of linear moving object" and "Weight value" are included in
load inertia.

* Hydraulic pressure
Possible to cancel unbalance torque by the hydraulic support force
[N]. This force also includes air damper.
Only "Weight of linear moving object” is included in load inertia.

[Gear (Pulley) inertia]
No need to calculate motor-axis converted inertia for ball-screw side gear
(pulley). This will be automatically calculated based on the deceleration
ratio.
If 3 or more gears are used for deceleration (or acceleration), select
Gearbox and set all gears' inertia in motor-axis converted value.
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2-1-4 Setting inclined axis (with gearbox) data

[Gearbox inertia]

Set the overall gearbox inertia in motor-axis converted value.

— | [Deceleration ratio]

When deceleration ratio is 2/3, input "1.5" (2/3=1/1.5).
For acceleration, set a smaller value than 1.

[Other units] Gearbox inertia

Counter balance =pecification

Possible to input in [GD?] or [kgf-cm-s?] unit.
Customer ABC MACHIMERY COLLTD. Mafhine type Wertical machinjhe cen [AUX. calculation] Demanded acc/dec time E
constant
See "2-1-2 Setting horizontal axis data".
b i Axis name Axis type Drive unit series — o
s e | [metined <] [Mps-p-vx_ v] w| | [Rolins (] [With
Mechanism Data setting of Mo. 3 axis
(F) Rapid traverse fed rate mmsmin (240000
(#4) Demanded acc/d3{ime constant mz :1 0o.0
(51 Demanded positioning freq. t/min :‘I 0.0
GEAR BOX P Tl T 1% 15
(Jz) Gearbox inertia ke - om? [a50
(D} Ball screw diameter mm [55.0
(L) Ball screw length mm 800.0
(P} Ball screw pitch mm 120
(13 Weight of linear moving object ke EUDU

H.ydrau"hc: pres. v

2} Hydraulic support force M ;.245U.E|
(TqiMax. cutting tq. {ow: matorshaft) _ N-m 1.28
|
[ Execute Servo Selection ] / s
(g) Cutting duty % \50.0
(B} Inelined angle (@ to 90 deg 300

[Inclined angle]

When the setting is 90[deg], the angle is
perpendicular.

[Cutting torque setting]
Calculation is possible even if you omit to set these two items (if settings
are zero).
(In the case of inclined axis, selection result depends mainly on unbalance
torque and load inertia ratio. If these cutting torque settings are zero, cutting
load won't be considered.) See also "2-1-2 Set horizontal axis data".

[Counter balance specification]

 Without counter balance
Unbalance torque is generated.

* Weight
Possible to cancel unbalance torque by the weight value [kg].
"Weight of linear moving object" and "Weight value" are included in
load inertia.

* Hydraulic pressure
Possible to cancel unbalance torque by the hydraulic support force
[N]. Select Hydraulic pressure when you use air damper.
Only "Weight of linear moving object” is included in load inertia.

13



2-1-5 Setting rotary axis data

[Gearbox inertia]

Set the overall gearbox inertia in motor-axis converted value.

[Deceleration ratio]

When deceleration ratio is 2/3, input "1.5" (2/3=1/1.5).
For acceleration, set a smaller value than 1.

Customer

[Aux. calculation] Demanded acc/dec time

constant
See "2-1-2 Setting horizontal axis data".
ABC MACHIMERY COLLTD. Machine type Wertical mahining center Wachine model FECTOOOTG Feturn
N 2 Axis rfamey Axis type rive unit series Motor brake Others
0. 4 axis - . . : ,
Basic spec. | | [g :Rotary || MDE-D-Wx * Without » |
Mechanism Data setting of Mo. 4 axis
{F} Rapid traverse feed rate deg/min [72000
() Demanded acc/dec time constant ms 2DDD
\ (5} Demanded positioning freg. +'min [5a
S () Deceleration ratio
o ﬁ\ { Matar rotations per the last axis rew ) 175 1 0o
F {Jz) Gearbox inertia ke - cmd 3.0
. U D Load axis inertia ke-cmz | [5000.0
(T} Max. friction tg. of load axiz M-m [200
/ (Tu) Max. unbalance tg of M-m [0
(T Max. cutting tq. df load axis MN-m [on
|0¥g? Gutting duty % 0.0

Execute Servo Selection

[Other units] Each torque
Possible to input in [kgf-cm] uni

t.

[Other units] Each inertia

Possible to input in [GD?] or [kgf-cm-s?] unit.

[Each data of load axis]

Input each value of the load axis.

If you already know the motor-axis converted value, select "Input

Specs." among axis types.

14



2-1-6 Setting magazine axis data

[Decelerator inertia]
Set a motor-axis converted value.

[Deceleration ratio]

Execute Servo Selection

[

Do not input a decelerator's deceleration ratio, but input the number of
motor rotations required for one cycle of the magazine.
Customer HBC MAGHINERY GO,LTD. Wach|ne type Vertical machining center Machine model ABCD00WMG
Z Axis name Axis type Drive unit series Motor brake Others
Ho. 5 axis - . .
Basic spec. ||| (g [Mbeazine | [ MDs-D-wx ~| [withaut |
Mechanism Data setting of No. 5 axis
{F) Magazine surface speed mmmin [1o000.0
(5} Demanded positioning freq. t/min [0
(Z) Deceleration ratio Ty
\ (Motar rotations per magazine rew) 14 ..EDD'D
{Jz) Decelerator inertia ke - cm? 700
(N} Tool storage capacity tools [40°
(P} Tool pitch mm 180.0
Oht) Max. tool weight {per tonl) ke 50
Oivh} Toal halder weight {per halder) ke 5.0
OWiz) Chain weight {per circuit) ke [1oo.n
--
(T} Friction tq. {cv: motorshaft) _ -m 0.37
--
--
{Tu} Unbalance tq. {ov: motorshaft! m - 0.56
--

Servo state in motor suspe Servo off v|

[Other units] Each torque
Possible to input in [kgf-cm] unit.

[Aux. calculation]
 Motor-axis converted friction torque
Possible to input the chain's friction force in [N] or [kgf] unit.
 Motor-axis converted unbalance torque
Possible to calculate using the unbalance weight [kg] on
chain.

[Servo state in motor suspension]

"Servo ON"
If you select this, motor is energized even during magazine
suspension.
Motor torque is always generated against friction torque and
unbalance torque.

"Servo OFF"
Select this when you carry out positioning using a lock pin or
brake during magazine suspension. When motor is stopped,
there is no load because of servo OFF state (motor is not
energized).

[Weight of moving objects]
It's possible to set "Chain weight" to zero and include the chain's
weight per tool holder in "Tool holder weight".

15



2-1-7 Setting rack and pinion axis data

[Decelerator inertia]
Set a motor-axis converted value.

[Axis configuration]
Select either "Pinion movable (rack fixed)" or "Rack movable (motor

[ Execute Servo Selection ]

fiiz configuration

{ Motor rotations per pinion rew. )

{Jp)Pinion inertia
\(Jz) Deceleratar inertia

(Dp) Pinion diameter

/ () Garrier capacity

(Tf) Friction tq. v: motorshaft)

Move direction

fixed)".
— | [Other units] Each inertia
Possible to input in [GDz] or [kgf‘cm'sz] unit.
Customer ABC MACGHINERY COLTD. Machine type Wertical machin|ne center Machine model ABCT 000 M
N 2 Axis name fAxis type Drive unit series Motor brake Others
o. 6 axis - . -
| ELTOEE |5 I || [without s
Mechanism Data setting of No. 6 axis
F (F)Rapid traverse feed rat mmsmin 600000
_——
MOTOR i= movable (5)Demanded positioning fieq. tmin 2.0
(Z) Deceleration ratio 15 a5

ke-cmt | [460

mm |50.0

0Wd) Weight of linear maving object (exc. matar} ke |20.0
ke [1oo

[0.15

M-
Other units n
.Hoii-zonta-l. »

Finion movable %

[Other units] Motor-axis converted friction torque
Possible to input in [kgf-cm] unit.

[Aux. calculation] Motor-axis converted friction torque
Possible to calculate using the friction force ([N] / [kg]) on linear axis.

[Weight of linear moving object]
When you select "Pinion movable (motor movable)", motor's weight
is automatically added to the weight of moving object. Thus set the
weight of moving objects except for motor.
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2-1-8 Setting pallet changer axis data

—— | [Decelerator inertia]

Set a motor-axis converted value.
— | [Other units] Decelerator inertia
Possible to input in [GD?] or [kgf-cm-s?] unit.
Customer ABC MACHINERY GO, LTD. Machine type Wertical machinfng center Machine model ABCT000WMG
2 Axis nam Axis type Drige unit series Motor brake Others
No. 7 axis N ’
|| PG | | Pallet changer v || MDS-g-vx v | Withaut
Mechanism Data setting of No. 7 axis
{F} Rapid traverse feed ra deg/min _.'.I‘QDU.D
(5} Demanded positioning freq. 1/ min _.‘I 0
(Z) Deceleration ratio 17
( Motor rotstions per changer a:s rew. )
(Jz) Decelerator inertia ke - cm?
Ohp) Weight of one pallet ke [1ooo
A | (A Pallet leneth in X axis direction mm 5EIEIEI
(B Pallet length in ¥ axis direction mm [400.0
O Max. weight of workpiece {per pallet) kg 1DDD
(R} Rotation radius s .'.500_0

(Distance between center and pallet CG)

-
(Tf) Friction tq. {ow: motarshaft) _ N-m 01
Other units 2

[ Execute Servo Selection ]

L | [Other units] Motor-axis converted friction torque
Possible to input in [kgf+cm] unit.

[Aux. calculation] Motor-axis converted friction
torque
Possible to calculate using the friction force
(IN] / [kg]) on circumference (pallet's Center
of Gravity).

17



2-1-9 Setting data of Input Spec.

[Motor-axis converted value]

When you input axis data from this screen, you should use motor-axis

converted values. Thus selection for any type of axes is basically

supported. But you need to calculate motor-axis converted values in

advance.

—— | [Aux. calculation] Demanded acc/dec time constant
See "2-1-2 Setting horizontal axis data".
[Servo mechanism type]
Select either Linear axis or Rotary axis.
Customer ABG|MACHINERY COLLTD. Machine type Vetftical fnachining center Machine model ABC000VMG
ND._B e _ﬂxis name . Axis type JLl : Motor hr.ake | Others
| ([ | [hput Specs. b | | MDS-D-wi | [without +
Daty setting of No. 8 axis
Servo mechanism type :Linaar axis V":
Travel distance per motor rev. mim 100
Rapid traversze feed rate \ mmsmin |20000.0
Linear a/d time constant (rapid trav) mz [125.0
Max. cutting duty % |50.0
Max. load inertia fcv: motorshaft) ke - cm? 585.0
\ Friction tg {ov: motorshaft) / Nom ey
Unbalance tq. {ov: motarshaft / M-m E'D.49
Max. cutting tq. fow: matarshaft) ' MN-m !
Rapid traverse repeat frequency +min ;‘5.0
[ Exgcute Servo Selection ]

[Other units] Each torque
Possible to input in [kgf-cm] unit.

[Other units] Motor-axis converted max. load
inertia
Possible to input in [GDZ] or [kgf‘cm'sz] unit.

18



2-1-10 Setting linear horizontal axis data

[Axis bearing method]
Friction coefficient (u) varies.

+ Sliding: p=0.2
+ Rolling: u=0.1
[Motor cooling system] . Noncontact_: p:O.Q for such as _air bearipg
Self (natural): Without oil-cooling pipe Y?u cannot directly input the friction coefficient
value.

Liquid: With oil-cooling pipe

Customer| ABC MACHINERY CO.LTD [Machine type Vertical machining center Machine model C 1000V
No. 1 axis Aixis name Axis type Drive unit series Cooling Ax;l:el:;:gng Others
Basic spec.
PEC- |1 Linear: horizontal v MDS-DVX v Self v Rolling
Mechanism

See "2-1-2 Set horizontal axis data".

[Aux. calculation] Demanded acc/dec time constant

(F) Eapad traverse rate mmfoin | 100000
% (&) Demanded acc/dec time constant ms 1701
LINEAR MOTOR (3) Demanded positioning freq. thoin - |10.0
LINEAR SCALE (W 1) Weight of inear moving object kg 1000
( Excluding the primary-side )
MAGNET (Tq) Maz. cutting force I 550.0
(YY) Cutting duty % 50.0
Drive system selection 1 Primary moving %

/ [Other units] Maximum cutting thrust force

E 5 Selecti . . . .
secute Selio Selection Possible to input in [kgf] unit.

—

L [Drive system selection 1]
Primary moving: Magnet side is fixed to the machine, and coil side moves.

Secondary moving: Coil side is fixed to the machine, and magnet side moves.

[Cutting thrust force]
Calculation is possible even if you omit to set these two items (if settings are
zero).
(However, if set to 0, the cutting loads will not be considered)
See also "2-1-2 Setting horizontal axis data".

[Weight of linear moving object]
When primary side moves, motor weight is automatically included in the
moving object weight. Thus, input the moving object weight excluding the
motor's primary side.
However, if secondary (magnet) side moves, include the secondary side
weight.
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2-1-11 Setting linear vertical axis data

Customer| ABC MACHINERY COLTD Machine type| Vertical machining center

Machine madel ABCT000VMC [(Fewm ‘

MAGNET

LINEAR
SCALE

LIMEAR MOTOR

[ Execute Servo Selection

1

H we
PNEUMH‘V(

c

( Excluding the primary-side)

|Counter balance specification

|(F) Rapid traverse rate | | munfrmin | 100000

|(A) Demanded acc/dec time constant H Aux. Calc. J | ms ||170.1 |

(5) Demanded positioning freq | | thmin (100

(W 1) Weight of linear mowing object ‘ ‘
|

" Preumnatic/Hydraulic pres. v |

|(W2) Preumn Hydr. support force

|(Tq) Idaz cutting force

|[ Other units "980.0 |

(¥ Cutting duty

| s00

|Dm'e system selection 1

ke
|
|[ Other units H I ||IZ|EI |
]|
L%
|

| | Primary moving %

[Counter balance specifications]
* No counter balance
Unbalance force is generated.
+ Pneumatic/Hydraulic pressure
Unbalance force can be canceled by the amount of
pneumatic/hydraulic support force [N].
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2-1-12 Setting data of horizontal axes in tandem

To enable the servo selection for tandem axes (synchronously controlled two axes), the following basic

conditions have to be met.

(1) The two axes use the same capacity and same series servo motors.

(2) The machine configuration (coupling, ball-screw) of the two axes are the same.

(3) The loads on the two axes are balanced.

Regarding the condition (3), it's possible to actualise the control with a certain degree of the load imbalance. But

this load inequality won't be considered during the servo selection. Therefore, you need to allow some margin for

the load imbalance.

Gustomer ABGC MAGHINERY CO.LTD. Machine type Harizantal machining center Machine model HECZ000HMG
= Axiz name Axis type Drive unit series Decelerator fixis bearing Motor brake Others
No. 1 axis method
Basic snee. | | — - = — — = — = -
2 % Horizontal in tandem ||| MDS-D-Wx ||| Mone | Rolling | Without
Mechanism Data setting of No. 1 axis
(F) Rapid traverse feed rate mmsmin 360000
() Demanded acc/dec time constant ms 1000
(5) Demanded positioning freq. t/min 100
{Jc) Goupling inertia ke - cmd 1285
I | A R g n\\\\\\\\']"[)i
ﬂ:[:_\ e J_ﬂ}t‘\“" | (D} Ball screw diameter mm REO
—_
=y ‘ wi ’/V (L} Ball screw leneth mm 1350.0
%R_I_gg I L I (P} Ball screw pitch mm 120
(W10 Weight of linear movine object ke 700.0
(Tg!Max. cutting tg. {ov: motarshaft) _ MN-m 10.94
o --
[ Execute Servo Selectjon ] bl Cutline duty & (a0.0

L | [Motor shaft-converted max. cutting torque]
Input the load applied to one motor axis.

If you use the auxiliary calculation, 1/2 of the load is set.

[Weight of linear moving object]
Set the total weight of the two axes' loads.

[Machine configuration]
For coupling inertia, set the value for one axis.

axes.

For ball screw, set the specified value common to the two
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2-1-13 Setting data of vertical axes in tandem

If you want to use a gear or pulley, you have to set the same specifications between the two motors.

For the basic conditions in selecting the tandem axes, see "2-1-12 Setting data of horizontal axes in tandem"

ABC MACGHINERY COLLTD.

Harizantal machining center

ABCZ000HMG

| Feturn ‘

W Vertical in tandem  + | | MDS-D-w v||[Gear/Pulley Falling With v

SERMD
MOTOR
with BRAKE

YRR RS

0

L

Execute Servo Selection

]

|(F) Rapid traverse feed rate | | mmmin | 240000
|(P|) Demanded ace/dec time constant | A, Cale. | ms | 100.0
|(S) Demanded pozitioning freq. | | t/min | 100
R T . | Lo |
{Jc) Goupling inertia %] kg - cmt ‘ 100
|(J‘I) Motor gzar { pulley J inertia | Other units | ke - cmt | 2610
|(J2) Machine eear {pulley } inertia | Other units | kg - cm® | 350
|fD) Ball screw diameter | | mm | 56.0
| Bl screm lengtn | | mm | 0000
() Ball screw pitch | L mm | 120
|(W'I) Weight of linear moving object | | ke | 500.0
|Oounter balance specification | | | Weight v
042D Wieight value | | e | [5000
{TgMax. cutting tq. {ov: motarshaft) ‘ %] ‘ MN-m ‘ 0.6z
[ Other unts ]
|(Yq) Gutting duty | | % | 500

[Machine configuration]

value for one axis.

When setting the coupling or gear (pulley) inertia, input the

For ball screw or deceleration ratio, set the specified value
common to the two axes.
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2-1-14 Setting data of inclined axes in tandem

If two or more hydraulic cylinders are used for each servo axis, set the total hydraulic support force.

For the basic conditions in selecting tandem axes, see "2-1-12 Setting data of horizontal axes in tandem".

Counter balance specification

N2} Hydraulic support force

N

(TgiMax. cutting tq. fov: motorshaft) _ N-m
[ Execute Servo Selection ]

g Cutting duty )

@) Inclined angle 0 to 003 deg

Customer ABC MAGHINERY GO.LTD. Machine type Harizontal machining center Machine model ABCZ000HMG
Z = 5 3 : Axis bearing
No. 3 axis Axis name fxis type Drive unit series Decelerator method Motor brake Others
Has e e = — — — — -
& B | [mclined in tandem  »| [MDS-D-vx v||[Gearbox  »| | [Roline v [with — »
Mechanism Data setting of No. 3 axis
(F) Rapid traverse feed rate mmsmin [24000.0
() Demanded acc/dec time constant ms 100.0
(5) Demanded positioning freq. t/min 100
(Z) Deceleration ratio 1% 15
GEAR BOX [ Maotar rotations per ball screw rew. ) 2
{Jz) Gearbox inertia ke - cm? [450
(D} Ball screw diameter mm 550
(L} Ball screw length mm 800.0
MOTOR (P} Ball screw pitch mm 120
with BRAKE ——
(013 Weight of linear moving object ke 500.0

H.ydrauulic: pres. v

[z450.0

[o.62°

[s0.0

aoan

[Gearbox inertia]
Set the value of the inertia for one motor.

[Hydraulic support force]
Set the total value for the two motors.
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2-1-15 Setting data of linear horizontal axes in tandem

For the basic conditions in selecting tandem axes, see "2-1-12 Setting data of horizontal axes in tandem".

Drive system selection 1

Drive system selection 2

[ Execute Servo Selection ]

Customer| ABC MACHINERY CO,LTD Machine type|  Vertical machining center  Machine model ABC1000VILC
No. 1 axis <ixis name Axis type Drive unit series Cooling A’::E];izgng Others
Basic spec.
b Linear: harizontal in tandem » MDS-D-VE v Liguid Rolling v
Mechanism Data setting of No. 1 axis
(F) Rapid traverse rate mmfmin || 100000.0
(&) Demanded acc/dec time constant ms 1701
(3) Demanded positioning frec tmin  |[10.0
(W1) Weight of linear moving object
( Bxcluding the primary-side ) ke 4000
(Tq) Mlas. cuthing force N 950.0
(Yo Cutting duty % 50.0

Primary moving %

1 drive, 2 motors %

N

[Max cutting thrust force]
Input the total load applied to the two axes.

[Weight of linear moving object]
Set the weight of total load on the two axes.

[Drive system selection 2]

Two motors driven by one drive unit: One linear scale is shared by two motors.
Two motors driven by two drive units: Two linear scales are required for each motor.
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2-1-16 Setting data of linear vertical axes in tandem
When pneumatic or hydrauric cylinders are installed for each servo axis (two or more cylinders), set the total

pneumatic/hydraulic support force.
For the basic conditions in selecting tandem axes, see "2-1-12 Setting data of horizontal axes in tandem".

Customer| ABC MACHINERY CO.LTD Machine type|  Vertical machimng centsr ~ Machine model ABC1000VMC
. . . . . . Axis hearing
No. 1 axis Sixis name Axis type Drive unit series Cooling method Others
Basic spec.
B k3 Linear: vertical in tandem v MDE-D-VE v Liguid + Rolling v
Mechanism Data setting of No. 1 axis
MAGNET 7] (F) Eapid traverse rate mmftmin (1000000
! (A) Demanded acc/dec time constant ms 17001
LINEAR
SCALE F (3) Demanded posthonng freq. tmm  ([10.0
L (W 1) Weight of linear moving object
( Excluding the primary-side ) kg 400
LINEAR W OTOR Counter balance specification Preumatic/Hydraulic pres. |+
(W2) Pneum Hydr. support force Iy 4194.4
lTsTr—— v e
PNEUMATIC/| — p Py |
HYDRAULIC uf 1 (i S0.0)
ALK (Te) Curing duty
Drive system selection 1 Primary moving %
Drive system selection 2 1 drive, 2 motors v
[ Execute Servo Selection ]

L | [Pneumatic/Hydraulic support force]
Set the total force for the two motors.
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2-2 Viewing Selection Result

2-2-1 Judging servo selection items

[Selection result]

= Servo motor

Results of selected motor and second-choice motor are shown.

+ Servo drive unit

Even if you intend to use a 2-axis drive unit, 1-axis units are shown at this moment.

- Regenerative resistor

When your machine requires a regenerative resistor, the optimal resistor is shown.

[ No. 1 axis Inpuft data ]

[ No. 1 axis Calculated data

PDF PDF
Calculation process) (Selection resyl

y |[Feun]

Item Unit Input value Unit | Selected motor For comparison
[PDF] HG354 HG303
When these buttons are clicked on, MDS-E-VX BABSSERIEERGD | MDS-E-V1-80
the calculation process or selection Horizonal  Eegemerativepesision = =
result is output as a PDF file. 00
36000.0 Travel distance per motor rev. mm 12.0 12.0
Demanded a'd time constant ms 100.0 * Max. motor speed r/min 4000.0 3000.0
[Motor's specified Va|ue] /1’00/' Motor speed in rapid trav_ r/min 30000 30000
"*" is attached to values that are Speed allowance ; 3
. . g . None ( Motor speed in rapid traverse £ OK OK
determined by motor's specifications. e T
| Motor rotations / ball serew rev. ) e 10
Conpline inertia ko-cm? 28 Ball screw inertia kg-cm? 946 94.6

[(1) Motor speed allowance judgement] 3 kgem? 28.5 28.5

Judges if motor speed at rapid traverse is not higher than pbject inertia  keg-cm? 25.53 25.53
the maximum rotation speed. a kg-cm? 148.6 148.6
kg'cm? 75.0 75.0
Ball screw pitch mm 120 Crtenon of load inertia ratio % 500.0 500.0
'Weight of linear moving object kg 700.0 Load inertia ratio % 198.2 198.2
Counter balance specification None :-I?o:g::::i:::t_:%nlm) OK 0K
Counter balance weisht ks 00 m/

[(2) Load inertia ratio judgement] f keg-em? 0.0 0.0
This judgement is important, as it affects the interpolation keem?| 2236 2236
control accuracy. ient 0.1 01
Judges if load inertia ratio is lower than the specified motor N-m 1.31 131
inertia ratio. pe N-m 0.0 0.0

S-shape acceleration/deceleration| %o 0.0 Steady load torque N-m 131 131
* Max. motor torque N-m 90.0 64.0
[Minimum acc/dec time COnStant] \ Cntenon of a/d time constant ms 100.0 100.0
Calculation is done, COﬂSidering the Min. acc/dec time constant ms 99.4 176.1 (saturated)
torque saturation characteristic which Transient characterisfics
limits motor's maximum torque at St oA UK NG
high-speed rotation.
Max_ motor torque N-m 720 512

[(3) Transient characteristic judgement] o ety N | 318 318
Judges if linear acc/dec time constant is lower et
than the demanded value. (Max cutting load torque £ OK OK

Max used motor torque )
Acceleration load togfjue N-m 71.56 412
ad ghrque N-m -68.93 -38.37

[(4) Cutting torque judgement] % 33 5.9
Judges if the maximum cutting torque is lower than the 4 torque N 225 25
maximum used motor torque (a value calculated considering % 500 500
the margin) = Nm 131 131

y % 467 441
Cont. effective load torque N'm 12.96 9.84

[(5) Continuous characteristic judgement] * Motor stall torque Nm 225 225
Judges if continuous effective load torque ont. cliective load ratio % 576 FEY;
(calculated by averaging the loads in \oad ratio % 58 58
acc/dec, cutting and stopping) is 80% or less (TR T
of motor stall torque. ( Cont. effective load < 80%, OK OK
Also judges if steady load torque (friction Sieady boad S60%)
torque + unbalance torque) is 60% or less of
motor stall tOque. Max. acceleration rate G 0.62 035

Emg. stop distance ( rapid ) mm 101.96 112.68
e o |
[(6) Overall judgment] "

Judges if all the judgements of (1) to (5) are OK.
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Customer | ABC MACHINERY CO. LTD Machine type

2-2-2 Judging appropriateness using comparison motor

[Motor for comparison]

This is a secondarily selected motor, as any of the judgements is "NG". You can
check the appropriateness of the selection result by seeing how this second-choice
motor lacks capability compared with the judgement value.

This software judges a result to be "NG" even if difference between the result and
criteria is smaller (or bigger) only by 0.1. So, if you think the difference is too small to
be actually a problem, you can use this comparison motor instead, by adjusting input

values or parameter settings.

sy | (E2m)

[NG judgment]

instead.

Wertical machinng center Machine model ABCTOD0VIC I(Calculatinn prncess)J I (Se\ecEEnF
[ No. 1 axis Input data ] [ No. 1 axis Calculated data | /
Ttem Unit Input value Ttem TUnit Selected motor | For comparison
Axis name X Servo motor HF453 HF354
Servo drive unit series MDE-D-VX  Servo drive unit MDS-D-V1-160| 1MD3-D-V1-160)
Axis type Horizontal  Regenerative resistor - -
Inclined angle deg 0.0
Rapid traverse rate mmimin~ 36000.0 Travel distance per motor rev. mm 12.0 12.0
Demanded ald time constant ms 100.0 * Max. motor speed rinin 3500.0 4000.0
Demanded posihomng feq. timin 10.0 Motor speed m rapid trav. rmn 3000.0 3000.0
Speed allowance
Decelerator None { Motor speed in rapid traverse < OK 0K
Maz. motar speed)
(i oma sy | WX |10
Coupling inertia kgeom? 285 Ball screw mertia kg-cm?® 96.35 96.35
Mlotor gear { pulley ) inertia keg-cm? 0.0 Coupling inertia kg-cm?® 28.5 285
MMachine gear { pulley ) nertia keg-cm? 0.0 Linear moving object inertia kg-cm?® 2553 2553
Ball screw diameter mm 55.0 Total load nertia kg-cm?® 150.4 1504
Ball screw length mm 1375.0 * Motor mertia kg-cm? 112.0 750
Ball screw pitch mm 12.0 Criterion of load inertia ratio % 500.0 500.0
Weight of linear moving object kg 700.0 Load inertia ratio % 1343 2005
Counter balance specificaton Mone g‘;ﬂi&ﬂ;flé:z%mmm) OK OK
Counter balance weight kg 0.0
Max. cutting tq. (cv: motorshaft) | MN-m 1.87 Motor brake inertia kg-cm? 0.0 0.0
Cutting duty %o 50.0 Total inertia kg-cm? 262.4 2254
Axis bearing method Rolling Friction coefficient 0.1 01
Motor brake Without brake |Friction torque M-m 1.31 131
Position loop gain 47 Unbalance torque M-m 0.0 0.0
3-shape acceleration/deceleraton %o 0.0 Steady load torque N-m 1.31 1.31
* Wax. metor torque N-m 122.0 0.0
Criterion of a/d time constant ms 100.0 100.0
Min. acc/dec time constant ms 836 100.2
Transient characteristics
{Min. time constant < OK NG
Criterion of time constant )
Mlazx. used motor torque MNm 976 72.0
.1
In this example, NG occurs in transient characteristic judgement. This NG was
caused only by the excess of acc/dec time constant by 0.2[ms]. As this difference K
level is normally no problem, change the demanded acc/dec time constant to
101[ms], for example and execute calculation again. Then "HF354" will be selected T
3
Luvrg. cutting load torgque MNem 2.25 2.25
Cutting duty % 50.0 50.0
Steady load torque Nem 1.31 1.31
Steady load duty % 467 467
Cont. effective load torque Nem 15.4 13.28
* WMotor stall torcue Mem 37z 225
Cont. effective load ratio Yo 414 550
Steady load ratio % 35 58
Cont. characteristics
¢ Cont. effective load < 80%, OK 0K
Steady load < 60%)
Maz acceleratoin rate G 0.7z 0.61
Emg, stop distance { rapid ) mm 7806 1026
Oreelipdeement ox N6
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[Selected motor]

After adjusting input values, "HF354" is
selected instead.

PDF

PDF
(Selection resulf)

(Al judgements above are OK)

Customer ABC MACHINERY CO. LTD Machine type Wertical machining center Machihe model ABCTO00VIMC Calculation pracess)
[ No. 1 axis Input data ] [ No.1 axis Calc
Ttem Unit Input value Selected motor | For comparison
Axis name x Servo motor HF354 HF303
Serve drive unit series WMD3-D-VI Serve drive unit MDS-D-V1-160| MD3-D-1-80
Azis type Honizontal  Regenerative resistor - -
Inclned angle deg 00
Rapid traverse rate mm/min | 36000.0 Travel distance per motor rev. mm 12.0 12.0
@nded a/d time constant ms 101.0 * Wax motor speed rimin 4000.0 3000.0
Demanded postioning freq. tmin 1.0 Motor speed m rapid trawv. rimin 3000.0 3000.0
Speed allowance
Decelerator Mone ( BMotor speed in rapid traverse < OK OK
Mlax motor speed)
Mmoo sy | 1|10
Coupling mertia kg-cn? 28.5 Ball screw mertia kgrcm?® 96.35 96.35
Motor gear { pulley ) inertia kg-co? 0.0 Coupling inertia kg-com® 28.5 28.5
Machine gear { pulley ) inertia kg-co? 0.0 Linear moving object inertia kg-com® 2553 25.53
Ball screw diameter mim 55.0 Total load merha kg-com® 150.4 150.4
Ball screw length mim 1375.0 * Motor inertia kg-cm® 750 75.0
Ball screw pitch mim 120 Criterion of load inertia ratio % 500.0 500.0
Weight of linear mowing object kg 7000 Load inertia ratio % 2005 200.5
Counter balance specification None g‘fi&ﬂiﬁ?ﬁz:‘:%mennn) OK 0K
Counter balance weight kg 0.0
Mazx cutting t. (ow: motorshaft) | N-m 1.87 Moter brake inertia kg-cm? 0.0 0.0
Cuthing duty %% 50.0 Total nertia kg-cm? 2254 2254
Azis bearing methed Relling Friction coefficient 01 0.1
Moter brake "Without brake Friction torque N-m 1.31 131
Position loop gan 47 TUnbalance torque N-m 0.0 0.0
S-shape acceleration/deceleration| % 0.0 Steady load torgque N'm 1.31 131
* Max. motor torque N'm 90.0 64.0
Criterion of a/d time constant ms 101.0 101.0
Iin. acc/dec time constant ms 100.2 168.7 (saturated)
Transient characteristics
( Bin. time constant € 0K NG
Criterion of time constant)
IMax. used motor torque N-m 72.0 51.2
Mo gl o ¥m | 38| s
[Check the appropriateness of judgement]

As a result of changing the demanded acc/dec to 101[ms], the judgement of the
minimum acc/dec time constant for "HF354" became "OK". The acc/dec time
constant of HF303 is significantly different from judgement value, thus the
appropriateness of selecting HF354 motor for this axis is obvious.

Cutting duty % 50.0 50.0
Steady load torque Nem 1.31 1.31
Steady load duty % 46.6 44.3
Cont. effective load torque Nem 1323 10.3%
* Motor stall torque MNem 22.5 22.5
Cont. effective load ratio % 588 46.2
Steady load ratio % 5.8 58
Cont. characteristics

(Cont. effective load < 20%, OK 0K
Steady Ioad € 60% )

Max. acceleratomn rate G 0.61 0.36
Emg. stop distance { rapid ) mm 1026 113.24
Overall judgement 0K NG
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2-2-3 Motor output torque saturation

A servo motor has a characteristic of limiting its maximum torque during high-speed rotation (called saturation

phenomenon). Even if you attempt to reduce the acceleration/deceleration time constant by increasing "Max.

torque usage rate", torque may be limited in high-speed range.

Customer

PDF
(Selection result) |

- Machine type Vertical machining center Machine model - (Calculal?onanrocess}
[ No. 1 axis Inpuft data ] [ No. 1 axis Calculated data ]
Item Unit Input value Item Unit  Selected motor For comparison
Axis name X Servo motor HG354 HG303
Servo drive unit series MDS-E-VX Servo drive unit MDS-E-V1-160 | MDS-E-V1-80
Axis type Horizontal |Regenerative resistor - -
Inclined angle deg 0.0
Rapid traverse rate mm/min| 360000 Travel distance per motor rev. mm 12.0 12.0
Demanded a'd time constant ms 100.0 * Max. motor speed r/min 4000.0 3000.0
Demanded positioning freq. t/min 10.0 Motor speed in rapid trav_ r/min 3000.0 3000.0
Speed allowance
Decelerator None ( Motor epeed in rapid traverse < OK OK
Max motor speed )
Dot o ey | VX | 19
Coupling mertia kg-cm? 285 Ball screw inertia kg-cm? 946 94.6
Motor gear ( pulley ) inertia kg-em? 0.0 Coupling mertia kg-em? 285 28.5
Machine gear ( pulley ) mertia kg-em? 0.0 Linear moving object merhia kg-em? 25.53 25.53
Ball screw diameter mm 550 Total load mertia kg-em? 148.6 1486
Ball screw length mm 1350.0 * Motor mertia kg-cm? 73.0 750
Ball screw pitch mm 12.0 Criterion of load inertia ratio % 500.0 500.0
'Weight of linear moving object kg 700.0 Load inertia ratio % 198.2 198.2
Counter balance specification None :’fo:: ::I:i:;:t_:‘()lﬁlm ) OK 0K
Counter balance weight kg 0.0
Max cutting tq. (cv- motorshaff) | N-m 1.87 Motor brake inertia kg-cm? 0.0 0.0
Cutting duty % 50.0 Total inertia kg-em? 2236 2236
Axis bearing method Rolling Friction coefficient 0.1 0.1
Motor brake ‘Without brake Friction torque N'm 131 1.31
Position loop gan 47 Unbalance torque N'm 0.0 0.0
S-shape acceleration/deceleration| % 0.0 Steady load torque N-m 131 131
* Max. motor torque N-m 90.0 64.0
Criterion of a/d time constant ms 100.0 100.0
Min. acc/dec time constant ms 99.4 176.1 (saturaf
Transient characteristics
{ Min. time constant < OK NG

Critarion of i fagth

[Limit due to torque saturation]

If acc/dec time constant is limited due to torque saturation, a message "saturated" will |-2

appear next the value. This tends to occur on high acceleration axis or axis with large

8
load inertia ratio.
Possible to avoid this saturation by setting S-shape acceleration/deceleration or K
reducing position loop gain.
Acceleration load torque N-m 71.56 412
[Position loop gain, S-shape acceleration/deceleration]
Measures such as reducing position loop gain or setting S-shape s
acceleration/deceleration are effective to prevent torque saturation. But these
measures prolong actual acceleration/deceleration time and positioning time. ;
However, acceleration rate depends on acc/dec. time constant, so it won't change :
even when you set S-shape acceleration/deceleration. A
Cont. effective load ratio % 57.6 437
Steady load ratio % 58 58
Cont. characteristics
( Cont. effective load < 80%, 0K 0K
Steady load £60% )
Max. acceleration rate G 0.62 0.35
Emg. stop distance ( rapid ) mm 101.96 112.68
Overall judgement 2 I
{ All judgements above are OK ) s HE
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2-2-4 Selection result of regenerative resistor

[Selected motor]

is also selected.
Customer | ABC L]

If you have selected a resistor-regeneration type drive unit, the regenerative resistor

PDF
55) [Selection result)

[ Mo. 3 axis Input data ]

[ No. 3 axis Calculated data ]

Ttem Unit Input value Ttem Unit Selected motor

Az name % Servo motor HF303B

Serve drive unit series MDS-R-VX Servo drive unit MDS-R-V1-60 MDE-E-V1-40

Axis type Inclined  Regenerative resistor GZG300W200! GZG300W200HME

Inclined angle deg 30.0

Rapid traverse rate mmfmin | 24000.0  Travel distance per motor rev. mm 12.0 12.0

Demanded a/d time constant ms 100.0 * Max motor speed ritnin 3000.0 2000.0

Demanded positioning freq. t/nin 10.0 Motor speed in rapid trav. ritnin 2000.0 2000.0
[Charged energy of the drive unit]

This is the amount of energy possible to be charged in drive unit's capacitor.
If regeneration energy per damping is this value or smaller, there will be no energy
consumption in regenerative resistor.

[ Selected regenerative resistor ]

Item Unit
Servo motor HF30
Serve drive unit MDE-R-F1-60
Charged energy of the drive unit I
Eeversed efficiency
Demanded posioning freq. Hmin
Inclined angle deg
Regenerative energy in positioning I
Consumed regen. energy in posttioning I

Regenerative resistor

GZG200W 26 OHIME 100.0 87
GZGE00 200HE 150.0 13.0
ME-FBE30 300.0 26.1

[Allowable positioning frequency]
When "999.9" is shown,
regeneration energy is smaller than
the drive unit's charged energy.
This probably means that no energy
is consumed in the regenerative
resistor.

Capacity (W) Allowable positioning freq. {t/min

Ranking
NG

C

[Regenerative resistor]
A resistor suitable

for the selected servo motor is shown.

[Ranking]

"NG" ..
"2 or3" cee

Based upon the demanded positioning frequency and allowable positioning frequencies of
each regenerative resistor, each resistor is categorized as below.
A resistor that failed to meet the demanded positioning frequency

The most suitable regenerative resistor
Resistor whose capacity has a margin.
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2-3 Using Auxiliary Calculations

2-3-1 Auxiliary calculation of demanded acc/dec time constant

— | [Calculation from demanded acceleration]

Calculates acc/dec time constant using acceleration rate. Rapid traverse rate should
be set in advance. You can't select this calculation type for rotary axis. Only
"Calculation from travel distance, etc." supports rotary axis.

Gustomer ABC MAGHINERY GO.LTD. Machine type Vertical machining center Machine model ABCT000WMG

[ Mo. 1 axis Auxiliary calculation ]

@ Caleulation from demanded acceleration O GCaleulation from travel distance, etc.
Item Unit Setting value Item Unit Setting value
.Demanded acceleration (3) G 1057 |Travel distance mm _
Positioning time me _
{In-pozition width jum _
|5HG cantral -
Start calculation ] [ GCancel

[Calculation type]
Click on this radio button to switch calculation
type. Unable to enter data in shaded areas.

Gustomer ABC MAGHINERY GO.LTD. Machine type Vertical machining center Machine model ABCTO000WMG

[ Mo. 1 axis Auxiliary calculation ]

(O Caleulation from demanded acceleration @ Galoulation from travel distance, etc.
Item Unit Setting value Item Unit Setting value
.Demanded acceleration (3) G _ |Travel distance mm ’3007
Positioning time ms ’8007
{In-pozition width jum ’507
|SHG control - 'Vall-d v
— _/
~
Start calculation ] [ GCancel
[Calculation from travel distance, etc.] J

Calculates acc/dec time constant using positioning time between two points. Rapid
traverse rate should be set in advance. Not only the command-based travel time but
also the settling time (positioning time after speed command becomes zero) is taken
into account. For rotary axis, input in [deg] unit.
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2-3-2 Auxiliary calculation of coupling inertia

— | [Calculation type]

Click on the either button to switch calculation
type. Unable to enter data in shaded areas.

Customer

ABG MAGHINERY GO,LTD.

Machine type Vertical machining center

[ Mo. 1 axis Auxiliary calculation ]

@ Caloulation fram cylinder length, et

(O Caloulation fram cvlinder mass, etc

Machine model

Item Unit Setting value

Ciylinder outer diameter mm

Cylinder inner diameter mm

Cylinder length mm
Cylinder material quality

Cylinder mazs ke

Start caloulation ] [ Cancel

ABCT000WMG

[Cylinder model]

Calculates inertia regarding a coupling as a metallic cylinder with a hole in the

middle. Input each calculated value in non-shaded columns.

32



2-4 Adjusting Selection Condition

2-4-1 Modifying selection condition

Cus ABC WACHINERY CO ITD Machine tvpe Vegical machining center Machine model ARC1000VMC
[Input Para.]
Do these settings if you want to change judgement or calculation condition. Before
setting, you need to fully understand this servo selection mechanism. Possible to set
individually for each axis.

Ttem Setting value
( Criterion of load thettia ratie 300%(standard) v
Max torque usage rate B0% (Standard) v
Criterion of cont. effective load | B0% (Standard) v
Avg, cuthing tg. Max. cutting tg. x 50% v
< Pozition contrel system Standard control A
Poztion loop gain 47
3-shape acceleration/deceleration | 0% v
\ Motor series HF series v
Item Setting value Explanation
Criterion of load inertia ratio + 300% (high-accuracy) + Set the criterion to be used for judging load inertia ratio. Standard value
500% (standard) and selection items differ according to motor type.
700% (general machine)
1000% (positioning axis)
+ (Standard) + Shown as on the left mainly for general-purpose servo motor. If you select
3000% "Standard" setting, recommended load inertia ratio described in
specifications will be applied.
Max. torque usage rate + 80% (standard) + This usage rate affects the calculation of minimum acc/dec time
85% constant to be used for transient characteristics judgment and cutting
90% torque judgment. Higher usage rate is effective for servo selection, but
95% it results in fewer margins. You have to be careful if you select 95%.
Criterion of continuous effective + 80% (standard) + Set the criterion to be used for judging continuous characteristics.
load 85% Itis not possible to change the condition "Steady load = 60%", which
90% is calculated using unbalance torque.

Average cutting torque

+ Max. cutting torque x 10 ~ 100%

Standard setting: 50%

+ Average cutting torque is used for the cutting load calculation to judge
continuous characteristics. Set this torque by 10%, based on the max.
cutting torque.

Position control system + Standard control « This setting is used for taking into account the motor torque saturation
SHG control characteristics when calculating the acceleration/deceleration time
Feed forward control constant. When SHG or Feed forward control is selected, motor torque
will more easily be saturated, and the acceleration/deceleration time
constant will be longer.
Position loop gain + Input a value. + This value is used for when calculating torque saturation characteristics

Standard setting: 47

to calculate minimum acc/dec time constant, or when calculating the
demanded acc/dec time constant by selecting "Calculation from travel
distance, etc.".

S-shape + 0%, 10%, 20%, 30%, 40%, 50% | - Set S-shape acc/dec time constant, based on the linear acc/dec time
acceleration/deceleration constant. Possible to reduce acc/dec time constant while avoiding
motor's output torque saturation.
Motor series designation + HF Series + Designate a motor series to be used for servo selection. Standard motor
HP Series series is determined by drive unit series.

HF-KP Series, etc.

+ HA,HC limited to 3000r/min

General-purpose motor limited
to 3000r/min

+ Set this, if you want to use 3000 r/min motor even when desired
maximum speed is 2000r/min or lower. This is for when the motor has
both 2000r/min and 3000r/min specifications.

+ Designate motor for E6O

(MDS-B-SVJ2 only)

+ Set this when you use the motor/drive unit combination that is allowed
only for E6O. If you select motor by "Individual motor designation”, add
"' after the motor name, as "HC102*".

- General-purpose motor

+ Select from among HC-MF, HA-FF, HC-RF or HC-SF Series

+ Individual motor designation

+ Designate a motor to be used for calculation.
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2-4-2 Designating individual motor

[Motor series designation]
When you select "Individual motor designation", the setting columns of "Designated
motor" and "Motor for comparison" will open at the bottom.

Customer

ABC1000WMG

Machine model

#BC MAGHINERY GO.LTD

Machine type

Vertical machining center

[ No. 1 axis Parameter input ]

Item

Criterion of load inertia ratio

/ Designated mator

@ Individual motor designation :

|Mayx. torque uzaege rate
|fve. cutting tg.

|Pogition loop gain

S-zhape acceleration/deceleration

Motor series

® Individual motor desi

Setting value

| 500% izt andard)
a8 Gtandsrd

Max. cutting tg. x 50% I

IEn
=

| Individual motor desienation

ion: Designated motor

Item

Motor series

Item

(Griterion of load inertia ratio

Motor series

\Matar for comparizon

Setting value

[HF series ]
[HF75 v
Motar for comparisan

Setting value
| 500%(standard) v
{Mot display) =
| (Not display? )

[Designated motor]

Specify a motor to be shown in selected motor column. Whether the selection result

is OK or NG, its calculation result will be indicated.

[Motor for comparison]

Specify a motor to be shown in comparison motor column. Whether the selection
result is OK or NG, its calculation result will be shown. You can choose different
motor series from selected motor series. Also you can set "Criterion of load inertia

ratio" individually.

If you set (Not display), a default setting, only the selected motor column is shown but

comparison motor column won't be displayed.

[Special notation of motor name]

The mark "*" added to selected motor and comparison motor columns stand for the following meanings.

Items

MDS-DM-V3-404040, MDS-B-SVJ2

MDS-C1-VX

Meaning of motor with

ngn

This motor is combined with the drive unit whose
capacity is lower than the standard unit by one

rank.

This motor is combined with the drive unit that
has "S" in its model name.

Specification limit

Stall torque and maximum torque are limited.

Stall torque is limited.

Example

HF154*
HF154
HC102*
HC102

HC154 + Drive unit (cap. 40)
HC154 + Drive unit (cap. 80)

HC102 + MDS-B-SVJ2-07
HC102 + MDS-B-SVJ2-10

HC452* HC452 + MDS-C1-V1-45S
HC452  --- HC452 + MDS-C1-V1-45
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2-5 When Servo Motor is Predetermined

2-5-1 Direct entry of servomotor name

Go back to TOP page.

T

hining center

I
Machine model | =

[To add servo axis] "“h m‘” Ver.5.20

Go back to TOP page, change the number of
axes and click on [Enter]. Then you can add
Servo axes.

|Axis No. |Dataseﬂilg’_| Axis type | Servo drive unit |Servo motor |Regelerative resistor| Selection result
[ 1 | Nolaxs | X | Horizontal | MDS-E-VI-160 | HG354 | = [Result of No. 1 axis
| 2 [ No2axis | Y | Verica | MDS-EH-V1-20 | HG-H104 | = IResult of No. 2 axis
| 3 [ No3axs | Z | Incined | MDS-EH-V1-20 | HG-H104 | = IResult of No. 3 axis
[ 4 |Nodasis |B | Rotay | MDS-EVI-80 | HG303 | = [Result of No_ 4 axis
| 5 | NoSaxs |MG| Magazine | MDS-EI-VI-30 | HGI05 | = IResult of No_ 5 axis
[ 6 | No6axis |LX [Rack & pinion MDS-EM-SPV3-xmx120| HG224 | = [Result of No. 6 axis
(_ 7 | No7axis [PC [Pallet changer | MDS-EH-VI-40 | HG-H204 | = IResult of No._ 7 axis
| 8| No8axis [ A |InputSpecs [ MDS-EJ-V1-30 | HG105 | = [Result of No. 8 axis
[ 9 ThNoOaxs | - | - | - | | - [Resut of No_ 9 axis

T Input servo motor name

| DD motor rotation axis

MNioter rotation speadl 0.0 Ir"m.m

ABC MACHIMERY CO.LTD. Wertical machining center ABCT000WMG i Return i
[ Direct entry of servomotor name ]

| E!>< | [Horizontal | [MDs-D-wx v | [MDs-D-wi-160 | [ HF354 | [without v
| - 4
l/‘f v | [vertical v | [MDs-D-wx v | [mps-D-wi-160 v |[HFa54E | [with |
! [z | [Inelined ~ | [MDs-D-wx ~| [MDs-D-w1-80 v |[HF154E | [with v
| B | [ Ratary v | [MDs-D-wx v | [mps-D-wi-20 v|[HF14z | [without |
! [ma || Magazine v | [MDs-D-wx ~| [MDs-D-w1-20 v |[HF142 | [without v
| e | [ Rack & pinian v | [MDs-D-wx v | [mMps-D-wi-20 v|[HF105 | [without |
! [Pc | [Pallet changer v | [MDs-D-wx ~| [MDS-D-w1-40 | [HF223 | [without v
| & | [put Specs. v | [MDs-D-wx v | [Mps-D-wi-30 v | [HF154 v | [without ¥
! || ,’Hi Horizontal v||| v”| v||| v|i|Without v|

|— You can choose “DD motor rotation axis” for [Axis type] only on the [Direct entry of servomotor

name] screen.

[Direct entry of servomotor name]

Possible to directly input a servo motor name for selecting power supply, etc. This
function enables you to change the servo motor that has been already determined by

this S/W.
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Chapter 3 SETTING SPINDLE MOTOR DATA

Make sure to have spindle motor's specifications close at hand, before inputting the motor characteristics.

MITSUBISHI AC SPINDLE MOTOR

CUSTOMER
APPLICATION
1 3 SETS
M.E.G.
ORDER N0 £ } SETS
( ) SETS
OUTLINE DG M. ED50360-3 r/min 1500 8000
» TOTALLY TNCLUSED
COOLING SYSTEM FANCORL TN CONT (kW) 1 1l
TYPE §J-VI2-0B1T 1/28 (kK 15 15
FLANGE MOUNTED TYPE
FRAME 0. ALGOF VOLT max 200V
DIRECTION OF ROTATION REVERS[BLE P max 1154
VIBRATION CLASS Va OUTPUT
POWER
SOUND LEVEL 75 dB(A) (kW)
RATED TORQUE (AAY) 70.0 N-m OUTBUT FOVER Ty Em— Li2H
. T [ / -
(IHIN) FOR 1/2H S i ; CONT
INSULATION CLASS F CHARACTERTSTIC : SRR
AMBIENT TEMPERATURE 0~ 40T NORMAL (efmin}
ROTOR 61 0.23 ket S e
MOMENT OF [NERE 1A OF ROTOR 0.0575 kg
RADIAL LODE 300 kg COOLING TIPE $330KT-24H-B30-S01 , 3¢, 2P, CONT
e — FAN MOTOR A5/63N, 50/60Hz, 240V, 0.32/0. 35
WASS 110 ke S ENCODER TSEE9INI1T0 (256 PULSE/REV)
WORSELL 5 7Tey 37077 SPEED DETECTOR -
COLOR R GEAR MU 450N230
BALL LOAD SIDE | G310T2XLLEC3PS/LA4SUTE | THERMAL MOTOR -
BEARING  [OPEOTTE gy grarypcaps/Laasars | PROTECTION ’
CONTROLLER HDS-D-$P-240 ACCESSORY CONNECTOR AND PINS FOR ENCOER
REMARKS :
< MARK-PLUSE (WITH Z-PHASE) ENCODER BUILT INTO
MITOR.
ALWAYS READ THE [NSTRUCTI .\ MANAL ..\\'l} DOCIMENTS THOROUGHLY BEFORE
STARTING USE CI¥STALLATION, DPERATION, HAI) OR INSPECTION) OF THE MOTOR
CHANGE DATE  2005-12-12 APPROVED RATING SHEET
DRWY. DY N0,
CHCK. o .
RSVI0406%

A MITSUBISH! ELECTRIC CORPORATION JAPAN

Spindle motor's specifications
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3-1 Setting the Number of Spindle Motors

Set the total number of spindle motors to be used for overall NC system

Explorer 1 —%— 07k

2007+ F0 b
Thput th ber of spind| tors.

oL £ NUmber 0T spindle motors. #'\"'\Jt’”’
[2

[ Ihput servo motor name ]

[Set SP motor data & Galculate acc./dec. time]

N
Set the number of Spind\Nmtnrs ]
‘fixis Mo.| Data setting |Axis SP drive unit SP motor Short-time rating (STR} Specified time for STR Output in acc./dec.
1 [ Medsis |- [ - [ - | - - -
2 | Mo 2 axis = = = = = =
[Power Supply Unit Selection]
[ Set the number of power supply units ]
[System Configuration]
[ Drive system configuration list ]
[Setting SP motor data]
Input spindle data in one of the following methods.
"Input data for selecting power supply"
"Input data for calculating spindle acc/dec time"
Setting done
T 05 SAT AT TPUT opecs. | MO D= v =60 AF T35 = FESIT 07 190, 5 S
[ Ihput =ervo motor name ]

[Set SP motor data & Galculate acc./dec. timel

[ Set the number of spindle motars ]

Axis Mo. Data setting Axis SP drive unit SP motor Short-time rating {STR) Specified time for STR Output in acc./dec.
[ [ MoTaxie [ S1 [MDS-D-SP-240 [SJ-V22-08ZT | T80 kW 30 min I -
2 No. 2 axiz 52 |MDS-D-5P-160 |S0-V75-01T T kW 15 min

[Power Supply Unit Selection]

[ Set the number of power supply units ]

[System Gonfiguration]

[ Dt ive system confisuration list ]
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3-2 Setting Data for Selecting Power Supply

Before calculating power supply capacity by adding servo and spindle motors' loads, set spindle motor's

characteristics. This data is also used in Drive system configuration list.

3-2-1 Setting spindle motor output characteristic (1)

After setting this data, click on [Return] to go back to the previous screen.

— | [Spindle data setting method]
Select "Input data for calculating spindle acc/dec time".

[Drive unit series]

[No. 1 axis ]

Thncix =

Customer - Maghine 7pe Cal MAaching Cemter

If you select either resistor-regeneration type spindle drive (MDS-D-SPJ3 or
MDS-B-SVJ2) or multi-hybrid drive (MDS-DM-SPVX-xxx80 or
MDS-DM-SPV3-200120), the drive unit selection does not affect the power
supply selection, but just appears on the drive system configuration list.

e I =

put data for selecting power supply
) Input data for calculating spindle acc./dec. time

No. 1 axis MDS-E/EHIEJ/EJHIEM series
Basic spec. | (51

S-EH-SP

MDS-EM-SPV3
MDS-D2/DH2/DJ/IDM2 series
MDS-D2-5P
MDS-DH2-SP
MDS-DJ-SP
Spindle| MDS-DM2-SP(H)VX00x80
150 T MDS-DM2-SPV3-200120
et Cont. 1{Others
MDS-D-SP
Short-ti MDS-DH-SP
- MDS-D-SPJ3
Specifid MDS-DM-SPVXF-00B0
MDS-DM-SPV3F-200120
MDS-C1-SP
MDS-C1-SPH
MDS-C1-5PX
MDS-C1-SPHX
MDS-C1-5PM
MDS-C1-SPMX
MDS-CH-5P
MDS-CH-SPH
MDS-CH-SPM

Output characteristic diagram

ouTPUT Spindle

Acc./Dec. output characteristics Coil switch

With specific requirement ‘ ‘With ‘

Data setting

TRETOTTT

[ MDS-E-SP-2N_
S
[s-v2z-062T |
S

kW [110 |
kW [150 |

5]

min |30 v|

[Input the motor characteristics]
Possible to input the data to the left diagram or to the right table.

T

[Extended function]

characteristic (2)".

If acceleration/deceleration output is individually specified, or if coil
switch function is supported, see "3-2-2 Setting spindle motor output
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3-2-2 Setting spindle motor output characteristic (2)

If acceleration/deceleration output characteristic is individually specified, or if there is coil switch specification,

the input screen will be changed when you change any of the settings in Basic spec. column.

[Acc./Dec. output characteristics]
Select this, if the motor output characteristics during

acceleration/deceleration are individually specified.

Customer - Machire type Vertical machinng center Machine model B Retam

No. 1 axis Axis name

Basic spc.

[No. 1 axis ]

Drive unit series Acc./Dec. output characteristig§ Coil switch

With specific requirement W |Wiih V|

Output characteristic diagr: Data setting
Low-speed coil / High speed coil Spindle drive unit [MDS-E-SP-20 v
N
Spindle motor [sd-vz2-06zT SN
H-coil: Cont. rated output(51) kW |11.0 ‘
~—
Rating H-coil: Short-time rating (STR)(S2) v kW |15.0 ‘
H-coil Specified time for STR. min | 30 V‘
H-coil: Qutput in acc./dec. kW |18.5 ‘
H-coil- Actual acc /dec. output % % [120%=zEE) M
OUTPUT
POWER
W)
h
185
Acc/Dec
| sPRED  spED
 imin) {tmin
o - o i
0 a
Return
[Coil switch] —

Select this if it's possible to switch between high-speed and low-speed
coils. The high-speed coil specification is used for power supply
selection.
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3-2-3 Setting Rated Output

When the following drive unit series are selected, select the rated output from the pull-down.

MDS—-E-SP MDS—-EH-SP MDS-EJ-SP MDS-E JH-SP

MDS-D2-SP MDS-DH2-SP MDS-DJ-SP MDS-DM2-SP (H) VX-xxx80
MDS-DM2-SPV3-200120 MDS-D-SP MDS—-DH-SP MDS-D-SPJ3
MDS-DM-SPVXF-xxx80 MDS-DM-SPV3F-200120

(1) In case “Without coil switch” is selected

Customer - Machine type Vertical machining center Machine model -

[ No. 1 axis ]

If you select “Without coil switch”, either “Short-time rating (STR) (S2)” or
“%ED rated output (S3)” is selectable.

e T et Axis name Drive unit series Acc./Dec. output characteristicy Coil switch

Basic spec. _ MDS-EM-SPV3 |W|thout specific requirement V‘ Without v
—

Output characteristic diagram Data setting
ogzaur Spindle drive unit | MDSﬁM,&‘P’VS—mUxx v
il -
Spindle motor JBB{ |
398 |-y
foene ] Cont. rated output(S1) 7 |1.5 |
Rati 15 i —————Ga88aa-’a5h

= Short-lime rating (STR)(S2 kW [398 |

| %ED rated output(S3)
e pecified tine fof 51K min |30 V|

If the “ Short-time rating (STR) (S2)” is selected, select the “Specified time for STR” from the

pull-down. The default value is 15 min.

Spindle drive unit g
Spindle motor ?
Cont. rated output(S1) kW g
| Short-time rating (STR)(S2) ~ KW :Ilg
Specified time for STR min

If the"%ED rated output (S3) " is selected, select the “%ED (duty factor) from the pull-down.

The default value is 50%.

Cont. rated output(S1) kW gg
| %ED rated output{S3) v KW 32
%4ED (duy factor % |CO—
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(2) In case “With coil switch” is selected

B e B - [ |

If you select “With coil switch”, either “H-coil: Short-time rating (STR) (S2)" | ——
or “H-coil: %ED rated output (S3)" is selectable.

® Input
(O Input data for calculating spindle acc./dec. time

MDS-EM-SPV3 Without specific requirement | |l [ with

© | Lowspeedcol  Highspeedcol  Spudle deive unit | [mosEusevzabe V]

i i Spindle motor e |
N o T [s0%lvl H-coil: Cont. rated output(S1) Ckw |
;l conrt 5 !i’ co H-coil: Short-time rafing (STR)(S2) |7 &w o |
H-coil: %ED rated output(S3
|u-_gg:£ apecﬂmﬁ'%egor(m)u |7 min ||3¢1 V|
{emim) {etmim)
o > 0 2>

If the"H-coil: Short-time rating (STR) (S2)" is selected, select the “ H-coil: Specified time for STR”

from the pull-down. The default value is 30 min.

[ T owespeed il [ Highspeed cail | [spindle drive uait

STEED
el

POWER |Sp1l|1dle motor

=
4wl -
. 2 [H-coit: Cout. rated ouput(SL) Cew
[
B

S D00 YU L N

=]

T 7 com [ H-coil: Short-time rating (STR)(S2) |

H-coil: Specified time for STR

SEED
{mm)

If the “ H-coil: % ED rated output (S3) " is selected, select the “ H-coil: % ED (duty factor)” from the

pull-down. The default value is 50%.

0 0 s 1 1 ghesped el il dive = I
i i e o BEE
4 L B EXI H-coit Cont. rated output(S1) | |ew »
fi conr ° fi conr [ H-coil: %ED rated output(S3) v||7w ﬁ o
H-coit %ED (duty factor) B
= = .
¢ [ ¢ o 80
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3-3 Calculating Spindle Acceleration/Deceleration Time

Input the characteristics of both spindle motor and machine to calculate spindle acc/dec time. Then, the data for

selecting power supply as well as the data for Drive system configuration list are set at the same time.

3-3-1 Setting data for calculating acceleration/deceleration time

— | [Spindle data setting method]
Select "Input data for calculating spindle acc/dec time ".

[Inertia setting unit]

Customer - Machine type careful as it's different from the unit [kg-cm?] used for servo selection.

[No. 1 axis ]

\ () Input data for selecting power supply
‘.npur data for calculating spindle acc./dec. time

i Tl e Axis name Drive unit series Acc./Dec. output characteristics Coil switch Others
Basic spec. |Withoul specific requirement V| |Withoul W
Output characteristic diagram Data setting
Spindle drive unit [MDS-E-SP-20 v
Spindle motor [s4v7501T |
Cont. rated output(51) kW |5.5 |
[ Short-time rating (STR)(S2) v kW 75 |
Specified time for STR min |15 v]
o 1;00 SOI()O i Base speed in acc./dec. r/min |1500
Max. speed within constant output range r/min |8000
Max. speed r/min |8000 ~
Z

|

|

Motor inertia kg'm? }M |
e Jpm |

|

|

|

Load nertia

Machine's friction torque |2.1

Calculation pitch thmin 50N

‘ Calculate spindle acceleration/deceleration time |

Spindle motor inertia and the load inertia are set in [kg~m2] unit. Be —

[Other units] Machine's friction torque
Possible to input in [kgf-cm] unit.

L | [Other units] Each inertia
Possible to input in [GD2] or [kg-cmz] unit.

L | [Max. speed]

When there is no step-down range (when constant output range
continues up to the maximum speed), "Max. speed" is the same as
"Max. speed within constant output range".

[Calculation setting]
Calculates the acceleration time taken from "Acceleration start
speed" to each speed set by the "Calculation pitch". Also the
deceleration time taken from these speeds to "Acceleration start
speed" is calculated.
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3-3-2 Acceleration/Deceleration time calculation result

[PDF]
Click on this button to output currently displayed
calculation result and graph into a PDF file.

»

Customer ABC MAGHINERY GOLLTD. Machine type Vertical machining center Machine model ABCT000VMG
[ Mo. 2 spindle Input data ] [ Parameter item for No. 2 Spindle ]
Item Unit Input value Item Unit  Input value
#ixiz name 52 fioc. start speed | r/min i}
hcoeleration/deceleration output characteristics Without specific requirement | [Galculation pitch | r/min i}
Coil switch Without
Spindle drive unit MDS-D-5P-160
Spindle motor SJVIE-ONT [Calculation result of spindle's —
Cont. rated output K 55 acceleration/deceleration time]
Short-time rating (5TR! ki 75 Times taken from the acceleration start
Specified time for STR min 15 speed to a certain speed (up to 20 levels of
Base speed in acc./dec. r/min 1600 speed by the calculation pitch or up to the
Max. speed within constant output range r/min 000 maximum speed) are shown as a result.
Max. speed r/min 8000 If the result at the maximum speed is not
Motor irertia ke - m? 0.02% shown, adjust "Calculation pitch" setting.
Load inertia ke - mt 0033
Machine's friction torque M- m 21

[ Ho. 2 Spindle Acc/Dec Time Calculation Result ]
Acc. start speedr/min? | Acc. end speedr/min} | Acc. time{s) | Dec. start speedG/min} | Dec. end speed{&r/min? | Dec. time{s} \

0 500 0055 500 0 0051
i 1000 011 1000 0 0102

0 1500 0165 1500 0 0153

i 2000 0229 2000 0 0212

0 2500 0314 2500 0 0288

0 3000 0418 3000 [ 0379

i} 3500 0542 3500 0 0485

i 4000 0688 4000 i 0,606 >
0 4500 0855 4500 0 0742

i 5000 1045 5000 0 0892

0 5500 1258 5500 0 1,056

0 000 1494 000 0 1234

0 f500 1768 f500 0 1433

0 7000 2097 7000 0 1659

i} 7500 2491 7500 [ 1913

0 000 2059 2000 0 2197 j

Spindle acc/dec time

1.50 —In acceleration

Time (s)

125 —In deceleration

0.25

0.00 1
o 500 1,000 1,500 2,000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7,000 7500 8,000

Motor speed (fmin)

Return

[Acceleration and deceleration times] —

When the setting of "Machine's friction torque" is zero,
acceleration time is the same as deceleration time.
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3-3-3 Setting data for coil switch specification

Set the motor characteristics of both low-speed and high-speed coils.

Customer

No. 1 axis

[Spindle parameter]
Possible to set or change the parameters relating to coil switch spec.

Axis name

Basic spec. MDSE-SP v]| [with spectfic requirement v [with v/

[No. 1 axis]

) Input data for selecting power supply
® Input data for calculating spindle acc./dec. time

Drive unit series Acc./Dec. output characteristics Coil switch Others

SP parameter

Base shut-off time for coil switch | ms  |150.0

[Base shut-off time for coil switch]
This is also called "Gate shut-off timer for coil switch".
Use the setting of spindle parameter "Speed detection reset width".
MDS-C1/CH Series: SP059
MDS-D/DH Series: SP114

diagram Data setting
High-speed coil Spindle drive uait [MDS-E-5P-20 vl
TOWER Spindle motor | ‘
o B pin,
50% v || L-coil: C 4 :
15.0 . coil: Cont. rated output(S1) kW |5.5 ‘
11.0 conm L-coil: Short-time rating(S2) kW |T.5 ‘
i L-coil: Output in acc./dec. kW |11,U ‘
| rmm ! semm
k) el | T_coil: Actual acc./dec. output % % | 120%(=EEH%) V‘
]
¢ L-coil: Base speed m acc./dec. r/min |15C|U ‘
POWIS: L-coil: Max. speed in constant output range r/min |3000 ‘
15 L-coil: Max. speed r/min |.5 ‘
H-coil: Cont. rated output(S1) kW |11,U ‘
: H-coil: Short-time rating (STR)(S2) v kW [15.0 |
§ ik im0 coil: Specified time for STR min | 15 V‘
0
5 © 3000 8000 12000 | H-coil Output in acc /dec. KW 15 |
H-coil: Actual acc./dec. output %a % | 120%( = %) V‘
H-coil: Base speed in acc./dec. r/min |3000 ‘
H-coil: Max. speed in constant output range r/min |snnn ‘
H-coil: Max. speed r/min |12l]UU ‘
Motor inertia | otherunits || kgm* [0.025 |
Load inertia | Other units ‘ kg-m? |0.033 ‘
Machine's friction torque | Other units ‘ N-m |2,1 ‘
Coil switch speed (L -= H) r/min |3UUU ‘
Acceleration start speed r/min |U ‘
Calculation pitch tmin  [500 |
[Coil switch speed]
Set a speed lower than "L-coil: Max. speed".
The setting of the actual spindle parameter is a speed to switch from
H to L. So, you need to calculate the coil switch speed from L to H.
Add "Speed detection set value" to "Speed detection reset value".
MDS-C1/CH: Coil switch speed (L — H) = SP020 + SP047
MDS-D/DH: Coil switch speed (L — H) = SP028 + SP029
[Speed switch hysteresis]
Customer ABGC MAGHINERY CO.LTD Mac] Use the setting of spindle parameter "Speed detection reset width".
MDS-C1/CH Series: SP047
MDS-D/DH Series: SP029
Item Unit Setting value
Speed switch hystereziz r/min SD
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Chapter 4 SETTING TOOL SPINDLE MOTOR DATA

4-1 Setting the Number of Tool Spindle Motors

Set the total number of tool spindle motors to be used for the entire NC system.

Explorer User Prompt otor Short-time rating (STR) Specified time for STR. Output in acc./dec.

Seript Prompt; -
Input the number of tool spindle matars. -
Cancel

[E
\[ [Tool spindle motor setting]
Set the number of tool spindle motars ]
xis No. Data setting fAxis Tool spindle motor SP drive unit Rated output Inst. max. output
1

/ 2

Trput

[Power Supply Unit Selection]

[ Set the number of power supply units ]

[Data setting]
Even when the number of tool spindle motors is two or larger, set all
the data at a time.

—— Setting done

[Tool spindle motor setting]

[ Set the number of tool spindle motors ]

Axis Wo. Data setting Axis Tool spindle motor SP drive unit Rated output Inst. max. output

1 53 HF1053-A48 | MDS-D-5P-20| 1.0kKW 36kW

Tnput
2 34 HF1543-448  WD2-D-ZP-80 15KW Q0KW

[Power Supply Unit Selection]

[ Set the number of power supply units ]
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4-2 Setting Data for Selecting Power Supply

Before calculating the power supply capacity by adding servo, spindle and tool spindle motors' loads, set the

tool spindle motor's characteristics. The data input here are also used in Drive system configuration list.

4-2-1 Setting tool spindle motor data

After setting the data, click on [Return] to go back to the previous screen.

Customer| ABC MACHINERY CO.LTD Machine type Vertical machining center Machine model ABC1000VME

| Tool spindle setting ]

Axis No. Axs Tool spindle motor SP drive unit Rated output (kW) Inst. max. output (kW)
1 53 HF1055-A48 v || MDS-D-SP-20 v 1LOKW 26 LW
2 =4 7 3

L——— | [Input the tool spindle data]
Possible to select the tool spindle motor and spindle drive unit names to carry out
such as the power supply capacity selection.
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Chapter 5 SETTING THIRD-PARTY MOTORS DATA

Make sure to have the specifications of the third-party spindle motors close at hand before inputting
the motor characteristics.

5-1 Setting the Number of Third-Party Motors
Set the total number of third-party motors to be used for overall NC system.

localhost [ZHAASHOERIHETT

2T FOsT

Input the number of power supply units.
FrL

2

[Set the third-party motor]

| Set the number of third-party motors |

Axis No. Data setting Axis Axis type Drive unit type Motor type Rated output Inst. max. output

1 } } } } } }

Input
> Input - - - - - -

[Data setting]
Even when the number of third-party motors is 2 or larger, set the data as a whole.

Calculate for selection

Selection completed | _\

] [Set the third-party motor]

| Set the number of third-party motors |

Axis No. Data setting Axis Axis type Drive unit type Motor type Rated output Inst. max. output
1 + A | Horizontal | MDS-E-V1-20 | THIRD _PARTY MOTOR 22kW 123 kW
put
2 2 B |Tool spindle MDS-EH-SP-100 TOOL_SPINDLE MOTOR| 13kW 90kW
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9-2 Setting Data for Selecting Power Supply

[Set the third-party motor]

| Set the number of third-party motors |

Axis No. Data setting Axis Axis type Drive unit type Motor type Rated output Inst. max. output
1 o A | Horizontal | MDS-E-V1-20 | THIRD PARTY MOTOR 22kW 123 kW
put
2 2 B [Tool spmdle MDS-EH-SP-100 TOOL_SPINDLE MOTOR| 153kW 9.0 kW

Set data in each axis and return to the machine listing screen and the drive unit
type is set and if either the value of rated output or the Inst.max.output is 0, the
error below will be shown.

Web ~—SHSOAYE—Z ===

i EREED. BREASIZREEL TS,

4

: , hining center  Machine model ] M/
— | Sequence numbers starting from 1 (automatic entry) | g [Retfn
| Manual entry items (default is blank.)
T5et the third-party motor ]
| Pull-down entry (default is blank.)

‘Am Drive unit series Drive unit Motor Rated output (kW) Inst. max. output (kW)
|Hunzunla\ Nl vps-Evx v|[ MDs-Ev1-20 || THIRD_PARTY_MOTOR || [2.2 | |[123 |
2 B | MDS-EH-SP-100 ~| [rooL_sPiNDLE_maToR]| [1.5 | [[o:0 |

Vertical / /
Inclined
Linear: horizontal

Linear: vertical
Rotary @

DD motor rotation axis

Magazine
Rack & pinion

Pallet changer

Tool spindle Manual entry only for decimal point (default is 0. 0)

L Manual entry items (default is blank.)

L | Select drive units according to the drive unit series
from the pull-down. (default is blank.)

L | In accordance with the axis type, select from the pull-down options below. (default

is blank )
General (except for tool spindle Tool spindle motors
motors)

MDS-E/EHIEJIEJHIEM $)—X MDS-E/EH/EM )—X
i MDS-E-SP
oy VDS EA-SPV3
MDS-EJH-VX il
MDS-EM-SPV3
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Depending on the axis type, different colums are added to the power supply data.

[Set the third-party motor]
| Set the number of third-party motors |
-—-—————
A | Horizontal | MDS-E-V1-20 | THIRD_PARTY_MOTOR | 22kW 123 kW
In
2 #P% "B Tool spindic MDS-EH-SP-100 TOOL_SPINDLE_MOTOR| 15kW |  9.0kW
[Power Supply Unit Selection]

‘ Set the number of power supply units |

-————_
(1| Inpw | |

]

B e o e RN f [pen [

If the axis type is except for “tool spindle motors”, it is considered
to be a servo axis, being added to the lowest column of the servo

data.
MDS-DH2-V1-40 HP-H154 15 8.0 5]
|=| A | MDS-E-V1-20 | THIRD_PARTY MOTOR 22 . 5]
S1 | MDS-E-sP-20 | - | 15 | 15 min |
= B |MDS-EH-SP-100 [TOOL_SPINDLE_MOTOR 15 90

[ Select power supply unit

If the axis type is “tool spindle motors”, it is considered to be a tool spindle
motor, being added to the lowest column of the tool spindle data.
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Chapter 6 POWER SUPPLY SELECTION

6-1 Setting the Number of Power Supply Units

Set the total number of power supply units to be used for overall NC system.

Explorer 1 —%— Jo7

kel S nbtrd o

Input the number of power supply units.

(8]4 |
. hee./dec. time]
|2 otors I

[81 |MDS-D-3P-240 [SJ-w22-062T 160 kW 30 min
52 |MDS-D-SP-160 [SJ-w75-01T | 75 kW 15 min

[Power Supply Unit Selection]

[ Set the number of power supply units L\\

Mo. Data setting Power supply unit AG reactor Power facility capacity Selection result

1 P - -+
Input Reszult

4 - - -

[System Configuration]

[ Drive system configuration list ]

[Save datal

Axiz Mo. Data sXttink Axiz SP drive unit SP motor Short-time rating (STR) Specified time for STR Output in acc./dec.

L | [Data setting]

is shown at a time.

Even when the number of power supply units is 2 or larger, all the data

Calculate for selection

_I Selection completed | I

[Set 5P motor data & Calculate acc./dec. timel

[ Set the number of spindle motors ]

Axis Mo. Data setti
1 Mo 1 axis
2 [ Ho.2 axis

S1 [MDS-D-SP-240 [3.0-V22-062T 150 kW 0 min
52 [MDS-D-SP-160 [SJ-W75-01T | 75 ki 15 min

[Power Supply Unit Selection]

[ Set the number of power supply units ]

Mo. Data setting Power supply unit AG reactor Power facility capacity Selection result

T - MDS-D-CV-300 | D-AL-30K | 4T KA
Thput Eezult
2 MDS-D-CV=110 | D-AL-11K 140 KA .

[System Configuration]

[ Drive system configuration list ]

[Save datal

[ Save the input data ]
_rou can save up to 100 conditions for selection,

|Axis SP drive unit | 5P motor Short-time rating (STR) Specified time for STR Qutput in acc./dec.

[Selection result]

selection of the power supply units.

After the calculation is completed, you can directly open the result.
Go back to the main screen to see the power facility capacity, after the
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6-2 Selecting MDS-EM/EMH Series

After the spindle motor of MDS-E(H)M series is set, the power supply unit
(multi-hybrid drive unit) of the following will automatically be added.

“No.:M1”
“Power supply unit: spindle drive unit of MDS-E(H)M series”

Axis No. Data ing Axis SP drive umit | SF motor Shori-tume ratmg (5 1RJ / %ED (duty factor) Uutput m acc./dec.

1 No laxis | 51 l\{DS-EM-SPV?v-IOOXXI BEB 398 KW 30 min -

[Tool spindle motor setting]

Set the number of tool spindle motors

After setting the spindle motor

[Set the third-party motor]

Set the number of third-party motors

[Power Supply Unit Selection]

| Set the number of power supply units |

No. Data setting Power supply unit AC reactor Power facility capacity Selection result
M1 Input MDS-EM-SPV3-100xx - - Result

Even for usual power supply units, if necessary, the multi-hybrid drive unit will be
shown after the usual power supply unit as described below.

| Set the number of power supply units |

No. Data setting Power supply unit  AC reactor Power facility capacity Selection result

1 - -
TjEnf Result
M1 MDS-EM-S5PV3-100xx - = | =
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6-3 Setting Selection Condition

[Power supply selection]

— — When a system has 2 or more power supply units, set a power supply
[Initial condition] to be used for each axis.

Customer

:

[Simultaneous acc/dec axis setting] —
By default, all the servo axes are set as a simultaneous acc/dec axis.
Untick the box if the servo axis doesn't perform acc/dec operation GRETAPAb]
simultaneously with X, Y or Z axis. An axis that moves simultaneously at | 4 2

Ttem A
reference position return command has to be set as a simultaneous
No. 1 acc/dec axis. Spindle is always regarded as a simultaneous acc/dec axis. |® || O
ILIS-BE-VI-4U Auo4 U =)
No.2| Y ./ jo%
MDS-E-V1-40 | HG54 0.5 23 /
No.3| Z MDS-EH-V1-20 HG-H534 0.5 23 ® | O
MDS-E-V1-40 | HG104 10 5.0 i )
No.4 B ®
MDS-E-V1-40 | HG104 10 5.0
MDS-E-V1-40 | HG104 10 5.0
No. 5| MG ® | O
MDS-E-V1-40 | HG104 10 5.0
MDS-EH-V1-40 HG-H154 15 9.0 i )
No.6| LX ® | O
MDS-EH-V1-40 HG-H154 15 9.0
MDS-E-V1-40 | HG104 10 5.0
No.7 PC ® | O
MDS-E-V1-40 | HG104 10 5.0
MDS-EH-V1-40 HG-H154 15 90 i )
No.8| A ® | O
MDS-EH-V1-40 HG-H154 15 9.0
Spindle data Power supply
Specified time for STR
. . . Short-time rating (STR) (min) Qutput i /dec.
Item Axis SPdrive unit SP motor W) 1%ED (duty factor) 1 2
(%)
No.1| S1 | MDS-E-SP-20 = 1.0 30 min
No.2| S2 | MDS-E-SP-20 = 1.0 30 min

| Select power supply unit

[After setting]
stomer - Machine type Vertical machining center Machine model -

Servo data [Power supply
e [ et ey R"‘(’E‘;";""‘ fust m(km"""" Simul accilecaxiz || 1 || 2
No.1 X |MDS-EH-V1-80 HG-H354 35 18.0
MDS-E-V1-40 | HG34 0.5 23 i
No.2 Y O]
MDS-E-V1-40 | HG34 0.5 23
No.3 Z MDS-EH-V1-20 | HG-H54 0.5 23 @ | O
MDS-E-V1-40 | HG104 10 5.0 i
No.4 B ®
MDS-E-V1-40 | HG104 10 5.0
MDS-E-V1-40 | HG104 10 5.0
No. 5 MG ®
MDS-E-V1-40 | HG104 10 5.0
MDS-EH-V1-40 HG-H154 15 9.0
No.6 LX 0| ®
MDS-EH-V1-40 HG-H154 15 9.0
MDS-E-V1-40 | HG104 10 5.0
No.7 PC O ®
MDS-E-V1-40 | HG104 10 5.0
MDS-EH-V1-40 HG-H154 15 9.0
No.8 A ] ®
MDS-EH-V1-40 HG-H154 13 90
[Simultaneous acc/dec axis setting] L Power supply
If none of the servo axes connected to one power supply unit are set as a TR
simultaneous acc/dec axis, a servo axis that has the largest Output in acc./dec. ; 5
instantaneous max. output is regarded as simultaneous acc/dec axis or) (kW)
(automatically selected). The same is true when the sum of instantaneous
max. outputs of the axes being set as a simultaneous acc/dec axis is = ® O
smaller than the largest instantaneous max. output of all the connected _ ol ®
Servo axes.

In this example, the 5th and 6th servo axes (the sum of instantaneous
max. outputs is 7.4kW) are set as a simultaneous acc/dec axis. But in the

calculation, the settings of the 5th and 6th servo axes are cancelled and
the 8th axis (9.0kW) is automatically set as a simultaneous acc/dec axis.
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6-4 Judging Selection Result

[SV motor output]
According to the number of servo axes connecting, multiply the value for the
output calculation.

Series Number of axes connecting Value for multiplication
Before E/EH(not | 2 or more 0.7
inclusive)

E/EH or after 1 or more 0.3

However, if the total amount is the single motor output of max. capacity or less,
the single motor output will be used for the calculation of the total motor output.

[SV motor instantaneous max. output]
If you set an axis as a simultaneous acc/dec axis, an instantaneous max.
output of the axis is shown.

Gustomer ABC MACGHINERY COLLTD.

Machine

[ No. 1 Power supply selection dalh\

ype Wertical machining center Machine model ABCT000VMG

[Output PDF]

Servo data

max. capacity.

[(2) Instantaneous max. capacity judgement]
Judges if motor's total instantaneous maximum
output is below power supply's instantaneous

Axis SV drive unit 5% motor 5Y motor output (k') 5V inst. max output{kw)
¥ MDS-D-\1-160 HF354 3607 180
Be MDS-D-\1-160 HF354B 35x07 180
z MDS-D-\1-80 HF154B 16x07 an
=] MDS-D-\1-20 HF142 14 =07 38
PG MDS-D-\1-40 HF223 22x07 =
Spindle data
Axis SP drive unit 5P motor SP rated output{k') 5P inst. max. output{kWw)
51 MDS-D-5P-240 SJ-V2E-06ZT 1875 180
Total motor output (kW) Total inst. max. output(k'W)
Total 242 668
[ No. 1 Power supply selection result 1 -> Displa
Total Ratx_ad capa . Total inst. [Inst. v_nai(_ capa) et max .
Item Power supply |ocutput | criterion |Rated capacity| max output criterion - Dverall judeement
i e oy |capesity
Selected unit | |MDS-D-CV-300 | 242 310 0K G66.8 920 0K oK
For comparison | MDS-D-CW-185 | 242 120 NG 66.8 60.0 NG NG
(Total outpul s Criterion) (Total inst. maso 2 Criterion) | Aldudeements = OK )
[(1) Rated capacity judgement]
Judges if total motor output is below power
supply's rated capacity.
Servo a
5V ‘or output kW) SV inst. max. output{k'W}

1407

90 (auto select)

[(3) Overall judgment]
Judges if both (1) and (2) are OK.

Item Power supply

MDS-D-GY-
MDE-D-C=

10
5

Selected unit

For comparison

SPr, SP inst. max. output{k'W)
an
Total motor output{kW) Total inst. max. output{k'W}
102 180
Ta Tatal ingt. |Inst. max. capa Tt
put | criterion Rated capacity max output criterion 7 it Overall judeement
h | s ki et
102 115 0K 180 390 0K 0K
102 80 NG 180 230 0K NG

(Total output 2 Criterion) (Total inst. maxoutput £ Criterion) [ All judgements = 0K )

[Display in another window]
Selection results are shown for each power supply unit.

[Power supply selection condition]

There are two types of power supply selection criteria, "Rated capacity criteria" and "Instantaneous max. capacity criteria".
But there are other individual conditions. So, see each drive unit's specification manuals for the details. This S/W is
designed to do selection considering all the conditions specified in the specification manual.
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6-5 Selecting Tandem Axis
The calculation for tandem axes is done by regarding that two same-capacity servo motors are connected to
one axis. So, you have no need to do the same selection twice in executing servo selection. After selecting the

power supply units, go to Drive system configuration list screen and convert the axes into a two-axis drive unit.

NC Serve Seleetion ...

 Customer | -
(Machine fype | Verical machining center
Machine model -

[ 1 [ Nolexis | X |Horizontal in tandem MDS-E-V1-20 2| HG123 x2 | = IResult of No_1 axis
[ 2 | No2axis | Y | Veriicalintandem [MDS-E-VI-40x2| HG54x2 | = IResult of No. 2 axis
[ 3 [ No3axis | Z |Horizontal in tandem MDS-E-V1-80x2 | HG154x2 | = [Result of No 3 axis

| Input servo motor name |

Two servo axes are automatically set.
Cosomar - WG| Ve cacien | : {Fa ] [Fan]

< MDS-E-V1-20| HG123 | |
MDS-E-V1-20 HG123 | 12 | 40
|MDS-E-V1-40 HG54 | 0.5 | 23

Y
MDS-E-V1-40| HG34 | 05 | 23
|MDS-E-V1-80 HG154 | 15 | 9.0

z
|MDS-E-V1-80 HG154 | 15 | 9.0

No.1| s1 MDS-E-sP-20

®

Execute the selection. I
Machine type|  Vertical machini _ [PDF | Retum ‘

[ No. 1 Power supply selection data ]
S Sewedan
CAxis  SVdrivewnit  SVmotr | SVmotoromput(kW)  SVinstmaxouput(kW)
X | MDsE-Vi-20 | HGI23 | 12x03 | 40
| MDSE-VI20 | HGI23 | 12x03 | 40
N | MDSE-Vi40 |  HGH | 05x03 | 23
| MDSE-Vi40 | HGS4 | 05x03 | 23
; | MDSEvVig | HGIS4 | 15x03 | 90
| MDSE-Vi-g0 | HGI4 | 15x03 | 9.0
(Axis  SPdrivewsit __
| st | MDSESP20 | 12
[ _
| Total | 29 | 318
|[ No. 1 Power supply selection result |-> Display in another window
Total Rated capa Total inst. Inst. max. capa
output max. output criterion
(kW) W)
| Selectedunit  MDS-E-CV-110 2 9 | 115 0K | 31 g | 300 | OK | 0K
_\MDSECV?S 29 | 80 oK | 318 | 230 | NG | NG
| | (l"oi:al outputs Criterion) | (Totel inst. max.output  Criterion) [( Alljudgements = OK )
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6-6 Selecting Parameter

= - T e ——

|MDS E-V1-20| HG123 |
|MDS E-V1-20| HG123 | 12 | 40 <

Click on [Para.]

- Machine type | Vertical machining center [ Machine model | -

[ Power supply unit selection parameter input ]

Limited to 45.0kW or less

|Large—capacity CV selection criterion

Return

[Large-capacity CV selection criterion ]
+ No limit : No limitation for power supply unit candidates
+ Limit to 45.0kW or less: There are limitations for power supply unit candidates.
(Notel) Only if the large capacity spindle motor (55kW or over) is NOT connected.
(Note2) The power supply units below are not selected.
« MDS-D-CV-550
* MDS-DH-CV-550
+ MDS-DH-CV-750
* MDS-D2-CV-550
+ MDS-DH2-CV-550
+ MDS-DH2-CV-750
+ MDS-E-CV-550
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Chapter 7 DRIVE SYSTEM CONFIGURATION LIST

7-1 Displaying Drive System Configuration List

This list shows servo/spindle drive units and motors to be connected to each power supply unit.

Axis No. Data setting Axis 5P drive unit SP motor Short-time ratine {(STR} Specified time for STR Output in acc.fdec.
1 No. 1 axis 31 |MDS-D-5P-240 5J-W22-062T

18.0 ki 30 min =
2 Mo 2 axis | 52 |MDS-D-SP-160 [SJ-¥75-01T 75 kW 15 min =
[Power Supply Unit Selection]
[ Set the number of power supply units ]
Mo. Data settine Power supply unit AG reactor Power facility capacity Selection result
1 MDS-D-CV-300 | D-AL-30K 347 kWA R
2 MDS-D-Cv-110 D-AL-11K 149 kWA

[System Configuration]

[ Crive svstem configuration list ]

N

[ Save the input data ]
“rou can save up to 100 conditions for selection.

[Save datal

[ Export the selection condition ]

[Drive system configuration list]

For a system that requires a power supply unit, the power supply unit
selection has to be done in advance.

If your drive system includes the resistor-regeneration type only, this
list can be shown after you've set just servo and spindle drive units.
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7-2 Setting Multi-Axis Drive Unit

[Total unit width]
This shows the sum of all the drive unit widths that are connected to

one power supply unit.

Customer ABC MACHIMERY COLTD. Machine type

[ Gonnection configuration of No. 1 power supply unit ]

Wertizal machining center

Ho. Power supply unit Unit width AG reactor

P31 MDS-D-CW-300 150 mm D-AL-30K
Axis name Servo drive unit Unit width Servo motor

H MDS-D-1-160 60 mm HF 354

¥ | MD5-D-Y1-160 60 mm HF354B

z MD5-D-1-80 60 mm HF154B

E MOS-D-1-20 60 mm HF142

FG MD5-D-V1-40 60 mm HF223
Axis name Spindle drive unit Unit width Spindle motor

5] | MD5-D-5P-240 150 mm S0-v22-062T

[ Set multi-axis drive unit ]

el

N

Machine model ABCT 000G

Retur j

Power faciliiy capaciiy
347 kWA

Axis type
Horizomtal
Wertical
Tnclined
Fotary
Pallet chanesr

Short-time ratine {(STR}
150 kW 30 min)

Total unit width:600 mm

i

[Set multi-axis drive unit]
One-axis drive units are selected first at servo selection. Then 2-axis drive
unit setting is made here. When the resistor-regeneration type MDS-R drive

unit is selected, the regenerative resistor designed for 2-axis drive unit is
selected at the same time.

Set multi-axis drive unit

Customer ABC MAGHIMERY GOLTD. Machine type

[ Gonnection configuration of No. 1 power supply unit ]

ertical machining center

Mo. Power supply unit Unit width AG reactor

P51 MDS-D-CW-300 150 mm D-AL-30K
Axis name Servo drive unit Unit width Servo motor

3 MDE-D-Y2-160160 90 mm Hid

T HF384E

E MD5-D-V2-a040 60 mm AR

FG HF223

B MD5-D-1-20 60 mm HF142
Axis name Spindle drive unit Unit width Spindle motor

S1 | MDS-D-5P-240 150 mm SJ-V22-062T

[ Set multi-axis drive unit ]

Machine model ABC1000WMG

Power faciliiy capaciiy
347 kWA

Axis type
Harizontal
Wertical
Tnclined
Pallet changer
Rotary'

Short-time rating (STR)
50 kW 630 min
Total unit width: 510 mm

[Total unit width]

By adopting 2-axis drive units, the total unit width reduces from
600mm to 510mm.

i

[MDS-DM-V3 servo drive unit]

If you wish to convert three servo axes into MDS-DM-V3, you need to designate MDS-DM-V3 during servo selection.
MDS-DM Series may have more specification limits than MDS-D-V1/V2 Series, even when you select the same capacity

motor.
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7-2-1 Automatic setting of multi-axis drive unit

The multi-axis drive units are automatically selected so that the total unit width will be the minimum.

Customer ABC MAGHINERY GO.LTD. Machine type Wertical machining center Machine model ABCT000YMC
[ Configure multi-axis drive unit for No. 1 power supply unit ]
Axis name Servo drive unit Unit width Servo motor Axis type
F H MDE-0-1-180 60 mm HF354 Harizantal
Fl i . MDE-0-1-180 60 mm HF354B Wertical
| z MDS-D-V1-80 60 mm HF154B Thclined
O B MOS-0-1-20 60 mm HF142 Fotary
F PG MDE-D-\1-40 60 mm HF223 Pallet chaneer
Total unit width: 300 mm
[ Configure multi-axis drive unit automatically
L\é_]—l
[ Unify selected units inta multi-axis drive unit A ]
[ Gancel the selected multi-axis drive unit ]
Automatically set
Gustomer ABC MAGHINERY GO, LTD. Machine type Wertical machining center Machine model ABCTDI0VMG
[ Configure multi-axis drive unit for No_ 1 power supply unit ]
Axis name Servo drive unit Unit width Servo motor Bxis type
% MDS-D-v2-160160 a0 mm Al H.”.”?”“‘"
¥ HF354E Wertical
Z MDS-D-V2-6040 &0 mm HF154E Thclined
PG HF223 Pallet changer
Fl B MDS-D-1-20 60 mm HF142 Rotary
Total unit width: 210 mm
[ Gonfigure multi-axis drive unit automatically ]
[ Unify selected units into multi-axis drive unit ]
[ Gancel the selected multi-axis drive unit ]

L | [Change the combination]
If you wish to connect PC-axis and B-axis to one 2-axis drive unit, cancel the

2-axis drive unit connected to Z- and PC-axes, and then set B- and PC-axes
individually to a 2-axis drive unit.

— See "6-2-2 Canceling multi-axis drive unit setting".
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7-2-2 Canceling multi-axis drive unit setting
You can cancel the automatically-selected multi-axis drive units individually. You can freely change the

combination of multi-axis drive units, also by using the individual setting method explained on the next page.

Gustomer ABG MASHINERY GO.LTD. Machine type Vertical machining center Machine model ABCT000YMG [(Return |
[ Gonfigure multi-axis drive unit for No. 1 power supply unit ]
fxis name Servo drive unit Unit width Servo motor Axis type
H HF354 Horizontal
MDS-D-W2-160160 90 mm s il
b HF354B Wertical
z HF154B Tnclined
MD5-D-v2-8040 60
RC o HF223 Pallet changsr
O B MOS-D-v1-20 G0 mm HF142 Rotary
Total unit width: 210 mm
[ Configure multi-axis drive unit automatically ]
[ Unify selected unitz inta multi-axiz drive unit ]
|[ Gancel the selected multi-axis drive unit : I |
Cancel the setting
Gustomer ABC MAGHINERY GOLLTD Machine type Wertioal machining center Machine model ABCT000VMC |
[ Configure multi-axis drive unit for No. 1 power supply unit ]
Axis name Servo drive unit Unit width Servo motor Axis type
H HF 354 Horizontal
| MDS-D-w2-160160 90 mm e Sl
hd HF354E “ertical
0 z | MDS-D-V1-80 [ 60 mm HF154B Inclined
F B MDS-D-v1-20 60 mm HF142 Fotary
0 oo | MDS-D-Y1-40 | 60 mm HF223 Pallet changer
Total unit width:270 mm
[ Gonfigure multi-axis drive unit automatically ]
[ Unify selected unitz inta multi-axiz drive unit ]
[ Gancel the selected multi-axis drive unit ]
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7-2-3 Individual setting of multi-axis drive unit

[Axis selection]
/ Select two axes to be connected to a 2-axis drive unit.

Customer ABC MACHIMERY COATD. Machine type “ertical machining center Machine model ABC1 0000 MG

[ Configure multi-axis drive unit for No. 1 power supply unit ]

Bxis Servo drive unit Unit width Servo motor Axis type
HF354 / Horizontal
| MDS-D-v2-160160 90 mm i . e
HF354B Wertical
Tl Z MDE-D-41-80 G0 mm HF154E Ihclined
B MOS-D-v1-20 G0 mm HF142 Rotary
| MDS-D-V1 40 60 mm HF223 Pallet changer
Total unit width: 270 mm
[ Configure multi-axis drive unit automatically ]
[ Unify selected unitz inta multi-axiz drive unit
L\\l
[ Gancel the selected multi-axis drive unit ]

(=)

Set multi-axis drive unit

Customer ABC MAGHIMERY COLTD. .Machine type Wertical machining center Machine model ABCT000WMG

[ Gonfigure multi-axis drive unit for No. 1 power supply unit ]

fxis name Servo drive unit Unit width Servo motor fixis type
0 X MDS-D-y2-1 601 AT o0 mm HF 354 Hor\Z?ntaI
Y HF354EB Wertical
O Z MDS-0-1-80 60 mm HF154E Ihclined
O : MDS-D-2-4020 80 mm HEME _iRotarr
PG HF223 Pallet changer
Total unit width: 210 mm
[ Configure multi-axis drive unit automatically ]
[ Unify selected unitz into multi-axiz drive unit ]
[ Gancel the selected multi-axis drive unit ]
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7-2-4 Automatic selection of regenerative resistor

When you select a dual-axis drive of the resistor-regeneration type MDS-R or MDS-DJ Series, a regenerative

resistor designed for 2-axis drive is automatically selected according to the total regeneration load. If you have

selected a servo motor in the direct entry mode without calculation, a regenerative resistor is not displayed.

[Regenerative resistor]
Resistors optimal for each axis are selected based on the calculation results.

Gustomer ABC MAGHINERY COLTD Machine type Wertical machining center Machine model ABCA00WMG

[ Gonfigure multi—axis drive unit for others ]

=y

Axis name Servo drive unit Unit width Servo motor Axis type Regenerative resistor /
O X MDS-R-1-60 90 mm HF203 Horizontal GZGEI00W200HME
] b MDS-R-1-60 90 mm HF203 Horizontal GZG00W200HMK
| Z MD5-R-41-80 90 mm HF353E Wertical MR-RE30
O B MDS-R-1-40 &0 mm HF203 Rotary GZEI00W200HME
Total unit width: 330 mm
[ Configure multi-axis drive unit automatically
[ Unify zelected unitz into multi-axiz drive unit ]
[ Cancel the selected multi-axis drive unit ]
Set multi-axis drive unit
Customer ABC MAGHINERY GOLLTD Machine type Wertical machining center Machine model ABCEOIVMG
[ Configure multi-axis drive unit for others ]
Axis name Servo drive unit Unit width Servo motor Axis type Regenerative resistor
b HF203 Horizontal
0 MDS-R-V2-6060 90 mm . e MR-RE30
N HF203 Horizontal
z HF362E Vertical
Bl MDS-R-V2-8040 30 mm o MR-READ
B HF203 Rotary
Total unit width:130 mm
[ Configure multi-axiz drive unit automatically ]
[ Unify zelected unitz into multi-axiz drive unit ]
[ Gancel the selected multi-axis drive unit ]
[Regenerative resistor for 2-axis drive unit] —1

Optimal regenerative resistors are selected by calculating the
regeneration load of the selected two axes.
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7-3 Setting Multi-Hybrid Drive Unit

7-3-1 Automatic setting of the number of multi-hybrid drive units
When the drive configuration list is opened, the necessary number of multi-hybrid drive units for the whole NC

system is automatically set.

-| ABC MACHINERY CO_LTD. - | Vertical machining center - | ABC1000VMC | | Return

[ Connection configuration of No. 1 multi-hybrid drive unit ]

_ | Mulihbriddrivewnit  Unitwidh  ACreactor  Poverfacilitycapaciy
ML | MDSDMSPVi200120 | 260 mm [ D-AL-18.5K [ 206kVA
CAxismame  Servodrivewnit  Unitwidth _ C Asistpe
[ x HF204 [ Horizontal
¥ (MDS-DM-SPV3-200120) (260 mm) | HF204 [ Horizontal
z [ HF354B* [ Inclined
 Axisname  Spindledriveunit  Unitwidth  Spindlemotor  Shortfime rating (STR)
[ s | VDsDMEPVI-200120) | (260 mm) [ SIVI2-06ZT [ 15.0 KW (30 min)
Total unit width: 260 mm

[ Set multi-axis drive unit ]

[ Connection configuration of No. 2 multi-hybrid drive unit |

[ a2 [ MDsDM-SPV2-16080 [ [ D-AL-185K [ 142kVA
_____
L= S-DM-SPV2-16080 | Rotary
mm,
B *D ) (260 mm) [ HF104 | Rack & pinion

3] [ (vDS-DM-sPV2-16080) [ 260 mm) [ SIVTS0T [ 7.5 KW (15 min)
Total unit width: 260 mm

| Set multi-axis drive unit |
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