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@ Safety Instructions @

(Always read these instructions before using the equipment.)

Do not attempt to install, operate, maintain or inspect the servo amplifier and servo motor until you have read
through this Installation Guide, and appended documents carefully and can use the equipment correctly. Do
not use the servo amplifier and servo motor until you have a full knowledge of the equipment, safety
information and instructions.

In this Installation Guide, the safety instruction levels are classified into "WARNING" and "CAUTION".

Indicates that incorrect handling may cause hazardous conditions,
/\ WARNING

resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,
/\ CAUTION

resulting in medium or slight injury to personnel or may cause physical
damage.

Note that the CAUTION level may lead to a serious consequence according to conditions. Please follow the
instructions of both levels because they are important to personnel safety.
What must not be done and what must be done are indicated by the following diagrammatic symbols:

®: Indicates what must not be done. For example, "No Fire" is indicated by @ .

.: Indicates what must be done. For example, grounding is indicated by 9 .

In this Installation Guide, instructions at a lower level than the above, instructions for other functions, and so on
are classified into "POINT".

After reading this Installation Guide, always keep it accessible to the operator.

* Windows is a trademark of Microsoft Corporation.

- The "Mitsubishi general-purpose AC servo MELSERVO Capacity Selection Software" is a production of
Mitsubishi Electric Corporation. Mitsubishi Electric Corporation reserves the copyright and all other rights of
this software.

= This Installation Guide may not be reproduced or copied, in whole or part, without written consent of
Mitsubishi Electric Corporation.

= All other company and product names contained in this Installation Guide are registered trademarks or
trademarks of their respective companies.

The capacity selection software is designed to perform operations according to the
calculation formulas given in Chapter 4 and Mitsubishi does not guarantee its

ACAUHON capacity selection results. Please determine whether those calculation formulas are
suitable for your machine or not, and make the final capacity decision on your side,
e.g. provide allowances for the calculation results.
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1. INTRODUCTION

1. INTRODUCTION

1.1 Specifications

The capacity selection software is designed to properly select the capacity of a servo motor required for
machine structure. By entering the specifications data of the machine used, the servo amplifier series and
the servo motor series, the software selects the optimum capacity of the servo motor.

Combination of Servo Amplifier and Servo Motor

Servo Amplifier Series
Senvo MRJ2-| o o | MRH-AN | MR-H-AN4
Motor | FCUA 03A5 MR-H-BN | MR-H-BN4 |MR-J2S-A| MR-J2-
series | -mp1o | MRC |MRIAIMRIB o 1o | MRI2B e HACN [MR-H-ACNA MR-J25-8| c-s100 [ TTONA
03cs | MRIZC | MR HTN | MR-H-TNA
HAME| O @)
HAFE| O @)
HASE | O @)
HA-MH @) O
HA-FH @) O
HA-SH @) O
HA-LH O
HA-UH O
HC-PQ @)
HC-MF O O O
HA-FF O O O
HC-SF O O O
HC-RF O O O
HC-UF O O O
HC-KF O O O
HC-AQ @)
HA-LF O O
HC-MFS O
HC-KFS O
HC-SFS O
HC-RFS O
HC-UFS O
HR115 @)
HR142 @)

Specifications List

Item Specifications

Model MRZJW3-MOTSZ71E

9 types: ballscrew (horizontal), ballscrew (vertical), rack and pinion, roll feed, rotary table, cart,

Machine component L . -
elevator, conveyor, generic (direct inertia input)

Selected servo amplifier type, selected servo motor type, selected regenerative brake resistor
Item type, load inertia moment, load inertia moment ratio, peak torque ratio, effective torque,
Result output effective torque ratio, regenerative power, regenerative power ratio
Print Entered specifications, calculation process and selection results are printed.
Data save Entered specifications are saved on to a floppy disk with a file name.

Inertia moment and tension . . . .
. . 5 types: cylinder, square block, converted load, linear movement, hanging and tension
calculation function
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1.2 Inspection at delivery

Confirm the following items after unpacking:

Items Quantity
Floppy disk 2 pcs. (Disks 1, 2)
Installation Guide 1 pc.

1.3 Required system configuration

The following components are required to use the capacity selection software. Configure the system
according to the Installation Guide of each equipment:

Model Description
Which has 80386 or higher CPU and on which Windows 3.1-95 (English) runs
(80486 or higher is recommended).

Personal computer (Note) | Memory : 8MB or more
Hard disk : 4MB or more
Floppy disk drive  : 1 unit

(O Windows 3.1 - 95 (English)

At least 640 X 400, color or 16-scale monochrome display which can be used with

Display . .

Windows 3.1 - 95 (English)
Keyboard Which can be connected to the personal computer.
Mouse Which can be used with Windows 3.1 - 95 (English).
Printer Which can be used with Windows 3.1 - 95 (English).

Note: Some models cannot perform operations given in this Installation Guide.
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1.4 Basic terms

1) Mouse pointer
An on-screen arrow which moves with movements of the mouse.
2) Point
To move the mouse pointer to a particular item or position on the screen.
3) Click
To press and release the left button of the mouse once.
4) Double-click
To press and release the left button of the mouse twice.
5) Drag
To hold down the left button of the mouse and move the mouse.
6) Focus
Highlights characters, button or the like when the menu or button is ready to accept an input from the
keyboard.
7) Text box
Box used to enter characters.
8) List box
Box used to select one of several items.

9) Combo box =]
Box used to select one of several items.
10) Check box
Box used to select one or more of several items. When a choice is made a mark appears in the box.
11) Option button
Button used to select only one of several items. When a choice is changed i moves to a new choice.
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1.5 Basic operations

(1) Closing the window
Click the closing bottom at top right corner of the window.

(O] ]
_ |0 [%
Click
—_—»
Ster | I Star |
(2) Moving the focus from one window to another
Click the button of the task bar corresponding to the window to be used.
=10 x]
[ mEE|
-[O[x » I [=]
Click
|
Start | & ry ¢ S|l 8 | &
N\
(3) Moving the window
Point to the title bar, drag the window to the required position, and release the button.
I [ =]
[ [O] ] | x|  mEE _[O[x]
Drag .
Ster | I Start |
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(4) Moving the focus to the menu bar
Click the menu bar. To move the focus to a window, click the window.

k = O] | M [=]E3
=1 E3 Click =] E3
CIC [ ] R ] u“u [ ]
[ ] ]
Click
Stor | — Stor —

(5) Moving the focus inside the window
Click the object to be operated (such as a text box). When the object to be operated is a button, clicking
it will start its processing.

=] ]
[ (O] %] Click M[=] E3
e\ R L ' =<l I
] ]
Click
s —— s —

<Short-cut keys>
Any of the following short-cut keys may be used to perform operation from the keyboard:

Intended Operation Keyboard
Show help “F1”
End program “Alt” + “F4”
Show start menu “Ctrl” + “Esc”
Change window “Alt” + “Tab”
Change object “Tab”
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1.6 Screen definitions

e) b)

File Applicaton ServoAmp  Mator

 FmEH|

Urits | Tools Bedister Help —t—d
Description Wa  |nertia & Tensian.. » Response _H m)
30 Scientific Calculate...
Nass of load WL [ i :
Specific Graviy Tables... . Fc
Thrustload Fc 010 p?c.:l M LI [l H _
Guide tightening force FG ( Ef_h':_lenc-"" Tables... iDB i)
. Peduction gear ratio l/n Friction Coeff. Tables... T
)] Beduction gear inertia IG [ Batio Calculate. . =" _
Coupling inertia JC 0 F
Inertia of the others Ja [ i =
Lead of ball screw PB 11 MomrDataTabl‘?S‘ : I f)
Diameter of ball screw DE Z0.000 mm Length.. | L
Length of ball screw LE S00.000 mm Wieight... It O
Drive efficiency eta o.a00 Force...
Coefficient of friction mu o.10o0 Speed... LJ
Maximun machine speed WO 12000.000 mm/min _
Feed distancefoperation L 200000 wm Settling time, Ts: @ n
Positioning time 0o 1.200 sec okor:
One operation cycle tf Z2.000 sec oy
Load Inertia:
Peak Torgue :
I)\ M2 Torgue : p)
Begen. Power:
S)—-'—encl_( for llt,:im”\ Record Yalue I
Show Calculatio:d-— t)
Mazs of table ur .
\
9 [ oo oo &
n)— Calculate — u)
0) a)
a) Title
Shows the title which has been set.
b) Title bar
c) Menu title
d) Menu bar
Shows the menu title.
e) Menu
Command menu in tier 1
f) Submenu

Command menu in tier 2
g) File name

Shows the file name being selected.
h) Machine component name

Shows the machine component name selected.
i) Machine structure illustration area

Shows a machine structure diagram.
j) Machine specifications display area

Shows the machine specifications, items and data.
k) Machine specifications entry area

Enter data in machine specifications.
I) Record Value button

Used to set the data entered into the machine specifications display area.
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m) Servo response level setting area
Set the servo response level.
n) Calculate button
Click this button to start automatic calculation.
0) Set Motor Size button
Click this button to specify the servo motor capacity before starting calculation.
p) Selection/calculation result display area
Shows the results of selecting the servo motor, servo amplifier and regenerative brake option
and the results of calculating load inertia, peak torque, effective torque and regenerative power.
g) Message display area
Shows a comment or error message. This area is nhormally blue, but turns to red when showing
an error message.
r) Settling time (ts) display area
Shows the settling time (ts) in the servo response level which has been set.
s) Click for Utility button
While selecting the item in the machine specifications display area, click this button to start the
corresponding tool.
t) Show Calculations button
After capacity calculation is over, click this button to show the calculation process.
u) PL law display area
Shows the caution mark and statement in accordance with the PL law.
When the guidance mode is chosen, shows the operation guidance.
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1.7 Installation

1.7.1 Installation sequence

‘ Start the capacity selection software installation program. |

-

‘ Specify the drive from where the software will be installed. |

-

Register the user name and position.
Specify the drive and directory to where the software
will be installed.

-

| File transfer ‘

-

| End of installation program ‘

1.7.2 Installation procedure

In this procedure, it is assumed that the hard disk drive of the personal computer is C and the floppy disk
drive is A.

(1) Execution of installation program
1) Insert floppy disk 1 (Disk 1) in Drive A (floppy disk drive).
2) Click the “Start” button of the task bar to open the menu.
3) When “Run” is clicked, the following window has appeared.
4) Type “a:\setup.exe” and click the “OK” button or press the “Enter”.

Run

Type the name of a program, folder, document, or Internet
resource, and Windows will open it for pou.

Open: Ia:\setup.exal j

ok I Cancel | Browsze... |
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(2) Specifying the drive for installation source
Following the above window, call the next window.

CAPACITY SELECTION of SERVYD 5/ Setup

input the driwve name of the installation

Installation Origin:

Then <Escape> is clicked, the setup is discontinued.

1) Specify the drive from where the software will be installed.
2) Type “A:\” and click the “Contin.” button or press the “Enter” to execute.

(3) Registering the user name and position and specifying the drive and directory for installation destination

CAPACITY SELECTION of SERYD S/
SELECTION of SER?}
SetUp

SJetup Lh Ci\SERVOY

Ee

Cancel

1) Set the user name in the “Name” field and his or her position in the “Belonging” field.
2) In Setup Ahead, set the drive “C:\" and “directory” to where the software will be installed.
3) After setting, click the “Start” button or press the “Enter” to start.

(4) Changing the floppy disks
1) When the following window has appeared, remove Disk 1 from Drive A and insert Disk 2 according
to the prompt, then click the “OK” button or press the “Enter”.

CAPACITY SELECTION of SERVD 5/ Setup [E3

& Pleaze zet the dizk of # 2.
Cancel |

2) When the following window has appeared, remove Disk 2 from Drive A and insert Disk 1 according
to the prompt, then click the “OK” button or press the “Enter”.

CAPACITY SELECTION of SERVD 57w Setup [E4

& Fleaze zet the digk of #1.
: Cancel |
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(5) End of installation
When installation is finished, the following window is displayed:

CAPACITY SELECTION of SERVO 5/W Setup [EH

The zetup to the hard disk waz completed.
The control returng to Windows with the [OF] buttan.

Click the “OK” button or press the “Enter” to return to Windows.

POINT |

- To the suspend installation, click the “Escape” or “Cancel” button in the
corresponding window.
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2. CAPACITY SELECTION PROCEDURE

2.1 Capacity selection sequence

The following operation flowchart introduces a general operation procedure for capacity selection:

Procedure Operation Description
System start-up Windows is started up, and the capacity selection software is started.
2 Initial value read Select “New Project” or “Open Project” to initialize or read data.
3 Machine component selection | Select the machine type from 9 machine components.

4 Servo amplifier series selection | Select the series name of the servo amplifier to be selected.
. . Select the series name of the servo motor to be selected.
5 Servo motor series selection
Select the motor model and choose the rated speed.
When the motor is selected, the Motor Options window will appear
. . automatically.
6 Motor option selection . .
Select whether to use the reduction gear or not, the reduction gear
ratio, and whether to use the electromagnetic brake or not.
7 Unit system selection Select the unit system, in which machine specifications will be entered.
Enter the values of machine specifications displayed on the basis of the
. L machine components selected.
8 Machine specifications entry . . .
They may also be calculated and substituted using various tool
windows.
After entering all machine specifications, click the “Calculate” button.
Operation will be performed on the basis of the entered machine
specifications to select the servo amplifier and servo motor capacities.
. . . The selected capacities of servo amplifier type, servo motor type and
9 Selection operation execution i i i . .
regenerative brake option type are displayed together with calculation
results.
By clicking the “Set Motor Size” button, the capacity may be specified
for calculation.
Confirm the selection results.
. . To change the machine components or any of the machine
10 Result confirmation o i i
specifications, only that item may be changed and operation performed
again.
o In printing, the machine component, machine specifications and
11 Printing i K
selection results are printed.
In data save, machine component, machine specifications (including
12 Data save . . T
units) and selection results may be saved with file name.
13 End Terminate the capacity selection software.
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2.2 Capacity selection example

This section offers an example of capacity selection for a machine having particular specifications.

2.2.1 Machine specifications

Iltem Setting
Roll feed

Machine component

Tension F: 25.000 N
Reduction gear ratio 1/n: 1/2
Reduction gear inertia Ja! 0.100 kg-cm?
Coupling inertia Jc: 2.000 kg-cm?
Inertia of the others Jo: 5.000 kg-cm?
i L Diameter of feed roll Dr: 50.000 mm

Machine specifications .
Inertia of feed roll JR: 25.000 kg-cm?
Drive efficiency eta: 0.900
Maximum machine speed Vo: 20000.000 mm/min
Feed distance/operation L: 500.000 mm
Feed time per operation to: 2.000 sec
One operation cycle tf: 3.000 sec

Servo response level High response

Servo amplifier MR-H-AN series

Noise mode Standard noise

Servo motor HA-SH2000r/min series

1/5 precision speed reducer

Servo motor option .
No brake option

Data file testl. srv

Title name Test 1
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2.2.2 Operation

Here, capacity selection is selected based on the machine specifications of section 2.2.1.
For the other operation procedures, refer to Sections 1.5 and 3.2.

(1) Start-up of the capacity selection software
1) Click the “Start” button of the task bar to open the menu.
2) Point to “Programs” and point to “CAPACITY SELECTION".
3) Click “CAPACITY SELECTION of SERVO".

When the title screen appears, click the mouse icon or press the “Enter”.

(2) Initialization
1) Click “File” on the menu bar to open the menu.

2) Click “New Project”.

Application  Servo Amp  Motor

Mew Project I_

Project Title..

Open Praject..

Sawve Project..

Save As Mew Project Defaults
Print...

Font Selection...

Exit

(3) Machine component selection
1) Click “Application” on the menu bar to open the menu.
2) Click “Roll feed”.

Ballscrew Horizontal
Ballscrew YWertical
Rack & Pinion
Boll feed
Rotary Table

Cart TE
Elewvataor IC
Careyar a0

Generic
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When selection is made, the following screen opens.

= Roll feed | Wrapping Machine | c:\servolinidt3. sry

File Application ServoAmp  Motor Units Tool: Begister Help

Description Value REH__ Low  Response j
RPeduction gear ratio 1/n 155
Beduction gear inertia Iz 15000 kog-cnZ
Coupling inertia Jc L£.000 kg-cmZ
Inertia of the others J0 E.000 Eg-cwmz
Diameter of feed roll DL 120,000 mm
Inertia of feed roll JE 100,000 kEg-cmE
Drive efficiency eta o.200
Maximam machine speed VO 34000.000 mm min
Feed distance/operation L 180,000 mm
Feed time per operation t0 0.Z00 sec
One operation cycle tf 0.300 sec

Sectling time, Ts: 0.043 sec

otor:HA-LHIEZ [1.5EW]
|inp  MB-HZO00AN PRegen. needless

Load Inertia: 20.000 kg-cmE 2. 6times
Peak Torcque - 8.336 N-m 116, 4%
EMZ  Torgue - E.ZE1l N-m 7E.9%

Fegen. Power: 1Z.648 W 15._38%
Click for TEility I Record Yalue I
Show Calculations I
E
T [ ﬁ

| Calculate l |

Tension

(4) Title
1) Click “File” on the menu bar to open the menu.
2) Click “Project Title".

ping

AW Arplication  Servo Amp Rotor

Mew Project

ject Title..
Open Project..
Save Project..
Save As Mew Project Defaults
Frint..
Font Selection...
Exit
|Hax1m1.un machine speed o 94

When “Project Title” is clicked, the following window appears:

Froject Title |Jrapping Machine |

Hew Title |test1| |

1] -4 Cancel

3) Enter “Test 1” in the New Title field.
4) Click the “OK” button.
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(5) Servo amplifier series selection
1) Click “Servo Amp” on the menu bar to open the menu.
2) Point “MR-H-AN".
3) Click “Standard”.

| test1

[TIMR-J-4
[2IMR-J-A[100)

[4MR-J-B
[EMR-H-BN
[BMR-H-ACH
[ZFCLAMPT0
[BMR-C
(SMR-C{100v)
[BIMRI24
(BJMR-J2-4(100)
[CIMP-128
[DJMR-I2-C

»
P ko000 kg-cuz
»
»
L3
L3
L3
L3
3
3

[EIMPJ2-0385 3
3
13
»
»
»
»
»
»
»
»

. 000 mm
.000 kg-cm2

. 000 mm/min
.000 mm
L2200 sec
.300 sec

R oeom o bomom o e e omom B

[EIMR-J2-03C5
[GMRH-TN
[HIMR-HN400V)

r [MR-J25-4

WIMR-I25-&4(100)

[KIMR-J25-B

[LIMR-J25-B(100Y)

[tMR-J2-C-5100

[NMR-H-DN4

[O]File creation

e

=T

Talue

i)

| «

When selection is made, Driver Series is displayed in the selected driver field of the selection/
calculation result display area.

(6) Servo motor selection
(a) Servo motor series selection
1) Click “Motor” on the menu bar to open the menu.
2) Point “HA-SH".
3) Click “2000rpm”.

| C:ASERVO\inidt3. sry

Motar  Units  Tools  Reagister  Help
[EIHAHE
[EHEFE
[E]HE5E
[DIHA-MH
[EJHAFH

F

F

F

»

»r
[EHASH v
(G)HA-LH »
[HIHALIH »
(HEFE v
le  WHCMF »
[KJHA-FF »
[LHC-SF »
(MJHC-RF ’
N

»

F

»

F

F

|

r

|-

F

F

F

[2)3000rpm. .. E

[MIHC-UF
[DIHC-KF
[EIHEE
[@HALF

- [RIHEHES

[EIHEHES

[THC-SFS

(UIHE-RES

[JHEAIFS

[/ IR E

[RIHF 42

[ |File zreation

ot or - Hi+
jamp D MRS

Load Inex
Peak Torg
PMZ  Torg

Regen. Pq
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L. |

(b) Servo motor option selection
After selecting the motor, the following window appears:

Motor Cptions

Reduction Gear

[MHNo Reduction Gear Option

[T standard speed reducer

p?grec ision =speed reducer

Brake Option

W No Brake Option [T Use Brake Option

| ox ]

In this window, select Reduction Gear and Brake Option.

1) Click “Precision speed reducer” in the Reduction Gear selection.
When selecting it the following window appears:

Reduction Gear Ratio

W () 1/5
[T iE11/9
[Micyiszo
ipi/z9

[T (E)1/45

2) Click “1/5".
3) Click the “OK” button in the Reduction Gear Ratio selection window.
4) Click “No Brake Option” in the Brake Option selection.

Make sure that the check boxes of the options selected have turned to.
5) Click the “OK” button.

When selection is made, the servo motor series is displayed in the selected motor field of the
selection/calculation result display area.
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(7) Units selection
1) Click “Units” on the menu bar to open the menu.

2) Click “SI".
Running | c:hservohinidtl. sy

Amp  Maotor | Units Tools Begister Help

K
L
Inch-Lb
Fo - O
foroe Fiz o.oo00 N g

iao l/n 2S5
prtia Jz 0.444 kg-cmz
ac 0.000 kyg-cu?
pers J0 0.000 kg-cmZ Servo
(8) Machine specifications entry

(a) Entry of machine specifications data
Enter the machine specifications data given in Section 2.2.1.
Move the focus to the required item in the machine specifications display area and enter its value
in the machine specifications display area.

Example: To enter Tension 25 (N)
1) Click “Tension” in the machine specifications display area.

The machine specifications display area will change as shown below:

Tension F

10,000 N j

2) Enter “25” from the keyboard.

3) Click the “Record Value” button to set.

When setting is made, the old value in the machine specifications display area is replaced by the
new value entered. Similarly, set all machine specifications data.
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(b) Setting of servo response level
1) Click the servo response level setting area to open the combo box.

2) Click “High Response”.

High Response j

|_|Low Eesponse

Medium Fesponse
High Fesponse
Free Settindg

When “High Response” is clicked, the following window is displayed. Settling time at High
Response is “0.012s”.

W Confirm stop settling time

v Commmand Pattern
Motor speed
Vo VO :Max. machine speed
L :Feed distance
t0 :Posioning time
/ L tt iine cycle time
Tsa :Acceleration time
Tsa Tsd t T=d :Deceleration time
High response selection
ts :hettling time
0 ts
tf

I Lansal I

3) Click the “OK” button.
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(9) Selection operation execution
1) Click the “Calculate” button.
When calculation is finished, the following window appears:

@ Regensration option not nesded.

POINT |

* When a regenerative brake option is required, the above Message window
is not displayed.

2) Click the “OK” button.

Reszults of Calculation

@ Caleulation completed correctly.
This 50 calculates a theorstical walue. Check this against the actual application. Do a capacity
zelection by considering factors which may increase load torque and/or load inertia.
Do a capacity selection by considering factors which may increase load torque and/or load inertia.

3) Click the “OK” button.
The selection and calculation results are displayed in the selection/calculation result display area.

Motor :HA-SHEZG({1/5) [500TT]
linp MP-HEOAN Regen. nesdless

Load Inertia: 1. 659 kg-cmZ 0. 2Ztimes|

Peak Torogue : 0,382 N-n le. 0%

PMZ Torcue - 0,187 N-n 7.8%

Begern. Power: o.oog T 0.0%

Selection and calculation results

Servo motor HA-SH52G (1/5 precision speed reducer) [500W]
Servo amplifier MR-H60AN Regenerative brake option not required
Load inertia 1.659 [kg - cm?] 0.2 times
Peak torque 0.382 [N -m] 16.0%
Effective torque 0.187 [N - m] 7.8%
Regenerative power 0.000 [W] 0.0%

This machine allows use of the HA-SH52G (1/5 precision speed reducer). Load inertia at the servo
motor shaft of this machine is 1.659 [kg - cm?] or 0.2 times larger than the servo motor shaft inertia.
Required peak torque is 0.382 [N - m] and effective torque is 0.187 [N - m], which are 16.0% and
7.8% of the rated torque, respectively. Also, this machine does not require a regenerative brake
option.
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(20) Printing
1) Click “File” on the menu bar to open the menu.

2) Click “Print”.
Application  Servo Amp ot

Mew Project

Project Title..

Open Project...

Save Project..

Save A= Mew Project Defaults
Print...

Font Selection..

Exit

When “Print” is clicked, the following window is displayed:

|

(@ Screen Pr inté

(I Beport Print

Start Cancel

3) When the screen is printed, “Screen Print” of the print window is clicked.
The option button turns to & .
4) Click the “Start” button.

When printing is started, the results are printed out as shown below:

Roll feed | TEST1 | c:yservolinidt3.srv
Tension F 25.000 N F [i.u.,h Response
Reduction gear ratio l/n 1/2 =
Reduction gear inertia JG 0.100 kg-cm2
Coupling inertia Jc 2.000 kg-cm2
Inertia of the others Jo 5.000 kg-cmZ
Diameter of feed roll DR 50.000 mm
Inertia of feed roll JR 25.000 kg-cm2

HPrive efficiency eta 0.9%00
Maximum machine speed V0 20000.000 mm/min
Feed distance/operation L 500.000 nm
Feed time per operation ¢tO0 2.000 sec
One operation cycle tf 3.000 sec

This S/W calculates a theoretical
value. Check this against the actual

application. Do a capacity selection by . = = g =
Load Inertia: 1.659 kg-cm2 0.2times
/A :
Q
0

considering factors which may increase
load torque and/for load inertia. Peak Torque : -382 N-m 16.0%
RMS Torque : .187 N-n 7.8%

Regen. Power: .000 W 0.0%

POINT |

= To print the calculation process, select “Report Print”.
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(11) Data save

1) Click “File” on the menu bar to open the menu.
2) Click “Save Project”.

Application  Servo &mp Mot
Mew Project
Project Title..
Open Project..

Save Az Mew Project Defaults
Print...

Font Selection..

Exit

When “Save” is clicked, the following window is displayed:

File Save

File Name:

File Select:

inidtz
inidt3

inidt0.
inidcl.

SV
WV

LBrV
=l aly
inidc4.
inidth.
inidcéa.
inide?.
inidts.

Srv
SV
SV
Srv
SV

Directories:

o

Driwves:

[(=: -

Enter (specify) the file name of the data to be saved.
Save the data to “Drive C” with file name “testl. srv".

3) Click the Drive setting field to open the combo box.

4) Click “Drive C”.

Drives:
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5) Click the File Name setting field.
6) Enter file name “testl.srv".

testl.srv

7) Click the “OK” button to execute save.

(12) End
1) Click “File” on the menu bar to open the menu.

2) Click “Exit".
Application  Serwvo Amp Mo
Mews Project
Project Title..
Open Project.

Sawe Project..
Save As Mew Project Defaults
Print...

Font Selection..
=
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3. OPERATION COMMANDS

3.1 Command list

Command Display Section Menu Title Main Menu Sub menu
New Project
Project Title
Open Project
File Save Project
Save As New Project Defaults
Print
Font Selection
Exit
Ballscrew Horizontal
Ballscrew Vertical
Rack & Pinion
Roll feed
Application Rotary Table
Cart
Elevator
Conveyor
Generic
Standard
MR-J-A -
Low Noise
Standard
MR-J-A (100V) -
Low Noise
Standard
MR-H-AN -
Low Noise
Standard
MR-J-B -
Low Noise
Command
Standard
MR-H-BN -
Low Noise
Standard
MR-H-ACN -
Low Noise
FCUA-MP10 Standard
MR-C Standard
MR-C(100V) Standard
MR-J2-A Standard
Servo Amp MR-J2-A (100V) Standard
MR-J2-B Standard
MR-J2-C Standard
MR-J2-03A5 Standard
MR-J2-03C5 Standard
Standard
MR-H-TN -
Low Noise
Standard
MR-HN(400V) -
Low Noise
MR-J2S-A Standard
MR-J2S-A(100V) Standard
MR-J2S-B Standard
MR-J2S-B(100V) Standard
MR-J2-C-S100 Standard
Standard
MR-H-DN4 -
Low Noise
File creation Standard
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Command Display Section Menu Title Main Menu Sub menu
HA-ME 3000rpm
HA-FE 3000rpm
1000rpm
HA-SE 2000rpm
3000rpm
HA-MH 3000rpm
HA-FH 3000rpm
1000rpm
HA-SH 2000rpm
3000rpm
HA-LH 2000rpm
HA-UH 2000rpm
HC-PQ 3000rpm
HC-MF 3000rpm
HA-FF 3000rpm
HC-SF 2000rpm
Motor HC-RF 3000rpm
2000rpm
HC-UF
3000rpm
HC-KF 3000rpm
HC-AQ 3000rpm
HA-LF 2000rpm
HC-MFS 3000rpm
HC-KFS 3000rpm
1000rpm
HC-SFS 2000rpm
3000rpm
HC-RFS 3000rpm
Command 2000rpm
HC-UFS
3000rpm
HR115 3000rpm
HR142 3000rpm
File creation rpm
. Sl
units Inch-Lb
Cylinder
Square Block
. . Converted Load
Inertia & Tension -
Linear Movement
Hanging
Tension Calculator
Scientific Calculate
Specific Gravity Tables
Efficiency Tables
Tools —
Friction Coeff. Tables
Ratio Calculate
Inertia
Torque
. . Length
Units Conversion -
Weight
Force
Speed
Motor Data Tables
Register Data Input
Help
Help Quick Start
Version Information

3-2
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3.2 How to select a command

The method of selecting the command is the operation procedures using the mouse.

There are two types of commands: some are executed immediately by selecting them, and others require
the window to be opened after selection and further settings to be made. For commands whose names are
followed by ..., open the window after selecting them.

The command names of unavailable commands are grayed out.

3.2.1 Command selection procedures

1. Clicking method
1) Click the menu title on the menu bar to open the menu.
2) Point to and click the command to be selected.
Any command marked P has a sub menu. Similarly click that command to select.

2. Dragging method

Point to the menu title on the menu bar, hold down the left button and drag the mouse to the command
to be selected, and release the button.

When there is a sub menu, further drag the mouse to the required command and release the button.

Begister Help
Cylinder...
Scientific Caloulate.. Square Block..
Specific Gravity Tables... Converted Load..
Efficiency Tables.. Linear Maovement..
Friction Coetl. Tables.. Harging...
Batio Calculate.. Tension Caloulatar..
Units Conversion 3 : LE
Moator Data Tables
DO wm [ hdntor Gearbox: T
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3.2.2 Operation procedures within the window

Within the operation window, enter data and/or click the button.
(1) Pressing a button
Click the button in the window.

(2) Entering data
Click the machine specifications entry area to move the focus there, and input the numerical value

with the keyboard.

Tension F

| 5. 000 ||N j|

(3) Selecting data
Click the data to be selected.

Directories:
i servo

=

(4) Selecting the combo box data, etc.
1) Click the arrow area on the right of the setting area to open the combo box.
2) Click the data or the like to be selected to make selection.

Drives:

Elc: j

(5) Selecting the item
Click the item or check box.

(6) Pressing the option button
Click the item or button.

® Zcreen Print
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3.3 Description of commands
3.3.1 File

Used to save or print the data created, for example. When “File” on the menu bar is clicked, the following

menu is displayed:

Application  Zervo &mp  Motor

Mew Praoject I_

Praject Title..

Open Project..

Sawve Project.

Save A= Mew Project Defaults
Frint...

Font Selection..

Exit

(1) New Project

Used to return all input data to initial values, which are stored in the initial value data file and may
be changed.

(2) Project Title
Used to set the title displayed on top of the window. When “Title” of the sub menu is clicked, the
following window is displayed:

Project Title

Froject Title ([Jrapping Machine |

New Title |test1| |

DK I Cancel l

Move the focus to the New Title entry field and enter the title from the keyboard.
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(3) Open project
Used to read input data from the saved file.
When “Open Project” of the sub menu is clicked, the File Open window opens and the file to be opened
can be specified.

File Open E

File Name: Directories:
oI\ Serwvo
* ;

File Select: =

inidtl.srw

inidtZ. srw
inidt3.srw
inidtd. srw
inidtE.srw
inidt&. srw
inide?._srw

Driwes:

== |

inidtd . srw

The file name may be typed directly in the File Name box to specify the file to be opened, or it may
also be specified directly in the File Select box window.

The drive and directory used for opening can be specified in the Drives box and Directories box
windows.

(4) Save Project
Used to save the current input data.
When “Save Project” on the sub menu is clicked, the File Save window opens.

File Nawme: Directories:
ol =Eervo

File Select: =

inidcO. srvw
inidcl.srv —
inidts.srv
inidt3.srv

inidc4.srv

inidch.srv
inidte.srv
inidc7.srv Driwes:

inidtS.scw |_= [ j|

After entering or specifying the file name, click the “OK” button to save the input data by the specified
file name.

(5) Save As New Project Defaults
Used to save the current input data in the initial value data file. By saving the data to be entered
repeatedly, that data can be read by the “New Project” command.
Data that can be saved includes machine component, selected servo amplifier and servo motor models,
unit system, machine specifications data and corresponding units, and calculation result.

3-6
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(6) Print
Used to print input data and calculation/selection results. When “Print” on the sub menu is clicked, the

following window is displayed:
|

W Screen Pr inté
(I Beport Print

Start Cancel

The Outline “Screen Print” or “Report Print” mode is available.
Select the desired print mode.

(a) Outline Print results (example)

Roll feed | TEST1 | e:\servol\inidt3.srv
Tension F 25.000 N F Eigh Response
Reduction gear ratio 1/n L/2 S
Reduction gear inertia JG 0.100 kg-cm2
Coupling inertia Jc 2.000 kg-cm2
Inertia of the others Jo 5.000 kg-cm2
Diameter of feed roll DR 50.000 mm
Inertia of feed roll JR 25.000 kg-cm2

||Prive efficiency eta 0.9%00
Maximum machine speed V0 20000.000 mm/min
Feed distance/operation L 500.000 nm
Feed time per operation tO0 2.000 sec
One operation cycle tf 3.000 sec

This $/W calculates a theoretical

value. Check this against the actual HED, :
application. Do a capacity selection by - - N
considering factors which may increase Load Inertia: -659 kg-cm2 0.2cimes
load torque and/or load inertia. Peak Torque : 0.382 N-m 16.0%
RMS Torque : 0.187 N-n 7.8%
Regen. Power: 0.000 W 0.0%
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(b) Report Print results (example)
Calculation details are printed in addition to Screen Print results.

Use Symbol List

(Roll feed | Wrapping Machine | e:\servolinidt3.srv
symbol : content pata
F :Tension 10.000 N

"1/n  :Reduction gear ratio 15
36 :Reduction gear imertia  15.000 kg-cm2
3¢ :Coupling imertia  5.000 kg-em2
70 :Inertia of the others 2.000 kgoem2
DR :Outside diameter of feed roll 120.000 mm
"R :Inertia of feed roll  100.000 kg-cm2
‘eta  :Drive efficiency o.s00
V0 :Maximum machine speed  94000.000 mm/min
L :Feed distance per operation  150.000 mm
"t0  :Feed time per operation 0.200 sec
"tf  :0ne operatien eyele 0.300 sec
*1/mm  :Reduction ratio of motor with reduction Unused
*Pf  :Encoder resolution 131072 pulse/rev
*Kp  :Position loop gain 10 1/sec
*IMG  :Inertia of reduction gear with motor 0.000 kg-cm2
+JMB  :Inertia of brake with motor 0.000 kg-cm2
*dM  :Motor rotor imertia 20.000 kg-cm2
g iGravitational acceleration 9.800 m/sec2
*Tmax :Motor maximum torque 21.600 N-m
*Ttyp :Motor rated torque 7.160 N-m
‘etam :Reverse-efficiemcy of motor  85.000 %
“wa  :Amplifier loss .00 w
*t  :Regenerative operation time 0.061 sec
*Ec  :Energy charged to the capacitors in amp. 20.000 3
Ptyp :Rated power of regemeration 0.000wW
*tmax :Maximum regemeration time 0.000 sec

Notel) '*' marks Amplifier, Motor, and Regenerative Option data selected by
this software. When a calculation error occurs, the data becomes '0.000°'.

Note2) The Amplifier loss is calculated as '0',for give a margin to the
regenerative power calculation.
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Calculations Process
(Roll feed | Wrapping Machine | c:\servo\inidt3.srv )

ISR R R R E R R S R S R S R R SRR RS R R RS RS E R R R RS R SRR R RS SRS EEERS ]

All calculations are done in the SI units. If you select MKS, or in-1lb,
the data is converted internally to SI units.
Some accuracy may be lost because of the conversion.

Please acknowledge that.
(EEEE RS ERE SRS EE RS SRR RS RE R R R REERER SRR R RS REREEREREEERERERRR SRR SRR R EREEEREREEESES]

1.Feed distance/Motor Rev.
ds pi * DR * 1/n * 1/nm
3.1416 * 120.000 * 0.200 * 1.000
75.398 [mm/rev]

nnn

2.Electrical accuracy
dL = (ds/Pf) * 1000
(75.398/131072) * 1000
0.575241 [micron/p]

3.Motor rotational speed
NO vo/ds

94000.000/75.398
1246.717 [r/min]

4.Stop settling time
ts 3 * 1/Kp
3 x 1/70
0.043 [sec]

5.Accele./Deceleration time
Tsa Tsd = t0 - (L/V0 * 60 + ts)
0.200 - (150.000/94000.000 * 60 + 0.043)
0.061 [sec]

m

6.Total load inertia
JL = JMG+JIMB+{JG+JC+JO+2*JR*(1/n)"2}*(1/nm)"2
0.000 + 0.000 + {15.000 + 5.000 + 2.000 + 2*100.000*(0.200)"2}
* (1.000)"2
30.000 [kg-cm2]

7.Load torque
TL = F * (DR/2000) * 1/n * 1/nm * (l/eta)
= 10.000*(120.000/2000)*0.200*1.000*(1/0.800)
= 0.150 [N-m]

8.Moment of inertia ratio
m = JL/JM
30.000/20.000
1.5 [times]

W

9.Acceleration torque
TMa {((JL + JM)*NO)/(9.55*10000%Tsa)} + TL

{((30.000 + 20.000)*1246.717)/(9.55*10000*0.061)} + 0.150
10.851 [N-m]

wown

10.Deceleration torque
TMd = -{((JL + JM)*N0)/(9.55¥10000*Tsd)} + TL

-{{(30.000 + 20.000)*1246.717)/(9.55*10000%0.061))} + 0.150
-10.551 [N-m]

11.Peak load factor

Rp = {(maximum value of |TMal|,|TMd|)/Ttyp} * 100
(10.851/7.160)*100

151.550 [%]

12.Cont. effect load torque
tc t0 - Tsa - Tsd - ts
0.200 - 0.061 - 0.061 - 0.043
0.035 [sec]
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Trmsl = SQRT{(TMa"2*Tsa + TL"2*tc + TMd"2*Tsd)/tf}
SQRT{{((10.851)%2)*0.061 + ((0.150)"2)*0.035 + ((-10.551)"2)
%0.061}/0.300}

= 6.825 [N-m]

13.Effective load factor
Rrms = (Trmsl/Ttyp) * 100
(6.825/7.160)*100
95.321 [%]

[

14.Acceleration energy
Ea (0.1047/2) * NO * TMa * Tsa

(0.1047/2) * 1246.717 * 10.851 * 0.061
43.200 (J]

Honon

15.Deceleration energy
Ed (0.1047/2) * NO * TMd * Tsd
(0.1047/2) * 1246.717 * -10.551 * 0.061
-42.006 [J]

na

16.Constant speed energy
Ef 0.1047 * NO * TL * tc
0.1047 * 1246.717 * 0.150 * 0.035
0.685 [J]

17.Absolute of -energy total
Em | (total of negative energy in Ea,Ed,Ef) |
42.006 [J]

18.Regenerative power
Pr {etam*Em - (Wa*t) - Ec}/tf
{(85.000/100)*42.006 - (0.000*0.061) - 40.000}/0.300
0.000 [W]

19.Max. regenerative power

Emax = section energy when maximum regenerating

Pmax = {etam*Emax - (Wa*tmax) - Ec}/tmax
= {(85.000/100)*0.000 - (0.000*0.000) - 40.000}/0.000
= 0.000 [W]
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(7) Font Selection
Used to set the character font to be used.
When “Font Selection” on the sub menu is clicked, the following window is displayed:

Zelect font.

Select Sample

12345678901234567850123456
LECDEFGHIJELMNCOPQRITUVWITZ
sbodefghi jklmnopgEstuvwxys

Selection End ” Factory Default Font ” Close I

<< Note >>

1. Ewven if the nuwber of characters in a line is constant, the
length of the line will change sccording to the selected font.

Z. L line of characters may exceed the bounds of a control, if
certain fonts are selected.

3. Restart this software to effect font change.Festart this
software.

1) Select the font to be used in the font combo box.
2) After making selection, click the “Selection End” button.

POINT |

= Click the “Factory Default Font” button to return to the initial setting. Click

the “Close” button to cancel the selected font and terminate the Font
Selection window.

(8) Exit
Used to terminate the capacity selection software.
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3.3.2 Application

Used to select the machine component. When “Application” on the menu bar is clicked, the following menu
appears:

Ballscrew Wertical
Rack & Pinion
Boll feed

Rotary Table

Cart

Elewvator
Conveyor

Genearic

The following machine components are available:

(1) Ballscrew Horizontal

= Ball screw, Honz. | Running | c:hzervokinidtl_srv
File  Application Servodmp  Motor Unitz Tools  Hegister Help
Description Talue
Mas=s of table
Mas=s of load WL 0.000 kg
Thrustload Fo 00,000 W
Guide tightening force Fiz o.000 W
Beduction gear ratio lin 2458
Reduction gear inertia Iz 0,444 kg-cmZ
Coupling inertia Jc 0.000 kg-cmé
Inertia of the others Jo 0.000 kyg-cmi
Lead of ball screw IE 10,000 mm
Diameter of ball screw LE Z0.000 mm
Length of ball screw LE EO0.000 mm
Drive efficiency eta 0.200
Coefficient of friction mu o.100
Maximum machine speed WO 1Z000.000 mm/min
Feed distancefoperation L Z00.000 mm Settling time, Ts:
Positioning time o 1.200 sec otor:HA-FFZ3 [200W]
One operation cycle tf Z.000 sec iy cMD-J72-20A Degen. nesdless
Load Inertiac 1.353 kg-cm? 3. %tines
Feak Torcue : O0.69E N-m 1lo08._ 1%
EMS  Torcue : 0.23%3 N-m 45 T%
Legern. Pomwer: o_ooo 0_0%
Click for Ubilatir I Record Yalue I
Show Calculations I
Mags of table T
[__zoo oo S i
| Calculate I|
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(2) Ballscrew Vertical

= Ball screw. Yert. | Work Up/Down hzervolimidt] srv
File Application  Servodmp  Mator Units Tools Begister Help
Description Yalue Low Response j
MHas=s of load WL E0.000 kg .
Mas=s of counterweight e 150000 kg
Thrustload Fc Z.000 N
Guide tightening force FG a_5d0 W
Reduction gear ratiao 1l/n 1/2
Beduction gear inertia JG 1.000 Eg-cmZ
Coupling inertia Jc 0,200 kg-cmz LE
Inertia of the others Jo 0.000 kg-cmz
Lead of ball screw IE 10,000 mm
Diameter of ball screw LE Z0.000 mm
Length of ball screw LE 1000.000 mm Cirive
Drive efficiency eta 0.300 shaft ’ tf
Coefficient of friction mu 0.100
Mayimum mackine speed V0 15000.000 mm/min Sertling time, Ts: [ 0170 sec|
Feed distance/foperation L S00.000 mm Motor-HA-FE43E [400W]
Pozitiching time 0 2.500 sec lhup  (ME-740a [ME-DEOG4*2]
One operation cycle tf 10.000 sec
Load Inertiac 4. 164 kg-cme 4 GFtimes|
Peak Toroue - £.111 N-m 162 4%
PMZ Torcue - 0.%302 N-m 63 4%
Rezgen. Power: 36,098 W 6. 1%
Clack for UEalaty: I Record Yalue I
Show Calculation= l
Mass of table wr
L__zoo_oooj PN i
| Calculate Il Set Motor Size

(3) Rack & Pinion

= Rack & Pinion | Paint Hobot | c:hzervolinidt2. sry
File  Application  Servo Amp  Motor Unitz Tools  Hedister Help

Description Value Low RBesponse j

Ma== of load WL g0.000 kg

Thrustload Fc 0.000 N

Reduction gear ratiao 1/n 1.000

RBeduction gear inertia Iz 0.000 kg-cm#Z

Coupling inertia JC 5000 kg-cm#Z

Inertia of the others Jo 0.000 kg-cm#Z

Diameter of pinion LP 120,000 mm

Width of pinion L £0.000 mm

Drive efficiency eta 0.g00

Coefficient of frictiom mu 0.100

Maxinun machine speed 0 20000, 000 nm/min

Feed distance/foperation L 26E50.000 mm

Pozitioning time 0 Z2.500 sec

One operation cyole tf £.000 sec gettling time, Ts:
Mocor :HC-3F335ZEG1e1s17) [3. SEI]
iy (MB-TJZE-2E0A [MB-REZ0]
Load Inertiac 315.33% kg-cni 3. 9times
Peok Torocque - Z28.443 N-m 170. 3%
PMZ Torcue - 10.512 H-m BZ.9%
Ragen. Power: 136353 45 5%

| Claick for Utidaty: I| Becord Yalue I

S5how Calculations I

‘Mass of table

| Calculate I| Fet Motor Size
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(4) Roll feed

Roll feed | Wrapping M achine | e:\zervolinidt3. srv
File Application  Servodmp  Mator Units Tools Begister Help

Description Values F Low Res i
I ponse
m i ]

Peduction gear ratio 1/n 1/5
Beduction gear inertia JG 15.000 kg-cwme
Coupling inertia Jc 5000 kg-cwme
Inertia of the others Ja 2.000 kg-cwmE
Dismeter of feed roll DR 120.000 mm
Inertia of feed roll JB 100.000 Eg-cmZ
Drive efficiency eta 0.800
Haximum machine speed V0 24000, 000 wmmsmin
Feed distance/operation L 150000 mm
Feed time per operation €0 0.Z00 sec
One operation ocycle tf 0.3200 sec

Settling time, T=: 0.043 sec

[Motor:HA-LH1SZ [1.5KW]
lJinp ME-HEOQOMLN Begen. needless

Load Inertiac 30.000 kg-cwm# . Gtimes]
Peak Toroue - 2.326 N-m 1le. 4%
PMZ Torcue - E. 221 N-m TZ.9%

Rezgen. Power: 1z.646 W 1E5.32%
Click for Utility I Record Yalue I

Show Calculations l

« [

| Calculate Il Set Motor Size

(5) Rotary Table

= Rotary table | Roted Table | cihservoiinidtd. sry
File  Application  ServoAmp  Motor Unite Tool:  Hegister Help

Description Value

Maz=s of load WL 0.000 kg

Position of load center LW 0.000 mm

Inertia of load on table JU 0.000 kg-cmZ

Diameter of support part DH 1800000 mm

Diameter of rotary table DT Z200.000 mm

Diameter of main shaft D3 60000 mm

Length of main shaft L3 150000 mm

Reduction gear ratiao 1/n 15121

RPeduction gear inertia Iz 4 E00 kg-cmZ

Coupling inertia JC £5.000 Eg-cmE

Inertia of the others Jo 0.000 kg-cmE

Coefficient of friction mu 0.0E0

Drive efficiency eta 0.380

Maximum rotary speed WO E7E0.000 deg/min Sertling time, Ts: E@l

Lotary angles/operation L 180000 deg Motor - HA-SH352 [3. SEW]

Pozitioning time 0 £.500 sec ling  MP-HIE0AN Degen. needless

One operation cycle tf E7.500 sec
Load Inertiac 802901 kg-cmZ & ltimes
Peak Torocque : 40,957 H-n 245 3%
FIS  Torgque - T.254 H-m 43 4%
Regen. Power: Ed_d4Z2 W 41 39%

| Click fox Utilaty: I| Becord Yalue I

= Show Calculations I
Mas=z of table wr
[_zooo. oooj P M

| Calculate I| Fet Motor Size
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(6) Cart
| Transfer Machine I c:Aservolinidt. sry

Mass of load

Diameter of wheel Is 100,000

Mass of wheel Ws Z.000

Nunber of drive wheels il 4

Peduction gear ratio 1l/n 1/4

Reduction gear inertia I E.o0o0

Coupling inertia JC 5. 000

Inertia of the others Jo L.o0o

Coefficient of friction mu 0.z00

Drive efficiency eta 0.200

Maximum machine speed WOl50000. 000

Feed distance/operation L &000.000

Pozitioning time 0 4_Z00 sec

One operation cycle £ 10.000 sec gettling time, Ts: E@l
otor:HL-SHZOZE [Z.0EW]
limp (ME-HzZO0O0BN (Standard) Begen. needless
Load Inertiac 416.175 kg-cni & ltimes
Peok Torocque - 17.724 H-m 1286._E%
PME Torocque - &.623 H-m 69 5%
RPegen. Power: 1a.787 W 14_5%

Click for Utility I Record Yalue I
Show Calculations l
Mazz of cart wr
(200 ooo [ R
| Calculate I| Set. Motor Size

(7) Elevator

7= Elevator | Palette Transfer | cihservolinidtb. srv

File Application ServoAmp Motor Units Toolz: Heagister Help

Description Value Dirive shaft Low Besponse
) b

Mazs of load WL 50.000 kg Servo

Masz=s of counterweight e 350000 kg

Masz== of chain T 10.000 kg

Peduction gear ratio 1l/n 1740

RPeduction gear inertia I 10.000 kEg-cmE

Coupling inesrtia JC E.000 kg-cmE

Inertia of the others Jo E.000 kg-omZ WL

Diameter of sprocket hets) 264 000 mm

Width of sprocket wmE Z0.000 mm

Mumber of sprockets = zZ

Drive efficiency eta a.7oo0

Coefficient of friction mu 0.100

Maximam machine speed W0 55000, 000 mm/min

Feed distance/operation L 700,000 mm Sertling time, Ts: E@l

Positioning time +0 1.500 sec otor:HA-SHIEZE [2. SEW]

One operation cycle tf 3.000 sec inp  MP-HIS0AN(Low Noise) [MB-EE30]
Load Inertiac 126._056 kEg-cnd 1. 5times
Fealk Torgue - z1.0327 N-n 1z&. 0%
PME Torocque - 12.199 H-m 73.0%

RPegen. Power: Z15_305 W TZ.0%
Clhick for Utildaty: I Becord Yalue I
Show Calculations l

Mazz of 1ift head

| Calculate I| Set. Motor Size
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(8) Conveyor

= Conveyor | Trabsfer | c:hservokinidt?_srv

Fle Application Servodmp  Motor Unite Tools Begister Help

escription Value

Has=z of load 10.000 kg

Beduction gear ratio 1l/n o.1t0

DBeduction gear inertia JG 10.000 kg-cme

Coupling inertia Jc 0.100 kg-cmz

Inertia of the others Jo 1.000 kg-cmE

Diameter of roll DR 86000 mm

Inertia of roll JR 85.000 kg-cmZ

Nuwber of rolls z 4

Drive efficiency eta 0.200

Coefficient of friction mu 0.3z0

Maximum machine speed VO FEO00.000 mmsmin tf

Feed distance/operation L 4Z0.000 mm

Positioning time 0 0.440 sec

One operation ocycle tf Z.000 sec Sertling time, Ts: E@I
Motor:-HA-LH1E5Z [1.5KW]
ljinp cME-HEOQOOLN Pegen. needless
Load Inertiac 2E.727 kg-comi 4. 32times
Peak Torocue - £21.042 N-m 233 3%
RMZ Toroue - 4.107 N-m E7.4d%

Pegen. Power: 14.E520 W 12.2%
Click for Ttailityr I Record Yalue I
Show Calculations I

| Calculate Il Set Motor Size

(9) Generic

= Generic | Auto. Machine | ci\servolinidt8. sry
File  Application  ServoAmp  Motor Unite Tool:  Hegister Help

Description Value

Load torgue

Load inertia JL1 E0.000 kg-cmEZ

Coupling inertia JC 1.000 kg-omEZ

Reduction gear ratio 1/n 1.000

Reduction gear inertia IG 1.000 kg-cmZ

Inertia of the others Jo 10.000 kg-cmZ

Motor rotational speed NO  Z000.000 rfmin

Feed distance/motor rev dSL 50.000 mm/rew

Feed distance/operation L 1000.000 mm

Aoceleration time Tsa 0.200 sec

Deceleration time Tsd 0.100 sec

One operation cycle £ 2.000 sec

Settling time, Ts:

[Motor :HC-3F3
limp  (MB-TE5-4
Load Inertiac
Peak Torocque :
FIS  Torgque -
Regen. Power:

| Click fox Utilaty: I| Becord Yalue I

Showr Calculations I
Load torgue TL1

| Calculate I |
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3.3.3 Servo Amp

Used to select the series and noise mode of the servo amplifier. When “Servo Amp” on the menu bar is
clicked, the following menu is displayed:

n | Servosmp Motor Unitz T

(LM &
[ZIMR-J-A1004)
M [EMRHAN
o HMAE
o [EMRHEN

o1 [EMRB-H-ACH
per [FIFCU&-MP10
[BMR-C
¥ [SIMR-C[100)
al [&MR-12-4
it [BIMR-J2-A[100)
b [CMR-J2-B
[D)MR-J2-C
* [EMR-J2-0385
or [EIMR-J2-03C5
[GIMRB-H-TH
[H)mB-HM[400]
— IMR-J25-4
[LJMR-J25-A[100)
[KJMR-J25-B
[LIMR-J25-B(100)
[MIMR~2-C-5100
MH)MR-H-DN4
[O]File creation

M1 T

FICT

* T YT Y YT YT YTETETTTTYTYTTTEYTTTTYTYT TN
o
W

HE‘

There is the next table in the servo amplifier series. Choose the required servo amplifier series and noise
mode with the corresponding commands.

Command Servo Amplifier Series Noise Mode
Standard Standard Noise
MR-J-A - MR-J-(M)A -
Low Noise Low Noise
Standard . Standard Noise
MR-J-A(100V) _ MR-J-(M)A1(100V power supply specification) _
Low Noise Low Noise
Standard Standard Noise
MR-H-AN - MR-H-AN -
Low Noise Low Noise
Standard Standard Noise
MR-J-B - MR-J-B -
Low Noise Low Noise
Standard Standard Noise
MR-H-BN - MR-H-BN -
Low Noise Low Noise
Standard Standard Noise
MR-H-ACN - MR-H-ACN -
Low Noise Low Noise
FCUA-MP10 Standard FCUA-MP10(Model E) Standard Noise
MR-C Standard MR-C-A Standard Noise
MR-C(100V) Standard MR-C-A1(100V power supply specification) Standard Noise
MR-J2-A Standard MR-J2-A Standard Noise
MR-J2-A(100V) Standard MR-J2-A1(100V power supply specification) Standard Noise
MR-J2-B Standard MR-J2-B Standard Noise
MR-J2-C Standard MR-J2-C Standard Noise
MR-J2-03A5 Standard MR-J2-03A5 Standard Noise
MR-J2-03C5 Standard MR-J2-03C5 Standard Noise
Standard Standard Noise
MR-H-TN - MR-H-TN -
Low Noise Low Noise

3-17
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Command Servo Amplifier Series Noise Mode
Standard e Standard Noise

MR-HN(400V) Low Noise MR-HN4(400V power supply specification) Low Noise
MR-J2S-A Standard MR-J2S-A Standard Noise
MR-J2S-A(100V) Standard MR-J2S-A1(100V power supply specification) Standard Noise
MR-J2S-B Standard MR-J2S-B Standard Noise
MR-J2S-B(100V) Standard MR-J2S-B1(100V power supply specification) Standard Noise
MR-J2-C-S100 Standard MR-J2-C-S100 Standard Noise
Standard e Standard Noise

MR-H-DN4(400V) Low Noise MR-H-DN4(400V power supply specification) Low Noise
File creation Standard Data register by “Register” Standard Noise

3.3.4 Motor

(1) Servo motor series and rated speed selection
Used to select the series and rated speed of the servo motor.
When “Motor” on the menu bar is clicked, the following menu appears:

Motor  Unitz Tools  Rey

[BHE-FE »

[EIHE-SE »

[DHA-MH 2

[EJHA-FH 2

Ls [EH&-SH L4

[GHA-LH 2

HHA-UH 2

([jHE-EE »

MHC-MF 2

[KIHAFF 4

N [LHC-SF 4

[MIHC-RF 4
MHCUF [

4

¢

4

¢

F

F

F

F

L

L

L

-
-
-

/|
Lc

[QHC-KF

[EJHEAE

[@HA-LF
= [EIHEH S
[EJHERES
[TIHE-EES
[ ERRE
[ H IS
[/ HEE
[IHET 42
[i|File ereatiorn

e

The servo motor series which cannot be driven by the servo amplifier selected are grayed out and
unavailable.

There is the next table in the servo motor series. Choose the servo motor and rated speed with the
corresponding commands.

Command Servo Motor Series Rated Speed

[r/min]

HA-ME 3000rpm HA-ME 3000
HA-FE 3000rpm HA-FE 3000
1000rpm 1000

HA-SE 2000rpm HA-SE 2000
3000rpm 3000

HA-MH 3000rpm HA-MH 3000
HA-FH 3000rpm HA-FH 3000
1000rpm 1000

HA-SH 2000rpm HA-SH 2000
3000rpm 3000

3-18
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Command Servo Motor Series Rated Speed
[r/min]
HA-LH 2000rpm HA-LH 2000
HA-UH 2000rpm HA-UH 2000
HC-PQ 3000rpm HC-PQ 3000
HC-MF 3000rpm HC-MF 3000
HA-FF 3000rpm HA-FF 3000
1000rpm 1000
HC-SF 2000rpm HC-SF 2000
3000rpm 3000
HC-RF 3000rpm HC-RF 3000
HC-UE 2000rpm HC-UE 2000
3000rpm 3000
HC-KF 3000rpm HC-KF 3000
HC-AQ 3000rpm HC-AQ 3000
HA-LF 2000rpm HA-LF 2000
HC-MFS 3000rpm HC-MFS 3000
HC-KFS 3000rpm HC-KFS 3000
1000rpm 1000
HC-SFS 2000rpm HC-SFS 2000
3000rpm 3000
HC-RFS 3000rpm HC-RFS 3000
HC-UFS 2000rpm HC-UFS 2000
3000rpm 3000
HR115 3000rpm HR115 3000
HR142 3000rpm HR142 3000

File creation rpm Data registered by “Register”

(2) Servo motor option selection
The servo motor series provides reduction gear and electromagnetic brake options. After the operation
in (1) of this section is performed, the Motor Options window is displayed automatically.

Mator Cptions

Feduction Gear

[[Ho Reduction Gear Option

[[Standard speed reducer

|7§£rec: igzion speed reducer

Brake Option

W Mo Erake Option [ Use Brake Cption

| oK |

1) Select the reduction gear (No Reduction Gear Option, Standard speed reducer, Precision speed
reducer) and brake option (No Brake Option, Use Brake Option) by clicking the corresponding check
boxes.
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When Standard or Precision speed reducer has been selected as the servo motor option, the
Reduction Gear Ratio window as shown below is further displayed. Choose the reduction gear ratio.
The reduction gear ratio may only be chosen out of those available for the speed reducer selected in
the Motor Options window.

Reduction Gear Fatio

¥ (ay1/5
[T iBI1/3
[Cicr1/zo
Cipi1/zs

[T iE11/45

2) Select the check box in Reduction Gear Ratio window in the clicking.

3) After selecting the reduction gear ratio, click the “OK” button to close the Reduction Gear Ratio
Selection window.

4) After selecting all motor options, click the “OK” button in the Motor Options window to terminate
the window.

3.3.5 Units

Used to select the units used for calculation. When “Units” on the menu bar is clicked, the following menu
is displayed:

Amp  Motor | Units Tools  Begister

K
L

Fc

force Fiz _ooo W

Eio l/n /8

ertia J= 0444 Eg-cm?
JC 0000 kg-cmE

ners Ja 0.000 kg-cuZ

On this menu, the absolute system of units Sl and inch-pound system of units are available.
Changing the unit system converts the units of the input data and calculation results.
For example, when Sl is switched to inches-pounds, items in “m” will be expressed in “ft".

Also, when the unit system is changed, the data and calculation results are converted to numerical values
in new units.
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3.3.6 Tools

Operation can be suspended temporarily to perform other operation such as inertia calculation.
When “Tools” on the menu bar is clicked, the following menu appears:

Begizter Help

Soientific Caloulate..
0.000 Specific Gravity Tables..

300.000  Eficiency Tables..
- E?I Friction Coeff. Tables...
0. 44 Batio Calculate..
a.om  dnits Conversion 3
o.0oo  Motor Data Tables
10.000 nu | bdotor EEE I

(1) Inertia & Tension
Used to calculate the cylinder, square block, converted load, linear movement or hanging inertia and
tension.
When this command is selected, the Inertia or Tension calculation window appears. In the inertia
specifications display area, each data on the selected inertia is displayed. Enter data in all items and
start calculation.
The operation procedure for inertia calculation will be described here.
Perform similar operation for tension calculation.

1) Selection of input items
Move the focus to the item (Reduction gear inertia/Coupling inertia/lnertia of feed roll) of the inertia
of the machine specifications display area. Enter a space to set, double-click the required item of
inertia, or click the “Click for Utility” button.

2) Calculation of inertia
Enter data required for inertia calculation and click the “Calculate” button.
After calculation is over, double-click the machine structure illustration area or click the “Show
Calculations” button to show the calculation process.

3) Substitution for machine specifications data
Click the “Substitute” button to substitute the calculated value for the item of the inertia of the
machine specifications display area. At this time, Inertia & Tension window ends automatically.

4) End
Click the “Exit” button to end.
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(a) Cylinder

a0 reen
Inside dismeter DZ: 0.000 mmn Axis of
Length of cylinder L: 800.000 o1l o2l - rotatian
Specific gravity rho: 0.0078 ko cm3

Outzide diameter D1: 100, 000 by L
Steel 0.0078  kgfcmd !l mecora Value I
Aluminumd. 0027 kg/ cm3

Copper 0.0090 kg cm3
Flastic 0.0015 kg cm3 -

Calculate

| Show Calculations I

Inertcia JL: 6l12.612 kg-—cma N .
| Suhebibube I I

(b) Square Block

quare Bloc

Width 1 Trn

Length a: 0.000 run
Thickness h: 0.000 -
Distance from axis E: 0.000 1o

f

Specific gravity rho: 0.0000 kglcm3 / ’

Width b: 0.000 py a
Auis of

Steel 0.007a kg cm3 - Record Walue I votation

Aluminum0, 0027 kg cm3

Copper 0.0090 g/ cm3

Plastic 0.0015 ids Fl eI K] -

Calculate

| Show Call:ulaticmsl

Inertia JL: 0.000 kg-cm . i
| Swhobibale I I

(c) Converted Load

ted Load)

Drix e di 2 000 oo r_1
Driveside thickness Wi: 10.000 mm T Load
Loadside dismeter Da: 200.000 mom L2
Loadside thickness Wz : 10.000 mm
Specific gravitcy rho: 0.0078 kolcm3

Dl

Driveside dismeter  Di: s0.000 an Lrive shaft |
Steel  0.0078  kofcrnd 2l pecora value I '\LR?II
AluwninumD. 0027 kg/ crd

Copper 0O.0090 kg/ cm3
Plastic 0.0015 kg cm3 -

Calculate

| Show Calculaticmsl

Inertia JL: 5.136 kg-cm2 N i
| sahebibube I I
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(d) Liner Movement

Ball rew di =
Length of ball screw L: 0.000 1o W
Eall screw lead PE: 0.000 o
Mass of load w: 0.000 kg = Auis of T
Mass of table T: 0.000 ko - rotation n
( ) D
Eall screw diameter D: 0.000 %m ‘ ?}g‘ ‘T
Caloculates assuwing that the Record Value I } L
material of the ball screw is
=ateel (0.0078kg/ cmw3) . ‘Caloulate
|Shﬂﬂ Calculationsl
Inertia JL: 0.000 kg-cmz N
| sahebibube I I
(e) Hanging

I 2L

) of pulley
Thickness

At of
rotation

of pulley L: o
Hass of load m: a.
Mas= of counterweight C: 0.000 kg
Specific gravitcy rho: 0.0000 ko cm3
Diameter of pullev L: 0.ooa %m
Steel  0.0078  kofcrnd 2l pecora value I
AluwninumD. 0027 kg/ crd I
Copper 0O.0090 kg/ cm3 -
Plastic 0.0015  kg/cms - Calculate

|Shﬂﬂ Calculationsl

Inertia JL:

0.000 kg-cmz |

sahebibube I I

(f) Tension Calculator

0.000 10
0.00a

Nip pressure

Coeff. of friction L

FG: 0.000
Record Value

Nip pressure

|Shﬂg Calculatiunsl

Tension F:

Swhobibale I I
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(2) Scientific Calculate
Used to display the “Calculator” of Windows. For usage, refer to the Windows user's guide.

I Calculator |_ (=] =]
Edit View Help

| )
‘(" Hex * Dec  Oct  © Bin || * Deg " Rad " Grad |

et [T o e o
ol rel (|1 | we| 7] 0| 7o ] 1w au
e smef 0] 0 | ] Za] | o | | o[
oun| sy ] | 1] e | 3| fn[ el
T e I I
P e T R e N e I

(3) Specific Gravity Tables
Used to display the specific gravities of materials as reference data.
When “Specific Gravity Tables” on the sub menu is clicked, the following window is displayed:

Specific Gravity Data Tables

Material Name [ kg cm3 ] [1/inch3]
3teel a.007s 0.2818

Aluminum o.aoz7 0.a975

Coapper 0.o0020 0.3252

Plastic 0.0015 0.054z2

Brass 0.0083 0.z259%99

Bronze 0.o0031 0.2926

Hardwood (Oak etc.) 0.o000s 0.0z39

Softwood (Pine eto.) 0.0005 0.0151

Print I| Exalt I

POINT |

= Click the “Print” button to print the window contents. Click the “Exit”
button to end.
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(4) Efficiency Tables
Used to display the efficiencies of drives as reference data depending on conditions.
When “Efficiency Tables” on the sub menu is clicked, the following window appears:

fiziency Data Tables

rBayside Planetary gearbox 0.850 ﬁRopes per full wrap 0.210 - O.950
[ Ball screw 0. 200 [ W-belts per full wrap 0.880 - 0_930
|—Acme o ground nut 0.450 |—Flat, belts per full wrap 0.930 - 0.520
[ Plastic nut 0. 650 [ Chains per full wrap 0.900 - 0.960

Please select two or wore efficiency when two or more combinations are necessary.

Total Efficiency Data

|| Exit

When required, two or more efficiencies can be selected.

1) Selection of input item
Move the focus to “Drive efficiency” in the machine specifications display area. Enter a space to set,
or double-click “Drive efficiency”.

2) Selection of efficiency
By clicking the option button to, select the required efficiency. More than one efficiency may be
selected. When the data has a range, click the % button on the right of the data display section to

change the data.
3) Substitution for machine specifications data
Click the *“Substitute” button to substitute the value for “Drive efficiency” in the machine
specifications display area. At this time, Efficiency Data Tables window ends automatically.
4) End
Click the “Exit” button to end.

POINT |

- “Efficiency Tables” has been selected on the “tools” menu, clicking the
“Substitute” button automatically enters the selected efficiency in “Drive
efficiency” of the machine specifications display area. If the machine
component selected does not have drive efficiency, error message “Can't
find substitution selection” is displayed in the message display area.
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(5) Friction Coeff. Tables
Used to display friction coefficients as reference data depending on conditions.
When “Friction Coeff. Tables” on the sub menu is clicked.

Coefficient Data Tables

Dynawic Friction Coef. Static Friction Coef.

ELu.bed steel on steel -DEOD - O.EE0 I_St.eel on steel

|_Ball or roller slide . Q&0 rklu.minu.m on steesl 450
|—Polymer belt on steel . EZED rCopper on steesl ZEZ0
|—Teflon on steel . 040 I—Brass on steel 130

o o o o o

[ Antifriction bearings .00z - 0.005 [ Lubed steel on steel

250 —

=]

rPDlymer belt on steel 450

rTeflon o steel . 040

0 o O o 0 o o 0

rknt,ifriction bearings .00z - 0.005

Friction Coef. Data

|| Exit

1) Selection of input item
Move the focus to “Coefficient of friction” in the machine specifications display area. Enter a space to
set, or double-click “Coefficient of friction”.

2) Selection of friction coefficient
By clicking the%tion button to & | select the required friction coefficient. When the data has a

range, click the & button on the right of the data display section to change the data.

3) Substitution for machine specifications data
Click the “Substitute” button to substitute the value for “Coefficient of friction” in the machine
specifications display area. At this time, Friction Coefficient Data Tables window ends
automatically.

4) End
Click the “Exit” button to end.

POINT |

- “Friction Coeff. Tables” has been selected on the “tools” menu, clicking the
“Substitute” button automatically enters the selected friction coefficient in
“Coefficient of friction” of the machine specifications display area. If the
machine component selected does not have the Coefficient of friction, error
message “Can't find substitution selection” is displayed in the message
display area.
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(6) Radio Calculate
Used to calculate a reduction gear ratio when gears, sprockets, pulleys or the like are used to reduce
speed. Calculation by number of teeth and Calculation by diameters are available.
When “Ratio Calculate” on the sub menu is clicked, the following window is displayed:

Reduction Ratio Caloulatiol

The reduction ratio iz calculated.
Click the <Calculate:> hutton after setting the nwaber of teeth or
the diameter.

Calculation by number of teeth Calculation by diameters
Murnber of Testh 72 =
1l D2 Clutput
Output Diameter D2 = [::::::::]
Input

D1
Input

n
Number of Teeth 71 = Dimeter D1 =[]

D1 and D& units must match.

Calculate Ratio 1.000

Exit I

1) Selection of input item
Move the focus to “Reduction gear ratio (NL/NM)” in the machine specifications display area.
Enter a space to set, or double-click “Reduction gear ratio (NL/NM)”.
2) Input and calculation of data
Enter required data and click the “Calculate” button.
3) Substitution for machine specifications data
Click the “Substitute” button to substitute the value for “Reduction gear ratio (NL/NM)” in the machine
specifications display area. At this time, Reduction Ratio Calculation window ends automatically.
4) End
Click the “Exit” button to end.

POINT |

- “Radio Calculate” has been selected on the “tools” menu, clicking the
“Substitute” button automatically enters the calculated reduction gear ratio
in “Reduction gear ratio (NL/NM)” of the machine specifications display
area. If the machine component selected does not have the reduction gear
ratio, error message “Can't find substitution selection” is displayed in the
message display area.
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L. |

(7) Units Conversion
Calculation tool designed to convert the inertia, torque, length, weight, force or speed unit.
Any of the following units may be converted:

Inertia Torque Length Weight Force Speed
kg - m? N-m m kg N m/min
kg - cm? kgf *m cm g kof cm/min
kgf * m2 kgf - cm mm Ib gf mm/min
kgf - cm? gf-cm ft 0z Ib m/sec

kg - m - sec? 1b-ft inch 0z cm/sec
kg - cm - sec? Ib-inch mm/sec

Ib-ft2 oz-inch ft/min
Ib-inch? inch/min
0z-inch? ft/sec
Ib-ft-sec? inch/sec

Ib-inch-sec?
oz-inch-sec?

When any command is selected, the following window appears (example: for inertia):

oty Tool [InertEia)

Convertion Eesult

L
421.403

Calculate Substitute

Convertion Set

1) Click “Tools” of the menu bar to open the menu.

2) Point to the “Units conversion” and click “Inertia”.

3) Open the Conversion Set Data combo box, choose the unit, and enter the data to be converted into
the entry field.

4) Open the Conversion Result combo box and select the unit.

5) Click the “Calculate” button to start unit conversion.

6) By clicking the “Substitute” button, “Please click substituting value destination.” is displayed in the
message display section. By selecting the machine specification in which the data is to be
substituted, the following window is displayed:

Confirm substitution.

& [Reduction gear inertia  JG] are substituted.
(0] 4

(6] 4 |

7) If the item in which the data is to be substituted is correct, click the “OK” button.
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If the unit of the machine specification does not match the new unit, substitution cannot be made.
In this case, the following window is displayed:

Substitution Error

& Data units mismatch error

8) Click the “Exit” button to end.

(8) Motor Data Tables
Used to display the servo motor specifications as reference data. The following specifications are
displayed:

Rated Output (W)
Rated Torque (N-m)
Max. Torque (N-m)
Rated Speed (r/min)
Max. Speed (r/min)
Inertia moment J (kg * cm?)
Encoder resol. (P/rev)
Brake Option

Reducer Option

Recommended inertia ratio

When “Motor Data Tables” on the sub menu clicked, the following window appears:

Servo Motor Specifications Tables

Select Motor Series—--——-—---—- > j| | Exit

fervo Motor Specifications Tables

Servo Motor Model Name Ha-MEOQSZ Hi-MEL3 | HA-MEZ3
Bated Output (1) 100 Z00

Pated Torcue (N-m) 018 0. 32 0_fd

Max. Torgue (H-m) 0.42 0.9& 1.20

Bated Speed (r mim) 3000 3000 3000

Max. Speed (rsmin) 4500 4500 4500
Inertia moment Ji{kg-cwZ) 0.0zl 0.0zt 0.11

Encodeyr resol. (Pfraw) 4000 4000 4000

Brake Option exists exists exists
Beducer Option exists exists exists
RPecommended imertia ratio J0times under J0cimes under J0cimes under
aJ ] 3

1) Open the Select Motor Series combo box and select the servo motor series.
2) Click the “Exit” button to end.



3. OPERATION COMMANDS

3.3.7 Register

By entering data which does not exist in the “Servo Amp” and “Motor” commands of this software, capacity
calculation can be made with the registered data.
When “Register” of the menu bar is clicked, the following menu appears:

Clicking “Data Input” of the sub menu, enter the data values required for capacity calculation.
When “Data Input” is selected, the following window opens.

Data input

Eil=

Data name Data val Tnit Remark ;l

Servo amplifier The amplifier name is

Servo motork The motor name is inpu

Farted output o

Rated speed r/min

Max. speed r/min

Motor rated torgue N-n Inputs by three digits

Motor mawimum torogque N-m Inputs by three digits

Motor rotor inertia kg-cu= Inputs by three digits

Brake option O:no exist l:exist

Brake inertia kg-cuz Inputs by three digits

Reducer option O:no exist l:exist

Feducer of motor ex.:1/5 171 if no

Reduction gear inertia kg-cuz Only inertia of the ge 4

< _‘|_I
Servo amplifier “ ‘ | Exit I

Remark: The amplifisr nams i= input by normal-width.

Refer to the catalog and Installation Guide of the corresponding servo amplifier and enter all data.
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The following data are required for capacity calculation:

Servo amplifier data

Data Name Unit
Servo amplifier
Position loop gain (Note) 1/sec
Capacitor charging energy (Note) J
Built-in regenerat. brake rated power W
Built-in regenerat. brake max. power (Note) W
Built-in regenerat. brake time const. (Note) sec
Servo motor data
Data Name Unit
Servo motor
Rated output w
Rated speed r/min
Max. speed r/min
Brake option
Reducer option
Recommended inertia times
Reducer of motor
Encoder resolution pulse/rev
Reduction gear inertia (Note) kg - cm?
Brake inertia kg - cm?
Motor rotor inertia kg - cm?
Motor maximum torque N-=m
Motor rated torque N-=m
Reverse-efficiency of motor (Note) %
Torque bend point rot. speed (Note) r/min
Max. speed max. torque (Note) N-=m
Regenerative brake resistor data
Data Name Unit
Regenerative option name
Regenerative option rated power W
Regenerative option brake max. power (Note) w
Regenerative option time const. (Note) sec

Note: These data are not given in the catalog and Installation Guide of the corresponding servo amplifier.
Contact us.
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(1) Entering data
1) Move the cursor to the item into which data will be entered.
2) Enter data into the data value entry area.
3) Press the “Enter” to set that data.
In a similar manner, set all data.
Data should be entered in the International System of Units (Sl). Capacity calculation and result
display are performed in the selected system of units.

Data input

File

Data name |Data wal |Unit Remark ﬂ

Servo amplifier ME-JZ-4 The anplifier name is

Serwvo motor _ The motor name is inpu

Rated output w

Rated speed r/min

Max. speed r/min

Motor rated torgque H-m Inputs by three digits

Motor mawimum torcue H-m Inputs by three digits

Motor rotor inertia kg-cnZ Inputs by three digits

Erake option O:no exist l:exist

Erake inertia kg-cnZ Inputs by three digits

Reducer option O:no exist liexist

Reducer of motor ex.:1/5 1/1 if ne

Reduction gear inertia kg-cnz Only inertia of the ge o

K1 | _>l_I
Servo motor HC—SF1 | Exit |

Eemark: The motor name iz input by normal-width.

(a) Open
Used to read input information from the saved file.
When “Open” of the sub menu is clicked, the File Open window opens and the file to be read can be
specified.

o servo

File Select: [T

Driwves:

= ~|

After entering (at this time, the default extension of the file should be “udt”) or specifying the file
name, click the “OK” button to read the specified file.
The drive and directory used for reading can be specified in the Drives and Directories boxes.
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(b) Save
Used to save the entered information into the file.
When “Save” of the sub menu is clicked, a window similar to the one opened in “Open” opens.
After entering (at this time, the default extension of the file should be “udt”) or specifying the file
name, click the “OK” button to save the input information by the specified file name.
(c) Exit
Used to close the Data input window.
Click the “Exit” button may also be used to close the window.

(2) Using the registered data for capacity calculation
1) Click “Servo Amp” of the menu bar, point to “File creation” and click the “Standard”.

2) Click “Motor” of the menu bar, point to “File creation” and click the “rpm”.

3) Enter the machine specifications data.
Since the response level is set according to the position loop gain registered, the setting of “High

Response”, “Medium Response” and “Low Response” cannot be made.

Only “Free Setting” is made valid and use the settling time set here to make capacity calculation.
4) Click the “Calculate” button.

The following Data table window appears:

= Data table

wplifier wodel Motor wodel name |[Reducer of motor |Brake option Built-

ME-JZ204 3 does not exist

114 l ‘ Cancel l ‘ Dir. change I

5) Choose the file and click the “OK” button to start calculation. Use the “Dir. change” button to change
the drive and directory of the file to be selected.
At this time, click the “Cancel” button to suspend capacity calculation and close this window.

6) When calculation ends, the calculation end message appears.
Click the “OK” button to show the calculation result in the calculation result display area.

If the capacity seems to be outside the setting range as a result of calculation, the result is shown red
in the calculation result display area. Reconsider the data set values and file selection.
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3.3.8 Help

When “Help” on the menu bar is clicked, the following menu appears:

egister | Help

Qluick Stark F L
Yerzion [nfarmatiar... T
shaft | | lE-— \J;
—CmE : :
—-ComZ
R Servo L= :

botor (Gearbox b

(1) Help
Used to display the error message.

1) Click “File” on the menu bar to open the menu.
2) Click “Exit".

(2) Quick Start
Used to display the operation method.

When “Quick Start” on the sub menu is clicked, the following window appears:

. Quick Start Guide IS[=] B3
[Guidance Mode Selection

ENormal Selection Mode

l_ Preselected Motor Size Mode

l_ The Fegister Data Use Mode

Hormal Selection Mode

Follow thiz step-by-step guide for servo sizing.
Stepl:Select 'New Project' or 'Open Project' from 'File' menu.
StepZ:Select type of application from 'Application' menu.
Step3:delect Anplifier series from 'Servo Amp' menu.
Stepd:Select Motor series (and EPM,if applicable) from 'Motor' menu.
Stepfb:felect engineering units (if regquired] from 'Thitcs' menu.
Stept:Enter your application data into the list.
Step7:Click 'Calculate' button. ind read popups.
Stepg:If OK you're done, ctherwise go to Stepd,enter new data.

Select Guidance Mode and &lick "Guidance Start? button.

Guidance Start Il
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When you choose the guidance mode to be used, the operation procedure corresponding to that mode
appears.

Click the “Close” button to end.

Click the “Guidance Start” button in any mode to return to the main screen and show the operation
guidance on the bottom right of the screen.

= Ball screw. Horiz. | Running | chservolinidtd_srv
File  Application  ServoAmp Motor Unikz Toole Fegister Help
Description Value
Masz of load WL 0,000 kg
Thrustload Fc 300,000 W
Guide tightening force F o.o00 W
Beduction gear ratio 1/n Z2/5
Beduction gear inertia IG 0.444 kg-cmZ
Coupling inertia Jc 0.000 kg-cmZ
Inertia of the others Jo 0.000 kg-cmZ
Lead of ball screw IE 10.000 mm
Diameter of ball screw DE Z0.000 mm
Length of ball screw LE E00_000 mm
Drive efficiency eta 0.300
Coefficient of frictiom mu 0.100
Maximum machine speed VO 1Z000.000 mm/min : .
Feed distance/operatiom L  200.000 mm gettling time, Ts: 0.043 sec
Positioning time 0 1.200 sec IMotor-
0. i 1 tf Zz.000
ne operation cycle sec ony -
Load Inertia:
Peak Torcue :
PMZ  Torcgue :
[Pegen. Power:
| Click for Ubilaty || Record Value |
Quick Start Guide Next Exit
Mazsz of table T
T 500,004 Stepl:Select 'New Project' or
ky —l |'Open Project' from 'File’
| Calculate | | meu .

Perform operation according to the operation guidance and click the “Next” button to proceed to the
next step.
Click the “Exit” button to quit the operation guidance.

(3) Version Information
Used to display the version of the capacity selection software.
Click the “OK” button to end.

¥erzion Information
)‘ MITSUBISHTI SEBYO SIZING SOFTWARE

for VAndows

Yersion BO

Copyright (C) 1997 Mitgubishi Electric Co. LTD

This product is licensed to:

This product is protected by a Japahese copyright
constitution and an international agreement.

Plezase note becomeing to the wviolation of the copyright
when an or part of this product all is reproduced without
permission and is distcributed without permission.
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3.4 Entry of machine specifications and execution of selection/calculation

In the machine specifications display area, each data on the selected machine component is displayed.
Enter data in all items and start selection/calculation.

(1) Entry of machine specifications data
(a) Selection of input item
Move the focus to the item in the machine specifications display area in which data will be entered.
(b) Display of input unit
By moving the focus to the unit area, the menu of the units that can be selected is displayed.
Choose the unit to be used.
(c) Data entry
Move the focus to the machine specifications entry area and enter data from the key board.

POINT |

* To change the unit of data to be entered, move the focus to the unit field,
open the combo box, and select the unit.

(d) Data setting
Click the “Record Value” button or press the “Enter” to set the data. Upon data setting, the

corresponding data in the machine specifications display area is updated.

POINT |

- Entering a space in “Reduction gear inertia”, “Coupling inertia” or “Inertia of
feed roll or tension” and clicking the “Record Value” button will automatically
display the Inertia Calculate window. For more information, refer to “Tools”.

(e) Setting of servo response level
POINT |

= Set the servo response level correctly. Otherwise, correct selection/
calculation results are not available.

High Response j

Low Response

Medium Eesponse
EHiI:‘[h FEezponse
Free Setting

Set the response level of the servo according to the tracking performance of the machine. Servo
response levels available are “Low, Medium and High Responses”. Select “Low Response” for low
tracking performance of the machine or “High Response” for high tracking performance. The
position loop gain (Kp) calculated will vary with the setting. Move the focus to the servo response
setting field, open the combo box, and set the servo response level.



3. OPERATION COMMANDS

Servo response list

Position Loop Gain Kp (Stop Setting Time ts [s])

Servo Amplifier Series - -
Low Response Medium Response High Response

MR-J-A
MR-J-A [100V]

25 (0.120) 75 (0.040) 150 (0.020)

MR-H-AN 70 (0.043) 150 (0.020) 250 (0.012)

MR-J-B 25 (0.120) 75 (0.040) 150 (0.020)

MR-H-BN
MR-H-ACN

70 (0.043) 150 (0.020) 250 (0.012)

FCUA-MP10 25 (0.120) 75 (0.040) 150 (0.020)

MR-C
MR-C [100V]
MR-J2-A
MR-J2-A [100V]
MR-J2-B
MR-J2-C
MR-J2-03A5
MR-J2-03C5
MR-H-TN
MR-HN [400V]
MR-J2S-A
MR-J2S-A [100V]
MR-J2S-B
MR-J2S-B [100V]
MR-J2-C-S100
MR-H-DN4

70 (0.043) 150 (0.020) 250 (0.012)

When the response level is set, the following window (example: for High Response) is displayed to
indicate the settling time (ts) of the servo motor.

W Confirm stop settling time

v Command Pattern
Motor speed
Vo VO :Max. wachine speed
L :Feed distance
t0 :Posioning time
J// L tf :One cyole time
Tza :hoccoeleration time
Tsa Tsd t T=d :Deceleration time

High response selection
tz :Z3ettling time

ts

tf

l Ganginl I

Click the “OK” button to end.
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By clicking “Free Setting”, the following window is displayed to allow the optional setting of the settling
time (ts).

v Command Pattern
Motor speed
Vo o :Max. machine speed
L :Feed distance
t0 :Posicning time
j/f L tf ione cycle time
T=a :hocoeleration time
Tsa Tsd t T=d :Deceleration time
Settling time default
ts :Settling time
t0 ts
tf

oK I Cancel I

After entering the settling time, click the “OK” button to set.

(2) Execution of capacity selection
1) Click the “Calculate” button to start calculation.
On completion of selection/calculation, the following window will appear:

Results of Caloulation

@ Caloulation completed correctly.

This /W calculates a theoretical walue. Check this against the actual application. Do a capacity
selection by considering factors which may increase load torque and/or load inertia,
Do a capacity selection by considering factors which may increase load torque andfor load inertia

2) Click the “OK” button to continue.
In the selection/calculation display area, the types of the servo motor, servo amplifier and
regenerative brake option are displayed as selection results, and the load inertia, peak torque,
effective torque and regenerative power are displayed as calculation results.

Motor:HA-SHIEZE [3. 5EW] —a)
lAimp  :MR-H3E0AN [MR-EE30] —b)
Load Inertia: 196 056 kEg-cwk 1. 5times C)
Feak Torgue - z1.0327 N-m 1Z26.0% —d)
OME Toroue - 1l2.122 H-m T3.0% —e)
Legen. Power: zZ1E5.908 W 7z2.0% —)

The above window represents the following contents:

a) The servo motor used is the HA-SH352B.

b) The servo amplifier used is the MR-H350AN and the regenerative option used is the MR-RB30.

¢) The load inertia at the servo motor shaft of the machine is 196.056 (kg - cm?) or 1.5 times greater
than the servo motor shaft inertia.

d) The peak torque is 21.037 [N - m] or 126.0% of the rated servo motor torque.

e) The required effective torque is 12.199 [N - m] or 73.0% of the rated servo motor torque.

f) The regenerative power generated is 215.908 [W] or 72.0% of the permissible regenerative power
of the MR-RB30 regenerative brake option.
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When the regenerative brake option is not required, the following window is displayed.
Click the “OK” button to continue selection.

@ R egeneration option not needed.

If selection cannot be made, the following error window appears. As its cause is displayed in the
message display area, reexamine the set values and selection of the data to eliminate the error.

Details of Calculation Error |

@ The acceleration and deceleration calculated walues are negative.

-Increase the pozitioning time [80].
-Increase the max. machinge zpeed or rotay speed [0).
-Reduce the feed diztance or ratary angle [L].

If the load inertia of the machine to the servo motor shaft has exceeded the recommended load
inertia ratio as a result of calculation, the following warning window appears. In this case, an error
will not occur but the load inertia ratio in the calculation/selection results is displayed in red
number. Follow the prompt in the window and reexamine the set values and selection of the data
to eliminate the warning.

Inertia ratio warming!

The calculated Load Inertia has exceeded the maximum inertia ratio of zelected servo motor seres. Suggested
solutions:
-Select & zervo motor series with greater motor moment of inertia.
-Increagze the reduction gear ratio [1/n).
-Reduce the load moment of inertia.
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(3) Starting calculation with servo motor capacity specified
Before starting selection/calculation, the servo motor capacity can be specified. When starting
calculation with the servo motor capacity specified, the servo motor series and servo amplifier series
must be reselected. Make selection according to the prompt in the message display area.

1) By clicking the “Set Motor Size” button, the following window is displayed:

i1y 30 W [ (B} 1.0 kW [/ (Ljl1il.0 kW
2y S50 W [ gy 1.2 kW [/ (M)15.0 kU
[Ci2) 100 @ [ (D) 1.5 kW [ ({Mj22.0 kU
[ (4) 200 W [ (E) 2.0 kW
[T i5) 300 W [ (E) 2.2 kI
[T (&) 400 W [ (G} 3.0 kW
[T 7)) 500 W [ (H) 3.5 kW
[Cig) 600 W [T (I} 4.5 kW
T2y 750 W [ (J) 5.0 kW
[T (&) 850 W [ (E] 7.0 kI
Exit I

2) Move the focus to the capacity to be specified.
3) By clicking the “OK” button to complete the designation of the servo motor capacity, the following
window appears:

Preselected Motor Size Mode

Selected Zize: 30 W

Laloniaie

Ztepl.3elect motor from 'Motor' menu.
Stepi.3elect Zervo Lmp from 'Servo Anmp'
e,

Stepd. Calculate the result.

NOTE:DO NOT re-select motor(Stepl) AFTER
selecting an Auplifier.

To select a different motor,close this
window and click 'Jet Motor 3ize' button.

4) Select the servo motor series and servo amplifier series according to the prompt in the message
display area. When selection is complete, the following window is displayed.

Preselected Motor 2ize Mode

Selected Size: 30 W

Laleculate

Cancel

Stepl. Select motor from 'Motor' mernu.
StepZ.Select Servo Amp from 'Serwo Amp!
e,

Step3.Calculate the result.

NOTE:D0O NOT re-select motor(3tepl) AFTER
selecting an Amplifier.

To select a different motor,close this
window and click 'Set Motor 3ize'! button.
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5) Click the “Calculate” button to start calculation. Results as shown in this Chapter (2) Execution of
capacity selection and the following window are displayed:

Preselected Motor Size Mode

Selected Zize: 30 W

Calculate

HMode Exit

Stepl.3elect motor from 'Motor' menu.
Stepi.ielect Zervo Lmp from 'Servo Anp'
e,

Stepi.Calculate the result.

NOTE:DO NOT re-select motor(Stepl) AFTER
selecting an Amplifier.

To select a different motor,close this
window and click 'Jet Motor 3ize' button.

6) Click the “Mode Exit” button to exit from the capacity designation mode.

POINT
= To suspend capacity designation, click the “Cancel” or “Close” button in the

corresponding window.

(4) Display of calculation process
Click the machine structure illustration area or click the “Show Calculations” button to display the

calculation process.
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3.5 Error messages

If wrong input data is set or capacity selection cannot be made, the corresponding error message is shown
in the message display area or window. Refer to the message definition and continue operation.

(1) Message display area

Error Message

The Set data is not selected!!
Only numerical values allowed!

Must be greater than zero.

The given data cannot be used by the calculator.

File error.

Motor speed error.

There is no Servo Motor in this series with the required output torque.

Acceleration and deceleration time value error.

Acceleration and deceleration time error.

There is no Servo Motor in this series with the required output torque rating.

There is no regeneration resistor of the required power rating.

Select a Servo Motor series.
Select a Servo Motor RPM.
Select a Servo amplifier.

Can't find substitution selection.

There is no substitution data.

Error of load torque when the motor stopped.

Error of positioning length underestimate.

(2) Error details explanation of calculation window

When capacity selection cannot be made, the following window will appear to display the error
message.

Details of Calculation Error |

The acceleration and deceleration calculated walues are negative.
-Increase the pozitioning time [80].
-Increase the max. machinge zpeed or rotay speed [0).
-Reduce the feed diztance or ratary angle [L].
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Error Message

Maximum machine speed or rotary speed (Vo) has exceeded the maximum speed of the motor selected.
* Reduce the max. machine speed or rotary speed (Vo).
* Reduce the reduction gear ratio setting (1/n).
* Increase feed distance per motor revolution.
Ex. Use a greater ball screw lead value.

The acceleration and deceleration calculated values are negative.
* Increase the positioning time (to).

* Increase the max. machine speed or rotary speed (Vo).

- Reduce the feed distance or rotary angle (L).

The time required for acceleration and deceleration is greater than the positioning time.
* Reduce the positioning time (to).
* Increase the feed distance or rotary angle (L).

The torque requirement has exceeded the maximum rating of the largest motor in this series.
- Select a servo motor series with a greater output torque capacity.

* Increase the reduction gear ratio (1/n).

- Reduce the mass of the load.

The moment of inertia ratio exceeds the allowable ratio of the selected motor series.
- Select a servo motor series with a greater motor moment of inertia.

* Increase the reduction gear ratio (1/n).

* Reduce the load moment of inertia.

Accel/Decel torque exceeds the maximum torque of the largest motor in this series.
- Select a servo motor series with a greater output capacity.

* Increase the positioning time (to).

* Reduce the load torque and inertia.

The RMS torque has exceeded the rated torque of the motor.
- Select a different Servo Motor series.
- Load torque and accel./decel. torque must be reduced

Imbalance torque exceeds the maximum torque of the largest motor in this series.
- Select a servo motor series with a greater output capacity.
* Increase counter weight value to reduce the imbalance torque.

Imbalance torque exceeds the rated torque of the largest motor in this series.
- Select a servo motor series with a greater output capacity.
* Reduce the imbalance to reduce the imbalance torque.

The feed distance or rotary angles (L) is too short.
* Increase the feed distance or rotary angles (L).
* Reduce the max machine speed or rotary speed (Vo).

* Reduce the positioning time (to).
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4. CALCULATION FORMULAS

4. CALCULATION FORMULAS

Calculation formulas in the absolute unit system (SI) used in each machine structure are listed in this
chapter for your reference. In any unit system, clicking the machine structure illustration area will
display the calculation process window, and starting details print will print the symbol list and
calculation process.

4.1 Ballscrew horizontal

Symbol list

Symbol Content Unit
W Mass of table kg
WL Mass of load kg
Fc Thrustload N
Fc Guide tightening force N
1/n Reduction gear ratio
JG Reduction gear inertia kg - cm?
Jc Coupling inertia kg - cm?
Jo Inertia of the others kg - cm?
PB Lead of ball screw mm
DB Diameter of ball screw mm
Ls Length of ball screw mm
eta Drive efficiency
mu Drive coefficient of friction
Vo Maximum machine speed mm/min
L Feed distance per operation mm
to Positioning time sec
tr One operation cycle sec
1/nm Reduction ratio of motor with reduction
Pt Encoder resolution pulse/rev
Kp Position loop gain 1/sec
JImG Inertia of reduction gear with motor kg - cm?
JmB Inertia of brake with motor kg - cm?
Jm Motor rotor inertia kg - cm?
g Gravitational acceleration m/sec?
Tmax Motor maximum torque N-=m
Ttyp Motor rated torque N-m
etam Reverse-efficiency of motor %
Wa Amplifier loss w
t Regenerative operation time sec
Ec Energy charged to the capacitors in amp. J
Ptyp Rated power of regeneration W
tmax Maximum regeneration time sec




4. CALCULATION FORMULAS

Calculation process

Item

Calculation formulas

Unit

Feed distance/Motor Rev.

dS=PB *1/n*1/nm

mm/rev

Electrical accuracy

dL=(dS/Pf)*1000

micron/pulse

Pmax={etam*Emax—(Wa*tmax) — Ec}/tmax

Motor rotational speed No=Vo/dS r/min
Stop settling time ts=3*1/Kp sec
Accele./Deceleration time Tsa=Tsd=to—(L/V0*60+ts) sec
Inertia of ball screw JB={(pi*0.0078*(Le/10))/32}*(DB/10)"4 kg - cm?
Inertia of Table & Load Jr=(WT+WL)*(dS/20pi)"2 kg - cm?
Total load inertia JL=Ime+IMB+IFHJIG+Ic+Jo+IB*(1/N)" 2} (1/nm)”2 kg - cm?
Load torque TL={(Fc+tmu*(WT+WL)*g+Fc)*dS}/(2000*pi*eta) N-*m
Moment of inertia ratio m=J1/Im times
Acceleration torque Tma={((JL+IM)*N0)/(9.55*10000* Tsa) H+TL N-m
Deceleration torque Tmd=—{((IL+IM)*N0)/(9.55*10000* Tsa)+TL N+ m
Peak load factor Rp={(maximum value of | Tmal, | Tmd|)/Ttyp}*100 %
Cont. effect load torque te=to— Tsa—Tsd s N+ m
Trms1=SQRT{(TMa2*Tsa+TL 2*tc+TMdN2* Tsd)/tr}

Effective load factor Rrms=(Trms1/Ttyp)*100 %
Acceleration energy Ea=(0.1047/2)*No*Tma*Tsa J
Deceleration energy Ed=(0.1047/2)*No*Tmd*Tsd J
Constant speed energy Ef=0.1047*No*TL*tc J
Absolute of —energy total Em=| (total of negative energy in Ea, Ed, Ef)] J
Regenerative power Pr={fetam*Em—(Wa*t) —Ec}/ts W
Regeneration load factor Ld=(Pr/Ptyp)*100 %

. Emax=section energy when maximum regenerating
Max. regenerative power w
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4.2 Ballscrew vertical

Symbol list

Symbol Content Unit
W Mass of table kg
WL Mass of load kg
Wc Mass of counterweight kg
Fc Thrustload N
Fc Guide tightening force N
1/n Reduction gear ratio
JG Reduction gear inertia kg - cm?
Jc Coupling inertia kg - cm?
Jo Inertia of the others kg - cm?
PB Lead of ball screw mm
Ds Diameter of ball screw mm
Ls Length of ball screw mm
eta Drive efficiency
mu Drive coefficient of friction
Vo Maximum machine speed mm/min
L Feed distance per operation mm
to Positioning time sec
tf One operation cycle sec
1/nm Reduction ratio of motor with reduction
i Encoder resolution pulse/rev
Kp Position loop gain 1/sec
JImG Inertia of reduction gear with motor kg - cm?
JmB Inertia of brake with motor kg - cm?
Jm Motor rotor inertia kg - cm?
g Gravitational acceleration m/sec?
Tmax Motor maximum torque N-=m
Ttyp Motor rated torque N-=m
etam Reverse-efficiency of motor %
Wa Amplifier loss W
t Regenerative operation time sec
Ec Energy charged to the capacitors in amp. J
Ptyp Rated power of regeneration W
tmax Maximum regeneration time sec
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Calculation process

Item

Calculation formulas

Unit

Feed distance/Motor Rev.

dS=PB *1/n*1/nm

mm/rev

Electrical accuracy

dL=(dS/Pf)*1000

micron/pulse

Pmax={etam*Emax—(Wa*tmax) — Ec}/tmax

Motor rotational speed No=Vo/dS r/min
Stop settling time ts=3*1/Kp sec
Accele./Deceleration time Tsa=Tsd=to—(L/V0*60+ts) sec
Inertia of ball screw JB={(pi*0.0078*(Le/10))/32}*(DB/10)"4 kg - cm?
Inertia of Table & Load Jr=(WT+WL+Wc)*(dS/20pi)™2 kg - cm?
Total load inertia JL=Ime+IMB+IFHJIG+Ic+Jo+IB*(1/N)" 2} (1/nm)”2 kg - cm?
Imbalance torque Tu={(Fc+(WT+WL—WCc)*g)*dS}/(2000*pi) N-*m
Friction torque Tr={mu*(WT+WL+Wc)*g+Fc)*ds}/(2000*pi) N-*m
Upward load torque TLu=(Tu+TF)/eta N+ m
In case (—Tu+TF) > 0: TLd=(—Tu+TF)/eta
Downward load torque N+ m
In case (—Tu+TF) < 0: TLd=(—Tu+TF)*eta
Moment of inertia ratio m=JL/Im times
Upward accele. torque Tmau={((IL+IM)*N0)/(9.55*10000*Tsa) HTLu N+ m
Upward decele. torque Tmdu=—{((IL+IM)*No)/(9.55*10000* Tsd)HTLu N+ m
Downward accele. torque TMad={((IL+IM)*N0)/(9.55*10000* Tsa)HTLd N-m
Downward decele. torque Tmdd=—{((IL+Im)*N0)/(9.55*10000* Tsd)HTLd N+ m
Peak load factor Rp={(maximum value of | TMxx data])/Ttyp}*100 %
te=to—Tsa—Tsd—ts
Cont. effect load torque Trms2=SQRT{{TMau*2+TMad2)* Tsa+(TMdu”2+TMdd"2)* Tsd+ N-m
(TLuM24TLd™2)* te+ TUN2* (tr— 2% to+2* ts) Mt}
Effective load factor Rrms=(Trms2/Ttyp)*100 %
Upward accele. energy Eau=(0.1047/2)*No*TMau*Tsa J
Upward decele. energy Edu=(0.1047/2)*No*TMdu*Tsd J
Upward const.speed energy Efu=0.1047*No*TLu*tc J
Downward accele. energy Ead=(0.1047/2)*No*TMad*Tsa J
Downward decele. energy Edd=(0.1047/2)*No*Tmdd* Tsd J
Downward con.speed energy Efd=0.1047*No*TLd*tc J
Absolute of —energy total Em=] (total of negative energy in Exx data)| J
Regenerative power Pr={fetam*Em—(Wa*t) —Ec}/ts W
Regeneration load factor Ld=(Pr/Ptyp)*100 %
. Emax=section energy when maximum regenerating
Max. regenerative power W




4. CALCULATION FORMULAS

4.3 Rack & pinion

Symbol list

Symbol Content Unit
W Mass of table kg
WL Mass of load kg
Fc Thrustload N
1/n Reduction gear ratio
JG Reduction gear inertia kg - cm?
Jc Coupling inertia kg - cm?
Jo Inertia of the others kg - cm?
Dp Diameter of pinion mm
Wp Width of pinion mm
eta Drive efficiency
mu Drive coefficient of friction
Vo Maximum machine speed mm/min
L Feed distance per operation mm
to Positioning time sec
tr One operation cycle sec
1/nm Reduction ratio of motor with reduction
Pt Encoder resolution pulse/rev
Kp Position loop gain 1/sec
JImG Inertia of reduction gear with motor kg - cm?
JmB Inertia of brake with motor kg - cm?
JIm Motor rotor inertia kg - cm?
g Gravitational acceleration m/sec?
Tmax Motor maximum torque N-m
Ttyp Motor rated torque N-m
etam Reverse-efficiency of motor %
Wa Amplifier loss w
t Regenerative operation time sec
Ec Energy charged to the capacitors in amp. J
Ptyp Rated power of regeneration W
tmax Maximum regeneration time sec




4. CALCULATION FORMULAS

Calculation process

Item

Calculation formulas

Unit

Feed distance/Motor Rev.

dS=pi*Dp*1/n*1/nm

mm/rev

Electrical accuracy

dL=(dS/Pf)*1000

micron/pulse

Pmax={etam*Emax—(Wa*tmax) — Ec}/tmax

Motor rotational speed No=Vo/dS r/min
Stop settling time ts=3*1/Kp sec
Accele./Deceleration time Tsa=Tsd=to—(L/V0*60+ts) sec
Inertia of pinion Jp={(pi*0.0078*(Wp/10))/32}*(Dp/10)"4 kg - cm?
Inertia of Table & Load Jr=(WT+WL)*(dS/20pi)"2 kg - cm?
Total load inertia JL=Ime+IMB+IFHJIG+Ic+Io+IP*(1/N)A" 21+ (1/nm)™2 kg - cm?
Load torque TL={(Fc+tmu*(WT+WL)*g)*dS}/(2000*pi*eta) N-*m
Moment of inertia ratio m=J1/Im times
Acceleration torque Tma={((JL+IM)*N0)/(9.55*10000* Tsa) H+TL N-m
Deceleration torque Tmd=—{((IL+IM)*No0)/(9.55*10000* Tsd)H+TL N-m
Peak load factor Rp={(maximum value of | Tmal, | Tmd|)/Ttyp}*100 %
Cont. effect load torque te=to— Tsa—Tsd—ts N+ m
Trms1=SQRT{(TMa2*Tsa+TL 2*tc+TMd N 2* Tsd)/tr}

Effective load factor Rrms=(Trms1/Ttyp)*100 %
Acceleration energy Ea=(0.1047/2)*No*Tma*Tsa J
Deceleration energy Ed=(0.1047/2)*No*Tmd*Tsd J
Constant speed energy Ef=0.1047*No*TL*tc J
Absolute of —energy total Em=| (total of negative energy in Ea, Ed, Ef)] J
Regenerative power Pr={fetam*Em—(Wa*t) —Ec}/ts W
Regeneration load factor Ld=(Pr/Ptyp)*100 %

. Emax=section energy when maximum regenerating
Max. regenerative power W




4. CALCULATION FORMULAS

4.4 Roll feed
Symbol list

Symbol Content Unit
F Tension N
1/n Reduction gear ratio
JG Reduction gear inertia kg - cm?
Jc Coupling inertia kg - cm?
Jo Inertia of the others kg - cm?
Dr Outside diameter of feed roll mm
JR Inertia of feed roll kg - cm?
eta Drive efficiency
Vo Maximum machine speed mm/min
L Feed distance per operation mm
to Feed time per operation sec
tf One operation cycle sec
1/nm Reduction ratio of motor with reduction
i Encoder resolution pulse/rev
Kp Position loop gain 1/sec
IMG Inertia of reduction gear with motor kg - cm?
JvB Inertia of brake with motor kg - cm?
Jm Motor rotor inertia kg - cm?
g Gravitational acceleration m/sec?
Tmax Motor maximum torque N-m
Ttyp Motor rated torque N-=m
etam Reverse-efficiency of motor %
Wa Amplifier loss W
t Regenerative operation time sec
Ec Energy charged to the capacitors in amp. J
Ptyp Rated power of regeneration W
tmax Maximum regeneration time sec




4. CALCULATION FORMULAS

Calculation process

Item

Calculation formulas

Unit

Feed distance/Motor Rev.

dS=pi*Dr*1/n*1/nm

mm/rev

Electrical accuracy

dL=(dS/Pf)*1000

micron/pulse

Pmax={etam*Emax—(Wa*tmax) — Ec}/tmax

Motor rotational speed No=Vo/dS r/min
Stop settling time ts=3*1/Kp sec
Accele./Deceleration time Tsa=Tsd=to—(L/V0*60+ts) sec
Total load inertia JL=IMmc+ImBHIG+HIc+Jo+2* IR*(1/N) 21+ (1/Nnm)"™2 kg - cm?
Load torque TL=F*(Dr/2000)*1/n*1/nm*(1/eta) N-m
Moment of inertia ratio m=JL/Im times
Acceleration torque Tma={((JL+IM)*No0)/(9.55*10000* Tsa) H+TL N-m
Deceleration torque Tmd=—{((IL+IM)*No0)/(9.55*10000* Tsa)+TL N+ m
Peak load factor Rp={(maximum value of | Tmal, | Tmd|])/Ttyp}*100 %
Cont. effect load torque te=to— Tsa—Tsd—ts N+ m
Trms1=SQRT{(TMa2*Tsa+TL 2*tc+TMd2* Tsd)/tr}

Effective load factor Rrms=(Trms1/Ttyp)*100 %
Acceleration energy Ea=(0.1047/2)*No*Tma*Tsa J
Deceleration energy Ed=(0.1047/2)*No*Tmd*Tsd J
Constant speed energy Ef=0.1047*No*TL*tc J
Absolute of —energy total Em=| (total of negative energy in Ea, Ed, Ef)] J
Regenerative power Pr={etam*Em—(Wa*t) —Ec}/ts W
Regeneration load factor Ld=(Pr/Ptyp)*100 %

. Emax=section energy when maximum regenerating
Max. regenerative power W




4. CALCULATION FORMULAS

4.5 Rotary table

Symbol list

Symbol Content Unit
W Mass of table kg
WL Mass of load kg
Lw Position of load center mm
Ju Inertia of load on table kg - cm?
DH Diameter of support part mm
Dt Diameter of rotary table mm
Ds Diameter of main shaft mm
Ls Length of main shaft mm
1/n Reduction gear ratio
Je Reduction gear inertia kg - cm?
Jc Coupling inertia kg - cm?
Jo Inertia of the others kg - cm?
mu Drive coefficient of friction
eta Drive efficiency
Vo Maximum rotary speed deg/min
L Rotary angles per operation deg
to Positioning time sec
tf One operation cycle sec
1/nm Reduction ratio of motor with reduction
i Encoder resolution pulse/rev
Kp Position loop gain 1/sec
JImG Inertia of reduction gear with motor kg - cm?
JmB Inertia of brake with motor kg - cm?
Jm Motor rotor inertia kg - cm?
g Gravitational acceleration m/sec?
Tmax Motor maximum torque N-=m
Ttyp Motor rated torque N-=m
etam Reverse-efficiency of motor %
Wa Amplifier loss W
t Regenerative operation time sec
Ec Energy charged to the capacitors in amp. J
Ptyp Rated power of regeneration W
tmax Maximum regeneration time sec




4. CALCULATION FORMULAS

Calculation process

Pmax={etam*Emax—(Wa*tmax) — Ec}/tmax

Item Calculation formulas Unit
Feed distance/Motor Rev. dS=360*1/n*1/nm deg/rev
Electrical accuracy dL=dS/Ps deg/pulse
Motor rotational speed No=Vo/dS r/min
Stop settling time ts=3*1/Kp sec
Accele./Deceleration time Tsa=Tsd=to—(L/V0*60+ts) sec
Inertia of rotary table Jk=(WT*(D71/10)"2)/8 kg - cm?
Inertia of load on table Jw=Ju+WL*(Lw/10)"2 kg - cm?
Inertia of main shaft Js={(pi*0.0078*(Ls/10))/32}*(Ds/10)"4 kg - cm?
Total load inertia JL=IMmc+IMBHIc+IcHIoH(Ik+Iw+IS)* (L) 2}*(1/nm)™2 kg - cm?
Load torque TL=mu*(WT+WL)*g*(DH/2000)*(1/n)*(1/nm)*(1/eta) N-*m
Moment of inertia ratio m=J1/Im times
Acceleration torque Tma={((IL+IM)*N0)/(9.55*10000*Tsa) I+ TL N+ m
Deceleration torque Tmd=—{((IL+IM)*No)/(9.55*10000* Tsa)HTL N-m
Peak load factor Rp={(maximum value of | Tma|, | Tmd])/Ttyp}*100 %
Cont. effect load torque te=to Tsa—Tsd s N+ m

Trms1=SQRT{(TMa2*Tsa+TL 2*tc+TMdN2* Tsd)/tr}
Effective load factor Rrms=(Trms1/Ttyp)*100 %
Acceleration energy Ea=(0.1047/2)*No*Tma*Tsa J
Deceleration energy Ed=(0.1047/2)*No*Tmd*Tsd J
Constant speed energy Ef=0.1047*No*TL*tc J
Absolute of —energy total Em=] (total of negative energy in Ea, Ed, Ef)] J
Regenerative power Pr={fetam*Em—(Wa*t) —Ec}/tf W
Regeneration load factor Ld=(Pr/Ptyp)*100 %
. Emax=section energy when maximum regenerating

Max. regenerative power W




4. CALCULATION FORMULAS

4.6 Cart
Symbol list

Symbol Content Unit
Wv Mass of cart kg
WL Mass of load kg
Ds Diameter of wheel mm
Ws Mass of wheel kg
p Number of drive wheels
1/n Reduction gear ratio
JG Reduction gear inertia kg - cm?
Jc Coupling inertia kg - cm?
Jo Inertia of the others kg - cm?
mu Drive coefficient of friction
eta Drive efficiency
Vo Maximum machine speed mm/min
L Feed distance per operation mm
to Positioning time sec
tr One operation cycle sec
1/nm Reduction ratio of motor with reduction
Pt Encoder resolution pulse/rev
Kp Position loop gain 1/sec
JImG Inertia of reduction gear with motor kg - cm?
JmB Inertia of brake with motor kg - cm?
JIm Motor rotor inertia kg - cm?
g Gravitational acceleration m/sec?
Tmax Motor maximum torque N-m
Ttyp Motor rated torque N-m
etam Reverse-efficiency of motor %
Wa Amplifier loss w
t Regenerative operation time sec
Ec Energy charged to the capacitors in amp. J
Ptyp Rated power of regeneration W
tmax Maximum regeneration time sec




4. CALCULATION FORMULAS

Calculation process

Item

Calculation formulas

Unit

Feed distance/Motor Rev.

dS=pi*Ds*1/n*1/nm

mm/rev

Electrical accuracy

dL=(dS/Pf)*1000

micron/pulse

Pmax={etam*Emax—(Wa*tmax) — Ec}/tmax

Motor rotational speed No=Vo/dS r/min
Stop settling time ts=3*1/Kp sec
Accele./Deceleration time Tsa=Tsd=to—(L/V0*60+ts) sec
Inertia of cart Jp=(WL+Wv)*(dS/20*pi)"2 kg - cm?
Inertia of wheels JT={(Ws*(Ds/10)"2)/8}*p kg - cm?
Total load inertia JL=Imc+IMB+IDHIG+HIC+Io+IT*(1/N)"2}*(1/nm) 2 kg - cm?
Load torque TL=(mu*(WL+Wv)*g*dS)/(2000*pi*eta) N-*m
Moment of inertia ratio m=J1/Im times
Acceleration torque Tma={((JL+IM)*N0)/(9.55*10000* Tsa) H+TL N-m
Deceleration torque Tmd=—{((IL+IM)*N0)/(9.55*10000* Tsa)+TL N+ m
Peak load factor Rp={(maximum value of | Tmal, | Tmd|)/Ttyp}*100 %
Cont. effect load torque te=to— Tsa—Tsd s N+ m
Trms1=SQRT{(TMa2*Tsa+TL 2*tc+TMdN2* Tsd)/tr}

Effective load factor Rrms=(Trms1/Ttyp)*100 %
Acceleration energy Ea=(0.1047/2)*No*Tma*Tsa J
Deceleration energy Ed=(0.1047/2)*No*Tmd*Tsd J
Constant speed energy Ef=0.1047*No*TL*tc J
Absolute of —energy total Em=| (total of negative energy in Ea, Ed, Ef)] J
Regenerative power Pr={fetam*Em—(Wa*t) —Ec}/ts W
Regeneration load factor Ld=(Pr/Ptyp)*100 %

. Emax=section energy when maximum regenerating
Max. regenerative power w




4. CALCULATION FORMULAS

4.7 Elevator
Symbol list

Symbol Content Unit
WH Mass of lift head kg
WL Mass of load kg
Wc Mass of counterweight kg
Wh Mass of chain kg
1/n Reduction gear ratio
JG Reduction gear inertia kg - cm?
Jc Coupling inertia kg - cm?
Jo Inertia of the others kg - cm?
Ds Diameter of sprocket mm
Ws Width of sprocket mm
z Number of sprockets
eta Drive efficiency
mu Drive coefficient of friction
Vo Maximum machine speed mm/min
L Feed distance per operation mm
to Positioning time sec
tr One operation cycle sec
1/nm Reduction ratio of motor with reduction
Pt Encoder resolution pulse/rev
Kp Position loop gain 1/sec
IMG Inertia of reduction gear with motor kg - cm?
JvB Inertia of brake with motor kg - cm?
Jm Motor rotor inertia kg - cm?
g Gravitational acceleration m/sec?
Tmax Motor maximum torque N-m
Ttyp Motor rated torque N-m
etam Reverse-efficiency of motor %
Wa Amplifier loss w
t Regenerative operation time sec
Ec Energy charged to the capacitors in amp. J
Ptyp Rated power of regeneration \W
tmax Maximum regeneration time sec




4. CALCULATION FORMULAS

Calculation process

Item

Calculation formulas

Unit

Feed distance/Motor Rev.

dS=pi*Ds*1/n*1/nm

mm/rev

Electrical accuracy

dL=(dS/Pf)*1000

micron/pulse

Pmax={etam*Emax—(Wa*tmax) — Ec}/tmax

Motor rotational speed No=Vo/dS r/min
Stop settling time ts=3*1/Kp sec
Accele./Deceleration time Tsa=Tsd=to—(L/V0*60+ts) sec
Inertia of sprockets Jz={(pi*0.0078*(Ws/10))/32}*(Ds/10)"N4*z kg - cm?
Inertia of Table & Load Jr=(WH+WL+Wc+Wh)*(dS/20*pi)™2 kg - cm?
Total load inertia JL=Ime+IMB+IFHJIG+Ic+Io+IZz*(1/n) 21 (1Inm)™2 kg - cm?
Imbalance torque Tu={(WH+WL—Wc)*g)*dS}/(2000*pi) N-*m
Friction torque Tr={mu*(WH+WL+Wc+Wh)*g)*dS}/(2000*pi) N-*m
Upward load torque TLu=(Tu+TF)/eta N+ m
In case (—Tu+TF) > 0: TLd=(—Tu+TF)/eta
Downward load torque N+ m
In case (—Tu+TF) < 0: TLd=(—Tu+TF)*eta
Moment of inertia ratio m=JL/Im times
Upward accele. torque Tmau={((IL+IM)*N0)/(9.55*10000*Tsa)HTLu N+ m
Upward decele. torque Tmdu=—{((IL+IM)*No)/(9.55*10000* Tsd)HTLu N+ m
Downward accele. torque TMad={((IL+IM)*N0)/(9.55*10000* Tsa)HTLd N-m
Downward decele. torque Tmdd=—{((IL+Im)*N0)/(9.55*10000* Tsd)HTLd N+ m
Peak load factor Rp={(maximum value of | TMxx data])/Ttyp}*100 %
te=to—Tsa—Tsd—ts
Cont. effect load torque Trms2=SQRT{{TMau*2+TMad2)* Tsa+(TMdu”2+TMdd"2)* Tsd+ N-m
(TLuM24TLd™2)* te+ TUN2* (tr— 2% to+2* ts) Mt}
Effective load factor Rrms=(Trms2/Ttyp)*100 %
Upward accele. energy Eau=(0.1047/2)*No*TMau*Tsa J
Upward decele. energy Edu=(0.1047/2)*No*TMdu*Tsd J
Upward const.speed energy Efu=0.1047*No*TLu*tc J
Downward accele. energy Ead=(0.1047/2)*No*TMad*Tsa J
Downward decele. energy Edd=(0.1047/2)*No*Tmdd* Tsd J
Downward con.speed energy Efd=0.1047*No*TLd*tc J
Absolute of —energy total Em=] (total of negative energy in Exx data)| J
Regenerative power Pr={fetam*Em—(Wa*t) —Ec}/ts W
Regeneration load factor Ld=(Pr/Ptyp)*100 %
. Emax=section energy when maximum regenerating
Max. regenerative power W




4. CALCULATION FORMULAS

4.8 Conveyor

Symbol list

Symbol Content Unit
W Mass of conveyor moving part kg
WL Mass of load kg
1/n Reduction gear ratio
JG Reduction gear inertia kg - cm?
Jc Coupling inertia kg - cm?
Jo Inertia of the others kg - cm?
Dr Diameter of roll mm
JrR Inertia of roll kg - cm?
z Number of rolls
eta Drive efficiency
mu Drive coefficient of friction
Vo Maximum machine speed mm/min
L Feed distance per operation mm
to Positioning time sec
tr One operation cycle sec
1/nm Reduction ratio of motor with reduction
Pt Encoder resolution pulse/rev
Kp Position loop gain 1/sec
JImG Inertia of reduction gear with motor kg - cm?
JmB Inertia of brake with motor kg - cm?
JIm Motor rotor inertia kg - cm?
g Gravitational acceleration m/sec?
Tmax Motor maximum torque N-m
Ttyp Motor rated torque N-m
etam Reverse-efficiency of motor %
Wa Amplifier loss w
t Regenerative operation time sec
Ec Energy charged to the capacitors in amp. J
Ptyp Rated power of regeneration W
tmax Maximum regeneration time sec




4. CALCULATION FORMULAS

Calculation process

Item

Calculation formulas

Unit

Feed distance/Motor Rev.

dS=pi*Dr*1/n*1/nm

mm/rev

Electrical accuracy

dL=(dS/Pf)*1000

micron/pulse

Pmax={etam*Emax—(Wa*tmax) — Ec}/tmax

Motor rotational speed No=Vo/dS r/min
Stop settling time ts=3*1/Kp sec
Accele./Deceleration time Tsa=Tsd=to—(L/V0*60+ts) sec
Inertia of Table & Load JF=(WL+WL)*(dS/20*pi)"2 kg - cm?
Total load inertia JL=IMmGc+IMB+IFH{JIG+Ic+Jo+z* IR* (L/n) 21+ (L/Inm)"2 kg - cm?
Load torque TL=(mu*(WT+WL)*g*dS)/(2000*pi*eta) N-*m
Moment of inertia ratio m=JL/Im times
Acceleration torque Tma={((JL+IM)*N0)/(9.55*10000*Tsa) I+ TL N+ m
Deceleration torque Tmd=—{((IL+IM)*No0)/(9.55*10000* Tsa)HTL N-m
Peak load factor Rp={(maximum value of | Tma|, | Tmd])/Ttyp}*100 %
te=t0—Tsa—Tsd—ts
Cont. effect load torque N+ m
Trms1=SQRT{(TMa2*Tsa+TL 2*tc+TMdN2* Tsd)/tr}
Effective load factor Rrms=(Trms1/Ttyp)*100 %
Acceleration energy Ea=(0.1047/2)*No*Tma*Tsa J
Deceleration energy Ed=(0.1047/2)*No*Tmd*Tsd J
Constant speed energy Ef=0.1047*No*TL*tc J
Absolute of —energy total Em=] (total of negative energy in Ea, Ed, Ef)] J
Regenerative power Pr={fetam*Em—(Wa*t) —Ec}/tf W
Regeneration load factor Ld=(Pr/Ptyp)*100 %
. Emax=section energy when maximum regenerating
Max. regenerative power W




4. CALCULATION FORMULAS

4.9 Generic
Symbol list

Symbol Content Unit
TL1 Converted load torque to the motor shaft N-=m
JL1 Moment of load inertia kg - cm?
Jc Coupling inertia kg - cm?
1/n Reduction gear ratio
JG Reduction gear inertia kg - cm?
Jo Inertia of the others kg - cm?
No Motor rotational speed r/min
dsL Feed distance per motor revolution mm
L Feed distance per operation mm
Tsa Acceleration time sec
Tsd Deceleration time sec
tf One operation cycle sec
1/nm Reduction ratio of motor with reduction
i Encoder resolution pulse/rev
Kp Position loop gain 1/sec
IMG Inertia of reduction gear with motor kg - cm?
JvB Inertia of brake with motor kg - cm?
Jm Motor rotor inertia kg - cm?
g Gravitational acceleration m/sec?
Tmax Motor maximum torque N-m
Ttyp Motor rated torque N-=m
etam Reverse-efficiency of motor %
Wa Amplifier loss W
t Regenerative operation time sec
Ec Energy charged to the capacitors in amp. J
Ptyp Rated power of regeneration W
tmax Maximum regeneration time sec




4. CALCULATION FORMULAS

Calculation process

Item

Calculation formulas

Unit

Feed distance/Motor Rev.

dS=dSL*1/n*1/nm

mm/rev

Electrical accuracy

dL=(dS/Pf)*1000

micron/pulse

Pmax={etam*Emax—(Wa*tmax) — Ec}/tmax

Feed speed Vo=No*dS mm/min
Stop settling time ts=3*1/Kp sec
Positioning time t0=1/2*(Tsa+Tsd)+ts+(60*L)/Vo sec
Total load inertia JL=Imc+ImBHIc+Ic+Io+IL1*(1/N) 2 (L/Inm)"™2 kg - cm?
Load torque TL=TL1*1/nm N-m
Moment of inertia ratio m=J1/Im times
Acceleration torque Tma={((JL+IM)*No0)/(9.55*10000* Tsa) H+TL N-m
Deceleration torque Tmd=—{((IL+IM)*No0)/(9.55*10000* Tsa)+TL N+ m
Peak load factor Rp={(maximum value of | Tmal, | Tmd|])/Ttyp}*100 %
Cont. effect load torque te=to— Tsa—Tsd—ts N+ m
Trms1=SQRT{(TMa2*Tsa+TL 2*tc+TMd2* Tsd)/tr}

Effective load factor Rrms=(Trms1/Ttyp)*100 %
Acceleration energy Ea=(0.1047/2)*No*Tma*Tsa J
Deceleration energy Ed=(0.1047/2)*No*Tmd*Tsd J
Constant speed energy Ef=0.1047*No*TL*tc J
Absolute of —energy total Em=| (total of negative energy in Ea, Ed, Ef)] J
Regenerative power Pr={etam*Em—(Wa*t) —Ec}/ts W
Regeneration load factor Ld=(Pr/Ptyp)*100 %

. Emax=section energy when maximum regenerating
Max. regenerative power W




5. TROUBLESHOOTING

5. TROUBLESHOOTING

5.1 Software uninstallable

Action to be taken when the software cannot be installed

Take the following steps if installation is suspended and an error is indicated by the following window:

1) Open the “Exploring” window and select the file “SETUP1.EX_" a) displayed in the Error window.
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5. TROUBLESHOOTING

2) Open the file menu b), choose the “Rename” command c), and change the selected file name. Enter
“SETUP1.0LD", where the extension of the file name has been changed from “EX_" to “OLD”, as shown
in d). Press the “Enter” to complete the changing of the file name and display the window e).
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0 Ferts {11 APPLOG TISCRIPT.DOC 38KB  MiciosoftWord Doc.. 4/23/33 10:22 PM
E_] g f:;"‘: {1 cATROOT SERVICES BKE File 4/23/9310:22 PM
@) Histoy - COMMAND @‘SEHV\EES =T BKE testfile 4423133 10:22 PM
500 nf @ EUN:'G i SETDEBUG EXE SEKE  Application 472399 10:22 PM
al| - g cElDH EIEEEISF\S 5] Setup.bmp 30KE  Bitmap Image 4/23/9510:22 M
d)—ri[sEToPTom | 3KE Applcatian 10/3/00 731 PM
Reniames the selectad item -1 Deskiop setupl Z1E ini KB Configuration Setings  8/28/00 5:32 P
- % g;m:?:;‘:lp'”- = SETVER.EXE 13KB  Application 2/3/00 840 £M
43 Favortes @ SFCSYNC THT KE testfle 4/23/9510:22 M
£ FONTS #; ShellconCache ZISKE File 10/5/00 11:42 &M
23 forms [T SIGVERIF EXE 128KE  Application 4/23/9510:22 M
{7 HELP T SMARTORY EXE 45KE  Application 4/23/9510:22 M
5 @ History J- SNDREC3ZEXE 108KE  Application 4/23/9510:22 M J
=20 INF SNDVOL3Z EXE E3KE  Application 4/23/9510:22 M
(0 Jave SNMPAPIDLL KB Applcation Extension  4/23/93 10:22 PM
-] MEDIA sv.ini KB Configuration Settings  10/5/00 .31 AM
- msapps srveom ini KB Configuration Settings ~ 8/30/00 215 PM
{3 MetHood = | |87 5traw Mat bmp 1KE  Bitmap Image 472399 10:22 PM
4 | 3 ] SUBACK.BIN 225K BIN File 4/23/3310:22 M =l
h object(s] selected ‘SS.SKB @ My Camputer 4
WINDOWS [ (O]
File  Edit  View Go Faworites  Tools  Help
< N ‘ = _ .
Back Farward: Up Cut Copy Paste Undo Delete  Properties Wiews
| Address [ 3 cammpows |
Folders x| | Mame | Sizel Type | Modified | ;l
5 23 WINDOWS 2] |E) scamreg NI KB Configuration Settings  4/23/39 10:22 PM
(0 Al Users 2 SCANREGW EXE B4KE  Application 4/23/3910:22 PM
-0 Application Data ®5chedLug Tk KB textfie 10/6/00 11:49 AM
{1 4PPLOG ] SCRIPT.DOC KB Miciosoft Word Doc... 4/23/39 10:22 PM
-0 CATRAOT SERVICES BKE Fle 4/23/3910:22 PM
B COMMAND i8] SERYICES. TXT BKE  testfie 4/23/3910:22 PM
~{ CONFIG % SETDEBUG.EXE SEKE Application 4/23/3310:22 PM
e) ] {1 Cookies 9 Setup brnp 302KE  Bitmap Image 4/23/9910:22 PM
0 CURSORS fPReETOP1 01D § 3KE 0L File 10/2/00 731 PH
e % Deskiop setup 21E. ini KB Configuiation Setings  8/28/00 5:32 PM
e IR e 19KB Applcation £/3/00 840 AM
03] Favortes @ SFCSTN. THT KB testfle 4/23/3910:22 PM
£ FONTS #iShellconCache 219KE  File 10/65/00 11:42 AM
0 foms [SIGYERIFEXE 128KB  Application 4/23/3910:22 PM
1 HELP [1SMARTDRY EXE 45KB  Application 4/23/3910:22 PM
1-58) History % SNDREC32EXE 108K Application 4/23/3910:22 PM J
=2 INF SNOVOL32 EXE BSKB  Application 4/23/3910:22 PM
0 Java SNMPAPIDLL KB Application Estersion  4/23/39 10:22 PM
-0 MEDIA 3rv.ini KB Configuration Settings  10/6/00 331 AM
[ msapps srvcom. ini KB Configuration Settings 8430700 215 PM
{0 MetHnod _I_I ] St Mat brop KB Bitrap Image 4723499 10:22 PM
4 | 3 4] SUBACK.BIN 225KB  BIN File 4/23/3910:22 P =l
h object(s] selected ‘SS.SKB @ My Camputer 4

3) Start installation from the beginning according to Section 1.7.
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5.2 Changing the print paper

To change the paper used to print results, open Printer in the control panel and set the printer. For use,
refer to the Windows user's guide.

5.3 Screen unprintable

If calculation results are not printed after printing is started, open the Windows Setup window and
change the display setting to 256 colors or less.

5.4 Installation does not end

After installation is finished, the next screen may remain displayed depending on the personal computer
you are using. In this case, since installation has ended normally, open the forced ending of the program
(press the “Ctrl” + “Alt” + “Del”) and exit from the capacity selection software.

SETUP

Initializing Setup...
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Data Manual Number Revision
Nov., 1996 | IB (NA) 67252-A | First edition

Jan., 1998 | IB (NA) 67252-B |Reconsideration of command names, etc.
Description changed for compatibility with Windows 95
Addition of MR-J2-A (100V), MR-J2-B servo amplifiers
Addition of HC-SF, HC-RF servo motors
Section 1-1: Addition of HC-SF, HC-RF
Section 3-3: Addition of amplifier menu
Addition of motor menu
Addition of data registration
Addition of Help and Quick Start commands
Section 3-4: Addition of MR-J2-B
Oct., 2000 | IB (NA) 67252-C [Addition of MR-H-AN/BN/ACN/HN/DNA4,
MR-J2-C/C-S100 and MR-J2-03A5/03C5 servo amplifiers
Addition of HC-UF, HC-KF, HC-AQ, HC-LF, HC-MFS, HC-KFS, HC-SFS, HC-
RFS, HC-UFS, HR-115 and HR-142 servo motors
Section 1-1: Overall changing of servo amplifier-servo motor combination table

Section 3-5 (2): Reexamination of table
Section 5-4: Addition
Apr., 2001 | IB (NA) 67252-D |Overall changes to the form
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