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Notes for Proper Use of Megatorque Motor System

|Notes for Proper Use of Megatorgue Motor System|

1. Spemal purpose Applications

This product is intended for general industrial applications and is not designed manufactured for use under
dangerous conditions.

» Contact NSK before using this product for any special-purpose applications , including nuclear power equipment
and systems or aerospace , medical , and safety devices.

» While this product is manufactured under strict quality controls, NSK recommends that an appropriate safety
device be installed when used with equipment that could cause serious accidents or damage in the event of
product failure.

2. Precautionary statement for the prolonged use of the Driver Unit
(1)Temperature
+ Keep the ambient temperature of the Driver Unit within 0 to 50[°C]. You cannot use the Driver Unit in a high
temperature atmosphere over 50[°C]. Keep a clearance of 100 [mm] in the upper and the lower side of the Driver
Unit when it is installed in an enclosure. If heat is built up on the upper side of the Driver Unit, provide
ventilation openings on the top surface or equip a forced air cool unit to take the heat out of the Driver Unit.
(Measures against contamination are required for the ventilation openings.)
(2)Dustproof and Waterproof
» Put the Driver Unit in an enclosure with the protection code of IP54 or better. Protect the Driver Unit from
oil-mist, cutting oil, metal chips and paint fume, etc. Otherwise it may result in failure of electric circuits of the
Driver Unit. (The IP code is to specify the protection level of enclosures from solid contamination and water. It is
specified in the IEC standard and other safety regulations.)
(3)Wiring/Ground
+ Refer to the User's Manual for proper wiring.
« When wiring and installing the Driver Unit, take appropriate measures not to contaminate it.
- Please observe the specification of power supply voltage.
(4)Storing
+ Store the Driver Unit in a place at where it is not exposed to rain, water, and harmful gas or liquid.
= Store the Driver Unit in the place at where it is not exposed to direct sunlight. Keep the ambient temperature
and the humidity as specified.
(5) The limited number of times for overwriting data to EEPROM.
- The EEPROM is used to backup all data and programs. However, the number of times for overwriting is limited
to approximately 100 000 times.

3. Precautionary statement for the prolonged use of the Motor
(1)Temperature

+ Keep the ambient temperature of the Driver Unit within 0 to 40[°C]. You cannot use the Driver Unit in a high

temperature atmosphere over 40[°C].
(2) Dust-proof and Waterproof of the Motor

- The PS series, the PN series the PN series with Brake and The PX series are not made for dust-proof or
waterproof (IP30 equivalent). You cannot use the Motor in humid or oily atmosphere.

+ The Z series with High Environmental Resistance complies with IP66M under IEC standards certified by TUV
Rheinland Japan Ltd. But it does not guarantee full protection for all kinds of environment.

(3) Use conditions

» The allowable moment load and axial load depend on the Motor size. Double check the specified limits of the
Motor meet the actual use conditions.

» An excessive load or excessive offset load will cause permanent deflection of the rotor and the bearing
abnormality. Be sure not to drop the Motor or not to give an excessive impact to it while transporting it or
installing it.

+ The flatness of the Motor mounting surface shall be 0.02[mm] or less.

(4) Periodic check
Puncture of the Motor and shorting or breakage of cable may occur depending on using and environmental
conditions. If the Motor is left in such conditions, it cannot exhibit its capability 100[%] and will lead to a
problem of the Driver Unit. We recommend conducting the periodic preventive measures such as an insulation
resistance check of the Motor, to see its current condition.
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Notes of Users|
1.Notes of Safety

The following notices are added to give particular emphasis on the safety precautions in this manual.
Danger|: A matter that might cause serious injuries.
arning|: A matter that might result in injuries.
Caution|: A matter that might result in the breakdown of equipment into which the Motor is installed or the break down of the
mechanism surrounding the Motor.

2.Precautions for Use

2.1.Precautions for Megatorque Motor System
Pay special attention to the following when installing, checking and troubleshooting the Megatorque Motor System.

When making a combination of a Motor and a Driver Unit, confirm that their specifications for Motor size and

maximum Motor torque match each other.

This is because the Driver Unit holds the unique parameter settings for a matching Motor.

Refer to "User's Manual" for the combination.

Make sure that the reference numbers on each identification plate of a Motor and a Driver Unit indicate the

same coding for Motor size, Motor maximum torque and position sensor.

If the reference numbers are not matched, the Motor may lose its accuracy and emit noise, and furthermore, it

may not move or lose its control.

Do not cut the Cable Set, or do not hook it up to other cable.

The modification of the Cable Set may worsen the Motor and Driver Unit performances, typically positioning

accuracy and repeatability of the resolver.

Caution| Never di nble the Motor because it has been precisely assembled and tuned.

» If disassembled, it may cause abnormalities such as deterioration in rigidity and positioning accuracy, and
generation of noise.

Be sure to connect the Emergency Stop signal circuit to the EMST port of the CN2 control I/O connector

- Please set the System so that you can immediately stop the Motor in case of an emergency.

Do not remove the panel of the Driver Unit so as not to cause an electric shock. It is extremely dangerous due to
high voltage present.

» Driver Units have high capacity electrolytic capacitors in its internal circuits, and thus resulting in high
residual voltage of the capacitors for few minutes after the main power is turned off.

Do not place other objects in the path of the Motor when the Motor power is on. An unexpected motion of the Motor
may result in injury and/or damage to the System or other mechanism.

Always stay in a safe place away from the operating area of the Motor when the System is powered on.

If the Motor is fitted with an arm or similar devices, take extra care to assure that no obstacles are in or around the

Motor work area.

Use of an optional dump resistor shall be considered for a heavy-duty operation.

= The Megatorque Motors regenerate when they decelerate carrying heavy load inertia.

» An internal capacitor charges the Motor regeneration. However, when high and continuous regeneration
exceeding its capacity is applied, excess energy activates an alarm P1: Abnormal main power voltage and the
Motor stops. In such a case, you need to decrease velocity, deceleration rate, and operation duty cycle, or you
require an external high capacity dump resistor.

Never apply water or oil to the Driver Unit.

- Take appropriate measures to protect the Driver Unit from water, oil, slag, dust, and corrosive gas.

Do not test the insulation of the Driver Unit.

= The high voltage used in the test may destroy the internal circuits of Driver Unit.

In most cases, the Direct Drive Motor System cannot exhibit its full performance unless the shipping set of the

parameters is altered for actual applications.

= Refer to “8. Tuning” and be sure to set the servo parameters to actual use conditions.

Allowable moment load and axial load depend on Motor size. Please confirm that actual load conditions are in the
limits of the Motor.

» Refer to "User's Manuals" for the allowable moment load, axial load and radial load.

An excessive eccentric load or an excessive load may cause the permanent deformation of the rotor or premature
failure of the bearing inside the Motor. When handling the Motor, please pay special attention not to drop it and not
to give a shock to it. Protect the Motor from a collision with an obstacle.

- Excessive load to the Motor may damage the bearing of Motor and may mechanically lock the Motor.

+ The flatness of the Motor mounting surface shall be 0.02[mm] or less.

For an oscillating operation less than 45 [°], turn the Motor 90 [°] or more at least once a day.

Do not give a direct impact to the Motor with a hammer or the like. A direct impact to the outside of the Motor or the

load fixed to the Motor may deteriorate accuracy of the built-in position sensor.
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When attaching a rotary machine component to the Motor such as a bearing or a ball screw, be sure to align both
centers within 0.01[mm]. Excessive eccentric load or excessive load to the Motor may cause the premature failure
of Motor’s bearing

Be sure not to activate the dynamic brake in the following conditions. Otherwise the dynamic brake circuit may
break and the Motor will enter in a “free run” state, leading to possible injuries.

» Do not activate the dynamic brake in normal operations. Stop the Motor by a control command, not by the
dynamic brake. The dynamic brake is an auxiliary function to stop the Motor immediately in an emergency. In
the middle of operation, an alarm, a warning or the “Emergency stop” input activates the dynamic brake.

< Warnings that initiate “Servo-off” state are A3 (Software thermal), CO (Position command/Feedback error),

C5 (Field bass error), F5 (Program error), and F8 (Automatic tuning error).

The load moment of inertia to a Motor must be 70 times or less than the Motor inertia (100 times for the PS1,

PS3 and PN2 type Motors). In case of an indexing operation, a position command shall be 360 degrees or less,

while the maximum speed for continual rotation must be 0.5 [s1] or less. (However, there may be a possibility to

exceed the above limits in some cases. Please consult NSK when you require a close investigation on the limits.)
= For the PN4180 Motor, be sure to stop the Motor for 20 minutes or longer when you stop it by the dynamic brake.

When the Motor is continually accelerating a high inertial load with high acceleration, the system constantly outputs
a high torque exceeding the rated torque, and thus likely to activate the warning A3 (Software thermal). In such a
case take a remedy to decrease the load moment of inertia or to lower the speed.

2.2.Precautions for PN series with Brake
ion| A negative actuation type brake that is activated in non-excitation mode.
+ A 24 [VDCI power supply for the brake must be furnished by customer.
Avoid the adherence of iron powder or oil to brake sliding surfaces.
If there are steel components close to the brake, the brake may fail to operate. During installation, keep them at
least 15[mm] away from the brake.
Brake can be used to supplement position retention the motor stops.
Do not fail to release the brake before running the motor.
Operating life is 10 million cycles.
This is not guaranteed performance. If brake operating cycles are short, operating life of 10 million cycles may
be reached within the warranty period. If this occurs, warranty repair will not apply.
The brake can be used to bring the motor to an emergency stop if a power failure or an alarm occurs during
motor operation. The brake is designed to bring the motor to an emergency stop in the event of an emergency
and therefore cannot be used for braking purposes on a routine basis. Brake operating life is as follows. (Not
guaranteed performance.)

Tablel : Motor designation numbers and brake life (used for braking)

Reference Number Brake operating cycles
M-PN3045KG001 1,500 cycles
M-PN4135KG001 1,500 cycles

Never fail to use the brake power supply to place the brake in the released state before adjusting the servo
parameters of the PN series with a brake.
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2.3. Precautions for Z series High Environmental Resistance
Dust and water resistance testing do not constitute a guarantee against malfunction or accident, or a guarantee of
the product life. IP classifications specified by the IEC constitute indexes for protective performance under fixed
conditions, and do not constitute a guarantee of ingress protection in all conditions and for all liquids and solids.
Surface treatment for antirust is applied on the motor outer surface. However it does not mean that NSK
guarantees antirust performance in any type of condition/ environment. Refer to table2 for surface treatment.
Please do not use it under any conditions that may affect the surface treatment of the following.

Table2 : Surface treatment
Parts Surface treatment
Output shaft (rotor) Electroless nickel plating
Mounting base

- Low temperature chrome fluoride plating
Motor outer side

Dust cover
Connector spacer Alumite treatment (black)
Cover plate
Connector Zinc plating trivalent chromate treating (black)
Output shaft bolts
Connector spacer bolts None (material: stainless steel)

Cover plate screws

Connector screws Zinc plating trivalent chromate treating (white)

Sealing parts, such as oil seals, O-rings and gaskets for connector parts are made of nitrile rubber (NBR).
Compatibility with the specific liquid to be used must be confirmed in advance.
Caution| The outer layer sheath of the cable set uses heat resistant PVC, which is not resistant to all types of liquid or oil.
Caution| The operating temperature of the liquid should be 0 to 40 [ <C].
Caution| Purge the air out of the oil seal section to ensure protection from ingress of water.

+ Please use the air purge tapped hole( M5, plug is inserted at shipping).

+ The air pressure for purging must be 0.01[MPa] to 0.02[MPa].
The applied air for purging must be dried and without any contamination. The uses of air filter( rated filtration:

5[um]), mist separator( rated filtration: 0.3[pml), micro mist separator (rated filtration: 0.01[pm]) are
recommended.

Purge the air when the motor is used in the environment where liquids and/or solids are appeared regardless of
the motor power supply condition.

Be sure to install the protective cap (supplied with Motor) when the cable set is not connected, such as during
maintenance or inspection.

01l seals, O-rings, gaskets, and cables are consumable parts. Periodic inspection of sealing performance is
strongly recommended to prevent motor failure or outage due to ingress of water. Refer " Z series with High
Environmental Resistance supplemental manual " for Air Leak Test.
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6. Introduction

6. Introduction

This is the startup guide to support tuning process of the Megatorque Motor System with EDC
driver unit.

Before operating the Megatorque Motor System, please read User’s Manual and supplement
manual attached with the product thoroughly to understand product features and terms of
warranty..

Description in User’s Manual must be preferred in case of any difference compared with this
startup guide.

These User’s Manuals can be downloaded from the NSK Web site (http://www.nsk.com/).

Please refer table 6-1 and 6-2 for list of manuals.

Table 6-1° Manual list

Ttem Reference number
MEGATORQUE MOTOR SYSTEM JPN .. :
D Start-up Guide ENg ME099DCOC2-185
® MEGATORQUE MOTOR SYSTEM JPN :M-E099DCO0C2-155
User's Manual ENG :M-E099DC0C2-158
® PN series supplemental manual JPN-:M-E099DC0C2-168
ENG :M-E099DC0C2-169
@ PN series with Brake JPN M-E099DC0C2-174
supplemental manual ENG :—
® 7 series with High Environmental JPN M-E099DC0C2-175
Resistance supplemental manual ENG :—

JPN :M-E099DCO0C2-182
ENG :M-E099DC0C2-183
JPN ;M-E099DCO0C2-156
ENG :M-E099DC0C2-157

PX series supplemental manual

Q

EDC Driver Unit CC-Link Option

Table6-2: Manual list
M 1
ol ole|lo |6 |6 |0

Content

Notes for Proper Use

Notes for Users

o|o|0

International Safety Regulations

System configuration -

Motor Specifications -

Driver Unit Specifications -

Unpacking, Installation and Wiring

Command and Parameter Input Method O
Tuning A

Operation -

More Advanced Function -

Details of Command and Parameter -

Maintenance -

Alarm and Warning -
Troubleshooting A
O : Described A : Partially described — : Not described

- -7 -1 -Ta

Ol0|O0|O0|O0|0|O|0|0|0|0O|O (0|00
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7.Command and Parameter Input Method

7. Command and Parameter Input Method

Use Handy terminal or Megaterm to enter commands and parameters.

Turn on the power for Driver unit after connecting Handy terminal or RS232C cable.
For the CC-Link option, enter command or parameter under Maintenance mode.
(Refer "CC-Link supplement manual" for more detail.)

7.1.Checking of Operation

To confirm the Driver unit is ready to accept command,;
1) Be sure that the colon () is on the display. (Press the key once if the colon is not on the display.)

7.2.Setting Parameters

This section describes the procedures to enter parameters. Following example describes how to check,
and change the current setting of parameter MV (Motor velocity).
1) Check the current setting of parameter MV.

Enter as [Z|+ as follows.

2 ML [ewr] [ 000
2 MLV e o [

2) Set the parameter MV to 0.5 [s1].

Enter as +{data]

‘V 7 ‘?HT WHQ‘ EMVO.5
MEEILIENE s

This completes the setting when the colon (:) appears on the screen.

Confirm that the colon (:) is on the screen when turning off the power of the Driver Unit after
the setting of parameters. Otherwise the alarm E2 (ROM error) may occur when the power is
on next time.

7.3.Input the Password

Several parameters and commands require an entry of the password for setting and execution.
1) Enter the Password (/NSK ON).

|I} @ ‘E] |E} E} :/NSK ON

|@@‘@ - :ljSK ON

The acknowledgment appears on the screen, and the colon appears indicating the normal stand-by
state for command entry. Then set a parameter or a command. However, the password is effective
for only one entry of a parameter or a command.

Refer "User’s manual" to confirm password required commands or parameters.



7.Command and Parameter Input Method

7.4.Reset to Shipping Set

You may reset a parameter, which has been altered once, to the shipping set. Though the command of
initialization resets all parameters to the shipping set at once, this section describes the way to rest
parameters to the shipping set one by one.

The following example describes how to reset the parameter MV (Motor velocity) to the shipping set.

DEnter as[Parameter code +/RS]

*‘ (7 ‘ 7‘ (ent :MV/RS
@uuB@J*P___

7.5.Readout the Parameter

The following example describes how to read out the parameter VG (Velocity gain).
1) Check the current setting of the parameter VG.

Enter as [?]+ Parameter codd]

2V G]er V86, 50;
2] v ]l c|[ev] | V850

The current setting of the VG is displayed and the prompt “” (semicolon) is on the bottom line.
2) An input of the key reads out the next parameter while the prompt is “;”(semicolon).

‘ sp :?VG
VG0.50;
VGLO.50

When all parameters with the code VG have read out, the prompt changes to “” (colon).
Input the key to abort the readout.

7.6.Monitoring Parameters by a Group

There are many parameters for the Driver Unit. The command TS (Tell settings) will read out

parameter values by groups. Refer to “User's Manual” for the detail of the command TS.

1)The following example describes how to read out the setting of parameter VG for the velocity loop
proportional gain (velocity gain). The parameter VG belongs to a group of TS1 as described on
“User's Manual”. Thus enter as:

RBNES +@I__

The screen will firstly show the setting of the parameter PG (position loop proportional gain).
2)Press the key to scroll the display until it spots the setting of the VG.
e |[sp | .- :TS1
(=](=) 753.05;
PGL0.05;
VGO.503_
3)To terminate monitoring, keep pressing the key until the display stops scrolling, or enter the
key. The colon will appear on the screen to indicate the completion of readout.
Bs PGO.05;
‘E PGL0.05;
_VGO.SO;
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7.7 .Monitoring Parameters Altered from Shipping Set

When adjusting and setting parameters, you may read out parameter values only which have been
altered from the shipping set. The command TS0 monitors all parameter values that belong to
parameter groups of TS1 to TS12. Here, let’s use the command TS (Tell settings) to read out the
parameters which have been altered from the shipping set.

Among all parameters that can be read out by the command TS0, let’s read out only the parameters
whose setting have been altered from the shipping set.

1)Enter as [T +[numbexr-+[MD].
(1 (s o’/ ][m][D] N

VG4.13;

‘ﬂl IN100;

Every input of the key identifies the parameter whose setting has been altered from the
shipping set. Press the key to abort the readout.

7.8. Monitoring the Current Status

This function is useful when you need to monitor various conditions of the System in the middle of
condition adjustment. The following example describes how to monitor the current position by the
Monitor TP (Read out current position [in units of pulse]).

1Enter as +@.
e LR R e T im0

current position is read out continuously. An input of the key will resume the readout and the
prompt changes to “” (colon).

7.9.Inputting a Command while Monitoring Multiple Conditions

The following example describes how to monitor simultaneously the monitor TP (Monitor current
position in units of pulse) and the monitor TV (Monitor current velocity). The function to monitor multiple
conditions simultaneously is called “Multi-monitor.

1)Input the monitor TP to the multi-monitor.

Enter as Monitor code+[WW|
(T )le )0 )(w](w][ew] N

2)And subsequently input the monitor TV.

e —
‘j ‘l} ‘L‘ ‘E ‘M ‘ﬂ‘ » ;F?/WW 1310720

STV/W_

Thus, two conditions can be monitored simultaneously. You may input the command in this state.

TV/WW
™ 1310720
= v 0.002

Input the command WWC for cancellation of Multi-monitor.

wiwlelen o fm A
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8.Tuning

8. Tuning

The proper gain adjustment is essential to make the full use of the

capability of the Megatorque Motor System.

Adjustment level 1:Automatic tuning, and adjustment level 2:Servo

gain tuning are described in this section. Refer "User’s Manual" for

adjustment level 3:Manual tuning procedure.

Table 8-1. Adjustment level

Adjustment level Responsiveness | Stability | Difficulty
Level 1: Automatic tuning Low Low Easy
Level 2: Servo gain tuning Medium Medium Medium
Level 3: Manual tuning High High Hard

Please adjust the servo parameter according to the procedure of

this chapter. When a servo on is done without adjusting it, the

Motor might oscillate or rotate uncontrollably.
Before activating the Motor, be sure to wire the following input

signals so that the Motor can stop immediately in case of

emergency.

- Emergency stop (EMST)

= Over travel limit switch (OTP and OTM) if the off limits are is set
Take an appropriate precaution for full turn of the motor.

—8-1—
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8.1.Tuning Flowchart

Figure. 8-1° Tuning flowchart

‘ Preparation

!

‘ Power on. ‘

Automatic tuning

YES

Tuning Level 1

This is the basic function of the automatic tuning.
The tuning completes at this stage if the results
are. ory.

‘ Automatic Tuning

Satisfied?

NO

Tuning Level 2

This step is additional procedure when the tuning level 1 is not successful.

Install the Motor and wire the Driver Unit.

Make sure that the LED shows the System is in the
normal state

‘ Trial Running ‘

‘ Input of Load Inertia

YES

Satisfaied?

Minor Tuning of Servo Gains

NO
Setting Filter

Tuning Level 3
When the tuning level 1 and 2 are not
successful, it requires conventional manual
tuning (Level 3).

Manual Tuning

End of Trial Runnig

|”™ "The procedure described in this document

—8-2—
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8.2.Tuning Levell: Automatic Tuning
The automatic tuning function implements estimation of the load
inertia mounted on the motor, and set the Servo parameter setting

values appropriate to the mounted load automatically.

8.2.1.Executing Automatic tuning

(DConfirm that the LED on the front panel of Driver Unit indicates the

System is in the normal state [Normally]).

@Input the command AT (Automatic tuning)

AT
== |AT READY OK?

@Input OK for the confirmation. The Motor servo automatically
activates, and the Motor rotates for 10 to 20[°] to estimate of load
inertia starts.

ENT
O K e o
» AT READY OK?
?0K
TO ABORT, PUSH[BS]

@After the LO value has appeared on the screen, press the key to
read out the servo parameters that are set by the automatic tuning.
The key aborts the readout and the prompt colon(:) appears for

the next command.

. (20K
SﬁEﬂU§Eﬂ TO ABORT,PUSH[BS]
-} L00.003;
SG6;
PGO.12;
VG1.29;
FP480;
FS480;
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8.2.2. Precautions for Automatic Tuning

The Motor will rotate for + 20[°] during the automatic tuning in
order to estimate the Load moment of inertia. Do not enter the

range of Motor rotations.

The Motor may vibrate at the end of automatic tuning if rigidity of
the load is insufficient. In such a case turn the Motor servo off by

the following way. Then increase the rigidity or perform manual
tuning to continue the tuning.

- Make the input EMST (Emergency stop) OFF

- Make the input SVON (Servo on) OFF.

= Turn off the power of Driver Unit.

If the [BS] key is inputted in the middle of estimating load inertia,
the estimation will be interrupted, thus making unable to renew the

Servo parameters.

—8-4—
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8.3.Trial Running
Motor performance must be confirmed by trial running after the
adjustment of Servo parameter tuning by demonstration program or

customer’s own program.

8.3.1. Trial running by demonstration program.
(DBe sure that the inputs of the EMST (Emergency stop), OTP/OTM
(Hardware over travel limit) and STP (Stop) are not active.
@Activate the input SVON(Servo on).
@Confirm that the 7 segments LED on the front panel of Driver unit

indicates the System is in the normal state 1 [Normally])
@Lower the MV(Motor velocity) to 0.1[s*] for trial running.

R 2ICH I ESIIC RN

(®Display the menu of the demonstration program on the screen.

by e ERR O e A
ENESIRBITIIEN CU RN N

©®The program for trial running appears on the screen. Input the
key to scroll the program to the end.

{?J |§‘ (2>1D-9000;
Wil it 3>T1500.0;
= | 2>3p256:
7
(DA prompt question mark(?) appears on the screen when the readout
of the demonstration program completes. An input of the key at
this stage will make the screen to indicate that the demonstration

program is ready.

4>JP256;

52
=P | "Sp/AJ Ready OK
?_

(=]
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®Input OK if you use the demonstration program as displayed.
S -
|3l K ‘Tw Ser /A Ready OK
-} 20K
>

The Motor starts a cyclic motion as soon as you input the OK
message. (Firstly, the Motor moves in CW direction.)

Figure. 8-2: Motor motion by demonstration program

D Rotate 90 degree in CW direction.
@ 500 ms dwell time.

@ Rotate 90 degree in CCW direction.
@ 500 ms dwell time.

® Jump to @.

@

Press the key after the prompt question mark(?) to get out from
the demonstration program without moving the Motor. The screen
displays as “CANCELED?” and the System gets in the normal
waiting state for command entry.

@Stop the Motor with the Command MS(Motor stop) after confirmation

of tuning results.

M[s e s

=» |-

Complete the tuning at this stage if the Motor operates normally. If
motion of the Motor is unstable, execute the next level of tuning.
When the tuning is completed change the setting of the parameter MV

that matches to actual use conditions.

—8-6—
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8.3.2. Trial running by customer’s own program
Refer program example in below to make your own program.
The command SPO (Program start) or the input RUN (Start program)
starts the program operation.

(Refer program operation in "User’s manual" for more detail.)

Program example)

(-cHo
:0?1D9000 @&———— Rotate 90 degree in CW.
:17T1500.0 &—— 500 [ms] dwell time.
:2?1D-9000 &———— Rotate 90 degree in CCW.
:3?T1500.0 &——— 500 [ms] dwell time.
:4?JP0 ®&————— Jump to line 0.

—8-7—
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8.4.Tuning Level2: Servo Gain Tuning
If the automatic tuning has not been performed or the automatic
tuning has not been successful, the Servo gain tuning may improve the

motor performance.

8.4.1.Minor Tuning of Servo Gains
Increasing SG (Servo Gain) parameter setting value improves the

responsibility of the motor.

8.4.1.1.Tuning Procedure
When tuning the parameter SG, operate the Motor with the
demonstration program. (Follow the procedures O to in “8.3.Trial
Running”.)

DInput + .

The screen changes as shown below, and you can change the setting
of SG by the keys of and E (The example below is for setting
SG5. Setting depends on the tuning result when the automatic

tuning has been completed.)

Increment of SG setting value for an input ofE] or H key

>

>SG/AJ

STEP

SG _

Current setting /

@Input the key several times observing the motion of the Motor.

7]

®

>
,LJ‘
o)

3
U1H.//

>
:>SG/AJ

-}‘ STEP 1
SG 10

Observe how the motion of Motor gets crisper as the SG setting

increases.
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(®Keep pressing the key further until the Motor starts hunting and

stops its reciprocating motion

Pressing @{EE -’T
s 15

@®Decrease the SG setting pressing the E key several times until the

Motor stops hunting and starts reciprocating motion again.

-] -
S| kg ->

1SG/AJ
STEP 1
SG 16 _

(®The Motor will operate smoothly at any position when the SG is
decreased to 80[%] of the reading at where the hunting stopped.
Set this value to the parameter SG.

————
1SG/AJ
-} STEP 1
SG 13_

©Enter the key to complete the tuning and the changed
parameter data will be displayed.

(An input of the key reset to the setting before the tuning.)

—— —_—

[ ENT ‘ :>SG/AJ

) STEP 1
SG 13
PG0.26;_

Each setting is indicated with the prompt semicolon (;), and the

screen pauses the indication at this stage.

(DInput the [SP key. (An input of the key will abort the readout.)

£ IE S560.26: 1
o =P | Ve2 81"
>

Implement "8.3 Trial running" after the adjustment of Servo gain.
Refer "User’s manual" to adjust Servo gain and filter setting value for

further improvement.
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8.4.2. Input of Load moment of Inertia
An accurate estimate of load inertia contributes to decrease in external
disturbance such as friction, and to increase in the command follow-up
capability. When the estimated of load inertia by the automatic tuning
(Tuning Level 1) is not appropriate, be sure to input the load moment

of inertia manually.

8.4.2.1.Input of Load moment of Inertia
Input the load moment of inertia with the parameter LO(load moment
of inertia) in units of [kg*m?]. The following show an example when the
load moment of inertia is 0.123 [kg+m?]. When the parameter LO is
manually set, the parameter SG (Servo Gain) and FP(Primary
low-pass filter) are not set automatically. Set temporally the parameter
SG and FP.

(DInput the password. The acknowledgement appears on the screen.
NS [K s (e

olnje P

@Input the value of load inertia.

ESICHUNIR S N “/NSK ON
“2$““3<“ENT“ ;L00.123

®Set the SG to 5.
s G |[5%][aw

s N

PGO.10;_

Press the key several times till the colon(:) appears on the
bottom line.

@Set the FP to 200[Hz]

Implement "8.4.1.Minor Tuning" of Servo Gain after input of load inertia.
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8.4.2.2.Precauitons for Load moment of Inertia
When the setting of load moment of inertia by Automatic
Tuning is not appropriate, be sure to input the load moment of

inertia manually.

When an calculation of load inertia is difficult, temporally set a

value referring to the estimation of load inertia in Table 8-2 below.

Table 8-2: Estimation of load moment of inertia

Setting of LO [kg- m?]
Motor
Low inertia |Medium inertia| High inertia
M-PS1004KN510 0.010 0.020 0.050
M-PS1006KN002 0.020 0.050 0.100
M-PS1012KNO002 0.040 0.100 0.200
M-PS1018KN002 0.060 0.150 0.300
M-PS3015KN002 0.040 0.120 0.250
M-PS3030KN002 0.100 0.250 0.500
M-PS3060KN002 0.200 0.500 1.000
M-PS3090KN002 0.300 0.750 1.500
M-PN2012KN201 0.040 0.100 0.200
M-PN3045KN001 0.150 0.380 0.750
M-PN4135KN001 0.400 1.100 2.250
M-PN4180KNO001 0.600 1.500 3.000
M-PN3045KG001 0.150 0.350 0.750
M-PN4135KG001 0.400 1.200 2.250
M-PNZ3040KN001 0.120 0.300 0.650
M-PNZ4130KNO001 0.350 1.000 2.100
M-PNZ4175KN001 0.500 1.400 2.850
M-PX3050KN501 0.030 0.070 0.140
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9. Troubleshooting
9.1.Quick Troubleshooting

Check the contents below to clarify the faulty of product.

(O When an alarm occurs
Refer “9.2 Alarm at power cycle.” When Driver Unit detects alarm at power cycle.
Refer “9.3 Cause and remedy” for recovery.

@ When the power does not turn on and the indication display does not turn on
Check the voltage of main and control power by a tester if the voltage is in the range of
specifications that are described in the "User’s manual".

@ When the Motor does not move

Turn off the Motor power and check the followings.

< Does the Motor turn smoothly?

< Is there any jerky motion?

< Does the rotation axis have any axial play? (Never disassemble the Motor.)

Are the control Inputs and Outputs properly functioning?

<> Monitor the status of SVON and IPOS signals by the I/O command through the Handy
Terminal.

< Check if the voltage of input signal and 24[VDC] power source are stable using an
oscilloscope, etc.

@ The Motor vibrates. Positioning is inaccurate. Alarm of software thermal occurs frequently.
Did you tune the servo parameters LO (Load inertia), SG (Servo gain), VG (Velocity loop
proportional gain), PG (Position loop proportional gain), FP (Primary low-pass filter) and NP (Primary
notch filter)?
Are the fixing bolts of the load and the Motor securely fastened? Check and fasten them tightly if
necessary.
Connect the FG terminal of the Driver Unit to one point grounding. (Refer to "User’s Manual" for
wiring.)
Is any external force in rotational direction when the Motor is stopping with the Servo lock state?
(Tt leads to the Motor overheat if external force is applied.)

® Breaker trip occurs frequently.
In case of the faulty resolved by the power cycle, confirm rated current propriety of circuit
breaker installed to the power line for Driver Unit.
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9.2.Alarm at Power Cycle
The alarm occurs when the power is turned on if input signals of EMST (Emergency stop, Pin No.3) and
OTP/OTM (Over travel limits, Pin No. 5 and 6) of the connector CN2 are not wired. However, the Driver
Unit is not defective. This is because the ports of EMST input and OTP/OTM inputs are set to the
normally closed contact (B contact) at the factory. To cancel the alarm, wire these ports or follow the
procedure below to change the polarity to the normally open contact (A contact).

Step 1: identify the alarm
1) Turn on the power of the Driver Unit.
2) Check the 7 segments LED on the front panel of the Driver Unit

The LED changes in order of —> in case of “Emergency stop.”
The LED changes in order of —> in case of “Travel limit over” alarm.
Figure 9.1° LED on Front panel

Normal state
(Shows two characters in abnormal state.)

Power LED : Light on with power.
Normal  : Green
Abnormal : Orange

Step 2: Polarity setting of Input ports.
1) Input the command MO (Motor Off) to make the Motor servo off to set the polarity of control inputs.

M ENT ~MO
(m ] o]fen] _},

2) Input the command P10 (Edit input function).

HENCNGE - ’=EN'2M5TL

3) Following the display of the parameter FN (Function), the parameters NW (Anti-chattering timer)
AB (Input polarity) appear sequentially by a press of key, then the prompt “?” appears on the

bottom line.

NWO .2
?_

4) Input the parameter ABO to change the polarity to the normally open contact.
After the input, a prompt “?” appears again, press the key when the prompt “?” appears
again. Thus the input EMST is set to the normally open contact.

N

ENT
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5)Input the command SV (Servo on) to turn on the servo of the Motor.

N

When setting the input OTP to the normally closed contact, input the command PI2 and follow
the procedure above.

When setting the input OTM to the normally closed contact, input the command PI3 and follow
the procedure above.



9.Troubleshooting

9.3.Cause and Remedy

The detected fault can be confirmed by the characters displayed in 7 segments display on front panel.
The major alarms could be detected during tuning process are described in this document.
Refer "User’s manual" for the detail of alarm and warning.

9.3.1.A3 : Software thermal

This alarm will be detected when the heat generation and radiation of the Motor estimated by the
Driver Unit exceeds the threshold.
Do not turn off the control power at the occurrence of this warning to keep estimated heat
generation value in the Driver Unit.
if the estimated heat generation value is cleared, motor damage may occur when motor operation
is implemented continuously. Turn control power off after confirming parameter TJ (Thermal Load)
becomes “0”
Table 9-1° Cause and Remedy for Software Thermal alarm

Cause Remedy

@ Excessive load - Check for mechanical restraint that causes high friction
Mechanical restraint to the resistance or locks the Motor motion.
@ Motor such as brake. * Increase idle time.
+ Readjust acceleration/deceleration parameters.
® Excessive motor duty cycle.
® Vibration caused by poor + Set the servo parameter properly.
adjustment of servo parameters. | * Refer to “8. Tuning”.

9.3.2.C4 : Fieldbus Error (CC-Link option)

This alarm will be detected when the Driver Unit with CC-Link option detects communication
error.
The cause of fault can be identified by checking TA/HI(alarm history).

Table 9-2: Cause and Remedy for Fieldbus error

Alarm history Cause Remedy
Improper number of domain.
C4-0 .
(Normally two stations)
C4-1 Maker code verify error. * In case of the fault continues after power cycle,
replace the Driver Unit due to possibility of faulty
C4-2 Product code/software version with the Driver Unit.
verify error.
C4-3 Data write busy.
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9.3.3.C5 : Fieldbus Warning (CC-Link option)

The warning reports the error in setting of station number or the baud rate, and the line breakage
of the fieldbus board.
The cause of fault can be identified by checking TA/HI(alarm history).

Table 9-3° Cause and Remedy for Fieldbus Warning

Alarm history Cause Remedy
- Set the station number (1 to 64) correctly and
An error in station number remake the power.
C5-0 setting or a defective station | * If the above remedy does not work, the Driver Unit
number setting switch. is defective. Refer "User's Manual" for replacing
the Driver Unit.
. - + Set the baud rate (0 to 4 tl d ke th
C5-1 An error in transmission speed et the baud rate (0 to 4) correctly and remake the
setting or a defective power.
. . » If the above remedy does not work, the Driver Unit
transmission speed setting K X X
C5-2 switch is defective. Refer "User's Manual" for replacing
) the Driver Unit.
The communication between the . .
. + Please check if the connector is dropped off, or the
C5-3 master controller is .. .
. communication cable is broken.
disconnected.

9.3.4.F3 : Hardware Over Travel Limit

This warning reports that the Motor enters or passes through the off limits area set by the
hardware travel limits.
Table 9-4: Cause and Remedy for Hardware Over Travel Limit
Cause

Remedy

- The shippi t of polarity of inputs OTP and OTM i
Wrong polarity setting of OTP or © Shipping set ot polarity of inputs an 18

OTM input port. normally closed (Connector B). Refer to "9.2.Alarm at

Power Cycle".

* Input a command to move the Motor out of the off limits
area as the System accepts the move command to this

@ OTP or OTM is inputted. direction.

* Turn off the Motor servo then move the Motor manually

out of the area.

Wrong wiring

(OTP < OTM, etc.) + Check wiring of OTP and OTM.

* Check the OT sensor.

@ Defective limit sensor
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9.3.5.F4 : Emergency stop

This alarm will be detected when the input signal for emergency stop is activated.
Table 9-5 : Cause and Remedy for Emergency stop
Cause Remedy

- The shipping set of the input EMST port is normally

® Wrong setting of the input EMST closed contact. If the port is not connected the alarm
signal port polarity. occurs.

- Refer to "9.2.Alarm at Power Cycle".

+ Take measures against the problem, and then clear the

@ EMST signal is inputted.

EMST input.

® Defective wiring. * Check wiring between the input EMST to the
Emergency .Stop switch.

@ Defective EMST switch. * Check the Emergency Stop switch itself.

9.3.6.F5 : Program Error

This alarm will be detected when the execution of specified program is not implemented properly.
The cause of fault can be identified by checking alarm history TA/HI.
Table 9-6 - Cause and Remedy for Program error

Alarm history Cause Remedy
* The input RUN (Program start) is disabled while
the output BUSY (In-operation) is closed.
F50 The System is executing other | * When a mechanical contact is used for the input
program. RUN, check for chattering that may cause two or
more rising signals.
- Check if the input RUN is already ON due to noise.
+ Confirm if the selection of the program channel is
F51 There is no command is set in right.
the specified channel. + Check if one of the input PRGO to PRG7 is settled
1 [ms] before an input of the RUN signal.
A command that cannot be
carried out in the current| - Refer to “User's Manual” for conditions to execute
F5-2 i . .
condition is involved in the each command.
channel program.
A dat that i t f . .
R & a. a‘ '8 (?u "1+ Confirm if the Input STP (Stop) is OFF.
F5-3 specification is set in the .. . .
* Confirm if an alarm or a warning is occurring.
channel program.
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9.3.7.F8 : Automatic Tuning error

This alarm will be detected when the load estimation could not completed by Automatic Tuning.
The cause of fault can be identified by checking alarm history TA/HI.
Table 9-7: Cause and Remedy for Automatic Tuning error

Indication of Terminal Cause Remedy

* Remove external interference.
The Motor rotated more| = Mount the Motor so that the Moro axis is

POSITION
than 30[°] during automatic vertical. (Eliminate the effect of gravity.)

OVER? . . R .
tuning. * Tune the servo gains referring to “8. Tuning”

or "User's Manual".

- Remove the cause of excessive friction
resistance or mechanical interference that
locks the Motor.

+ Tune the servo gains referring to “8. Tuning”

OVER INERTIA| The load moment of inertia
WRN? is too much.

or "User's Manual".

- Remove external interference.
- Increase rigidity of the load.
Cannot perform automatic| = Mount the Motor so that the Moro axis is

CAN'T TUNE?
tuning vertical. (Eliminate the effect of gravity.)
- Tune the servo gains referring to “8. Tuning”
or "User's Manual".
ALARM An alarm or a warning is| - Take measures against the cause of the alarm
DETECTED? occurring. or the warning.

9.3.8.Motor vibration after Automatic Tuning

The estimated parameter setting values may not suitable for the application.
Implement procedure in below with referring "User’s Manual."
(DFP: Decrease FP parameter setting value around 100[Hz].
Cut and try to figure out appropriate setting value to reduce motor vibration.
@8SG: Decrease SG parameter setting value.

9.3.9.Alarm History

From the record of the time of occurrence, you can figure out whether an alarm occurred tight
after power cycle, or it has been occurring continuously.
(DInput the command TA.~HI(Tell alarm status).

RAVSWATINREY i
» S TA/HI

**>TIME=012:04:46.0, 4
005F5-0,000-05.18.6,35-
ﬁOl>F5 -2]000:10.22.4.7;

iNumber of times for power-on
Alarm code Sub code

Tlme of occurrence

s =]

@input of the |SP| key will monitor the next line
(®Press the key to quit monitoring.
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9.Troubleshooting

9.3.10.List of Alarm and Warning
Table 9-8: List of Alarm and Warning

7 segmens LED Name Output DRDY Output WRN Alarm history
— (CPU not functioning) Open Open X
A0 Disconnected sensor cable Open — O
Al Position data error Open — @)
A2 Disconnected Motor cable Open — O
A3 Excess velocity — Open O
A4 Resolver amplifier alarm Open — O
Ab Commutation error — Open O
A7 CPU error Open — O
A9 Fieldbus error Open — O
COo RAM error — Open O
C3 ROM error Open — AFL
C4 System error Open — O
C5 Interface error — Open O
EO0 ADC error Open — X
E2 Emergency stop Open — A*1
E7 Over heat Open — @)
E8 Excess voltage Open — O
E9 Excess Motor current Open — @)
F1 Low control power voltage — Open O
F4 Power module alarm Open — X
F5 (CPU not functioning) — Open O
F8 Disconnected sensor cable — Open [©)
PO Position data error Open — O
P1 Disconnected Motor cable Open — O
P2 Excess velocity Open — O
P3 Resolver amplifier alarm Open — X
P5 Commutation error — Open O
P9 CPU error Open — O
NoO*2 O

*1 : Back up only recordable history.
*2 : When the home position is reset by the command AZ (Absolute ZERO position set) or the Home
Return operation, the event code “N0” is recorded: However this is not abnormal.

9.4.0thers

Combination of the Motor and the Driver Unit shall conform to the specification.

Be sure to keep the record of parameter settings.

Do not modify the cable set.

Lock the connectors securely and check for loose fixing screw(s).

Please keep expendable parts and backup parts. (The Motor, the Driver Unit and the Cable set for
replace)

Use alcohol for cleaning, and never apply thinner.



10. Conformity with the International Safety Regulations

10. Conformity with the International Safety Regulations

The Megatorque Motor Systems conform to the EC Directives (CE Marking) and Underwriters
Laboratory (UL) regulations.

10.1.Conformity with the EC Directives

The Megatorque Motor System is a machine component that conforms to provisions of the EC Low
Voltage Directive. This will help a user in easy conformity with the EC Directives (CE marking) of a
machine into which the Megatorque Motor System is incorporated.

10.2.Conformity with the EMC command

NSK defined installation models (conditions) for the Megatorque Motor PS/PN Series, including
installation space and wiring between Driver Units and Motors, and set EMC command standards
based on 4 [m] cable models, which have been certified by TUV.

When Megatorque Motor PS/PN Series is incorporated into machinery, real-world installation and/or
wiring conditions may differ from those of established models. Therefore, it is necessary to check for
EMC command compliance (especially radiation and conduction noise) in the machinery incorporating
the PS/PN Series Motors. Compliance with UL Standards (PS/PN Series only).

Table10-1° List of relevant standards for EMC Directive

Ttem Conformed regulation
Motor EN60034-1 Low Voltage
EN50178 Directive
EN55011* : Groupl, Class A Conducted noise
EN55011* : Groupl, Class A: Radiated noise
EN61000-6-2 : Immunity standard for industrial
environments
EN61000-4-2 : Electro static discharge
Motor/ EN61000-4-3 : Radio-frequency electromagnetic Electromagnetic
Driver Unit field Compatibility
EN61000-4-4 : Electric fast transit burst Directive
EN61000-4-5 : Lightning surges
EN61000-4-6 : Radio frequency conducted
disturbance
EN61000-4-8 : Power frequency magnetic field
EN61000-4-11 : Voltage dips and short interruption

*In a domestic environment this product may cause radio interference in which case the user may be
required to take adequate measures.
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10. Conformity with the International Safety Regulations

10.3.Conditions to Conform with EC Directives

The wiring example shown below is one of our recommendations for the conformity with the EC

Directives.
Figure. 10-1: Wiring diagram (Example)
Inside of control panel
AC power EDC Driver Unit
source
Circuit breaker Noise filter
borhod
Control
palle'd power
Ferrite corel Ferrite core2| .
surge (3tums) (2tums) PS Series
absorber Megatorque Motor
Protective Ferrite core3
ground (tums) Resolver

Terminal

Ferite core3
(2 uns)

Ferrite core3
(1 tumns)

N6 | e
To CC-Link master controler

In case of EDC Driver

__ Unit CC-Link option

Motor

Environmental conditions

The Driver Unit must be used in the environmental condition of Pollution Degreel or 2 as
specified by IEC60664-1. The Driver Unit shall be installed into a control panel with the structure
that does not allow penetration of water, oil or dust (IP54).

Power source

The EDC Driver Unit shall be used in the environmental condition of “Over-voltage category III”

as specified by TEC60664-1.
Circuit breaker

Install a circuit breaker that conforms to IEC standard and UL safety standard between the
power source and the Driver Unit.

Noise filter

Install a noise filter between the power source and the Driver Unit.

Ferrite core

Ferrite cores for signal cable shall be set to the power cable, the Motor cable and the resolver

cable.
Protective Grounding

Be sure to ground the protective grounding terminal of the EDC Driver Unit to the protective

ground (PE) of the control panel for a measure against electrical shock.
Table 10-2: List of recommended part

Item Specification Manufacturer Remarks
Circuit Rated Current: | EA32AC-15 Conforms to IEC regulations and
breaker 15[A] (Fuji Electric) approved by UL

Noise filter

Single phase
250[VAC], 10[A]

FN2070-10/07
(SCHAFFNER)

Surge - R-A-V781BWZ-4

absober (Okaya electric)

Ferrite _ E04RA400270150

Core 1 (Seiwa Electric MFG)

Ferrite _ E04SR301334 For the T inal
Core 2 (Seiwa Electric MFG) or the fermina
Ferrite _ E04SR211132

Core 3 (Seiwa Electric MFG)
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10. Conformity with the International Safety Regulations

10.4.Conformity with Underwriters Laboratories Standards

Table 10-3° List of UL Standards

Subject Qualifies regulation File No.
Motor UL1004-1 E216970
Driver Unit UL508C E216221
Cable Set Use UL conformable parts —

Be sure to meet the following as they are the supplementary conditions for the qualification

Environmental conditions
The Driver Unit must be used in the environmental condition of Pollution Degreel or 2 as
specified by IEC60664-1. The Driver Unit shall be installed into a control panel with the structure
that does not allow penetration of water, oil or dust (IP54).
Power source
<% The EDC Driver Unit shall be used in environmental condition of “Over-voltage category III”
as specified by IEC60664-1.
< Suitable for use on a circuit capable or delivering not more than 5,000[Arms] symmetrical
amperes, 240[V] maximum.
Circuit breaker
Install a circuit breaker (rated 15[A]) that conforms the UL safety standard between the power
source and the Driver Unit. (Please refer to Table 10-2 above for the specifications.)
Protective Grounding
Be sure to ground the protective grounding terminal of the EDC Driver Unit to the protective
ground (PE) of the control panel for a measure against electrical shock.
Wiring
< Use 60/75 [°C] CU wire only (For models except for M-EDC-PN3 and M-EDC-PN4 Series),
Use 75 [°C] CU wire only (For models M-EDC-PN3 and M-EDC-PN4 Series).
< Wire range for field wiring terminals are marked adjacent to the terminal, on the wiring
diagram or instruction manual.
Table 10-4- Acceptable lead diameter
Wire Range (AWG)
Input Output

All Models 18 19

Model No.

Others
< Solid state Motor overload protection level of 115 [%] of FLA is provided in each model.
< Integral solid state short circuit protection does not provide branch circuit protection.
Branch circuit protection must be provided in accordance with the National Electrical Code
and any additional local codes.
<> Motor over temperature protection is not provided by the driver.
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10. Conformity with the International Safety Regulations

10.5.Precautions for the International Safety Regulations
Megatorque Motor PN series with Brake unit, Megatorque Motor Z series with High

environmental resistance, Megatorque Motor High speed PX series with its Driver Unit, and their
system as a combination of Motor and EDC Driver Unit do not comply with UL and CE marking
regulation. EDC Driver Units comply with UL Standard and CE Mark when used with a standard
PN series Megatorque Motor. However, they do not comply with UL standards or CE Mark when

used with Megatorque Motor PN series with Brake unit and Megatorque Motor Z series with High
environmental resistance.

Risk of Electric Shock- Capacitor discharge time is at least 5 [min]
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Contacts #:Head Office P:Phone F:FAX

@NSK LTD.-HEADQUARTERS, TOKYO, JAPAN

INDUSTRIAL MACHINERY BUSINESS DIVISION-HEADQUARTERS
Nissei Bldg., 1-6-3 Ohsaki, Shinagawa-ku, Tokyo 141-8560, Japan
P: +81-3-3779-7227 F: +81-3-3779-7644

AUTOMOTIVE BUSINESS DIVISION-HEADQUARTERS
Nissei Bldg., 1-6-3 Ohsaki, Shinagawa-ku, Tokyo 141-8560, Japan
P: +81-3-3779-7189 F: +81-3-3779-7917

@Africa
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@Asia and Oceania
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MELBOURNE + 11 Dalmore Drive, Scoresby, Victoria 3179, Australia

P: +61-3-9765-4400 F: +61-3-9764-8304
SYDNEY 24-28 River Road West, Parramatta, New South Wales 2150, Australia
P: +61-2-8843-8100 F: +61-2-9893-8406
BRISBANE 1/69 Selhurst Street, Coopers Plains, Queensland 4108, Australia
P: +61-7-3347-2600 F: +61-7-3345-5376
PERTH Unit 1, 71 Tacoma Circuit, Canning Vale, Western Australia 6155, Australia
P: +61-8-9256-5000 F: +61-8-9256-1044

New Zealand:
NSK NEW ZEALAND LTD.
AUCKLAND 3 Te Apunga Place, Mt. Wellington, Auckland, New Zealand
P: +64-9-276-4992 F: +64-9-276-4082
China:
NSK HONG KONG LTD.
HONG KONG +* Suite 705, 7th Floor, South Tower, World Finance Centre, Harbour City, T.S.T, Kowloon, Hong Kong, China

P: +852-2739-9933 F: +852-2739-9323
SHENZHEN  Room 624-626, 6/F, Kerry Center, Renminnan Road, Shenzhen, Guangdong, China
P: +86-755-25904886 F: +86-755-25904883

NSK (SHANGHAI) TRADING CO., LTD.

JINGSU * No.8 NSK Rd., Huagiao Economic Development Zone, Kunshan Jiangsu, China  (215332)
P: +86-512-5796-3000 F: +86-512-5796-3300

NSK (CHINA) INVESTMENT CO., LTD.

JINGSU * No.8 NSK Rd., Huagiao Economic Development Zone, Kunshan Jiangsu, China  (215332)

P: +86-512-5796-3000 F: +86-512-5796-3300

BEIJING Room 2116, Beijing Fortune Bldg., 5 Dong San Huan Bei Lu, Chao Yang District, Beijing, China (100004)
P: +86-10-6590-8161 F: +86-10-6590-8166

TIAN JIN Room 06, 09F The Exchange Tower 2, No.189 NanJing Road, Heping District, Tianjin, China (300050)
P: +86-22-8319-5030 F: +86-22-8319-5033

CHANGCHUN Room 1001, Building A, Zhongyin Building, 727 Xi‘an Road, Changchun, Jilin, China (130061)
P: +86-431-8898-8682 F: +86-431-8898-8670

SHENYANG  Room 1101, China Resources Building, No.286 Qingnian Street, Heping District, Shenyang Liaoning, China (110004)
P: +86-24-2334-2868 F: +86-24-2334-2058

DALIAN Room 1805 Xiwang Tower, No.136 Zhongshan Road, Zhongshan District, Dalian, Liaoning, China (116001)
P: +86-411-8800-8168 F: +86-411-8800-8160

NANJING Room A1 22F, Golden Eagle International Plaza, No.89 Hanzhong Road, Nanjing, Jiangsu, China (210029)
P: +86-25-8472-6671 F: +86-25-8472-6687

FUZHOU Room 1801-1811, B1#1A Class Office Building, Wanda Plaza, No.8 Aojiang Road, Fuzhou, China (350009)
P: +86-591-8380-1030 F: +86-591-8380-1225

WUHAN Room 2108, New World International Trade Tower |, No.568 Jianshe Road, Wuhan, Hubei, China (430000)
P: +86-27-8556-9630 F: +86-27-8556-9615

QINGDAO Room 802, Farglory International Plaza, No.26 Xianggang Zhong Road, Shinan District, Qingdao, Shandong, China (266071)
P: +86-532-5568-3877 F: +86-532-5568-3876

GUANGZHOU Room 2302, TaiKoo Hui Tower 1, No. 385 Tianhe Road, Tianhe District, Guangzhou, China (510620)
P: +86-20-3817-7800 F: +86-20-3786-4501

CHANGSHA  Room 1048, 10/F, Zhongtian Plaza, NO.766 WuyiRoad, Changsha, Hunan, China (410005)
P: +86-731-8571-3100 F: +86-731-8571-3255

LUOYANG Room 1108, Fangda Hotel, No.6 XiYuan Road, LuoYang HeNan, China (471003)
P: +86-379-6069-6188 F: +86-379-6069-6180

XI'AN Room 1007, B Changan Metropolls Center, No.88 Nanguanzheng Steet, Xi'an, Shanxi, China (710068)
P: +86-29-8765-1896 F: +86-29-8765-1895

CHONGQING Room 2306, Unit B, No.137, Keyuan 2nd Road, Jiulongpo District, Chonging, China (400039)
P: +86-23-6806-5310 F: +86-23-6806-5292

CHENGDU Room1117, Lippo Tower, NO.62 North Kehua Road, Chengdu, Sichuan, China (610041)
P: +86-28-8528-3680 F: +86-28-8528-3690

NSK CHINA SALES CO., LTD.

JINGSU No.8 NSK Rd., Huagiao Economic Development Zone, Kunshan Jiangsu, China  (215332)
P: +86-512-5796-3000 F: +86-512-5796-3300
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P: +91-44-2847-9600 F: +91-44-2847-9601
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I —

GURGAON Unit No-202, 2nd floor, Block-A Iris Tech Park, Sector-48, Sohna Road, Gurgaon-122018, Haryana, India

P: +91-124-4104-530 F: +91-124-4104-532
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P: +91-22-2838-7787 F: +91-22-2838-5191
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P: +65-6496-8000 F: +65-6250-5845
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P: +886-2-2509-3305 F: +886-2-2509-1393
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TAIPEI % 11F. No.87, Song Jiang Rd., Jhongshan District, Taipei City 104, Taiwan R.O.C.

P: +886-2-2509-3305 F: +886-2-2509-1393

TAICHUNG 10F.-3, N0.925, Sec.4, Taiwan Blvd., Xitun Dist., Taichung City 407, Taiwan R.O.C.
P: +886-4-2358-2945 F: +886-4-2358-7682

TAINAN 5F. No.8, Daye 1st Rd., Southern Taiwan Science Park, Tainan City 741, Taiwan R.O.C.
P: +886-6-505-5861 F: +886-6-505-5061
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NSK BEARINGS (THAILAND) CO., LTD.
BANGKOK 26 Soi Onnuch 55/1 Pravet Subdistrict, Pravet District, Bangkok 10250, Thailand.

P: +66-2320-2555 F: +66-2320-2826
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NSK VIETNAM CO., LTD.

HANOI Techno Center, Room 204-205, Thang Long Industrial Park, Dong Anh District, Hanoi, Vietnam
P: +84-4-3955-0159 F: +84-4-3955-0158
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P: +84-8-3822-7907 F: +84-8-3822-7910

@Europe

United Kingdom:

NSK EUROPE LTD.(EUROPEAN HEADQUARTERS)

MAIDENHEAD Belmont Place, Belmont Road, Maidenhead, Berkshire SL6 6TB, U.K.
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France:

NSK FRANCE S.A.S.

PARIS Quartier de I'Europe, 2 Rue Georges Guynemer, 78283 Guyancourt, France
P: +33-1-30-57-39-39 F: +33-1-30-57-00-01
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MILANO Via Garibaldi 215, Garbagnate Milanese (Milano) 20024, Italy

P: +39-299-5191 F: +39-299-025778
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NSK EUROPEAN DISTRIBUTION CENTRE B.V.
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P: +1-408-944-9400 F: +1-408-944-9405

NSK LATIN AMERICA, INC.

MIAMI 2500 NW 107th Avenue, Suite 300, Miami, Florida 33172, U.S.A.
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