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@ Safety Instructions @

Please read the instructions carefully before using the equipment.

To use the equipment correctly, do not attempt to install, operate, maintain or inspect the equipment until you
have read through this Instruction Manual and appended documents carefully. Do not use the eguipment
until you have a full knowledge of the equipment, safety information and instructions.

In this Instruction Manual, the safety instruction levels are classified into "WARNING" and "CAUTION".

& WARN I N G Indicates that incorrect handling may cause hazardous conditions,

resulting in death or severe injury.

/L\\ C AUTI ON Indicates that incorrect handling may cause hazardous conditions,

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

Mote 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 symbaols.

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

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

In this Instruction Manual, instructions at a lower level than the above, instructions for other functions, and so
on are classified into "POINT".
After reading this Instruction Manual, keep it accessible to the operator.



1. To prevent electric shock, note the following

/N WARNING

@ Before wiring and inspections, turn off the power and wait for 15 minutes or more until the charge lamp
turns off. Otherwise, an electric shock may occur. In addition, when confirming whether the charge lamp
is off or not, always confirm it from the front of the servo amplifier.

@ Ground the servo amplifier and servo motor securely.

@Any person who is involved in wiring and inspection should be fully competent to do the work.

@ Do not attempt to wire the servo amplifier and servo motor until they have been installed. Otherwise, it
may cause an electric shock.

@ The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it may cause an electric
shock.

@ To avoid an electric shock, insulate the connections of the power supply terminals.

2. To prevent fire, note the following

/A\ CAUTION

@ Install the servo motor on incombustible material. Installing it directly or close to combustibles will lead to
a fire.

@ Frovide an adequate protection to prevent screws and other conductive matter, oil and other combustible
matter from entering the servo motor.

3. To prevent injury, note the following

/A CAUTION

@ Only the voltage specified in the Instruction Manual should be applied to each terminal. Otherwise, a
burst, damage, etc. may occur.

@ Connect cables to the correct terminals. Otherwise, a burst, damage, etc. may occur.

@ Ensure that polarity (+/-) is correct. Otherwise, a burst, damage, etc. may occur.

@ The servo motor, etc. may be hot while power is on or for some time after power-off. Take safety
measures, e.g. provide covers, to avoid accidentally touching the parts (cables, etc.) by hand.

@ The surface temperature of the servo motor may exceed 100 "C depending on its mounting and
operating conditions.

@ During operation, never touch the rotor of the servo motor. Otherwise, it may cause injury.

4. Additional instructions

The following instructions should also be fully noted. Incorrect handling may cause a malfunction, injury,
electric shock, etc.

(1) Transportation and installation

/N CAUTION

@ Transport the products correctly according to their mass.
@ Stacking in excess of the specified number of product packages is not allowed.




/N CAUTION

@ Do not carry the servo motor by holding the cables, shaft, encoder, or connector.

@Install the servo amplifier and the serve motor in a load-bearing place in accordance with the Instruction
Manual.

@O0 not get on or put heavy load on the equipment.

@ The equipment must be installed in the specified direction.

@00 not install or operate the serve amplifier and servo moter which have been damaged or have any
parts missing.

@Do not block intake and exhaust areas of the servo motor with a cooling fan. Otherwise, it may cause a
malfunction.

@ Do not drop or strike the servo motor. Isolate it from all impact loads.

@ Securely fix the servo motor to the machine. If being attached insecurely, the maotor may come off during
operation.

@®\When handling the servo motor, be careful about the edged parts such as the corners of the servo motor.

@Ee sure to measure the motor vibration level with the servo motor mounted on the machine when
checking the vibration level. A great vibration may cause the early damage of a bearing, encoder, and
brake. The great vibration may also cause the poor connector connection or bolt looseness.

@For the gain adjustment at the eguipment startup, check the torgue waveform and the speed waveform
with a measurement device to check that no vibration occurs. If the vibration occurs due to high gain, the
vibration may cause the early damage of the servo motor.

@ Take safety measures, e.g. provide covers, to prevent accidental access to the rotor of the servo motor
during operation.

@Never hit the servo motor or shaft, especially when coupling the servo motor to the machine. Otherwise,
the encoder may malfunction.

@ Do not subject the servo motor shaft to more than the permissible load. Otherwise, the shaft may break.

@®When you keep or use the equipment, please fulfill the following environment.

ltem Environment
Amblent ismparature Operation 0°C to 40 "C {non-freezing)
Storage 15 °C 1o 70 "C {non-freezing)
Amblant humidity Oparation 80 %RH or less (non-condensing)
Storage 490 %RH or less (non-condensing)
Amblence Indoars {no direct sunlight), r’ree from cc:rro.s“.-e
gas. flammable gas, oll mist, dust, and dirt
Allitude 1000 m or less above sea lavel
HF-KM zeries X, Y 49 mis”
Vibration resistance HF-SNEZ/HF-SN102/HF-SN152 X, Y 24.5 mis”
HF-SN202/HF-SN302 W 24 5 mis” ¥ 49 mis”




(2) Wiring

/\ CAUTION

@Wire the equipment correctly and securely. Otherwise, the servo motor may operate unexpectedly.

@ Do not install a power capacitor, surge killer, or radio noise filter (FR-BIF option) on the servo amplifier
output side.

@®To avoid a malfunction, connect the wires to the correct phase terminals (U, V, and W) of the servo
amplifier and servo motor.

@ Connect the servo amplifier power output (U, V, and W) to the servo motor power input (U, V, and W)
directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may cause a malfunction.

Servo amplifier Samvo motor Sarvo amplifier
u
U U

o . N0 u
W WQ/\_ W

@®Do not connect AC power supply directly to the servo motor. Otherwise, it may cause a malfunction.
®\When the cable is not tightened enough to the terminal block, the cable or terminal block may generate
heat because of the poor contact. Be sure to tighten the cable with specified torque.

Servo moltor

(3) Testrun and adjustment

/A CAUTION

@ EBefore operation, check the parameter settings. Improper settings may cause some machines to operate
unexpectedly.

@ Mever make a drastic adjustment or change to the parameter values as doing so will make the operation
unstable.

(4) Usage

/A\ CAUTION

@®When it is assumed that a hazardous condition may occur due to a power failure or product malfunction,
use a servo motor with an extemnal brake to prevent the condition.

@ Do not scratch the coated surface with hard objects nor clean the coated surface with an organic solvent.
Doing so may scuff the surface.

@ Do not disassemble, repair, or modify the equipment.

@®Use the servo amplifier with the specified servo motor.

@ The electromagnetic brake on the servo motor is designed to hold the motor shaft and should not be
used for ordinary braking.

@For such reasons as service life and mechanical structure (e.g. where a ball screw and the servo motor
are coupled via a timing belt), the electromagnetic brake may not hold the motor shaft. To ensure safety,
install a stopper on the machine side.




(5) Corrective actions

/N CAUTION

@\When it is assumed that a hazardous condition may occur due to a power failure or product malfunction,
use a servo motor with an electromagnetic brake or external brake to prevent the condition.
@ Configure an electromagnetic brake circuit so that it is activated also by an external EMG stop switch.

Caontacts must be openad when ALM Contacts must be opened
(Malfunction) or ME!-E?[Electmmag netic  with the EMG stop sp-.fimh_

brake interlock) turms off.
™,
Servo motor

|
o M 24w DC

Electromagnetic brake

@®When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the alarm before

restarting operation.
@ Provide an adequate protection to prevent unexpected restart after an instantaneous power failure.

(6) Storage

/A CAUTION

Mote the followings when storing the servo motor for an extended period of time (guideline: three or more

months).
@ Always store the servo motor indoors in a clean and dry place.
@Ifit is stored in a dusty or damp place, make adequate provision, e.g. cover the whole product.

@ |f the insulation resistance of the winding decreases, check how to store the equipment.

@ Though the motor is rust-proofed before shipment using paint or rust prevention cil, rust may be
produced depending on the storage conditions or storage period.

If the servo motor is to be stored for longer than six months, apply rust prevention oil again especially to

the machined surfaces of the shaft, etc.

@Before using the product after storage for an extended period of time, hand-turn the servo motor output
shaft to confirm that nothing is wrong with the servo motor. \When the servo motor is equipped with an
electromagnetic brake, make the above check after releasing the electromagnetic brake with the brake

power supply.
@'\When the product has been stored for an extended period of time, contact your local sales office.

(7) General instruction

@ To illustrate details, the equipment in the diagrams of this Instruction Manual may have been drawn
without covers and safety guards. When the equipment is operated, the covers and safety guards must
be installed as specified. Operation must be performed in accordance with this Instruction Manual.




® DISPOSAL OF WASTE @

«U.S. customary units»

Please dispose a servo mator and other options according to your local laws and regulations.

.S, customary units are not shown in this manual. Convert the values if necessary according to the

following table.
Quantity Sl (metric) unit U5, customary unit
Mass 1 [kal 22046 [Ib]
Langth 1 [mim] 003937 [in]
Targue 1 [M=m] 1416 [oz+in]
Mament of inertia 1[(* 107 kgem™)] 5.4675 [oz+in’]
Load (thrust lcad/axial load) 1[N] 0.2248 [Ibf)
Temperature M [C] = 95 + 32 N [°F]









































































































































































































































































