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Drivers are recognized by UL at following condition.

e Maximum Surrounding Air Temperature O 00 400 0O 0 O
Maximum Surrounding Air Temperature 4000 .

e 10000 DDODODODDODOODDDOOUOODOOOODODOODOOOO
Solid state motor overload protection is provided in each model.

e JO00O24VvIODODOOS000ADDOOOODDODOODOOUODOOODODODOOODOOOO
Suitable For Use On A Circuit Capable Of Delivering Not More Than 5000Amperes dc, 24VDC Maximum Voltage.

e ]O0000O0DDOUODDOUOODOODCOOOUODODOODDOOODODOOONational Electrical CodeJ OO0 OO0OO
gooooooOooopoooooo
Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be provided
in accordance with the National Electric Code and any additional local codes.

e ListedJOODO ULOODODOO 24VvDCO15SA00O0 Inverse Tme D OO0 00000000 O0OODO24vDCO15A00
gccooopoooooooooooono.
Use UL Listed Inverse Time Circuit Breaker rated 24VDC, 15A or Type CC Fuse rated 24VDC, 15A Only.
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Orientalmolor

Brushless DC motor and driver package

HBL Series

OPERATING MANUAL
N

Thank you for purchasing an Oriental Motor product.

HM-5007-5
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This Operating Manual describes product handling procedures and safety precautions.

» Please read it thoroughly to ensure safe operation.
» Always keep the manual where it is readily available.



Safety precautions

Only qualified personnel should work with the product.
Use the product correctly after thoroughly reading the section “Safety precautions.”

The precautions described below are intended to prevent danger or injury to the user and other personnel through
safe, correct use of the product. Use the product only after carefully reading and fully understanding these
instructions.

/A\Warning

Handling the product without observing the instructions that accompany a “Warning” symbol may result in serious
injury or death.

A\ Caution

Handling the product without observing the instructions that accompany a “Caution” symbol may result in injury or
property damage.

Note
The items under this heading contain important handling instructions that the user should observe to ensure safe use
of the product.

/\ Warning

General

» Do not use the product in explosive or corrosive environments, in the presence of flammable gases, locations
subjected to splashing water, or near combustibles. Doing so may result in fire or injury.

+ Assign qualified personnel the task of installing, wiring, operating/controlling, inspecting and troubleshooting the
product. Failure to do so may result in fire or injury.

» When the driver’s protection function is triggered, shut off the power immediately. Turn the power back on only after
determining the cause. Continuing the operation without determining the cause of the problem may cause
malfunction of the motor, leading to injury or damage to equipment.

Installation

+ Install the motor and driver in their enclosures in order to prevent injury.

Connection

» Keep the driver’s input-power voltage within the specified voltage to avoid fire.

» Connect the cables securely according to the wiring diagram in order to prevent fire.

* Do not forcibly bend, pull or pinch the cable. Doing so may fire.

* For the driver’s power supply use a DC power supply with reinforced insulation on its primary and secondary sides.
Failure to do so may result in electric shock.

Operation

» Turn off the driver power in the event of a power failure, or the motor will suddenly start when the power is restored
and may cause injury or damage to equipment.

» Do not use it in a vertical applications. When the driver protection function is triggered, the motor will stop operating.
The motor loses holding torque when the power is shut off, allowing the moving parts to fall and possibly causing
injury or damage to equipment.

Repair, disassembly and modification

* Do not disassemble or modify the motor or driver. This may cause injury. Refer all such internal inspections and
repairs to the branch or sales office from which you purchased the product.



A\ Caution

General

» Do not use the motor and driver beyond their specifications, or injury or damage to equipment may result.

» Keep your fingers and objects out of the openings in the motor and driver. This may cause fire or injury.

» Do not touch the motor or driver during operation or immediately after stopping. The surfaces are hot and may cause
a burn.

Transportation

» Do not hold the motor output shaft or motor cable. This may cause injury.

Installation

* Keep the area around the motor and driver free of combustible materials in order to prevent fire or a burn.

+ To prevent the risk of damage to equipment, leave nothing around the motor and driver that would obstruct ventilation.

« The motor and driver should be firmly secured on the metallic plate in order to prevent injury and damage to the
equipment.

» Provide a cover the rotating parts (output shaft) of the motor to prevent injury.

Connection

« Install an overload-protection unit and a ground-leakage breaker. Failure to do so may result in fire.

Operation

+ Use a motor and driver only in the specified combination. An incorrect combination may cause a fire.

+ To avoid injury, remain alert during operation so that the motor can be stopped immediately in an emergency.

* Release all driver control inputs before turning on the power to the driver. Otherwise, the motor may start suddenly
and cause injury or damage to equipment.

+ To prevent bodily injury, do not touch the rotating parts (output shaft) of the motor during operation.

+ Before moving the motor directly with the hands (as in the case of manual positioning), confirm that the driver
operation input is “OFF” to prevent injury.

* When an abnormality is noted, stop the operation immediately, or fire or injury may occur.

» Do not perform the motor’s starting and stopping operations by turning the power on and off. This may cause injury
or damage to the equipment.

Disposal

* When disposing of the motor or driver, treat them as ordinary industrial waste.

Verifying the product name and accessories

Motors, drivers and accessories

Check that the motor, driver and any accessories are all present. If an accessory is missing or damaged, contact the
nearest ORIENTAL MOTOR office.

Motor 1 piece Driver 1 piece

1/O signal cable with connector 1 piece Power cable with connector 1 piece Manual 1 copy



Combinations and type of motors and drivers

HBL series motors and drivers are provided in sets. When you receive a set, check that you have the proper motor
and driver combination.

Unit model Motor model Shaft type | Driver model | Output| Power supply voltage (So%egégg?gt;y)
HBL210K-A HBLM210K-A Round shaft
HBL210K-AA HBLM210K-AA | Round shaft| HBLD10K | 10W S
HBL210K-GN | HBLM210K-GN | Pinion shaft 2GNOK
HBL425K-A HBLM425K-A Round shaft E—
HBL425K-AA HBLM425K-AA | Round shaft| HBLD25K | 25W DC24v
HBL425K-GN | HBLM425K-GN | Pinion shaft 4GNOK
HBL540K-A HBLM540K-A Round shaft
HBL540K-AA HBLM540K-AA | Round shaft| HBLD40K | 40W
HBL540K-GN | HBLM540K-GN | Pinion shaft 5GNOK

* The gear ratio appears at the position in the model number indicated by the box (O).

Motors and drivers have been designed and inspected according to the following standards.
Unit model name is not the recognized name and the certified name under the various safety standards.

Recognized name and certified name are motor model name and driver name.

Standards Certification body Standards File No.
« |UL1950 .
Motor CSA C22.2 No.950 UL UL File No.E208200
UL1950
UL UL File No.E208200
Driver stAogéZ.z No.950
CSA C22.2 No.14 UL UL File No.E171462

* [nsulation class of this motor is A .

Note Applicable standards for EMC directive are stated on Page 7.

BUL RECOGNITION OF DRIVER

Drivers are recognized by UL at following condition.

» Maximum Surrounding Air Temperature 40°C.

+ Solid state motor overload protection is provided in each model.

+ Suitable For Use On A Circuit Capable Of Delivering Not More Than 5000 Amperes dc, 24VDC Maximum Voltage.

+ Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be
provided in accordance with the National Electric Code and any additional local codes.

» Use UL Listed Inverse Time Circuit Breaker rated 24VDC, 15A or Type CC Fuse rated 24VDC, 15A Only.



Installation

Location for installation

The motor and driver are designed and manufactured for installation in equipment.
Install them in a well-ventilated location that provides easy access for inspection. The location must also satisfy the
following conditions:
* Inside an enclosure that is installed indoors (provide vent holes)
* Operating ambient temperature Motor: 0°C to +50°C (non-freezing)
Driver: 0°C to +40°C (non-freezing)
» Operating ambient humidity 85%, maximum (no condensation)
+ Area that is free from an explosive nature or toxic gas (such as sulfuric gas) or liquid
+ Area not exposed to direct sun
+ Area free of excessive amount dust, iron particles or the like
+ Area not subject to splashing water (storms, water droplets), oil (oil droplets) or other liquids
+ Area free of excessive salt
+ Area not subject to continuous vibration or excessive shocks
+ Area free of excessive electromagnetic noise (from welders, power machinery, etc.)
+ Area free of radioactive materials, magnetic fields or vacuum

Motor installation

Direction of motor installation
Motors may be installed either horizontally or vertically.

EHorizontal mounting EVertical mounting
™ Gearhead  Motor Motor
g ]
—1 IS =
Gearhead
Mounting plate

4 ] ) (

B =
Mounting plate L |_|

+* Gearheads are sold separately.

Connecting to other equipment (loads)

When connecting motors to another piece of equipment (load), the motor shaft must be centered. When not properly
centered, vibration will result and ball bearing life will be shortened dramatically, causing motor shaft damage.
The alignment of the coupling used, must be within its specification.

Note When attaching couplings, timing pulleys, gears or the like to a motor shaft, be sure not to subject the motor shaft
to impacts. The ball bearings within the motor may become damaged.

Installing on other devices

BRound-shaft motor To install motor to machinery, make installation holes in the
mounting place.

Use four screws and secure the motor so that there are no gaps
between the motor flange surface and the mounting surface.
Four screws are necessary for mounting (not provided).

The tightening torque for mounting screw is shown below.

Model Screw size Tightening torque

HBLM210K-A M4 2.0N'm (20kgfcm)

HBLM425K-A M5 2.5N'm (25kgfcm)

Mounting screw” HBLM540K-A M6 2.9N-m (30kgfcm)




HPinion-shaft motor To install motor and gearhead to machinery, make installation
holes in the mounting place.

Use screws provided with gearhead and secure the motor so
that there are no gaps between the motor flange surface,
gearhead surface and the mounting surface.

For dimensions of installation holes and the detail of mounting,
see the operating manual of gearhead.

Be sure that only Oriental Motor’s gearheads can be used with
your motor.

Note Clean any dirt off the pilot section of the motor and gearhead.
Insufficient cleaning may cause incomplete attachment and leaking of grease within the gearhead.

Driver installation

Examples of installation
Use M3 screws for mounting. (Use screws of an appropriate length.)

EHorizontal mounting

EVertical mounting

Note - Ventilation for driver heat dissipation is a must in sealed areas such as control panels or when the driver is
installed near a heat source. When the driver temperature exceeds 40°C, forced cooling with a fan is necessary.
* Prevent conductive materials (filings, pins, pieces of windings, etc.) from adhering to the inside of the driver.



Installing and wiring in compliance with EMC directive

General

BEMC directive

The HBL series has been designed and manufactured for incorporation in general industrial machinery. The EMC
directive requires that the equipment incorporating this product comply with the directives.

The installation and wiring method for the motor and driver are the basic methods that would effectively allow the
customer’s equipment to be compliant with the EMC directive.

The compliance of the final machinery with the EMC directive will depend on such factors as the configuration, wiring,
layout and risk involved in the control-system equipment and electrical parts.

It therefore must be verified through EMC measures by the customer of the machinery.

EApplicable standards

EMI
Emission Tests EN50081-2: 1995
Radiated Emission Tests EN55011: 1998
EMS
Immunity Test EN50082-2: 1995

Electrostatic Discharge Immunity Test EN61000-4-2: 1995 Amendment1/1998
Fast Transient/Burst Immunity Test EN61000-4-4: 1995

Installing and wiring

Effective measures must be taken against the EMI that the HBL series may give to adjacent control-system
equipment, as well as the EMS of the HBL series itself, in order to prevent a serious functional impediment in the
machinery.

The use of the following installation and wiring methods will enable the HBL series to be compliant with the EMC
directive (the aforementioned compliance standards).

HAbout power source

The HBL series products are of the DC power-input specification.

Use a DC power supply (such as a switching power supply) that is optimally compliant with the EMC directive.

If a transformer is used in the power supply, be sure to connect a mains filter to the input side of the transformer.

B Connecting mains filter for power source line

Install a mains filter in the AC input line to the DC power supply in order to prevent the noise generated within the
driver from propagating outside via the DC power supply.

For mains filters, use FN250-12/07 (manufactured by Schaffner Electronik AG), 10ESK1 (by CORCOM),
ZAG2210-11S (by TDK), or an equivalent.

Install the mains filter as close to the AC input line of the DC power supply as possible, and use cable clamps and
other means to secure the input and output cables firmly to the surface of the enclosure.

Connect the ground terminal of the mains filter to the grounding point, using as thick and short a wire as possible.
Do not place the AC input cable (AWG18: 0.75mm? or more) parallel with the mains-filter output cable (AWG18:
0.75mm? or more). Parallel placement will reduce mains-filter effectiveness if the enclosure’s internal noise is
directly coupled to the power-supply cable by means of stray capacitance.

EMMains filter for power source

FN250-12/07 10ESK1 (CORCOM) ZAG2210-11S (TDK)
(Schaffner Electronik AG)



EHow to ground

The cable used to ground the driver, motor and mains filter must be as thick and short to the grounding point as
possible so that no potential difference is generated. Choose a large, thick and uniformly conductive surface for the
grounding point.

How to ground the driver

How to ground the motor
Connect the grounding cable along with a set screw to the grounding point, using an inner-clip washer.

RS

EWiring the signal cable
Use a shielded cable of AWG24 (0.2mm?) or more in diameter for the driver signal cable, and keep it as short as

possible.

To ground a shielded cable, use a metal clamp or similar device that will maintain contact with the entire
circumference of the shielded cable. Attach a cable clamp as close to the end of the cable as possible, and connect
it to an appropriate grounding point as shown in the figure.

Shielded cable

Cable clamp

EOthers

» Connect the motor, driver and other peripheral control equipment directly to the grounding point so as to prevent a
potential difference from developing between grounds.

* When relays or electromagnetic switches are used together with the system, use mains filters and CR circuits to
suppress surges generated by them.

» Keep cables as short as possible without coiling and bundling extra lengths.

* Place the power cables such as the motor and power-supply cables as far apart [100 to 200mm (3.94 to 7.87in.)]
as possible from the signal cables. If they have to cross, cross them at a right angle.
Place the AC input cable and output cable of a mains filter separately from each other.



BExample of motor and driver installation and wiring

Motor

Driver

1 8 |
=3
0’ = ol
./
@ I — — A: 0.5m (standard length)

1 @
j m (MmO — A: Motor cable
7 B: Power source line
)J) % J C: Signal line (Shielded cable)

BRRARA

B

D: Cable clamp
c C E: Mains filter
F: DC power supply
7 + D
2m| DE - ‘ 2m

Y

Precautions about static electricity

Static electricity may cause the driver to malfunction or suffer damage. Be careful when handling the driver with the
power on. Always use an insulated screwdriver to adjust the driver’s built-in potentiometer.

Note Do not come close to or touch the driver while the power is on.
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Connection

Driver * This connection diagram shows speed settings for an
DC24V (+10%) 1| 024V "N externally supplied DC voltage. See “Methods of speed
power supply 2| GND setting and their connection,” on page 11 for details on
(DC5V (25%) power supply ) T Tosv _ speed setting methods forllnternal speed potentiometers
START/STOP input [}, (OStan > [ START/STOP and external speed potentiometers.
BRAKE input[h(((())’g)léﬁg?ak ’ 3 | RUN/BRAKE « I/O signal connections can be controlled without contacts
Direction of 'O‘a“°”[h((%'\é)%%vcw J— 4| cwicew (using TTL or transistors), in addition to the switched
Speed output 5| S-OUT control shown in the diagram. See “Signal input circuit,”
Alarm output 6 | ALARM CN2 on page 13 for details
/0
GND 7 | GND WO+ To pull out a connector, spread the latch part of the
8 | NC. connector on the screw driver.
External DC power supply 9| VRH
DC o5V L 10| VRL
TmMA min. (¥ 11| VRM
12| INT.VR -
Internal speed potentiometer —@) INT.VR CN3
MOTOR

Examples of connections Motor

T

1

Note  Turn the power OFF to equipment to be connected.
* Insert connectors firmly all the way till they impact. Incomplete connections leads to operating malfunctions or
breakdowns, so double-check them once before turning the power on.

Motor and driver connections

Connect the motor’s connector to the driver’s connector CN3. To extend the cable, use the optional extension cable,
which can extend it to a maximum of 2 meters.

Model Cable length [m]
FCO2HBL 1.5

Note Do not rework or modify the extension cable. Do not lengthen the motor cable by connecting two or more
extension cables, as this can lead to faulty operation.

Connecting drivers and power supplies

Use power supplies of the capacitances listed below for the DC5V and DC24V power supplies. Use a cable with a
conductor cross-sectional area of at least 0.75 mm? for the DC24V power supply cable. The current input to the
DC24V driver will differ with the motor output and speed. See the data on page 17. The procedure for turning on the
DC5V and DC24V power supplies does not differ.

Unit model DC5V * 5% DC24V £ 10%
HBL210K-A, HBL210K-GN 2.0A min.
HBL425K-A, HBL425K-GN 0.1A min. 3.5A min.
HBL540K-A, HBL540K-GN 4.5A min.

Note « Wait at least five seconds after the power is turned off before turning the power on again or removing or
inserting motor connectors.
 For both the DC5V and DC24V power supplies, the driver may be damaged by input of the wrong voltage,
reverse connecting of positive and negative, or connecting an AC power supply by mistake.



Methods of speed setting and their connection

There are three methods of connecting speed potentiometer, according to the speed

setting method used.
The speed control range is from 300r/min to 2000r/min.
Hinternal speed potentiometer

The motor speed can be adjusted by turning the potentiometer on the driver. This method is best when the motor
speed is not often changed.

EExternal speed potentiometer (CN2)
The speed potentiometer can be operated remote from the motor by connecting the optional external speed
potentiometer (PAVR-20KY). This method is best when changing speeds from a control board or the like.

BMExternal DC voltage (CN2)

The motor speed can be changed with DC voltages of 0-5V. This method is best when controlling speed through a
microcomputer.

Have ready a DC power supply of 1mA or more.

Connection methods
Hinternal speed potentiometer

2J© Set the speed using the speed potentiometer on the driver.
CN1— (] Short circuit pins 11 and 12 of CN2 (1/O) to select the internal
speed potentiometer.

The speed is set to Or/min when the product is shipped.
Rotate clockwise to start the motor rotating.

(] -
Internal speed *’

potentiometer

HEExternal speed potentiometer
External speed potentiometerd] PAVR-20KY

(©ption) | 7 GND Connect as s.hown left using the optional external
8 N.C. speed potentiometer and 1/O signal cable. When
9 VRH noise becomes a concern with extended cables,
10 VRL use shielded cable. Connect external covering of
4 11 VRM shielded cable to pin 7.
12 | INT.VR
CN20 /000

When using the I/O signal cable provided

3000

va
d

1000

Motor speed [r/min]
T

_//

0 1 1 1 1 1
0 20 40 60 80 100

Scale of external speed potentiometer

External speed potentiometer scale/motor speed characteristics
(Representative values)

11



HEExternal DC voltage

7 GND Connect as shown left using an external DC power supply
N.C. and I/O signal cable. When noise becomes a concern with
External DC power supply 9 VRH extended cables, use shielded cable and connect external
DCoO5V (JF 10 VRL covering of shielded cable to pin 7. The input resistance
1mA min. (0 11 VRM between pins 11 (VRM) and 10 (VRL) of CN2 (I/O) is
12 | INT.VR approximately 15 kQ.
CN20 I/00

When using the I/O signal cable provided

3000

pd
2000
/

1000 /

e

IrdinS

0 1 2 3 4 5
DC voltage [VDC]

Motor speed [r/min]

DC voltage/motor speed characteristics
(Representative values)

Note « Do not confuse the polarities of the external DC power supply. The motor will run at its maximum speed and
driver damage may result.
* The voltage of the extermal DC power supply should not exceed 10V. Voltage higher than 10V may damage the
driver.



Signal input circuit (CN2)

Input circuit
+5V

The input circuit is a C-MOS input as shown
C-MOS HC14 equivalent in the figure left.

START/STOP
RUN/BRAKE
Cw/CCw

IG'Z\IE 7; —|—0.1|JF

Examples of connections

Controller Driver
K ] When a DC5V power supply is common to
! .
w5y all, a C-MOS can be used for direct
? M connections as shown left.
+5V \
1
1
C-MOS |
|
GND,
1
|
1
____________ )
Controller Driver
____________ 1 pem o .

! When separate DC5V power supplies are
used, connect with open collectors as
shown in the figure left.

1
|
| +5V 4
| +5V ; %
| - |
| ,—I—l
# Input °
| ! START/STOP
! ! RUN/BRAKE
GND! CW/CCW O01pF
. Il

| |

| |

Note Keep the signal line as short as possible (2 meters or less). When excessive external noise works its way into the
driver, malfunctions can result.
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Signal output circuit (CN2)
Output circuit and connection example

Driver

The output circuit uses open collector output, so an
external power supply is required. The external power
supply should be DC26.4V or less. Also connect limiting
resistors according to the power supply voltage to keep the
current from exceeding 10mA.

26.4V max.
10mA max.

28C2458 equivalent

Example of output signal connections

Connections are common for the ALARM (alarm output) and S-OUT (speed output) outputs.
B Speed output

To confirm the motor speed, calculate by finding the speed output frequency.

Speed output frequencyd Hz[

Motor speed r/minC O 12 x 60
1 0.88msec
R O Speed output frequencyd Hz[d T

Speed signal output waveform

EAlarm output

The alarm output is output when the driver’s protection function is engaged. The output is driven L when the alarm is
output.

See page 16 for an explanation of the types of protection functions.

Noise control

When excessive external noise works its way into the driver, malfunctions can result. To prevent problems caused by
noise, take the following countermeasures.

EPower supply lines

* Separate the power line of the noise source from the driver’s power line.
* Separate power lines at least 30cm from any cable running a large current.

ESignal lines (1/0O)
* Make wiring as short as possible and never more than 2m.
» When setting the speed with an external speed potentiometer or DC voltage, use shielded wire.

EMotor cable
Place motor cable at least 30cm away from any cable running a large current.



Operation

Operating the motor

After connection, STOP input or BRAKE input is changed to H (OFF) and after turning the power on, operate the
motor according to the mode table for signal input.

Mode table for signal input

Mode Signal input CW/CCW | START/STOP BRAKE
Clockwise (CW) rotation L L L
Counterclockwise (CCW) rotation H L L
Brake (Instantaneous stop) HorlL L H
Stop (natural stop) HorL H HorlL
#L: ON, H: OFF

Direction of rotation, instantaneous stops and natural stops

EDirection of rotation
To rotate the motor in a clockwise (CW) direction, CW/CCW input is changed to L (ON). To rotate itin a
counterclockwise (CCW) direction, CW/CCW input is changed to H (OFF).

Hinstantaneous stops
The motor stops instantly when the BRAKE input is changed to H (OFF).

ENatural stops
The motor comes to a natural stop when the STOP input is changed to H (OFF).

Operating conditions

Note Keep the motor case temperature to 90°C or less and the rear panel temperature of the driver to 80°C or less.

Be sure the following conditions apply when running the motor. Motor conditions are defined based on motor
temperature rises. The greater the frictional load or inertial load, or the more frequent the start/stops or direction
reversals, the higher the temperature will rise.

Conditions for continuous operation

The load torque converted into the motor shaft should not exceed the rated torque.
(See “Speed-torque characteristics,” and “Load torque-driver input current characteristics” on page 17 for rated
torque, starting torque.)

Speed setting range

The speed converted into the motor shaft should be in the range 300~2,000r/min. Below 300r/min operation is
unstable and below about 200r/min the motor stops. Set the speed without load at or above 300r/min.

Inertial load conditions
The inertial load (GD?) converted into the motor shaft should be no greater than the permissible load inertia.

Operating patterns
When doing start/stops (instantaneous stops) or direction reversals in short cycles, pay careful attention to motor
and driver temperature rises.

15
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Example of operational timing chart

The left chart shows an example for

H: OFF

change of direction, instantaneous
stop and natural stop operations.

H: OFF

RUN/BRAKE L: ON

Protection functions

AWarning » When the driver’s protection function is triggered, shut off the power immediately. Turn the power
back on only after determining the cause. Continuing the operation without determining the cause
of the problem may cause malfunction of the motor, leading to injury or damage to equipment.

The HBL series has several protection functions. When they are engaged, an alarm signal is output externally and
the motor comes to a natural stop. When the alarm signal is output, shut the DC24V and DC5V power supply off
temporarily, eliminate the cause of the alarm, and then turn on the power supply again.

Type of protection

, Action Response
function
This function is engaged when a load in Look up the load torque/driver input current
excess of the motor’s rated load is applied |characteristics on page 17 and double-
Overload for roughly five seconds or more or when check the load torque. If the rated torque
protection doing start/stops (instant stops) or direction |has been exceeded, lower the load torque.
Alarm reversals in short cycles. If the torque is less than or equal to the
output rated torque, lengthen the operating cycle.
Prevents motor malfunction when the sensor | Check to see if the motor cable connection
cable within the motor cable is disconnected |is broken.
Open-phase . . . .
. during motor operation. (An alarm signal will
protection not be output while the motor is at a
standstill.)




Characteristics

Speed-torque characteristics

Limited Duty Region: Principally, the operation range for acceleration and deceleration.
The limited duty region should be used for no more than 5 seconds at 1500r/min max.

HBL210K-O HBL425K-1 HBL540K-
E o
g = “gu z Rated torque g =
“g E Rated torque Starting torque “g 2 Rated torque
Starting torque 154 015 ¥ -+ Starting torque
Y Limited duty region
. 06 1~ - -——— - 1.2510.1251-- T
gg 882 __ | Limited duty region 510.125 2.440.24 Timited duty Togion
o ' o 1.01 0.10 21021--
S 5 g
5 ) . 5 Continuous duty region =3 ) .
F 0.2510.025 Continuous duty region ~ 054 005 S 11 0.1 Continuous duty region
0 0 T g T 0- 0 0 0 r r r
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000
300 300 300
Speed [r/min] Speed [r/min] Speed [r/min]

* The box (O) represents the shaft type of either GN or A.

Load torque-driver input current characteristics

With the HBL series, the driver’s input current varies depending on the load torque. Since the load torque and the
driver input current are nearly proportional, the load torque can be estimated from the driver input current. This
characteristic applies when the motor is rotating at constant speed; it does not apply when starting or changing
direction, since current is larger at such times (The characteristics given here are typical values).

HBL210K-[1 HBL425K-
15 3.0 2000r/min
2000r/min
= < 1000r/min
z 10 = 20
[ 1000r/min o
5 5
= d S 300r/min
Q.
s | 300r/min £ /
g 05 = g 10
5 / A 5 / /
% % ~ s // //Rated e
0 . . 1 0 / . 1
0 0.02 0.04 0.06 0.08 [NOm] 0 0.05 0.10 0.15 0.20  [NOm]
[ T T T T T T T 1 I T T T T T T T 1
0 0.2 0.4 0.6 0.8 [kgfem] 0 0.5 1.0 15 2.0 [kgfcm]
Torque Torque
HBL540K-[1
4.0 2000r/min
1000r/min
3.0
z e
€
g 300r/min
3 50
5 . /
Q.
£
E /
=
a 1.0
Rated torque
|
% |
0 T T T
0 0.1 0.2 0.3 [NOm]
I T ' T ' T T ! *The box (O) represents the shaft type of either GN
0 1.0 2.0 3.0 [kgfcm]
orA.
Torque

17
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Troubleshooting

When the motor is not running properly, try to find the problem in following table. If you still cannot solve the problem,
contact your nearest ORIENTAL MOTOR office.

Problem

What to check

Response

Motor does not run.

1.1s the power supply connected
correctly?

Connect the power supply correctly.

2.Are the connector connections
secure?

Insert connectors firmly all the way in.

3.Are the START input and RUN input
ON (L level)?

Change the START input and RUN input to ON (L
level).

4.1s the speed potentiometer turned all
the way in the counterclockwise
direction?

Turn the speed potentiometer to the clockwise.
(This applies to both internal and external speed
potentiometer.)

5.1s the alarm signal being output?

Turn the power off, eliminate the cause of the alarm
and then turn the power back on after waiting at
least five seconds from when the power was turned
off. The motor returns to its status prior to the alarm
output.

6.Have you selected the desired speed
setting method?

Select the desired speed setting method.

Speed does not
change.

1.Have you selected the desired speed
setting method?

Select the desired speed setting method.

Motor rotates in an
opposite direction.

1.Are you using a gearhead?

Some gearhead speed ratios will cause rotation in
the opposite direction to the motor shaft.

2.1s the CW/CCW input logic correct?

Input the desired rotation direction logic.

Motor does not stop
quickly.

1.1s it set for STOP input?

Change the STOP input to BRAKE input.

2.1s the load inertia excessive?

Check the load inertia.

Alarm is output.

1.1s there an overload?

Check that the load is no greater than the rated load
and no greater than the permissible load inertia.

2. Are direction reversals or start/stops
being repeated in short cycles?

Try lengthening the operating cycle or reducing the
load.

3.1s the motor cable connection
broken?

If there is anything wrong with the motor cable
(sensor signal), the motor will stop. Check for any
damage to the motor cable.




19



» Unauthorized reproduction or copying of all or part of this Operating Manual is prohibited.
If a new copy is required to replace an original manual that has been damaged or lost, please contact your nearest Oriental

Motor branch or sales office.

» Oriental Motor shall not be liable whatsoever for any problems relating to industrial property rights arising from use of any
information, circuit, equipment or device provided or referenced in this manual.

» Characteristics, specifications and dimensions are subject to change without notice.

» While we make every effort to offer accurate information in the manual, we welcome your input. Should you find unclear
descriptions, errors or omissions, please contact the nearest office.

- Orientalmolor is a registered trademark or trademark of Oriental Motor Co., Ltd., in Japan and other countries.
Other product names and company names mentioned in this manual may be registered trademarks or trademarks of their
respective companies and are hereby acknowledged. The third-party products mentioned in this manual are recommended
products, and references to their names shall not be construed as any form of performance guarantee. Oriental Motor is not
liable whatsoever for the performance of these third-party products.

© Copyright ORIENTAL MOTOR CO., LTD. 2010

* Please contact your nearest Oriental Motor office for further information.

ORIENTAL MOTOR U.S.A. CORP.
Technical Support Tel:(800)468-3982
8:30 Am. to 5:00 PM., P.S.T. (M-F)

7:30 AM. to 5:00 pm., C.S.T. (M-F)
E-mail: techsupport@orientalmotor.com
www.orientalmotor.com

ORIENTAL MOTOR (EUROPA) GmbH
Headquarters and Dusseldorf Office
Tel:0211-52067-00 Fax:0211-52067-099
Munich Office
Tel:089-3181225-00
Hamburg Office
Tel:040-76910443 Fax:040-76910445

ORIENTAL MOTOR (UK) LTD.
Tel:01256-347090 Fax:01256-347099

ORIENTAL MOTOR (FRANCE) SARL
Tel:01 47 86 97 50 Fax:01 47 8245 16

ORIENTAL MOTOR ITALIA s.r.l.
Tel:02-93906346 Fax:02-93906348

Fax:089-3181225-25

TAIWAN ORIENTAL MOTOR CO.,LTD.
Tel:(02)8228-0707  Fax:(02)8228-0708

SINGAPORE ORIENTAL MOTOR PTE LTD
Tel:(6745)7344 Fax:(6745)9405

ORIENTAL MOTOR (MALAYSIA) SDN. BHD.
Tel:(03)22875778  Fax:(03)22875528

ORIENTAL MOTOR (THAILAND) CO.LTD.
Tel:66-2-254-6113 Fax:66-2-254-6114

INA ORIENTAL MOTOR CO.,LTD.
KOREA

Tel:(032)822-2042~3 Fax:(032)819-8745
ORIENTAL MOTOR CO.,LTD.
Headquarters Tokyo, Japan
Tel:(03)3835-0684 Fax:(03)3835-1890
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