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Orientalmotor

HG-9013-4

OPERATING MANUAL

Hollow-Shaft Gearhead
(GFS Type)

Thank you for purchasing an Oriental Motor product.

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.

Introduction

H Before use

Only qualified personnel should work with the product.

Use the product correctly after thoroughly reading this manual.

Should you require the inspection or repair of internal parts, contact the
Oriental Motor office where you purchased the product.

Ml Hazardous substances
RoHS (Directive 2002/95/EC  27Jan.2003) Compliant

Checking model names and accessories

This operating manual covers the following products.

Applicable products :

GFS2GOFR, GFS4GOFR, GFS5GOFR, GFS6GOFR

# [ in the model names indicates a number representing the gear ratio.

Check the model names of the motor and gearhead. Only a motor and a
gearhead of the same model type and pinion-shaft type can be connected, as
shown in the example below:

e Gearhead model

GFS @ G20FR

L Pinion-Shaft __|
Type

e Motor model

Example: BLF|%120A- GFS

Model
type

The following accessories are included with the gearhead. Please check the
package to confirm that all items are included:

Mounting hexagonal socket head screw set

Screw, hexagonal nut”, flat washer and spring washer............... 4 pcs. each

* The GFS6GOFR does not come with hexagonal nuts.

® Motor/gearhead assembly screw ..

® Safety COVET ....ocevvveriereriecriccrienne .

e Safety cover mounting screw (M3) ....cccovveveerennnieccnnenieienenenes 2 pes.

® Parallel KeY......ooovveiieiiieiieieieeeeee e 1 pe.

Model” Key dimensions [unit: mm (in.)]

GFS2GOFR 4x4%25 (0.1575x0.1575%0.984)
GFS4GOFR 5x5x25 (0.1969x0.1969%0.984)
GFS5GOFR 6x6x25 (0.2362x0.2362x0.984)
GFS6GLOFR 8x7x30 (0.3150x0.2756%1.181)

# [ in the model names indicates a number representing the gear ratio.

Assembling the motor and gearhead

m ¢ Forcibly assembling the gearhead and motor or allowing
a piece of metal or other foreign matter to enter the
gearhead will damage the motor pinion shaft or
gearhead gears, resulting in increased noise, shorter
service life or an unexpected accident. Exercise due
caution.

¢ The motor cable cannot be assembled in the direction
facing the gearhead output shaft, because the cable will
be blocked by the gearhead case.

e Do not let dust or other foreign matter adhere to the pilot
section of the gearhead or motor. Also, be careful not to
cause the O-ring to be pinched when the gearhead is
assembled with the motor. Dust adhesion or a pinched
O-ring may cause grease to leak from the gearhead.

The GFS6GOFR has a lid to prevent grease from flowing out of the
gearhead. Remove this lid when assembling the motor.

Assemble the gearhead with the motor using their respective pilot sections as
guides. Do not press the motor pinion shaft strongly against the casing or
gears of the gearhead. Also confirm that no “gaps” exist between the motor
flange surface and the end face of the gearhead pilot section.

Pilot section

Gearhead

Motor pinion shaft
1. Determine the motor cable position before assembly.

The motor cable can be assembled in any of three 90° orientations.
2. Install the motor onto the gearhead.

3. Tighten the supplied motor/gearhead assembly screw (4 pcs.).
[see the table below]

Gearhead

# Tightening torque
Model SCrEW | Junit: N-m (Ib-in)]
GFS2GOFR M4 1.8 (15.9)
GFS4GLIFR M6 6.4 (56)
GFS5GLIFR
OFSEGDIFR M8 15.5 (137)

* [ in the model names indicates a number representing the gear ratio.

H Changing the position of the motor cable
Change the cable position to one of three 90-degree directions.




Installing to your equipment

H Installation direction
A hollow-shaft gearhead can be installed by using either its front or rear side
as the mounting surface.

Front

Hollow-shaft gearhead

Motor

Rear

M Installation method

o Affix the gearhead onto a smooth, machined metal surface using the
supplied hexagonal socket head screw set.

e Drill mounting holes in the metal plate for installation of the gearhead.

e Using the supplied hexagonal socket head screw set and the four mounting
holes provided in the gearhead’s mounting surface, affix the gearhead in
such a way that there is no gap along the equipment’s mounting surface.

e The GFS6GOFR does not come with hexagonal nuts. Insert flat washers
and spring washers on the head side of screws.

e Using the supplied safety cover mounting screw (M3-2 pcs.), install the
supplied safety cover on the hollow output shaft opposite the shaft end on
which the load shaft is installed.

Maximum applicable plate thickness
The values in the table are based on the use of the hexagonal socket head
screw (supplied).

Maximum applicable plate

w
Model thickness [unit: mm (in.)]

GFS2GOFR 5 (0.20)

GFS4GOFR 8 (0.31)

GFS5GOFR

GFS6GLIFR 12 (0.47)

# [ in the model names indicates a number representing the gear ratio.

H Using the front side as the mounting surface
Use the boss of the output shaft (h8) to align the center.

Safety cover mounting screw (M3)

¥
e
'
Boss of the output shaft 4
W% Safety cover
/
S Mounting screw

Flat washer
Spring washer
Nut

H Using the rear side as the mounting surface
Safety cover mounting screw (M3)

« Safety cover

N Mounting screw

Flat washer

Spring
washer

Nut

4x@C

m When installing the gearhead using its rear face, be certain
that dimension E does not exceed the specified value so
that contact between the mounting plate and motor is

prevented.
* Tightening torque
Model SCrEW | [unit: N-m (lb-in)]
GFS2GOFR M5 3.8 (33)
GFS4GOFR M6 6.4 (56)
GFS5GOFR
GFS6GOFR M8 15.5 (137)

* [ in the model names indicates a number representing the gear ratio.

® Mounting hole dimensions [Unit: mm (in.)]

Model” oA @B H8 @c @D E
o0

GFS2GLIFR (2??6) (1_333‘;e°+3»°°15) 0217 (0?§8> (1?194)

GFS4GLOFR (3?;10) (1.4?;%1*5:0015) (0?2-26) (1:,3108) (1:.))5?4)

GFS5GOIFR (i_%‘;) (1.956%??;0015) (0225) (1:_3??8) (14.;13)

* [ in the model names indicates a number representing the gear ratio.

The GFS6GOFR does not come with hexagonal nuts. Provide threaded
holes.

Nominal
diameter
Model” DA @B H8 @D E of
mounting
screw
GFsecOrR | 120 58 "5 42 57 M8
(4.72) | (2.2835 *3°'%) | (1.65) | (2.24)

* [ in the model names indicates a number representing the gear ratio.

Installing a load

H Installing the load shaft

e When installing the load shaft onto the hollow output shaft of the gearhead,
align the centerlines of the hollow output shaft and load shaft.

® The hollow output shaft has a key groove. Machine a key groove in the
load shaft and then affix the two shafts using the supplied parallel key.

® The recommended tolerance of the load shaft is “h7.”

e Use a stepped load shaft and affix it using an end plate if large, frequent
impacts are expected due to instantaneous stops or when the overhung load
is large. For details, refer to “Affixing method using end plate”.



e Stepped load shaft

e Affixing method using retaining ring
Install each hexagonal socket head screw over a retaining ring, spacer, flat
washer and spring washer and securely affix the ring.

Spring washer

s

Hexagonal socket
head screw
Flat washer

Spacer
Retaining ring

Hollow output shaft

Flat washer

Hexagonal socket
head screw

Spring washer

\

Parallel key / s
pacer

Retaining ring

e Affixing method using end plate
Affix the load shaft by tightening the hexagonal socket head screw over an
end plate, flat washer and spring washer.

Spring washer

Hexagonal socket
head screw
Flat washer

End plate

Hollow output shaft

Flat washer

AMMMMITTIITNINNINES g

T

7\\‘7&\\\\\\\\\\\\\\\\\\\\\\\\\\“

head screw

Spring washer

Parallel key End plate

m The supplied safety cover cannot be installed because it
interferes against the hexagonal socket head screws. The
customer must provide other protective measure for the
rotating part.

Hexagonal socket

® Non-stepped load shaft

Install each hexagonal socket head screw over a retaining ring, spacer, flat
washer and spring washer and securely affix the ring. Also insert a spacer on
the load shaft side.

Hexagonal socket
head screw

Flat washer

Spacer
Retaining ring

Hollow output shaft
Retaining ring

Flat washer

Hexagonal socket
head screw

N
F\‘i\\\\\\\\\\\\\\\\\\\\\"&\\N
Spring washer

\

Spacer

Parallel key

Spacer

o Recommended load shaft installation dimensions
[Unit: mm (in.)]

Model* Inner diameter of Recommended tolerance
hollow shaft (H8) of load shaft (h7)
@12 5% @12 Qo
GFS2GOFR
(20.4724 "5 (D0.4724 _§.0007)
@15 +g'027 @15 _8013
GFSAGOFR
(205906 "5 (20.5906 -60007)
+0.033 0
GFS5GLOFR 20 o @20 002
(30.7874 o) (D 0.7874 _o.0008)
@25 +8'033 325 -8.021
GFS6GOFR
(20.9843 5% (0.9843 8 o008)
Model” Nomlna_l c.ham.eter of Applicable screw
retaining ring
GFS2GOFR 312 (30.47) M4
GFS4GOFR 315 (80.59) M5
GFS5GOFR 320 (30.79) M6
GFS6GLOFR @25 (20.9843) M10
# . Outer diameter of
Model Spacer thickness stepped shaft (@D)
GFS2GOFR 3(0.12) 20 (0.79)
GFS4GOFR 4 (0.16) 25 (0.98)
GFS5GOFR 5(0.20) 30 (1.18)
GFS6GOFR 6 (0.24) 40 (1.57)

* [ in the model names indicates a number representing the gear ratio.

m e When installing the load shaft onto the hollow output
shaft, be careful not to damage the hollow output shaft or
the bearing.

o Apply grease (molybdenum disulfide grease, etc.) on the
surface of the load shaft and inner walls of the hollow
output shaft to prevent seizure.

¢ Do not modify or machine the hollow output shaft. Doing
so may damage the bearing and cause the gearhead to
break.

o If the motor receives an overhung load, it is
recommended that the load be affixed using one of the
installation methods explained under “Stepped load
shaft.”



Notes on use

e Use the gearhead in an ambient temperature ranging between 0 to +50 °C
(+32 to +122 °F), and at a humidity of 85% or less.

® Avoid using the gearhead in a location subject to direct sunlight or
splashing water/oil.

® Avoid using the gearhead in a location subject to significant vibration or
shock, dust, or in a place where flammable or corrosive gases are
generated.

e On rare occasions a small amount of grease may leak from the gearhead. If
leaked grease is feared to contaminate the surrounding environment, check
for grease leakage during regular inspections or provide an oil pan or other
device to prevent damage resulting from contamination. Leaking oil is a
cause of malfunction in your equipment or product.

H Rotating direction of the gearhead output shaft
The rotational direction of the gearhead’s hollow output shaft varies
depending on whether the shaft is viewed from the front or rear of the
gearhead.

e Viewed from front o Viewed from rear

When the CW
input is ON

When the CCW  When the CW

When the CCW inputis ON  input is ON

input is ON

o Maximum allowable torque

The gearhead’s output torque increases proportionally to the gear ratio.
However, the load torque applied to the gearhead is limited by the gear
material and other conditions. This torque limit is defined as the “maximum
allowable torque,” which is specified in accordance with the gearhead size
and gear ratio. Use the gearhead within the allowable torque as appropriate
for each gear ratio. Refer to the catalog for details. Moreover, a hard
mechanical stop should never be used. The use of such a stopper may damage
the gearhead due to the impact generated through contact.

® Allowable overhung load and allowable thrust load

“Overhung load” refers to the load applied to the gearhead’s output shaft in
the vertical direction, as shown below. “Thrust load” is the load applied to
the output shaft in the axial direction. Since the overhung load and thrust load
have a significant influence on the service life of the bearing and the strength
of the shaft, be careful not to allow the overhung load and thrust load to
exceed the allowable values specified in the table below.

Overhung Ioadu .y

%
Ky
p— =

/|
rA
-
Thrust load

5

Z0

Load shaft

Allowable overhung load and allowable thrust load

Allowable overhung load™?
[N] Allowable
Model”' | Gear ratio [ Distance from hollow-shaft | thrust
gearhead mounting surface | load [N]
10 mm 20 mm
5,10 450 (410) 370 (330)
GFS2GLIFR 15 to 200 500 (460) 400 (370) 200
5,10 800 (730) 660 (600)
GFSAGLIFR 15t0 200 | 1200 (1100) | 1000 (910) 400
5,10 900 (820) 770 (700)
GFS5GOFR | 15, 20 1300 (1200) | 1110 (1020) 500
30to 200 | 1500 (1400) | 1280 (1200)
5,10 1230 (1130) | 1070 (990)
GFS6GOFR | 15, 20 1680 (1550) | 1470 (1360) 800
30 to 100 | 2040 (1900) | 1780 (1660)

*1 [ in the model names indicates a number representing the gear ratio.
%2 The values of allowable overhung load assume a motor shaft speed of
3000 r/min. The values in parentheses are based on 4000 r/min.

e Unauthorized reproduction or copying of all or part of this manual is
prohibited.

e 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.

e 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.

o Orientalmolor is a registered trademark or trademark of Oriental
Motor Co., Ltd., in Japan and other countries.

© Copyright ORIENTAL MOTOR CO., LTD. 2009

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

ORIENTAL MOTOR U.S.A. CORP.
Technical Support Tel:(800)468-3982
8:30 AMm. 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 Fax:089-3181225-25
Hamburg Office Tel:040-76910443 Fax:040-76910445
ORIENTAL MOTOR (UK) LTD. ORIENTAL MOTOR (FRANCE) SARL

Tel:01256-347090 Fax:01256-347099

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

Tel:01 47 86 97 50 Fax:01 47 82 45 16

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

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



