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Process of selection and
example of selection

ARV E o] [CHe) ST=IETa[e]gl  In Case of Foot or Flange Mount

APPlICALION wseeesseersseemsseeessssnssenense Conveyor (Moderate shock load) ggrlgglé%% 20
Conveyor Speed ........................... lOm/mIn 5kg|:| uni@

i 0 5kgf0d unitd
Welght Of Work ............................. 620Kg
(Mass of Work 620kgf)

Type of Drive -
Operating Time

- Chain(Located on the center of shaft)
........................... 12 hOUrS/day

Chaifd 10

Sprockefl 101
9120 —V=10m min

| V7
M=620kg
0 W=620kgf0]

Starting & Stopping Frequency-+ 720 times/day

Area of Use
Coefficient of Friction

Area of Power Supply Frequency of 60Hz
- Supposed to be 0.2

Chain(1), Sprocket(1) and other conditions were neglected for this calculation.

Deciding Type

Process of Selection

Decide on Parallel Shaft, Right
Angle Shaft or Hollow Shaft

S| Unit

Example of Selection

Chaif 20
10kg
0 10kgfd

Gravimetric Unit

Decide on a G3 Series(parallel shaft) considering the mounting space.

—

Determining
Reduction
Ratio

‘ Determine Reduction Ratio: ‘

Required rotating speed for output shaft
Power supply frequency x 30

Required Rotation Speed of Conveyor Shaft(] WD 10.6 rpm

Since the diameter of sprocket for conveyor shaft and that of reducer output shaft are the same, we obtain.

10x 1000

—v

Checking
Torque

‘ Calculate Actual Load Torque(TL)

106 - 1

10 6ox 30 U 160

Tu0 9.8+ 6200 2¢ 50 100k 02x — 0 [ 188NIm
: 2X 24 1000

300
2x 1000

TuT 6200 2x 50 100 0.2% 019.2kgfIm

Calculate equivalent torque(TLE) of
output shaft from service factor:
(sf given in Table-1 on page E4)

Adjust Actual Load Torque(TL,

) using a Service Factor (Sf).

Teed Tix Sf

Choose the allowable torque(TA)
of output shaft from the performance
table, which should be greater than TLE

Tield 188x 1.2500 235NIm

Tel 19.2x 1.2500 24kgfim

Select an appropriate model of T.ell Ta G3LM-32-160-T040

—w

Checking
Inertia

‘ Calculate Actual Load Inertia ‘

to Motor Shaft

Calculate Load Inertia converted ‘

Calculate Equivalent Inertia using
the correction factor corresponding
to the operating condition.

Calculate Actual Load Inertia Moment(lL)

11 6200 85 7D 88 50 B 0 20 100 -0

0 14.29kgIm?

Convert IL into the equivalent value at the motor shaff] | 200
1.0 1xO i P

1o 0 14.29x0 - =5 160 ?
0 0.000558kgIm?

Calculate Actual Load GD& GDZ0
GD {0 620x 0.3 %Ek 5% 0.3% 20010 10x 0.3°0
0 57.15kgfIm?
Convert GD? into the equivalent value at the motor shaft] 6D30
GD;0GDIxO i EF
GDj057.15x0 160 T= P
01 0.00223kgfIm?

Correction factor from the operating condition is 3.

Calculate Equivalent Inertia Moment D |¢e[]
lee 0 1o %0 Correction factor(ll Table-3 on page E-30
100 0.000558x 301 0.001674kgIm?

Choose the model which satisfy [2e 0 Allowable Inertia Momen! [0

Calculate Equivalent GD& GD D
GD#2 00 GD3 x I Correction factorT Table-3 on page E-30
GD§i 00.00223x 30 0.0067kgﬂm2

Choose the model which satisfy GDZE Allowable GDZ GDAT

From Table-2 on page E4,
choose the model which satisfy
Equivalent Inertia O Allowable Inertia.

G3LM-40-160-075

g

Checking
O.H.L.

Determine K1 by the type of drive
O Table 4 on page E60
Determine k2 by the location of the load
O Table-5 on page E60
Tie x Kix K2
R

OR: Pitch Circle Radius of sprocket,
[ etc. equipped to reducer shaft

O.H.L.O

Select O.H.L.O Allowable O.H.L.
from the performance table

Ki1
KoO 1
24x 1x 1
O.H.L.O %D 3917N O.H.L.O I O 400kgf
2x 1000 2x 1000

Select the model which satisfy O.H.L.O Allowable O.H.L., then found G3LM-32-160-T040

—w

Final
Decision

Select the most appropriate model
which satisfy all the conditions

required from torque, inertia and O.H.L.

The most appropriate model is G3LM-40-160-075




: Sprocket
= eTnle] [SNe) STl [=Teld[elgl N case of Shaft Mount PCD@ 260
Skol] unit V=30mO min
Application Conveyor (Moderate shock load) 0 5kgfd unitd ZoomLmi
Conveyor Speed ............................ 30mO min
Weight Of WOrK seeeeeeeeeeesseseesannnnnees 100kg M=100k@ W=100kgf|:|
D Mass of Work ................................ 100kng
Type of Drive - Chain | _ _ _ _
Operating Time «eeeeeeseeesseeesseeens 12 hours/day
Starting & Stopping Frequency -+ 720 times/day .
Area of Use Area of Power Supply Frequency of 60Hz Chain10kg \
Coefficient of Friction ««--«sessseees Supposed to be 0.2 0 10kgfd

Conditions other than above stated were not considered in this calculation.

Process of Selection

S| Unit

Example of Selection

Gravimetric Unit

Deciding Type ‘ §f';§};‘|’,gf;fh';$t"°w shaft rightangle shaft, | | e cide on F3-Series, F3S-Type (hollow shaft) model considering from the shaft mounting.
ini D ine Reduction Ratio:
Ds;‘j,{]"g't?g’;g ‘ ctermine Reduction Raflo ‘ Required Rotation Speed of Conveyor Shaft[] 73(2);0}(019[0 034.1 rpm
Ratio ) ) Since the rotation speed of the conveyor shaft and that of the reducer's output shaft are the same.
Required rotating speed for output shaft 34.1 1
Power supply frequency x 30 i05ox30 © B0

required from torque, inertia and O.H.L.

In case the torque arm is to be made by

by the calculation below:

Actual Load Torquex 1000

l 280 280
Checking ‘ Calculate Actual Load Torque(TL) Tu09.8x0 1000 2% 50 100 0.2x 7 1000 0329NIm | T 1000 2x 50 100 0.2x 2% 1000 03.36kgtIm
Torque
Calculate equivalent torque(TLE) of . . .
output shaft from service factor: Adjust Actual Load Torque(TL) using a Service Factor (Sf).
(sf given in Table-1 on page E4)
Tiel Tux SF Tied 32.9x 1.2500 41.1NOm Tiel 3.36x 1.2500 4.2kgfm
Choose the allowable torque(TA)
?Jtﬁﬁt%,“ﬁ.iﬂifﬁ{,’j’ﬂé’;egi’:;{‘e’?t”.fa"ﬁ ?LE Select an appropriate model of T.ell TA F2SM-25-50-T020A
R
Checking ‘ Calculate Actual Load Inertia ‘ Calculate Actual Load Inertia Moment(lL) Calculate Actual load GD& GD?2[
Inertia
i m o082 rmer 5088 mx am 008200 60w 100x 0280 Blex 5¢ 0.28% 200 10 02670
0 2.25kgIm? 09.02kgfim2
Calculate Load Inertia converted ‘ Convert IL into the equivalent value at the motor shaff] | 200 Convert GD? into the equivalent value at the motor shaft] GD 50
to Motor Shaft . 2 2 .
1.0 IxO i P GD;OGD{xO i [P
1o 0 2.25x0 50[12 GD309.02x0 50[?
{1 0.0009kgIm? 0 0.00361kgfIm?
Calculate Equivalent Inertia using . . . B
the correction factor corresponding Correction factor from the operating condition is 3.
to the operating condition.
Calculate Equivalent Inertia MomentD Ize0 | Calculate Equivalent GDEl GD 7e [
lse 0 12 x 0 Correction factor Table-3 on page E40 | GD§a O GD3 x [ Correction factor(T Table-3 on page E40
l.e[1 0.0009% 30 0.0027kg]m2 GD{2 00.00361x 30 0.0108kg]‘]m2
Choose the model which satisfy 12e 0 Allowable Inertia Momenfl a0 |  Choose the model which satisfy GD3L Allowable GDZ GDA
From Table-2 on page E4,
choose the model which satisfy F3SM-35-50-075
Equivalent Inertia O Allowable Inertia.
g
Final Selgct thg most appropria}t}e model
Decision | Which satisfy all the conditions Finally we can determine the model F3SM-35-50-075

Torque Arm TAF2S-35(0Option Number) is recommended. Refer to page E62.

customer, the distance(r) from the

center of the output shaft to the fixing point, should be no less than 12.4mm

41.10 4.2[x 1000

Allowable O.H.L.O mass of Reducer

34801 355(119.8x 111 170 Hi24

[ As for calculation of torque arm, please see page E62 of MIDI SERIES (0.1kW - 2.2kW) Catalog.
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Technical Note

Service Factor (Sf)

Paralel Shaf G3 Series, H2 Series and F-F3 Series gearmotors and reducers are designed for the operation of 10 hrs/day with moderate

([ Performance

TaeDmensiond  shock loads. In case of using in severer condition, adjust the load torque with the Table-1 below.

Gearmotor 0 Table-10
with Brake
Service Factor(S
WEFRESET) Load Condition D Application
Seamie Under 3 hrs/day 30 10 hrs./day Over 10 hrs/day
Gearmotor
Clichirake ) Conveyors(uniform load), Screens, Agitators(low viscosity),
Uniform Load 1 1 1 Sewage Disposal Equipments(light load), Machine Tools(feed
e shaft), Elevators, Extruders, Distillers
g-e.[iyupceer Conveyors(non-uniform or heavy load), Agitators(high
S 1 1 1.95 viscosity), Machines for Vehicles, Sewage Disposal
uRg’erfg\rg?aﬁcSe_ Moderate Shock Load ’ Equipments(moderate load), Hoists(light load), Paper Mills,
TebeDinerson] Feeders, Food Machines, Pumps, Sugar Mills, Textile Machines
o
with Brake
T Heavy Shock Load 1 1.95 15 Hoists(heavy load), Hammer Mills, Metal Mills, Crushers,
Qutdoor Tumblers
Gearmotor
vith Brake
Gearmotor
with Clutch

[Brake

Reduce
[ Double Shaftl

srye Allowable Inertia Moment (Ia) Allowable GD? (GD#R)

Reducer

Holow St When operating gearmotors intermittently under high inertia load, critical torque may instantaneously arise at the

Performance

Taepmenson - Starting(or stopping in brake gearmotor). This may cause unexpected accident, therefore, be sure that the inertia of the
Geamotr connecting machine should be within the allowable value listed in the Table below, which may vary according to the
with Brake
connecting type and/or starting frequency.
Qi

Gearmotor

it m Allowable Inertia Moment | by Capacityl] GD2[
ettt 0 Motor shaft or Input Shaft Equivalent[

Unit: Inertia Moment [0 kgdm20 GD&l kgfim2(1] Table-20

S-Type
Reducer ] H H
3-Phase 1-Phase Allowable Inertia Momenif] a0 AllowableGD GDA Note 10In cage of reducers, operating with the input
B rotation speed of over 1800rpm, the
s el 50W Reduction Ratiol 1/100 1/240 — 0.0002 0 0.00080 allowable inertia moment | (GD?) can be
obtained by multiplying the value in the left
T 50W Reduction Ratio 1/3000 1/900 — 0.0001 0 0.00040 by (1800/Input rpm)2. (Example: In case the
WalrResita, ’ . _ input shaft rpm is 3600, the allowable inertia
gﬂ%ﬁ}g 50W Reduction Ratiod 1/12000 1/1800 0.0002 J 0.000801 moment | (GD?) will be 1/4).
' 0.1kW 100W 0.0008 0 0.0030 2[1Motor shaft(input shaft) equivalent inertia
Reducer
Paralel Staf] moment |
0.2kW 200w 0.00107 0.0013(T 0.004] 0.005[1] = Output shaft inertia moment | x (reduction
S-Type ratio)?
Reducer
0.4kwW 400W 0.0015] 0.00190T 0.006] 0.0075[1] (Motor shaft(input shaft) equivalent GD? =
. 2
0.75kW — 0.003Q 0.00381 0.012] 0.015(T) Output shaft GD" |
x (reduction ratio))
Standard 1.5kwW — 0.008 0 0.0320 (Example: In case the reduction ratio is 1/20,
Motors .
the answer is 1/400.)
Cautions 2.2kw _ 0.011 0 0.0420 3[The values in () in the Allowable Inertia
e Sy Moment (Allowable GD?)
- m Correction Factor for Allowable Inertia Moment | in the Table are the ones of gearmotors with
0 by Operating Condition Allowable GD2[0 reinforced clutch/brake.
GT-STEP 0 Table-30
Index
Gearmotor Connection Type Starting Frequency Correction Factor
KOMPASS
Gratizm Under 70 times/day 1

Direct Coupling
(without slack)

Over 70 times/day 15

Under 70 times/day 2
By Chain (with slack)

Over 70 times/day 3




Calculation of Inertia Moment | (GD? (Flywheel Effect)

The conversion between the inertia moment(kgim?)-(SI units) and the gravimetric units GD? (kg1m?) are

calculated as follows:

2
g -Gb~

GO Gravityl kgfll
DO Rotation Diameted m[
I O Inertia Momenil kgdm20

m |[nertia Moment in Rotation] GD20

When the center of rotation is concentric with the center of gravity

When the center of rotation is not concentric with the center of gravity

=—
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gc
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Parallel Shaft
[ Performance
Table/Dimension(]

Gearmotor
with Brake

Water-fesistant,
Qutdoor
Geamotor
with Brake

Gearmotor
with
Clutch/Brake

Reducer
[ Double ShaftD)

S-Type
Reducer

S| Unit Gravimetric Unit S| Unit Gravimetric Unit Rt oge at
Tag\e/I;Tr:g?seionD
’ 1
RS 10 E%— Mr2 GD20 EéﬂWDZ |08 MrPOMR? | GD] E'%HWDZD AWR? |
10 mo 8“‘“““‘;1“
Mass l\ﬂzng wiedﬁglrake
0 Weight W kgft) 0 kgdm20 0 kgfim20 0 kgdm2[] O kgfim20 Gearmotor
nd £2)E mOd }Ag:gk?umh
d R mE—= Red
b I md 0 " ' | Dwhen you can ignore size 0 when you can ignore size[ e e
|0 E%M] ridr30 GD2O EI%WD D20 d?0] V10 MR2 GD20 4WR2
6\‘“ Mass NI kg(l ' 2;?&89'
igh kgfl
1 Weight v fcD 0 kgom20 0 kgfimep | esm ke 0 kgIm?2C| O kgfm20 | yolousat
Performance
) . . i Table/Dimension
m Inertia Moment in Linear Motiond GD20 —
with Brake
S| Unit Gravimetric Unit T
o
ith Brak
77777 Mass NI kg v; :e
. ; 0 Weight VO kgfD | verocit 1 VAR IVARY 0 Dot St
Ordinary Use Ol 10 s M](Tﬁ) GD20 WO TR oupe Sl
Linear Motion S-Type
il rpm0O O kg]szl ! kgf:lmZEI Reducer
. . e
i P=Lead of 1 P P Dimen
. q q v m/mmL Méss M kgC screvi m/revld 1d T M (ﬁ ) GD2|:| W (ﬁ ) —
Horizontal Linear Motion ~—— (1 Weight WI kgf(T] Geamotor
(driven with lead screw) 1 V)2 V )2 ‘
Lead screw a T M TtOn owd TOn \g;tgﬂr—nR'esws'Bm
0 kgdm20 kgtim2[J iy
rgd gE mQ M ME kgl Reducer
. . _ weightwa ki || 0 Mar?0 %MzrzD GDY0 W1D2[0 B}WzD@ i
Horizontal Linear Motion S —
W
(conveyors, etc.) > 5 0 B} Mar20 Mar?0J 0 BlesDZD WaD?[] e
MEVKOE ™ kg wa kgfcn M kgD 2 Technical
1 We kgfD gl kg 0 WE kgftTl 0 kdim?20] O kgfm?0 | R
D,
Vertical Linear Moti bram— | )
ertical Linear iviotion rope 2 2 2| 2 2
) I 0 Mar2d E% Mar2[d GD“0 Wib4[O B}WzD O Cautions
(cranes, winches, etc.) for Safety
Me] kg Mass Mi kg
0 Wel kgflll 0 Weight Wil kgfr0 )
0 kgIm20 O kgtim?0] Option
H H - - . GT-STEP
m Conversion of Inertia Moment when Speed Ratio is available X o
KOMPASS
Il GDE]D ) . ] Gearbox
The inertia moment Ib (GDIﬁ ) of the load can be converted into
/ © nblrpm0O the equivalent value at the na shaft as shown below:
I
1 _ b
n& rpm0O | / I—Iaﬂj%ﬁx lo

el GDEO

0 GD2=GDEM #2Ax GD2 O




=
S0
Gl
Q
33,
23
S
=]

Technical Note

Overhung Load (O.H.L.)
Parallel Shaft

Opetomare An overhung load is a suspending load imposed on a shaft. In the coupling of reducer shaft and other machine, if chains,
al imension|
belts and gears are used, this O.H.L. must be taken into consideration.

Gearmotor

with Brake
é’g’.’jﬁi‘m TLed Equivalent output torque imposed on reducer shaft] NOmO kgfim0
P " . . .
";“’““ O.H.LO Tex Kix K2 N kafCd R O Pitch Circle Radius(m) of sprocket, pulley, gear, etc. attached to reducer shaft.
eamotor HLO ———F] i
e R g K10 Factor for the connecting method (Refer to Table-4)
Reducer Kzl Factor for the load point (Refer to Table-5)
[ Double Shaftrl
N Be sure that the OHL value calculated by above formula should not exceed the allowable OHL
IR value listed in the performance table.
Right Angle Shaft
[ Performance
Table/DimensionCJ
Gearmotor
with Brake
e W Factor Ku 0 Table-40]
earmotor
Lo Connecting Method K1
Gearmotor
with Clutch
[Brake Chain, Timing Belt 1.00
ool St Gear 1.25
S-Type V-Belt 1.50
Reducer
Hollow Shaft
Solid Shaft
Performance
Table/Dimension
Gearmotor .
winake  m Factor Kz 0 Table-50] O Load Pointd
\gatg&resiﬁam‘ - ]
. Load Point K2
with Brake
Reduce Root of the shaft 0.75
[ Double Shaftrl
Center of the shaft 1.00
S-'I;‘ype
Reducer
3 End of the shaft 1.50
—
Concentc Soi Shaft I
Eﬂmsmﬂel f f f
Root  Center End

Gearmotor
with Brake

s, Thrust Load

Geamotor
with Brake
Reducer The thrust load values of F and F2 Series hollow shaft type are listed in the performance

IrdSa - taple. If there is a possibility of having excessive thrust load in the operating condition,

S-Type consult us.
Reducer

Technical
Information

Standard
Motors

Cautions
for Safety

Option

GT-STEP
Index
Gearmotor

KOMPASS
Gearbox
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F Series Overhung Load on a Hollow Shaft(O.H.L.)

m Flange Mounting 0 pemarce

Parallel Shaft
Table/Dimension()

010 Load Point of O.H.L.

Gearmotor
Allowable OHL is calculated at the point 20mm off from the end of output shaft. it Brake
e
. . . . . ik
0 2[+1 Adjustment of O.H.L. without any support by pillow 0 2[}+2 Correction of O.H.L. when supported by pillow —
When load point of O.H.L. (L) become greater than 20mm, at one end Clutch/Brake
the allowable O.H.L. can be corrected by the following formula: Reducer
AD 20 S S-Type
Bearable O.H.0 NO kgf(D D—%—Erx Allowable O.H.IO NO kgfO Bearable O.H.O NO kgfD E@B‘HI-_EI x Allowable O.H.LI NO kgfl ~ Reducer
Notel] Refer Table-6-1 for A. D:Eé'éluzﬂ?zlﬁcse_haﬁu
~1 ~1 imension|
. ] ~ | Gearmotor
- . R T R ) with Brake
| Loading point | Loading point
Water-resistant,
H = i =n [iﬂ Outd'trlr?r
0 Table-6-10 ) ) Ve
Frame Number | A1 mm(J 01 Y &3 iﬁn;gﬁfgﬁ
4 = H = rake
20 68.5
25 84.5 D%‘:udhllejgﬁﬂﬂ
30 o1 ‘&;Ei ‘&;Ei S-Type
35 98 Reducer
45 | 13 ‘ ] s
55 | 150 7 - R
_7L4> > Gearmotor
with Brake
Wﬁ-Resis'am
S
with Brake
F3 Series Overhung Load on a Hollow Shaft(O.H.L.) Reduce
m Flange Mounting et
0 10 Load Point of O.H.L. %ﬂﬁw
Allowable OHL is calculated at the point 20mm off from the end of output shaft. Dineson
Gearmotor
0201 Adjustment of O.H.L. without any support by pillow _ _ i ke
0 2032 Correction of O.H.L. when supported by pillow WelrResisan,
When load point of O.H.LO LObecome greater than 20mm, at one end o
the allowable O.H.L. can be corrected by the following formula: —
S Reducer
AD 20 Bearable O.H.[ O kgf[T) B35 x Allowable O.H.0NI kgfd R
AOL L S-Type
Reducer
Notell Refer Table-6-2 for A. -
Information
O Table-6-20 Loading point ) E Loading point Stancarg
otors
Frame Number | A1 mmJ i _
Cautions
20 68.5 I~ 7 T f: - 7% T for Safety
25 84.5 eal
30 o1 [ Option
=——-—+t—3 [f
35 98 GT-STEP
L Index
45 113 Gearmotor
50 139 o KOMRAS
55 184.5 L
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