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REDUCER




Lubrication

1. Standard Type

Table E-1 Horizontal (Slow Speed Shaft Not Inclined)
a)Single Reduction

Reduction
Ratio
Frame Size

6

11

13

15

17

2

1 25 29

35

43

51

59

71

87 119

6060 6065

6070 6075

6080 6085

6090 6095

6100 6105 610H

6110 6115

6120 6125 612H

Maintenance-Free Type

Grease (MF)

59

87

6130 6135

6140 6145 614H

6160 6165 616H

6170 6175

6180 6185

6190 6195

6205

6215

6225

6235

6245

6255

6265

6275

Oil Bath (PB)

b)Double Reduction

Reduction
Ratio
Frame Size

104

121

143

165

195

231

273

319

377

473

559

649|731/8411003

1015[1247,

1479

1849

2065

2537|3045

3481

4437/5133|6177|7569

6060DA 6065DA

6070DA 6075DA

6090DA 6095DA

6100DA 6105DA

6120DA 6120DB
6125DA 6125DB

L L]

Maintenance-Free Type

Grease (MF)

2537

5133

6130DA 6135DA

6130DB 6135DB

6130DC 6135DC

6140DA 6140DB
6140DC

6145DA 6145DB
6145DC

6160DA 6165DA

6160DB 6165DB

6170DA 6175DA

6170DB 6175DB

6180DA 6185DA

Grease (G)

6160DC 6165DC

6170DC 6175DC

6180DB 6185DB

6190DA 6195DA

6190DB 6195DB

6205DA 6205DB

6215DA 6215DB

6225DA 6225DB

6235DA 6235DB

6245DA 6245DB

6255DA 6255DB

6265DA

6275DA

165

1377

Oil Bath (PB)

Note : This table shows the standard lubrication method when the Cyclo Drive is driven at the standard input speed.

E-4



Table E-2 Vertical Type (Consult us in advance when the slow speed shaft direction is upward)
(Downward Slow Speed Shaft Direction)
a)Single Reduction

Reduction
Ratio 6 8 11 13 15 17 21 25 29 35 43 51 59 71 87 119
Frame Size

6060 6065
6070 6075 59

6080 6085 Maintenance-Free Type o
6090 6095

6100 6105 Grease (MF)

6110 6115
6120 6125
6130 6135
6140 6145
6160 6165
6170 6175
6180 6185
6190 6195
6205
6215
6225
6235
6245
6255
6265
6275 TP TP TP TP
TP : Postive Displacement Pump Lubrication (See Table E-3)

Oil Bath (PB)

b)Double Reduction

Reduction
Ratio (104|121|143(165|195(231(273|319|377|473|559|649|731|8411003|1015|1247|1479|1849/2065(2537|30453481(4437|5133|6177|7569)

Frame Size
6060DA 6065DA ] L]
6070DA 6075DA ] 2537
6090DA 6095DA Maintenance-Free Type 5133
6100DA 6105DA Grease (MF)
6120DA 6120DB
6125DA 6125DB
6130DA 6135DA
6130DB 6135DB
6130DC 6135DC
6140DA 6140DB
6140DC
6145DA 6145DB
6145DC
6160DA 6165DA
6160DB 6165DB
6170DA 6175DA
6170DB 6175DB
6180DA 6185DA
6160DC 6165DC 473
6170DC 6175DC
6180DB 6185DB
6190DA 6195DA
6190DB 6195DB
6205DA 6205DB 165
6215DA 6215DB 121 2537
6225DA 6225DB
6235DA 6235DB
6245DA 6245DB
6255DA 6255DB
6265DA
6275DA \ TP : Positive Displacement Pump Lubrication (See Table E-3)

Note : This table shows the standard lubrication method when the Cyclo Drive is driven at the standard input speed.

Grease (G)

Reducer
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Table E-3 Trochoid Pump Type

Cyclo Drive Trochoid Pump
50 Hz Zone 60 Hz Zone
Type Frame Size Reduction Ratio Pump Type Pump Motor Discharge | Max. Pressure | Discharge | Max. Pressure
£ Imin kg/cm? £ /min kg/cm?
Vertical 6275 29,43,59,87 TOP216HA-VB3 0.75 kW 4P 24.0 8 28.8 5.0
shaft 6275DA All reduction ratios | TOP204HA-VB3 0.4 kW 4P 6.0 16 7.2 115

Note : 1. Trochoid pump manufactured by Nippon Oil Pump Mfg. Ltd. used as the standard pump.
2. A relief valvél Pressure set at 3 kgf/cm?[ is a standard attachment in the trochoid pump.

LUBRICANTS

1. Grease Lubricated Models

The grease lubricated models shown in Table E-4 are packed with grease prior to shipment; they may be used without replenishment.
(i) Maintenance-Free Series.
The models in the shaded [] column of Tables E-1 and E-2 are sealed with long-life grease(Alvania Grease RA), replenishment is practically
unnecessary, but replacement approximately every 20,000 hours of operation or 40 5 years, will provide longer service life.
(ii) Grease lublicated models, other than as specified in (i) above.
Please replenish or replace, as specified in the Instruction Manual.

Table E-4 Standard Grease

Cyclo Drive Sumitomo Manufactured Motor
Ambient :
i)Maintenance- " . Sealed Open Bearings
Temperature (Vi ) (i) Other than (i) models ) - - - -
0 Free Series Bearings  |E,B Type insulation| F Type insulation
Shell Oil Shell Oil Cosmo Oil Kyodo Yushi Shell Ol Shell Oil
SHELL SHELL glgES:AS?E MULTEMP SHELL DARINA
-10 ALVANIA ALVANIA ALVANIA
u] DYNAMAX GREASE
GREASE GREASE SH GREASE
50 SRL 2
RA 2 No.2 2

2. Oil Lubricated Models

The oil lubricated models are not filled with oil prior to shipping. Before operating, please be sure to fill the unit with oil up to the red
line on the oil guage.

Note): 1.

2.

Avoid the use of grease other
than shown in Table E-4
Drives shown in column (ii) of

Table 32 are packed with

COSMO GREASE DYNAMAX

SH No.2, at the time of shipment.

The mixture of the two types of
grease shown in column (ii) is
permissible.

For consistent use in ambient
temperatures other than 00 O
400, please consult us.

Table E-5 Mild EP Oil Brand Recommended (Equivalent to SP Type Industrial High-Pressure Gear Oil or JIS K2219
No.2 Industrial Gear Oil)

Ambient temp. Gulf Ol Esso Oll Mobil Oil Shell Oil Caltex Oil BP Ol

-100 EP Lubricant Spartan Mobil gear 626 Omala Oil 68 Energol
to HD 68 EP 68 OISO VG 680 GR-XP 68

50

od EP Lubricant Spartan Mobil gear Omala Oil Meropa Energol
to HD 100 EP 100 627 629 100 150 100 150 GR-XP 100
350 HD 150 EP 150 01S0O VG 100, 1500 GR-XP 150

EP Lubricant Spartan Mobil gear Omala Oil Meropa Energol
300 HD 220 EP 220 630 632 220 320 220 320 GR-XP 220
to HD 320 EP 320 GR-XP 320
500 HD 460 EP 460 633 634 460 460 GR-XP 460

0 1SO VG 2200 46000

Notes : 1. For use in winter or relatively low ambient temperature, use the lower viscosity oil specified for each ambient
temperature range.
2. For consistent use in ambient temperatures other than 00 O 400 , please consult us.

E-6



VOLUME OF OIL FILLING

Table E-6 Volume of Qil Filling, litres (Approximate)

Frame | 6130 6140 | 6160 6170 | 6180 | 6190
. . 6145 | 6165 6205 | 6215 | 6225 | 6235 | 6245 | 6255 | 6265 | 6275
Single | Size | 6135 — 6175 | 6185 | 6195

Reduction

Horizontal| 0.7 0.7 14 19 25 4.0 55 8.5 10 15 16 21 29 56
Vertical | 1.1 11 1.0 19 20 2.7 5.7 75 10 12 15 42 51 | 0600

6160 | 6170 | 6180 | 6190 | 6190
Frame| DC | DC | DB | DA | DB | g5 | 6205 | 6215 | 6215 | 6225 | 6225 | 6235 | 6235 | 6245 | 6245 | 6255 | 6255 | 6265 | 6275
Double Size 6165 6175 6185 6195 6195 DA DB DA DB DA DB DA DB DA DB DA DB DA DA

Reduction DC DC DB DA DB
Horizontal| 1.5 24 35 5.8 6.0 6.0 6.0 10 10 11 1 17 17 18 18 23 23 32 60
Vertical | 1.0 19 2.0 2.7 2.7 11 11 14 14 18 18 23 23 29 29 42 42 51 | 0600

0 O with trochoid pump.

How to refer to the rating plate

There are two types of rating plates , Type | and Type Il. Examples of typical plates are shown below, refer to the proper one.

1. Gearmotor

(O )Rating plate type I : Gearmotor

CYCLO'DRIVE

(DType of gearmotor
0 Refer to page A-3D\ =
(@Reduction ratio T RATING __ —— (@Motor type

0 Motor capacity VOLTS (5)Brake type (optional)

0 Motor characteristics M/B INS.CLASS 10 Motor frame size

o ] TIME RATING - .
O Bral_(e characteristics : [0 Brake characteristics (optional)
(optional) )

(3®serial No.

€ Sumitomo Heavy Industries, Ltd. AN

Fig.E-1 Rating plate of gearmotor (Type 1)

(O )Rating plate typeII: Reducer with motor
[] Motor capacity

[1 Motor characteristics

(DType of gearmotor (@®Motor type

O Refer to page A-30 o [ INJ%UCTION MOTOR i/®Brake type (optional) .
(@Reduction ratio\ OO E c I'u D R I v E , ’ i ﬁ
IS

RATIO @) Hl Motor frame size

0 Service factor\
SERVICE FACTOR

Reducer

O Allowable input INPUT kw r/min F1 Motor shaft bearing No.

capacity and speed(rpm) QUTPUT TORQUE Nem
0 Allowabl GERIAL NO.B))

OHELlE OUtpm torque «© Sumitomo Heavy Industries, Ltd.

. JAPAN AN9068G Ef v
(3Serial No. \ \D
(3Serial No. Brake characteristics
(optional)
Rating plate of gear Rating plate of motor

Fig.E-2 Rating plates of reducer with motor (Type 1)
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2. Reducer

(0)Rating plate type I

(DType of reducer

O Allowable input capacity
speed (rmp)
0 Allowable output torque

(0)Rating plate type I

(DType of reducer

(@Reduction ratio
0 Service factor

speed (rmp)

(3Serial No.

CYCLOD
(Refer to pageB-3)

o ® @
(Refer to pageB-sN ODEL1 c I-u I] H I " E

_——[SERVICE FACTOR

O Allowable input capacity

O Allowable output torque

(@Reduction ratio RATIO @ a——11 Service factor
IR |\ > | T

(®sSerial No.

Fig.E-3 Rating plate of reducer(Type 1)

IRATIO @)

INPUT kW r/min

QUTPUT TORQUE

GERIAL N0.®)

€ Sumitomo Heavy Industries, Ltd.
AAAAA AN9068G

N'm

Fig.E-4 Rating plate of reducer (Type II)

E-8




ALLOWABLE RADIAL AND AXIAL LOAD

When a gear or pulley are coupled with Cyclo reducer, please use within the range of the allowable radial and
axial load.

1. RadiallAxial Load on Slow Speed Shaft

Please confirm the radiallaxial load on the slow speed shaft using the following formula :

@ Radial load Pr Pr : Actual radial loadO N, kgf(

T £ : Actual transmitted torquél NOm, kgfimUCon slow
speed shaft of the reducer.

R : Pitch circle radiug§] mOof sprocket, gear, pulley, etc.

Pro : Allowable radial load] N, kgf(] Refer to selection table[

Pa : Actual axial load] N, kgfQl

|

|

i
T4 Pro !
|
|
|
|
|
|
i
! Pao: Allowable axial loadl] N, kgflT] Table E-10, 110
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Pr=—>10

N, kgfd
R Lf CfO Fs

(2 Axial load Pa

Pa0 P39 N, kgfD

Cf0 Fs Lf :Load location factot! Table E-90

Cf : Coupling factof] Table E-70J

(3 When radiallaxial load co-exist. Fs : Shock factor] Table E-80]

( PrOLf . Pa

Pro Pao )I:I CfOFsO1

0 When the radial load exceeds the allowable values, a larger frame size may be selected, but depending upon the extent of the load,
this may be avoided by using the heavy radial load type; please refer to Page E-12.
O In case of particularly extreme frequency of starting, please consult us.

Table E-7 Coupling Factor Cf Table E-8 Shock Factor Fs
Coupling Method Cf Degree of Shock Fs
Chain 1 When practically no shock 1
Gears 1.25 When there is light shock 1012
V-Belt 15 When there is severe shock 1.401.6

Further detailed intermediate values in Tables E-900 E-11 should be calculated according to the interpolation method.

Example of calculation according to interpolation method.

Load Location Factor

Frame size 6075 Load Location Factor for L=18mm calculated below.

1.29-1.00 _
1.00 +720_15 x[18-150=1.17
|

Thrust Load Capacity =
o
3]
Frame size 6180 Thrust Load Capacity for output speed 130r/min calculated bellow. 3
4]
o

13100-12500

12500+ —750-125

x[J 150-13000=129800 N[O
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Table E-9 Load Location Factor] Slow Speed Shaft[Lf

Frame size Lmm 05/10|15|20|25|30 |35 (40|45 |50 |60 70|80 |90 |100|120|140|160|180(200|225|250|275|300
Single Reduction| Double Reduction

gggg 6060DA 6065DA  [083]0.94[119(156| 0 |0 |0 |o|o|o|ololo oo oo
6070 ( n
6070DA 6075DA  |0.82|0.91[1.00(129|150/1.88| 0 |0 |o |0 |o|o|o |o o |o @

6075 o
6080 F N
o089 0 0.81|0.87|0.94 |1.03( 128|154 180, 0 |0 |0 |0 |0 |0 |o |0 |o | o
gggg 6090DA 6095DA  |0.86]0.92(0.97|1.13|1.38/164/19| 0 |0 |0 | o |o|o |o |o |o | @ ) ) o
6100 |
6105 6100DA 6105DA  [086(0.92(097(113|1.38/164/1.90| 0 |0 |0 | o |o o |o o |o |0
610H | |
6110 L

0 0.78|0.84|0.90 |0.96| 1.02|1.08 [1.19|1.36|1.53| 0 | 0 |0 |0 |0 |o |0 | O
6115 L
6120 |
6125 6120DA  6120DB | 7 |6451067(0.92/0.97|1.08|1.25/142|150(1.76| 0 |0 |0 |0 |0 |0 | @O

6125DA 6125DB
Lk It L=Lo/2’ O .

6130 6130DA 6130DB 6130DC
6135 6135DA 6135DB 6135DC 0 |0 |0.83(0.87|0.92(0.96|1.00{1.13/1.25/1.38|1.63|1.88| O |O (O (0O | O Lf=1.

6140
6140DA 6140DB 6140DC

6145 |(196DA cuagDe o1dspc| | | U | D |06 073/080/087)0831100110/130/1502701190) O | 0| 0|0 | 000|000

gigg 6160DA 6160DB 6160DC| 1 | ;| |9g3(0.67]0.90(0.93]0.97|1.001.11|1.32(153|1.75[1.96| 0 |0 |o|o |o|o |o|o|o o

o165 |6165DA 6165DB 6165DC 83)0.87/0.900.93/0.97/1.00| 1.11) 1.52]1.53 1.75 |1.

6170 6170DA 6170DB 6170DC
6175 6175DA 6175DB 6175DC
6180 6180DA 6180DB

O |0 |0 |086/0.89]0.92(0.94/097(1.00/1.11{1.32|153(1.75|1.% |0 (O (O |0 (O (0|0 |0 (00O

6185 6185DA 6185DB 0o |0 0|0 |085]0.87(0.90/0.93/0.95/0.98/1.09/1.26/1.43|1.602.78| 0 | O |0 (O (O |0 |0 (00O
6190 6190DA 6190DB
6195 6195DA 6195DB g |00 |0|0O1085/087/089/0.91/0.93/0.97|1.04/1.18|1.32/146|1.75| 0 |0 |0 |0 |0 |0 |0 O
6205 6205DA 6205DB o |0/ |oy0j0|01]070/0.74/0.77{0.84/10.91]0.98]1.05]1.12|1.261.40(1.54| 0 |0 |0 |0 |0 |0
6215 6215DA 6215DB | 0 |0 |0 | 0 | 0 |0 | 0 070,0.73/0.77/0.84[0.91(0.98 105113127 141156 0 | 0 [ 0 [0 [0 | [
6225 6225DA 6225DB [0 [0 [0 [0 [0 [0 |0 [086[088[090[0.83]0.96]099 [L02[106[112[119[125[ O [0 [0 [0 [0 |1
6235 6235DA_6235DB | 0 |0 |0 | 0 | 0 |0 | 0 0.82/0.84/0.85/0.880.91(0.04(0.87 100106 1.12[1.18[1.24[130] 0 [ 0 | 0 | [J
6245 6245DA 6245DB O |0/g|oJ0|0 |0 ]083/0.84/0.86/0.89/0.92/0.94]0.971.00/1.06/1.11(1.17]1.23/129| 0 | O [ O | O
6255 6255DA 6255DB | 0 |0 |0 |0 |0 |0 | 0| 0| 0 0830.850.88]0.90(0.93]0.95(100|105[1.10[1.22[ 136152169 0 | 1
6265 6265DA D0 [0 [0 [0 [0 [0 [0[0]0]0 [08300850088]090[0.94]0.88[104]117]129]1.45[161[177[1.93
6275 6275DA oo jojojojojgjojoj0]01067]0.71]0.75/0.82/0.90[0.98]1.09/1.21/1.35/1.50/1.65/1.79

Table E-10 Axial Load Capacity] Slow Speed ShaftdOPaal NO 0Cf Lf. Fs=10

i Output Speed r/min

Frame size PP 010 15 | 20 | 25 | 30 | 35 | 40 | 50 | 60 | 80 | 100 | 125 | 150 | 200 | 250 | 300

Single Reduction| Double Reduction
ooes 6060DA 60GSDA | 204 | 204 | 294 | 204 | 294 | 294 | 294 | 294 | 294 | 204 | 294 | 204 | 294 | 204 | O | D
oore 6070DA 6075DA | 785 | 785 | 785 | 785 | 785 | 785 | 785 | 785 | 785 | 785 | 785 | 785 | 785 | 785 | 785 | 785
oo 0 981 |981 | 981 |981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981
8039 6090DA 6095DA | 981 |981 | 981 | 981 |981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981
6100
o105 6100DA 6105DA  |1470|1470 1470|1470 |1470| 1470|1470 |1470| 1470|1470 | 1470 1470|1470 1470|1470 1470
o 0 147014701470 (1470 1470| 1470|1470| 1470| 1470|1470 | 1470|1470 | 1470|1470 | 1470|1470
6120

6120DA 6120DB
o125 8120DA 812008 129402940 2940 |2040 2040 | 2040|2940 | 2940| 2940|2940 | 29402940 2940 2770 2500 2390
Technical
REN 130 | oA 63008 61300

oI35 | CiDA 613005 S1300C  13020|3920(3920(3920|3920 3920|3920 3920|3920 (3920 |3920 3920 |3920 3920 3920|3920
6140

gﬁa g}jggﬁ gijggg gijggg 5400|5400 |5400 |5400 |5400 | 5400|5400 | 5400| 5400|5230 | 4860 | 4560 | 4370|3850 | 3670|3450
2122 6160DA 6160DB  6160DC | 5970|6870 |6870 |6870 6870 |6870|6870|6870|6870|6870 6870 |6870|6870(6300 |5700| [
616H 6165DA 6165DB 6165DC
6170 6170DA 6170DB 6170DC
6175 6175DA 6175DB 6175DC

9810(9810 [9810 (9810 ({9810 (9810|9810{9810/9810{9810 9810|9680 9020|8090 | 7330|6880

6180 6180DA 6180DB

6185 6185DA 6185DB 13700(13700 |13700{13700|13700|13700{13700|13700|13700|13700|13700|13100{12500{11000| [ a
6190 6190DA 6190DB

6195 6195DA 6195DB 19600{19600 {19600 {19600 |19600|19600{19600|19600| 1960019600 19600 {18500 {17500{15400| [ o
6205 6205DA  6205DB 26500 |23500 |21100 [19600 |18600 | 1810017700 | 16700 | 15700 |14200 | 1320012800 | 1230011300 | O 0
6215 6215DA 6215DB 27500 |24500 22100 [20600 |19600 | 18600 18100 | 17200 | 16200 {14700 | 1370013200 | 1280011800 | 0O d
6225 6225DA  6225DB 29400 |25600 |23200 [21700 |20600 | 19600 18700 | 17600 | 16700 |15300 | 1440013600 | 1310012100 | O ]
6235 6235DA  6235DB 35300 /31400 28400 [26500 | 25000 | 23500 | 22600 | 21100 | 2010018600 | 1770016700 | O 0 0 0
6245 6245DA  6245DB 37300 33800 |30900 [28800 |27300 | 26100 | 25100 | 23500 | 2230021000 | 19900 /19100 | O 0 0 O
6255 6255DA  6255DB 48100 /43100 |39400 [36900 |35100 | 33600 | 32300 | 30400 | 28500 | 26800 | 25500 | 24200 | O 0 0 0
6265 6265DA 5200052000 |51000 [47500 |44800 | 42800 | 41600 | 38900 | 37300 | 34800 | 33000 |31100| O ] a d
6275 6275DA 58900 /58900 58900 [58900 |58900 | 58900 58900 [58900| 0O 0 g 0 0 0 0 0
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Table E-11 Axial Load Capacity] Slow Speed ShaftdPaal kgf[

0 Cf, Lf, Fs=10
; Output Speed r/min
Frame size SIS 010| 15 | 20 | 25 | 30 | 35 | 40 | 50 | 60 | 80 | 100 | 125 | 150 | 200 | 250 | 300
Single Reduction| Double Reduction
o000 6060DA 6OG5DA 30 |30 |30 |30 |30 | 30 |30 | 30 | 30|30 |30 |30 |30 |3 |0 |0
eoro 6070DA 6075DA 80 |80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80
o0e9 u 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
e 6090DA 6095DA 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
6100
6105 6100DA 6105DA 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
o0 u 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
6120
6120DA 6120DB
6125 612007 612008 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 282 | 255 | 244
6130 6130DA 6130DB 6130DC
6130 G130 613008 ©1300C | 400 |400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
6140

o145 ol aon Siopn l9ene | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 533 | 495 | 465 | 445 | 302 | 374 | 352
Slos | GIOUDA 6160DB 61600C 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 642 | 581 | O
ol | 6165DA 6165DB 6165DC

6170 | 6170DA 6170DB 6170DC
6175 6175DA 6175DB 6175DC

1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 987 | 919 | 825 | 747 | 701

6180 6180DA 6180DB

6185 6185DA 6185DB 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1340 | 1270 | 1120 | O 0
6190 6190DA 6190DB

6195 6195DA 6195DB 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 1890 | 1780 | 1570 | O 0
6205 6205DA 6205DB 2700 | 2400 | 2150 | 2000 | 1900 | 1850 | 1800 | 1700 | 1600 | 1450 | 1350 | 1300 | 1250 | 1150 | O 0
6215 6215DA 6215DB 2800 | 2500 | 2250 | 2100 | 2000 | 1900 | 1850 | 1750 | 1650 | 1500 | 1400 | 1350 | 1300 | 1200 | O 0
6225 6225DA  6225DB 3000 | 2610 | 2360 | 2210 | 2100 | 2000 | 1910 | 1790 | 1700 | 1560 | 1470 | 1390 | 1340 | 1230 | O 0
6235 6235DA 6235DB 3600 | 3200 | 2900 | 2700 | 2550 | 2400 | 2300 | 2150 | 2050 | 1900 | 1800 | 1700 | O 0 0 0
6245 6245DA  6245DB 3800 | 3450 | 3150 | 2940 | 2780 | 2660 | 2560 | 2400 | 2270 | 2140 | 2030 | 1950 | O 0 0 0
6255 6255DA 6255DB 4900 | 4390 | 4020 | 3760 | 3580 | 3430 | 3290 | 3100 | 2910 | 2730 | 2600 | 2470 | O 0 0 0
6265 6265DA 5300 | 5300 | 5200 | 4840 | 4570 | 4360 | 4240 | 3970 | 3800 | 3550 | 3360 | 3170 | O 0 0 0
6275 6275DA 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | O 0 0 0 0 0 0 0

Technical

Reducer

E-11



2. Heavy Radial Load Typél Complementary Options[]

When the radial load of the slow speed shaft exceeds the allowable value of the standard Cyclo reducer, a larger frame size may be
selected, but depending upon the degree of the load, this may be avoided by using the heavy radial load type. Please refer to Table E-
120 15, for the allowable radial load on the slow speed shaft of the heavy radial load type.

Table E-12 Allowable Radial Load PraJ NI Max[on the Slow Speed Shaft of the Light Heavy Radial Load Type.

0 Cf, Lf, Fs=10
gi;:lr:i;izzmn Double Reductionomprl/thniSnpeed Hi 2 3 4 > 6 8 10 15 20 25 30
6130 6135 Zigggﬁ Zigggﬁ Zigggg 14700 |14700| 14700 | 14700 | 14700 | 14700 | 14700 | 14700 | 14700 | 14700 | 14700| 14700
6162163165 gigggﬁ gigggg gigggg 22100 22100| 22100 | 22100 | 22100 | 22100 | 22100 | 22100 | 22100 | 22100 | 22100| 22100
6170 6175 gi;(s)gﬁ 21;233 Zizggg 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500
6180 6185 21223? gigggg 41700|41700 41700 |41700 | 41700| 41700 | 41700 | 41700 | 41700| 41700 | 41700 | 41700
6190 6195 213282 Zigggg 59000 | 59000 | 59000 | 59000 | 59000 | 59000 | 59000 | 59000 | 59000 | 59000 | 59000 | 59000
;;ZE‘; iﬁ‘;on ——” Reducﬁonomprl;,tnﬁ,peed 35 | 40 | 50 | 60 | 80 | 100 | 125 | 150 | 200 | 250 | 300
6130 6135 Zigggﬁ Zigggﬁ Zigggg 14700 | 14700 | 14700 | 14700 | 14100 | 13500 | 12600 | 11900 | 10900 | 10200 | 9660
6162163165 gigggﬁ giggg: Zigggg 22100 22100| 22100 | 22100 | 22100 | 21600 | 20100 | 19000 | 17500 | 16300 | 15400
6170 6175 21;28? Zizggﬁ 21;232 29500 | 29500 | 29500 | 29500 | 29500 | 29300 | 27400 | 25900 | 23800 | 22200 | 21100
6180 6185 21223? gigggg 41700|41700 41700 |41700 | 41300 | 38600 | 36200 | 34200 | 31400| [ 0
6190 6195 213282 213232 59000 | 59000 | 55200 | 53000 | 47200 | 44000 | 41000 | 38300 |34700| [ 0

Table E-13 Allowable Radial Load Pradl kgfll Max[on the Slow Speed Shaft of the Light Heavy Radial Load Type.

0 Cf, Lf, Fs=10
FrENE SEE _ OUtprl;rtnipeEd o1| 2 | 3 | 4 | 5 | 6 | 8 | 10| 15 | 20 | 25 | 30
Single Reduction | Double Reduction
6130 6135 ggggﬁ gigggg gigggg 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500
616:162165 gigggﬁ gggg: gigggg 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250
6170 6175 gzggﬁ gizggg gizggg 3010 | 3010 | 3010 | 3010 | 3010 | 3010 | 3010 | 3010 | 3010 | 3010 | 3010 | 3010
6180 6185 gigggﬁ gigggg 4250 | 4250 | 4250 | 4250 | 4250 | 4250 | 4250 | 4250 | 4250 | 4250 | 4250 | 4250
6190 6195 212232 giggg: 6010 | 6010 | 6010 | 6010 | 6010 | 6010 | 6010 | 6010 | 6010 | 6010 | 6010 | 6010
;;ZEE:;iftlon i Reductionomprl;rtnip%d 35 | 40 | 50 | 60 | 80 | 100 | 125 | 150 | 200 | 250 | 300
6130 6135 ggggﬁ ggggg gigggg 1500 | 1500 | 1500 | 1500 | 1440 | 1380 | 1280 | 1210 | 1110 | 1040 | 985
6162162165 gigggﬁ giggg: ggggg 2250 | 2250 | 2250 | 2250 | 2250 | 2200 | 2050 | 1940 | 1780 | 1660 | 1570
6170 6175 gzggﬁ gizggg gizggg 3010 | 3010 | 3010 | 3010 | 3010 | 2990 | 2790 | 2640 | 2430 | 2260 | 2150
6180 6185 gigggﬁ gigggg 4250 | 4250 | 4250 | 4250 | 4210 | 3930 | 3690 | 3490 | 3200 | [ O
6190 6195 gigggi‘ gigggg 6010 | 6010 | 5630 | 5400 | 4810 | 4490 | 4180 | 3900 | 3540 | [ O
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Table E-14 Allowable Radial Load PraJ NI MaxUon the Slow Speed Shaft of the Heavy Radial Load Type.

Notes : 1. Please use JIS B1051 erection bolts, with strength in excess of 8.8.
2. The heavy radial load type is distinguished with the R2, suffix following the frame size.
Example : CHHM5-6135-R2

3. Please consult us, as the following conditions require special review :

O When the shaft direction is verticall Vertical typell.

0 When a thrust load is simultaneously imposed on the slow speed shaft.

0 Cf, Lf, Fs=10
;;ZEeReSt;iftion Double ReductionOutprl;:nﬁ’]m%)d 0l 2 3 4 ° 6 8 10 15 20 2 30
6130 6135 | oroo0h S150DB O1300C | 24000 | 24000 | 24000 | 24000 | 24000 | 24000 | 24000 | 24000 | 23300 | 21800 | 20400 | 19300
0160 (o105 | 010007 010008 Q100DC | 33600 | 33600 | 33600 | 33600 | 33600 | 33600 | 33600 | 33600 | 33600 | 33600 | 33300 | 31500
6170 6175 | o700% 17908 O170DC | 45000 | 45900 | 45900 | 45900 | 45900 | 45900 | 45900 | 45900 | 45900 | 45900 | 45300 | 42900
6180 6185 oTooDA o8008 55700 | 55700 | 55700 | 55700 | 55700 | 55700 | 55700 | 55700 | 55700 | 55700 | 55700 | 55700
6190 6195 oo olaonE 71800 | 71800 | 71800 | 71800 | 71800 | 71800 | 71800 | 71800 | 71800 | 71800 | 71800 | 69300
6205 6205DA 6205DB 97800 | 97800 | 97800 | 97800 | 97800 | 97800 | 97800 | 97800 | 89100 | 81800 | 76500 | 72400
6215 6215DA 6215DB | 132000 | 132000 | 132000 | 132000 | 126000 | 119000 | 109000 | 102000 | 90500 | 83000 | 77600 | 73500
6225 6225DA 6225DB | 161000 | 161000 | 161000 | 161000 | 156000 | 148000 | 135000 | 126000 | 112000 | 103000 | 96300 | 91100
6235 6235DA 6235DB | 183000 | 183000 | 183000 | 183000 | 183000 | 183000 | 170000 | 159000 | 141000 | 129000 | 121000 | 114000
6245 6245DA 6245DB | 223000 | 223000 | 223000 | 223000 | 209000 | 198000 | 181000 | 169000 | 150000 | 138000 | 129000 | 122000
6255 6255DA 6255DB | 274000 | 274000 | 274000 | 274000 | 258000 | 244000 | 224000 | 210000 | 185000 | 170000 | 159000 | 151000
6265 6265DA 283000 | 283000 | 283000 | 283000 | 283000 | 283000 | 270000 | 253000 | 224000 | 205000 | 192000 | 181000
6275 6275DA 272000 | 272000 | 272000 | 272000 | 272000 | 272000 | 272000 | 272000 | 272000 | 272000 | 272000 | 272000
;;ZEi:;icemn — Reductionomp:;,tnﬁ]peed 35 | 40 | 50 | 60 | 80 | 100 | 125 | 150 | 200 | 250 | 300
6130 6135 | orooDn O1SODE O139DC | 18400 | 17800 | 16500 | 15600 | 14400 | 13500 | 12600 | 11900 | 10900 | 10200 | 9660
0100 60 0 | oDk S100DD O7R0DC | 30100 | 28900 | 27000 | 25600 | 23500 | 22000 | 20500 | 19400 | 17900 | 16600 | 15400
6170 6175 | o 790% S179D8 O170DC | 40900 | 39300 | 36800 | 34800 | 31900 | 29900 | 27900 | 26400 | 24300 | 22200 | 21100
6180 6185 oT80DA &18008 54000 | 51900 | 48500 | 45900 | 42100 | 39400 | 36900 | 34900 | 32000 | O | [
6190 6195 S oonA o008 66100 | 63500 | 59400 | 56300 | 51600 | 48300 | 45100 | 42800 | 39300 | O | O
6205 6205DA 6205DB 69100 | 66400 | 62100 | 58800 | 54000 | 50500 | 47100 | 44600 | 41000 | O | O
6215 6215DA 6215DB 70100 | 67400 | 63000 | 59600 | 54800 | 51300 | 47900 | 45400 | 41600 | O | O
6225 6225DA 6225DB 87000 | 83500 | 78100 | 74000 | 67900 | 63500 | 59400 | 56300 | 51500 | O | O
6235 6235DA 6235DB | 109000 | 105000 | 98100 | 92900 | 85300 | 79800 | 74500 | O | O | O | O
6245 6245DA 6245DB | 116000 | 112000 | 105000 | 98900 | 90800 | 84900 | 79400 | O | O | O | @
6255 6255DA 6255DB | 144000 | 139000 | 129000 | 123000 | 112000|105000| 98300 | O | O | O | O
6265 6265DA 174000 | 166000 | 156000 | 148000 | 135000 | 126000 |118000| O | O | O | @
6275 6275DA o |o|o|lo|o|olololo|o|o

Technical
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Table E-15 Allowable Radial Load Pradl kgfll MaxOon the Slow Speed Shaft of the Heavy Radial Load Type.

0 Cf, Lf, Fs=100
;;ZITeR;cEStion Double Reductior(1)lr[prL;rt‘nﬁ‘Ipeeci 0l 2 3 4 ° 6 8 10 15 20 2 30
6130 6135 | O1o0DA olaobh eioone | 2050 | 2450 | 2450 | 2450 | 2450 | 2450 | 2450 | 2450 | 2430 | 2220 | 2080 | 1970
B100 (oir0° | S100DR 010008 0100DC | 3430 | 3430 | 3430 | 3430 | 3430 | 3430 | 3430 | 3430 | 3430 | 3430 | 3390 | 3210
6170 6175 | or700h 27998 O1795C | 4680 | 4680 | 4680 | 4680 | 4680 | 4680 | 4680 | 4680 | 4680 | 4680 | 4620 | 4370
6180 6185 oo oeans 5680 | 5680 | 5680 | 5680 | 5680 | 5680 | 5680 | 5680 | 5680 | 5680 | 5680 | 5680
6190 6195 San oleene 7320 | 7320 | 7320 | 7320 | 7320 | 7320 | 7320 | 7320 | 7320 | 7320 | 7320 | 7060
6205 6205DA 6205DB 9970 | 9970 | 9970 | 9970 | 9970 | 9970 | 9970 | 9970 | 9080 | 8340 | 7800 | 7380
6215 6215DA 6215DB 13500 | 13500 | 13500 | 13500 | 12800 | 12100 | 11100 | 10400 | 9230 | 8460 | 7910 | 7490
6225 6225DA  6225DB 16400 | 16400 | 16400 | 16400 | 15900 | 15100 | 13800 | 12800 | 11400 | 10500 | 9820 | 9290
6235 6235DA  6235DB 18700 | 18700 | 18700 | 18700 | 18700 | 18700 | 17300 | 16200 | 14400 | 13100 | 12300 | 11600
6245 6245DA 6245DB 22700 | 22700 | 22700 | 22700 | 21300 | 20200 | 18500 | 17200 | 15300 | 14100 | 13100 | 12400
6255 6255DA  6255DB 27900 | 27900 | 27900 | 27900 | 26300 | 24900 | 22800 | 21400 | 18900 | 17300 | 16200 | 15400
6265 6265DA 28800 | 28800 | 28800 | 28800 | 28800 | 28800 | 27500 | 25800 | 22800 | 20900 | 19500 | 18500
6275 6275DA 27700 | 27700 | 27700 | 27700 | 27700 | 27700 | 27700 | 27700 | 27700 | 27700 | 27700 | 27700
SFILZL‘:‘; (:zzion p— REducﬁor?utprt/thmSnpeed 35 | 40 | 50 | 60 | 80 | 100 | 125 | 150 | 200 | 250 | 300
6130 6135 | o1ociA olabh eioeng | 1880 | 1810 | 1680 | 1590 | 1470 | 1380 | 1280 | 1210 | 1110 | 1040 | 985
B100 (o0 | SIooDA S Io0Dn D100DC | 070 | 2050 | 2750 | 2610 | 2400 | 2240 | 2090 | 1980 | 1820 | 1690 | 1570
6170 6175 | or7o0R S7998 OI795C | 4170 | 4010 | 3750 | 3550 | 3250 | 3050 | 2840 | 2690 | 2480 | 2260 | 2150
6180 6185 oTooDR o8008 5500 | 5290 | 4940 | 4680 | 4290 | 4020 | 3760 | 3560 | 3260 | O | O
6190 6195 oo oooos 6740 | 6470 | 6060 | 5740 | 5260 | 4920 | 4600 | 4360 | 4010 | O | O
6205 6205DA 6205DB 7040 | 6770 | 6330 | 5990 | 5500 | 5150 | 4800 | 4550 | 4180 | O | O
6215 6215DA  6215DB 7150 | 6870 | 6420 | 6080 | 5590 | 5230 | 4880 | 4630 | 4240 | O | O
6225 6225DA 6225DB 8870 | 8510 | 7960 | 7540 | 6920 | 6470 | 6060 | 5740 | 5250 | O | O
6235 6235DA  6235DB 11100 | 10700 | 10000 | 9470 | 8700 | 8130 | 7590 | O | O | O | O
6245 6245DA  6245DB 11800 | 11400 | 10700 | 10100 | 9260 | 8650 | 8080 | O | O | O | O
6255 6255DA  6255DB 14700 | 14200 | 13100 | 12500 | 11400 | 10700 | 20000 | O | 0 | 0 | O
6265 6265DA 17700 | 16900 | 15000 | 15100 | 13800 | 12800 | 12000 | O | O | O | O
6275 6275DA o lo|lol|lo|o|o|o|ololo|o

Notes : 1. Please use JIS B1051 erection bolts, with strength in excess of 8.8.
2. The heavy radial load type is distinguished with the R2, suffix following the frame size.
Example : CHHM5-6135-R2
3. Please consult us, as the following conditions require special review :
0 When the shaft direction is verticall Vertical type(l.
0 When a thrust load is simultaneously imposed on the slow speed shaft.
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3. Radial Load on High Speed Shaft for Reducer

Please confirm the radial load on the high speed shaft, in accordance with the following formula :

Pro

Prg ——9 [N, kgfQJ
LfO CfO Fs

Pr

Pro

Lf
Cf
Fs

: Actual radial load] N, kgf(l

: Allowable radial load] N, kgf[d Table E-17, 180

: Load location factof] Table E-160]
: Coupling factof] Table E-70
: Shock factor] Table E-80

Table E-16 Radial Load Location Factof] High Speed ShaftlLf

Frame size Lmm
Single Reduction Double Reduction 5 10|15|20|25|30|35|40 |45 |50 |60 |70 |80 | 90 |100/120|140|160|180|200
6060 6065 | 6060DA 6065DA 6070DA 6075DA |0.730.91/1.20/160/2.00, 0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0
B090DA 6095DA 6100DA 6105DA 6120DA —
6070 6075 |20900n £130DA C135DA GL43DA aisepa|073/091(120(160(200/ 0 | D |0 |0 |D |0 |0 |0 |0 (C TL 0
6080 6085 0 0.73(0.91]1.20]160/200 0 |0 |0 |0 |0 |0 |0 |0 |0 |¢ 0
6120DB 6125DB 6130DB 6135DB 6140DB Pr
6090 6095 |0%20e r1coDA GlosDA RLTDA. G17aDA|0880.96120(159 200238/ 0 | O |0 |0 |0 (0 |0 |0 |C N 0
6100 6105 [6130DC 6135DC 6140DC 6145DC 6160DB N 4—|
610H  |6165DB 6170DB 6175DB 6180DA 6185pA| 001 0-97|1201159/2001238 O 10 | 0O |0 |0 )0 0 /0L 0
6110 6115 0 0.91[0.97]1.20|159|2.00238| 0 |0 |0 |0 |0 |0 |0 |0 |C . 0
6120 6125 6160DC 6165DC 6170DC 6175DC
S S1000A  B1950A 2050 0 |081/093/1.14|141|167|196/222| 0 |0 |0 |0 |o |0 |¢C Lo 0
6180DB 6185DB 6190DB 6195DB -
6130 6135 B20508 GO L5DA. 6225DA 0 |0.78/0.891.00|1.23|1.45/169|1.92|213| 0 |0 |0 |O |0 | C 0
614g14£’|145 O 0 10.78(0.89|1.00|1.23/145|1.69(192(2.13| 0 |0 |0 |0 |0 | C 'Ef_'—lz'-O/z" O |g
6160 c216° | 6215DB 6235DA 6245DA | 0 |092095(0.98|105(1.18(1.28(141(152/164[185| 0 | O [0 | L | o o o | O
6170 6175 6255DB __6255DA O | O [0.93/0.96/0.99/1.05/1.16/1.28|1.39|1.49|1.72]192|2.47| 0 |0 |0 |0 |0 |0 | 0
6180 6185 6235DB__6245DB 000 [093]0.96]0.99]1.05/1.15/1.25]1.35/1.56]1.75|1.96[2.07| 0 |0 |0 |0 |0 | D
6190 6195 | 6255DB 6265DA 6275DA | 0 | O | 0 [0.93]0.95/0.98/1.00(1.09|1.16|1.05[1.411.59|1.75/192(2.08| O | 0 |0 | 0 | O
6205 0 000 |0 |0930.95/0.07/1.00]1.04]1.10]1.22[1.33|1.45/1.56|1.68]1.90| 0 | 0 | 0 | D
6215 0 000 |0 10930.95/0.98/1.00/1.03]1.08]1.19]1.29|1.40|151|1.61|1.82| 0 | 0 | 0 | O
6225 0 0|00 |0 [0.940.96/0.8/1.00/1.02|1.04|1.08]1.14|1.24]1.33[1.42]1.60] 0 | 0 | 0 | D
6235 0 000 |0 |0840.86/0.87/0.89]0.93]0.98]1.07|1.16|1.25/1.34|1.44]1.62| 0 | 0 | 0 | O
6245 0 0|00 |0 [091]0.92]0.94]0.96]0.98]0.99|1.071.15|1.24]1.33[1.42]159| 0 | 0 | 0 | O
6255 0 0/00 |0 00 |0920.93]0.940.96/0.99/1.03/1.09/1.16|1.22|1.34|1.47|1.60|1.72| 0
6265 0 000 |0 |00 [092]0.93]0.94]0.96]0.99]1.03]1.09]1.16]1.22|1.34|1.47|1.60|1.72| 0
6275 0 D/0/0 0 010100 |093094097/099/1.04]1.14]1.22]1.39]1.56/1.72/1.92|2.08

Reducer
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Table E-17 Radial Load Capacity] High Speed ShaftOPrdl NO

0 Cf, Lf, Fs=100
Frame size Rai Input Speed r/min
atio
Single Reduction Double Reduction 1750 | 1450 | 1165 | 980 | 870 | 720 | 580
601 17,2501 35 196 | 147 | 147 | 196 | 196 | 196 | 196
6060 6065 | 6060DA 6065DA 6070DA 6075DA v 198 7 af 16 296 o6 e
5070 6075 |  CU9UDA GO95DA GIOODA GI05DA GL20DA 60117,25013551,69 | 196 | 147 | 147 | 196 | 196 | 196 | 196
6125DA 6130DA 6135DA 6140DA _6145DA 21,43 291 | 491 | 49.1 | 49.1 | 491 | 147 | 196
5080 6085 - 60152101204305087 | 196 | 147 | 147 | 196 | 196 | 196 | 196
17,3571 201 | 491 | 49.1 | 49.1 | 491 | 147 | 196
6090 6095 |  6120DB 6125DB G130DB 613D 614008 601172500 71,119 | 294 | 294 | 294 | 294 | 204 | 294 | 294
6145DB 6160DA 6165DA 6170DA 6175DA 21,87 106 | 106 | 196 | 196 | 245 | 245 | 204
6100 6105 |  6130DC 6135DC 6140DC 6145DC 6160DB 60 11,170 119 441 | 441 | 491 | 540 | 589 | 589 | 589
610H 6165DB 6170DB 6175DB 6180DA 6185DA 1315 441 | 343 | 441 | 491 | 491 | 540 | 589
6.8,210 87 441 | 343 | 441 | 491 | 491 | 540 | 589
6110 6115 u 110 17 196 | 106 | 196 | 196 | 245 | 245 | 204
6120 6125 | 6160DC 6165DC 6170DC 6175DC 6017 590 | 690 | 740 | 780 | 880 | 880 | 880
612H 6100DA 6195DA 6205DA 210187 540 | 440 | 490 | 540 | 590 | 880 | 880
6130 6135 6180DB 6185DB 6190DB 6195DB 60 17,21 1370 | 1370 | 1370 | 1520 | 1620 | 1720 | 1860
6205DB 6215DA 6225DA 2501 87 1280 | 1280 | 1280 | 1370 | 1470 | 1570 | 1770
6.8 1370 | 1370 | 1370 | 1520 | 1620 | 1720 | 1860
6140 6145 . 10 21 1230 | 980 | 1080 | 1180 | 1230 | 1320 | 1470
614H 25 1080 | 1130 | 1180 | 1280 | 1320 | 1370 | 1470
2901 87 540 | 590 | 590 | 690 | 690 | 690 | 1080
6160 6165 801 25,51,59 1770 | 1770 | 1960 | 2060 | 2160 | 2160 | 2160
616H 6215DB  6235DA  6245DA 2901 43,71.87 1080 | 1180 | 1280 | 1370 | 1370 | 1570 | 1770
6170 6175 6255DB__6255DA 11087 2060 | 2060 | 2260 | 2260 | 2350 | 2450 | 2650
6180 6185 6235DB_6245DB 11087 2750 | 2550 | 2750 | 2940 | 3040 | 3340 | 3430
11025 3040 | 3040 | 3240 | 3530 | 3630 | 3920 | 3920
6190 6195 6255DB  6265DA  6275DA 290187 2650 | 2550 | 2840 | 2940 | 3140 | 3340 | 3630
6205 0 110 87 5400 | 4910 | 5400 | 5890 | 6080 | 6230 | 6180
6215 0 11087 5740 | 5100 | 5440 | 6130 | 6330 | 6820 | 7260
6225 0 110 87 6620 | 5790 | 5980 | 6130 | 6620 | 6970 | 7500
6235 0 11087 0 0 10000 9520 | 9170 | 8980 | 8730
6245 0 110 87 0 0 1110010100 | 10100 | 10600 | 11200
6255 0 11087 0 0 [ 1180010800 | 11300 | 12300 | 13100
6265 0 110 87 0 0 11800 | 10800 | 11300 | 12300 | 13100
6275 0 2901 87 0 0 14700 | 14700 | 14700 | 14700 | 14700
Table E-18 Radial Load Capacityl High Speed ShaftOPral kgfQ
0 Cf, Lf, Fs=10
Frame size Rat Input Speed r/min
atio
Single Reduction Double Reduction 1750 | 1450 | 1165 | 980 | 870 | 720 | 580
6060 6065 | 6060DA 6065DA 6070DA 6075DA 0L 1125035 0 L b H 0 H 0
5070 6075 | CU%UDA GO95DA GIOODA G105DA GL20DA B0117.25013551,60 | 20 | 15 | 15 | 20 | 20 | 20 | 20
6125DA 6130DA 6135DA 6140DA_6145DA 21,43 5 5 5 5 5 15 | 20
60115210 2943015087 | 20 | 15 | 15 | 20 | 20 | 20 | 20
6080 6085 : 17,3571 5 5 5 5 5 15 | 20
6090 6095 |  6120DB 6125DB G130DB 613508 61400 60117,250 71,119 | 30 | 30 | 30 | 30 | 30 | 30 | 30
6145DB 6160DA 6165DA 6170DA 6175DA 21,87 20 | 20 | 20 | 20 | 25 | 25 | 30
6100 6105 |  6130DC 61350C 6140DC 6145DC 6160DB 60 11,170 119 45 | 45 | 50 | 55 | 60 | 60 | 60
610H 6165DB 6170DB 6175DB 6180DA 6185DA 1315 45 | 35 | 45 | 50 | 50 | 55 | 60
68,210 87 45 | 35 | 45 | 50 | 50 | 55 | 60
6110 6115 o 11017 20 | 20 | 20 | 20 | 25 | 25 | 30
6120 6125 | 6160DC 6165DC 6170DC 6175DC 6017 60 | 70 | 75 | 80 | 90 | 90 | 90
612H 6190DA 6195DA 6205DA 2101 87 55 | 45 | 50 | 55 | 60 | 90 | 90
6130 6135 6180DB 6185DB 6190DB 6195DB 60 17,21 140 | 140 | 140 | 155 | 165 | 175 | 190
6205DB 6215DA 6225DA 250 87 130 | 130 | 130 | 140 | 150 | 160 | 180
6.8 140 | 140 | 140 | 155 | 165 | 175 | 190
6140 6145 . 110 21 125 | 100 | 110 | 120 | 125 | 135 | 150
614H 25 110 | 115 | 120 | 130 | 135 | 140 | 150
290 87 55 | 60 | 60 | 70 | 70 | 70 | 110
6160 6165 801 25,51,59 180 | 180 | 200 | 210 | 220 | 220 | 220
616H 6215DB  6235DA  6245DA 2901 43,7187 110 | 120 | 130 | 140 | 140 | 160 | 180
6170 6175 6255DB__6255DA 110 87 210 | 210 | 230 | 230 | 240 | 250 | 270
6180 6185 6235DB_6245DB 11087 280 | 260 | 280 | 300 | 310 | 340 | 350
11025 310 | 310 | 330 | 360 | 370 | 400 | 400
6190 6195 6255DB 6265DA 6275DA e O I o I Ry
6205 m] 110 87 550 | 501 | 550 | 600 | 620 | 635 | 630
6215 0 11087 585 | 520 | 555 | 625 | 645 | 695 | 740
6225 0 110 87 675 | 590 | 610 | 625 | 675 | 710 | 765
6235 0 11087 0 0 [ 1020 | 970 | 935 | 915 | 890
6245 0 110 87 i 0 | 1130 | 1030 | 1030 | 1080 | 1140
6255 0 11087 0 0 [ 1200 | 1100 | 1150 | 1250 | 1340
6265 0 110 87 0 0 | 1200 | 1100 | 1150 | 1250 | 1340
6275 m] 290 87 0 0 | 1500 | 1500 | 1500 | 1500 | 1500
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INTRODUCTION TO MOMENT OF INERTIA

1. Starting Time Moment of inertia

For successful starting of a driven machine, the starting torque must be adequately larger than the load torque and even after
starting commences, the motor torque must consistently be greater than the load torque, until reaching full load speed.

The difference between the motor torque and the load torque during the starting period is referred to as the accelerating torque. If
the average accelerating torque is taken as T& NOmO, the starting time t&] sCup to the rotating speed 1l r/minl], is calculated
according to the following formula :

0 Jwtde+diTn Ju : Motor moment of inerti@l Inclusive of brake drum[

9.550 Ta st

Jc : Cyclo reducer moment of Inertia
J. : Driven machine moment of Inertidl Inclusive of coupling, pulleyd

when converted to the motor shaft.

Average accelerating torque Ta IR

Here, the average accelerating torque, refers to the
average value of the difference between the motor torque
and the load torque or the actual torque for accelerating the
load, as shown in the graph at the right. For determining
the starting time, the motor torque curve and load torque
curve are necessary. However, since it is extremely difficult
to determine the average accelerating torque by this
method, the average accelerating torque at the actual load
time is calculated according to the following formula:

When starting at full voltage, the average accelerating
torque Tdal NO mO may roughly be calculated by the
following formula :

Accelerating
torque

Load torque

Torque T —

Tm

Ts

To

0 Speed N———» Lhe ns

Fig E-5 Torque Curve

B Ts+Tm B Ts : Starting torque
TaD 08[] — [0 TLONOmO Tm: Maximum torque Stalling torquel

] _ ) Ta : Accelerating torque
Furthermore, if the average load torque TiO0 NO mOduring the T. : Full load torque

starting period is equivalent the full load torque T NO mCof the ns : Synchronous rotating speed
motor may roughly be equal to the following : nL : Full load rotating speed

In case of constant torque load OOO0O000O0T. O TONOmO
In case of square of reduced torque load O O T. O 0.34TO NO mO

Technical
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2. Calculation of Moment of Inertia

(1)Moment of Inertia of rotating motion

Rotating motion on the center of gravity Rotating motion off the center of gravity
RimG0O
1 o mO O M{ 1
J=2MDO kgm0 =,(7 24 2) :
S 5 g 3=7 | 5 D#+4R? | 0 kgm0
NI kgO O | o kgo O
Dm0 O
:i 2402 2 _M( a*+b? 2) )
P J 8N]ZID+dD]JkgﬂmD J-4 3 +4R? |0 kgIm?2O
ND kg0 O
q=
O&m 1 0 & mOLl 1
J=15M a+b’0 kgIm?O] J= 15 M 4L+C?00 kgIm?0
Ojp myp A k5 0 !
0|0 mifl V0 kgO O
(2)Moment of Inertia of rectilinear motionOd Loaded shaft sidel
—— VO m/min0 O o mO O
M kgOJ 2
General application ° J=% ( TID\{\IS ) = %DZ 0 kdIm?0
/NSD r/minC O
M1 kgO MZI m/minO 0 D mOd0O
Horizontal motion by ML kgO-2 WD 0 le( M +M, MM )x o’ 0 kgIm?0
. 4 2 3 4
conveyor —— /N rimin O
M# kgl O
—\O m/min0 O
Horizontal motion by MO kg E - M{ VY \V_Mm([P)\°
NsCO r/min0 O J:—( ):7(7) 0 kgdm20O
lead screw — 4\TNs | ~4\n ¢
4
LeadOP(m/rev)
—NgIr/minO O
Vertical motion b ~ MEl kg 2
ical mofion by 5=1D +%MZD2 0 kgm0
hoist 0 mOJ NG miminD O
MLl kg
(3)Calculation of moment of inertia at different rotating speeds
- N, (r/min)
L N ) 2 1 2
Motor shaftD I/P shaft0] i J =( i ) J, = (*)J
Na(T/min) [~ \oment of Inertia J, AN, ez
Loaded shaft Z : Total ratio
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INTRODUCTION TO GD?

1. Starting Time GD?

For successful starting of a driven machine, the starting torque must be adequately larger than the load torque and even after
starting commences, the motor torque must consistently be greater than the load torque, until reaching full load speed.

The difference between the motor torque and the load torque during the starting period is referred to as the accelerating torque: If
the average accelerating torque is taken as Ta kgfUm0J, the starting time t§] sCup to the rotating speed M r/min(j, is calculated
according to the following formula :

O GD &+ GD &+ GD M

3750 Ta Bso

ts

However GDf: GD1I kgfD m*Cof motot] Inclusive of brake drum(
GD% GD1J kgfll m?Cof Cyclo reducer
GD?: GD1 kgfd m*0of driven machinel Inclusive of coupling, pulleyClwhen converted to the motor shaft.

Average accelerating torque Ta IR

Here, the average accelerating torque, refers to the
average value of the difference between the motor torque
and the load torque or the actual torque for accelerating the
load, as shown in the graph at the right. For determining
the starting time, the motor torque curve and load torque
curve are necessary. However, since it is extremely difficult
to determine the average accelerating torque by this
method, the average accelerating torque at the actual load
time is calculated according to the following formula.

When starting at full voltage, the average accelerating

Accelerating
torque

Load torque

Torque T —

Tm

Ts

To

0 Speed N———» Lhe ns

torque Tal kgf(d mO may roughly be calculated by the

following formula : Fig E-6 Torque Curve

B Ts+Tm B Ts : Starting torque
TaD 0.8[] — [0 T.OkgfO mO Tm: Maximum torque Stalling torquel

_ Ta : Accelerating torque
Furthermore, if the average load torque Ti kgfd mOduring the T. : Full load torque

starting period is equivalent, the full load torque T kgfD) mCof the ns : Synchronous rotating speed
motor may roughly be equal to the following : nL : Full load rotating speed

In case of constant torque load 000000 T. O TO kgfd mO
In case of square of reduced torque load O O T. O 0.34T kgfQ mO

Technical
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2. Calculation of GD?

(1)GD? of rotating motion
Rotating motion on the center of gravity Rotating motion off the center of gravity
RIm( O
1 Dm0 0 1
GD=5WD* O kgfd (] GDZ:W( S DaAR? )D kgm0
Dmo0
WI kgfJ O | v kgfO O
Dm0 0O
_1 g a+b?
GD?=3-WJ D00 kgl m:(] GDZ_W( +4R2)] kgEim*0
@moo 3
W0 kgfD O
(qp)
Oalm 1 0 mig 1
o GD=53- W a2+b20 0 kg me[] GD2=5-WJ 4L+CT kg m?0]
g
DE’"EFHD 0|0 m' M kg O
(2)GD? of rectilinear motion Loaded shaft side GD*[]
—— \ m/mind O o mo O
W kgfld \Vj 2
General application GDZ:W( m) =WD? 0 kgfdm0
/Nj rpmO 0
W4 kgf I MIm/min0 0 Dm0 0O
Horizontal motion by Wil kgf(H-8 - WE kgfl GD2:( WitW, +W3+W4) x D? 0 kgt m?0]
conveyor ol mO _Napmn 0 2
WA kgfD O
—\VO m/minO O
Horizontal motion by W kgf B NI rpm0 O GDZ:W( \Y] )ZZW( P ) 2 0 kgm0
lead screw —r 1] N n
LeadOP(m/rev)
—NdrpmO 0O
W2l kgfO O . 1 ,
Vertical motion by hoist GD*=W D +5WD O kgfdm20
J DI mO N mimin0 O ! 2
Wi kgf
(3)Calculation of GD? at different rotating speeds
ooz |- Niem) 7
2_ & : 2— i : 2
o’=(; ) eo= (7)o

Motor shaftO I/P shaft[]

e

Loaded shaft

Z : Total ratio
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Moment of Inertial GD?

Table E-19 Moment of Inertiald GD?on Motor Shaft of Cyclo Gearmotor
(Single Stage Reduction, Only Cyclo part)

GD?

J& Moment of inertiald

Unitth « 104kgtimert 0 x 10%kgIm? 0

e Reduction Ratio
_ 6 8 11 13 15 17 21 25
Size GD: | Jo | GDZ | Jc | GD2 | Je | GDZ | Je | GDE | 2o | GDZ | Je | GD2 | Je | GDZ | e
6060 6065 | 0.666 | 0.167 | 0.532 | 0.133 | 0.449 | 0.112 | 0.423 | 0.106 | 0.407 | 0.102 | 0.396 | 0.099 | 0.378 | 0.095 | 0.366 | 0.092
6070 6075 | 0.682 | 0.171 | 0541 | 0.135 | 0.454 | 0.114 | 0.426 | 0.107 | 0.409 | 0.102 | 0.398 | 0.100 | 0.379 | 0.095 | 0.367 | 0.092
6080 6085 | 1.61 | 0.403 | 132 | 0330 | 112 | 0280 | 1.07 | 0.268 | 1.02 | 0.255 | 0.997 | 0.249 | 0.688 | 0.172 | 0.665 | 0.166
6090 6095 | 3.82 | 0.955 | 2.96 | 0.740 | 2.37 | 0593 | 2.49 | 0.623 | 2.42 | 0.605 | 2.12 | 0.530 | 1.61 | 0.403 | 1.56 | 0.390
6100 6105 | 3.07 | 0.768 | 222 | 0555 | 1.36 | 0.340 | 1.40 | 0.350 | 1.28 | 0.320 | 0.897 | 0.224 | 1.03 | 0.258 | 0.942 | 0.236
61106115 | 599 | 150 | 444 | 111 | 3.38 | 0.845 | 3.07 | 0.768 | 2.88 | 0.720 | 2.75 | 0.688 | 2.44 | 0.610 | 2.38 | 0.595
6120 6125 | 124 | 310 | 101 | 253 | 624 | 156 | 682 | 1.71 | 6.46 | 162 | 482 | 1.21 | 556 | 1.39 | 517 | 1.29
61306135 | 343 | 858 | 235 | 588 | 17.3 | 433 | 147 | 368 | 132 | 330 | 121 | 3.03 | 100 | 251 | 939 | 2.35
6140 6145 | 37.7 | 943 | 256 | 6.40 | 182 | 455 | 147 | 368 | 133 | 333 | 11.8 | 2.95 | 101 | 252 | 941 | 2.35
6160 6165 | 98.7 | 247 | 68.9 | 17.2 | 454 | 124 | 41.5 | 11.0 | 37.7 | 990 | 322 | 835 | 29.9 | 7.65 | 282 | 715
6170 6175 | 264 | 66.0 | 197 | 49.3 | 153 | 37.5 | 140 | 353 | 124 | 31.3 | 119 | 30.0 | 111 | 280 | 107 | 27.0
61806185 | O | O | O | O | 231 | 585 | 209 | 528 | 186 | 468 | 177 | 445 | 167 | 423 | 156 | 39.3
61906195 | O | O | O | O | 545 | 136 | 503 | 126 | 478 | 120 | 460 | 115 | 428 | 107 | 415 | 104
6205 O | o0 | 0 | O |64 | 162 O | O |56 | 141 O | O |57 ] 12| 0 | O
6215 O | o0 | o | O |90 | 248 0 | O |84 |26 0 | O |78 |197 ]| 0 | O
6225 O | o | o | O |120] 305 | 0 | O |1030] 258 | 0 | O | 927 | 232 | 0 | O
6235 O | o | o0 | O |1990 | 498 | 0 | O |1710| 428 | O | 0O | 1530 383 | O | O
6245 O | o0 | 0 | O |3610] 93| O | O |3170] 7938 | 0 | O |289] 723 | 0 | O
6255 O | o0 | O | O |s870 1470 | O | O |5120 1280 O | O | 4630 | 1160 | O | O
6265 O | o0 | O | O |89 2150 O | O |7460 | 1870 | O | O | 6800|1700 | O | O
6275 o o | o | oo lo oo oo oo lo o oo
T Reduction Ratio
_ 29 35 23 51 59 71 87 119
Size GD: | Jo | GD: | Jo | GDE | Jo | GD: | Je | GDE | Je | GDE | Je | GDE | Je | GDZ | J
C [o} C (o} C (o} C C C (o} C C C (o} C (o}
6060 6065 | 0.361 | 0.090 | 0.356 | 0.089 | 0351 |0088| O | 0 | 0 | o | o | o | o | o | o | o
6070 6075 | 0.362 | 0.091 | 0.356 | 0.089 | 0.351 | 0.088 | 0.348 | 0087 | 0346 |0087| O | O | 0 | 0 | 0 | O
6080 6085 | 0.650 | 0.163 | 0.633 | 0.158 | 0.380 | 0.095 | 0.373 | 0.093 | 0.370 | 0.093 | 0.365 | 0.091 | 0.363 | 0091 | O | O
6090 6095 | 1.30 | 0.325 | 1.01 | 0.253 | 0.993 | 0.248 | 0.968 | 0.242 | 0.723 | 0.181 | 0.954 | 0.239 | 0.712 | 0.178 | 0.944 | 0.236
6100 6105 | 0.651 | 0.163 | 0.607 | 0.152 | 0573 | 0.143 | 0.790 | 0.198 | 0.528 | 0.132 | 0.767 | 0.192 | 0.511 | 0.128 | 0.750 | 0.188
6110 6115 | 232 | 0580 | 223 | 0558 | 219 | 0548 | 213 | 0533 | 212 | 0530 | 210 | 0525 | 200 | 0523 | O | O
6120 6125 | 3.63 | 0.908 | 346 | 0.865 | 3.30 | 0.825 | 458 | 115 | 3.15 | 0.788 | 448 | 1.12 | 304 | 0.760 | O | O
61306135 | 8.63 | 216 | 8.33 | 208 | 7.84 | 1.96 | 7.71 | 1.93 | 7.64 | 191 | 745 | 186 | 740 | 185 | O | O
6140 6145 | 8.63 | 216 | 8.34 | 209 | 7.84 | 1.96 | 7.65 | 191 | 7.64 | 191 | 745 | 1.86 | 740 | 185 | O | O
6160 6165 | 252 | 6.35 | 243 | 610 | 233 | 585 | 230 | 575 | 231 | 578 | 221 | 553 | 21.8 | 545 | O | O
61706175 | 102 | 255 | 100 | 253 | 97.7 | 245 | 96.7 | 242 | 956 | 239 | 952 | 238 | 947 | 237 | 0O | O
61806185 | 149 | 375 | 147 | 37.0 | 144 | 36.0 | 140 | 350 | 139 | 348 | 138 | 345 | 137 | 343 | 0 | O
61906195 | 402 | 101 | 393 | 983 | 387 | 968 | 383 | 958 | 380 | 950 | 378 | 945 | 376 | 940 | O | O
6205 | 482 | 121 | O | O | 460 | 115 | 0 | O | 41 | 113 | 0 | O | 446 | 117 | 0 | O
6215 735 | 184 | 0 | O | 700 | 175 | O | O |68 | 172 | O | O | 678 | 170 | 0 | O
6225 840 | 210 | 0 | O | 788 | 197 | O | O | 766 | 192 | O | O | 753 | 188 | O | O
6235 | 1410 | 353 | O | O | 1340 | 335 | 0O | O | 1300 | 325 | 0 | O |12 | 323 | 0 | O
6245 | 2720 | 680 | O | O | 2600 | 650 | O | O | 2550 | 638 | O | O | 2530 | 633 | O | O
6255 | 4320 | 1080 | O | O | 4140 | 1040 | O | O | 4060 | 1020 | O | O | 4010 | 1000 | O | O
6265 | 6330 | 1580 | O | O | 6030 | 1510 | O | O |5900 | 1480 | O | O |5820 | 1460 | O | O
6275 | 19600 | 4900 | O | O |18900| 4730 | O | O |18600| 4650 | O | O |18400| 4600 | O | O

Notes : 1. Table E-19 does not include JOGD? of motor.
Obtain the JOGD?of the single stage reduction gearmotor by adding the JUGD? of the motor Tables E-21, 22.

2. Calculate the JOGD? of the 2-Stage reduction model from the following formula :

JOGD?of the 2-stage reduction model [

JOGD?of 1st stageld

JOGD1 2nd stagel

0 Reduction ratio of 1st stagel?
Calculate the JOGD?of the 1st stagé] Input sidellin the same manner as calculating the JOGD?of single stage reduction model.

For the JOGD?of the 2nd stagé] output side[], the values shown in Table E-19 may be used.
* The values in Table E-19 are subject to change without notice.
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Table E-20 Moment of Inertiald GD? on High Speed Shaft of Cyclo Reducer

(Single Stage Reducer) Unit GD2 JE Moment of Inertiall
NIt  10%kgBmert 0 x 10%kgIm? 00

Reduction Ratio
6 8 11 13 15 17 21 25
GD: | Jc GD: | Jc GD? Je GD: Je GD: | Je GD: | Jc GD? Je GD: Je
6060 6065 | 0.764 | 0.191 | 0.630 | 0.158 | 0.547 | 0.137 | 0.521 | 0.130 | 0.505 | 0.126 | 0.494 | 0.124 | 0.476 | 0.119 | 0.464 | 0.116
6070 6075 | 0.780 | 0.195 | 0.639 | 0.160 | 0.552 | 0.138 | 0.524 | 0.131 | 0.507 | 0.127 | 0.496 | 0.124 | 0.477 | 0.119 | 0.465 | 0.116
6080 6085 | 1.70 | 0.425 | 1.41 | 0.353 | 1.22 | 0.305 | 1.16 | 0.290 | 1.11 | 0.278 | 1.09 | 0.273 | 0.782 | 0.196 | 0.759 | 0.190
6090 6095 | 4.06 | 1.015 | 2.73 | 0.683 | 2.60 | 0.650 | 2.25 | 0.563 | 2.18 | 0.545 | 2.36 | 0.590 | 1.380 | 0.345 | 1.330 | 0.333
6100 6105 | 3.32 | 0.830 | 1.98 | 0.495 | 1.60 | 0.400 | 1.15 | 0.288 | 1.03 | 0.259 | 1.18 | 0.295 | 0.783 | 0.196 | 0.695 | 0.174
6110 6115 | 6.23 | 156 | 4.68 | 1.17 | 3.62 | 0.905 | 3.31 | 0.828 | 3.12 | 0.780 | 2.99 | 0.748 | 2.68 | 0.670 | 2.62 | 0.655
6120 6125 | 13.8 | 3.45 | 868 | 2.17 | 764 | 191 | 542 | 1.36 | 5.06 | 1.27 | 6.22 | 156 | 417 | 1.04 | 3.77 | 0.943
61306135 | 36.8 | 9.20 | 26.0 | 650 | 19.8 | 495 | 17.2 | 430 | 158 | 3.95 | 146 | 3.65 | 12.6 | 3.15 | 189 | 4.73
6140 6145 | 41.7 | 104 | 289 | 7.23 | 21.2 | 530 | 173 | 433 | 158 | 3.95 | 145 | 363 | 12.6 | 3.15 | 12.0 | 3.00
61606165 | 146 | 36.5 | 116 | 29.0 | 926 | 232 | 88.7 | 222 | 849 | 212 | 79.4 | 199 | 771 | 193 | 754 | 189
61706175 | 315 | 78.8 | 248 | 620 | 204 | 51.0 | 191 | 478 | 175 | 438 | 170 | 425 | 161 | 40.3 | 158 | 395

Frame
Size

6180 6185 0 O O O 292 73.0 | 271 67.8 247 | 61.8 239 | 59.8 | 228 57.0 | 217 54.3

6190 6195 0 0 0 0 678 169 636 159 611 152 594 148 561 140 548 137
6205 0 0 0 0 946 237 0 0 864 216 0 0 817 204 0 0
6215 0 O O O 1490 | 373 O O 1360 | 340 O O 1290 | 323 0 0
6225 0 O 0 O 1930 | 483 0 O 1750 | 438 O 0 1640 | 410 0 0
6235 0 0 0 0 3240 | 810 0 0 2960 | 740 O O 2780 | 695 O 0
6245 0 O O O 4940 | 1240 0 0 4500 | 1130 0 0 4220 | 1060 0 0
6255 0 O O O 8910 | 2230 0 O 8160 | 2040 O O 7670 | 1920 0 0
6265 0 O 0 O 11700 | 2930 0 O 10600 | 2650 O 0 9960 | 2490 0 0
6275 0 0 O O O O 0 0 0 0 O O 0 0 0 0
EEE Reduction Ratio GD?of fan _
Size 29 35 43 51 59 71 87 119 Moment of Inertia

GD:| Jo | GDé| Je | GDE| Jc | GDe| Je | GD:| Je | GD& | Je | GD& | Jec | GDz | Je | GD& | Jc

6060 6065 | 0.460 | 0.115]0.454|0.1140.449|0.112| O a 0 O a 1] 0 O a 0 O a

6070 6075 | 0.460 | 0.115|0.454 | 0.114 | 0.450 | 0.113 | 0.446 | 0.112 | 0.445|0.111| O 0 0 O a 0 O 0

6080 6085 | 0.744 | 0.186 | 0.727 | 0.182 | 0.474 | 0.119 | 0.467 | 0.117 | 0.463 | 0.116 | 0.459 | 0.115 | 0.456 | 0.114 | O 0

6090 6095 | 1.54 |0.385| 1.25 | 0.313| 1.23 | 0.308 | 0.731]0.183 | 0.960 | 0.240 | 0.717 | 0.179 | 0.949 | 0.237 | 0.707 | 0.177

6100 6105 | 0.899 | 0.225|0.854 | 0.214 | 0.820 | 0.205 | 0.543 | 0.136 | 0.776 | 0.194 | 0.520 | 0.130 | 0.758 | 0.190 | 0.503 | 0.126

61106115 | 2.56 | 0.64 | 2.47 | 0.618 | 2.43 | 0.608 | 2.37 | 0.593 | 2.36 | 0.590| 2.34 | 0.585| 2.33 |0.583| O 0

Ooojojo|o
Oojojoib

6120 6125 | 5.03 | 1.26 | 486 | 1.22 | 470 | 1.18 | 3.19 |0.798 | 455 | 1.14 | 3.08 |0.770| 444 | 1.11 | O 0
61306135 | 11.2 | 280 | 10.9 | 2.73 | 10.3 | 258 | 10.2 | 255 | 10.2 | 255 | 997 | 249 | 993 | 248 | O 0
61406145 | 11.2 | 2.80 | 10.9 | 2.73 | 10.3 | 258 | 10.2 | 255 | 10.2 | 255 | 9.99 | 250 | 993 | 248 | O 0 g a
61606165 | 724 | 181 | 715 | 179 | 705 | 176 | 70.2 | 176 | 703 | 176 | 69.3 | 173 | 69.0 | 173 | O 0 354 | 8.85
61706175 | 153 | 38.3 | 151 | 37.8 | 148 | 37.0 | 147 | 36.8 | 146 | 36.5 | 146 | 36,5 | 145 | 363 | O 0 33.3 | 8.33
61806185 | 211 | 52.8 | 209 | 52.3 | 206 | 51.5 | 202 | 50.5 | 200 | 50.0 | 199 | 49.8 | 198 | 495 | O 0 32.7 | 8.18
61906195 | 535 | 133 | 527 | 131 | 520 | 130 | 516 | 129 | 513 | 128 | 511 | 127 | 509 | 127 1] 0 83.6 | 20.9
6205 782 | 196 0 0 760 | 190 O a 750 | 188 ] 3] 745 | 186 a 0 248 | 62.0
6215 1240 | 310 ] 0 1200 | 300 0 a 1190 | 298 ] 0 1180 | 295 a 0 419 | 105
6225 1550 | 388 0 g 1500 | 375 g d 1480 | 370 a 1] 1470 | 368 1] 0 599 | 150
6235 2660 | 665 0 g 2580 | 645 O 0 | 2550 | 638 ] 0 | 2530 | 633 1] 0 1040 | 260
6245 4040 | 1010 | O 0 3930 | 983 0 0 3880 970 a 0 3850 | 963 a 0 1040 | 260
6255 7360 | 1840 | O 0 7180 | 1800 | O 0 |7100 | 1780 | O 1] 7060 | 1770 | O 0 2370 | 593
6265 9480 | 2370 | O g 9180 | 2300 | O 0 9050|2260 | O 0 189802250 | O 0 2370 | 593
6275 ] 1] 0 0 ]29900| 7480 | O 0 129600| 7400 | O 0 129400| 7350 | O 0 9540 | 2390

Notes : 1. The value of the fan has been to the JIGD? of the Frame sizes of 61600 6275.
2. The JOGD? of the 2-stage reduction model is calculated by the following formula :
JOGD? of 2-stage reduction model O
JOGD? of 2nd stage

O Reduction ratio of 1st stagel[F

Use value in Table E-20 for JUGD? of 1st stage.

For the JUGD? of the 2nd stage, deduct the JOGD? of the fan from the value in Table E-20.
* Values Table E-20 are subject to change without notice.

JOGD? of 1st stage O
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Table E-21 Moment of Inertiall GD? of Three Phase Motor

UnitOGD§ kgfim?Jy] Moment of InertiallkgIm?

WP 0.1kwx 4P 0.2kWx 4P 0.25kWx 4P 0.4kWx 4P 0.55kWx 4P 0.75kWx 4P
’ GD} Ju GD# Ju GD# Iy GD# y GD# e GD# I
Standard | 0.0013 |0.000325| 0.0020 |0.000500| 0.0020 |0.000500| 0.0026 [0.000650| 0.00405 | 0.00101 | 0.00480 | 0.00120
With Brake | 0.0014 |0.000350| 0.0022 |0.000550| 0.0022 [0.000550| 0.0027 |0.000675| 0.00445 | 0.00111 | 0.00520 | 0.00130
WP 1.1kWx 4P 1.5kWx 4P 2.2kWx 4P 3.0kWx 4P 3.7kWx 4P 5.5kWx 4P
’ GD# Ju GD# Ju GD# Jm GD# I GD# I GDii Ju
Standard | 0.0074 |0.00185 | 0.0085 | 0.00213 | 0.0133 | 0.00333 | 0.0281 | 0.00700 | 0.0339 | 0.00848 | 0.0457 | 0.0114
With Brake | 0.0083 | 0.00208 | 0.0094 | 0.00235 | 0.0149 | 0.00373 | 0.0325 | 0.00810 | 0.0383 | 0.00958 | 0.0501 | 0.0125
WP 7.5kWx 4P 11kWx 4P 15kWx 4P 18.5[22kWx 4P 30kWx 4P 37kWx 4P
’ GD# I GD# Ju GD# Jm GD# Jm GD# I GDii Ju
Standard | 0.107 | 0.0268 | 0.150 | 0.0375 | 0.359 | 0.0898 0.9 0.225 1.0 0.250 1.23 0.308
With Brake | 0.121 | 0.0303 | 0.164 | 0.0410 | 0.428 | 0.107 | 0.972 | 0.243 1.05 0.262 1.28 0.321
45KWx 4P 55kWx 4P
kW,P = ;
GD# I GD# I
Standard 1.37 0.343 2.70 0.675
WP 15kWx 6P 22kWx 6P 30kWx 6P 37kWx 6P 45kWx 6P 55kWx 6P
’ GD# Ju GDi Ju GD# Jm GD# I GD# I GDii Ju
Standard 1.27 0.318 1.45 0.363 1.9 0.475 2.4 0.600 4.0 1.00 4.7 1.18

Table E-22 Moment of inertiadGD? of Motor for Inverter

UnitOGD kgfim?1Jy.] Moment of InertiallkgIm?

WP 0.1kwx 4P 0.2kWx 4P 0.4kWx 4P 0.75kWx 4P 1.5kWx 4P 2.2kWx 4P
’ GD# I GD# Jn GD# J GD# I GD Ju GD> Ju
Standard | 0.0020 |0.000500| 0.0026 |0.000650| 0.00480 | 0.00120 | 0.0085 | 0.00213 | 0.0133 | 0.00333 | 0.0339 | 0.00848
With Brake | 0.0022 |0.000550| 0.0027 |0.000675| 0.00520 | 0.00130 | 0.0094 | 0.00235 | 0.0149 |0.00373 | 0.0383 | 0.00958
WP 3.7kWx 4P 5.5kWx 4P 7.5kWx 4P 11kWx 4P 15kWx 4P
’ GDi Ju GDw Ju GDw Ju GDw Ju GDw Ju
Standard | 0.0457 | 0.0114 | 0.107 | 0.0268 | 0.150 | 0.0375 | 0.359 | 0.0898 0.9 0.225
With Brake | 0.0501 | 0.0125 | 0.121 | 0.0303 | 0.164 | 0.0410 | 0.428 | 0.107 | 0.972 | 0.243
e 182.5ka 4P 222ka 4P 3?ka 4P 327ka 4P
GD# Ju GD# Ju GDi Ju GDi Ju
Standard 1.0 0.250 1.0 0.250 1.23 0.308 1.37 0.343
With Brake | 1.05 0.262 1.05 0.262 1.28 0.321 | 0

Technical

0 Exampled O CNHM2-6115-29 0 Exampled O CVVM20-6215DA-1651 15x% 110
0 10 J»w=0.00213kgIm? 0 10 Ju=0.0898kdgIm?[J Standard 15kWx 4-Pole motor in Table E-210J
0 Standard 1.5kWx 4-Pole motor in Table E-210 0O 20 Combination of Cyclo reducer, Frame size 6215 with ratio 15 [
0 20 Frame size 6115 of Cyclo reducer. Frame size 6135 with ratio 11.0 Refer Page 90
Jc : Reduction ratio of 2900 0.580x 10*kdIm? [0 30 1st stage of 6135 Ratio 11, Jc[1 4.33% 10*kdIm?
0 From the Table E-190 0 40 2nd stage of 6215 Ratio 15, Jc00 216x 10*kdIm?
0302 J of CNHM2-6115-29 0 Both(J 30&] 40from Table E-190)
2 JO Motor Jud Cyclo reducer Jc 2161><1210“‘ 0 0.0006kgIm’
[0 0.002130 0.000058
00 0.002188kgIm?

0 50 Cyclo reducer Jc[0 4.33x 10*0
060% Jof CVWM20-6215DA-165
> JO Motor Jud Cyclo reducer Jc

0 0.08980 0.0006
00 0.0904kdIm?

Reducer
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OPERATING PRINCIPLES

The reducer portion of the CYCLO gearmotor is fundamentaly different in principle and mechanism from the involute
gearing mechanism of competitive gearmotors. The unique speed reducer portion is an ingenious combination of the

following two mechanisms:

e A combination of a planet gear and a fixed internal sun gear. In the CYCLO gearmotor, the planet gear has cycloidal-

shaped teeth and the sun gear has circular pin teeth.

The number of teeth in the planet gear is one or two less than the sun gear.

e A constant speed internal gearing mechanism.

See Fig.E-7

In equation 1, below, P identifies the number of the planet gear teeth, S
that of the sun gear, w 2 the angular velocity of the planet gear around
its own axis. The velocity ratio of w 2 to w 1 is shown as follows:

w2 . S_ SP

wl P

...Equation 1

With S greater by one or two than P in this equation, the highest
velocity ratio is obtainable.

That is, if S-P=1 is applied to Equation 1, the velocity ratio may be
calculated from the following equation:

w2 _1 ...Equation 2
wl P

Or if S-P=2 is applied to Equation 1, the velocity ratio may be
calculated from the following equation:
w2 _2 ...Equation 3
wl P
As the crankshaft rotates at the angular velocity w 1 around the axis of
the sun gear, the planet gear rotates at the angular

. lw1 2wl
velocity - =—— or - ———

P P

when P indicates the number of the teeth of the planet gear and the
symbol '-' indicates that the rotation of the planet gear is in a reverse
direction to that of the crankshaft.
In the CYCLO gearmotor, illustrated in Fig.E-8, circular teeth(pins) are
adapted for the sun gear and epitrochoid curved teeth for the planet
gear, thereby avoiding tooth top interference. The rotation of the planet
gear around its own axis is taken out through a constant speed internal

gearing mechanism as shown in Fig.E-9.

In this mechanism shown in Fig.E-10, the pins of the slow speed shaft
are evenly spaced on a circle that is concentric to the axis of the sun
gear. The pins transmit the rotation of the planet gear by rolling
internally on the circumference of the bores of each planet gear or
cycloid disc. The diameter of the bores minus the diameter of the slow
speed shaft pins is equal to twice the eccentricity value of the crank
shaft (eccentric). This mechanism smoothly transmits only the rotation
of the planet gear around its own axis to the slow speed shaft.
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Fig.E-7 Principle of internal Planetary
Gearing

rotation of planet gear
rotation of crankshaft
crankshaft axis

Planet gear(P)
fixed sun gear(S)

Fig.E-8 Epitrochoid Planet Gear-Circular(PIN)
Tooth Sun Gear Combination

angular velocity ofJ
planet gear

angular velocity of[]
crankshaft

crankshaft

epitrochoid planet gear(P)

circular tooth fixedO
internal sun gear(S)

Fig.E-9 Constant Speed Internal Gearing

slow speed shaft pin

planet gearlJ
1 (cycloid disc)
Oplye -
Yy ()7 —— eccentricity
Os | &

2e twice eccentricity

Fig.E-10 Combination of Planet-Sun Gears
and Constant Speed Internal Gear

ring gear pin0
(with roller)

cycloid disc

:e— eccentricity

—twice eccentricity

slow speed shaft pin(]
(with roller)

2e




Construction Drawing

Construction of gearmotor and reducer
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Fig.E-11 Type CHH (HorizontallReducer) Fig.E-12 Type CVV (VerticallReducer)
Single reduction (Example: Frame size 6175) Single reduction (Example: Frame size 622501
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Fig.E-13 Type CHHM (HorizontaDGearmotor)
Single reduction (Example: Frame size 6225)
S
o
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Fig.E-14 Type CNHM (HorizontallGearmotor) Fig.E-15 Type CNH (HorizontallReducer)
Single reduction (Example: Frame size 6085[] Single reduction (Example: Frame size 61050
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Fig.E-16 Type CHHM (HorizontallGearmotor)
Double reduction (Example: Frame size
grease lubricated 6185DB[]

Fig.E-19 Type CVVM (VerticallGearmotor)
Single reduction (Example: Frame

19

6) (7) (10

Fig.E-18 Type CHHM (HorizontallGearmotor)
Double reduction (Example: Frame size 6225DB[

—

I

size 6145[1

Principal parts

14 6319 {4

64

Fig.E-17 Type CHH (HorizontallReducer)

Double reduction (Example: Frame size 6185DB[

Fig.E-20 Type CVV (VerticallReducer)

s B

i

Fig.E-21 Type CVVM (VerticallGearmotor)

Double reduction (Example: Frame
size 6135DAO

Double

reduction (Example:

Frame size 6225DA[]

No. Part Name No. Part Name No. Part Name No. Part Name No. Part Name

1 | Slow speed shaft 13 | Spacer 25 | Oil seal 37 | Key 49 | Spacer

2 | Collar(Slow speed shaft) | 14 | Gasket B 26 | High speed shaft 38 | Gland 50 | Eye bolt

3 | Oil seal 15 | End plate 27 | Collar (High Speed Shaft) 39 | Flanged casing 51 | Qilfiller

4 | Slow speed end cap 16 | Spacer ring 28 | Spacer 40 | Plunger pump 52 | Intermediate shaft, bearing A
5 | Retaining ring 17 | Gasket C 29 | High speed shaft, bearing B | 41 | Air vent plug 53 | Intermediate shaft

6 | Gasket A 18 | Air vent plug 30 | Retaining ring 42 | Oil signal 54 | Intermediate cover

7 | Slow speed shaft, bearing A | 19 | (iigh Shoad shafi sectiony | 31 | Bolt for ring gear housing 43 | Oil slinger 55 | Intermediate shaft, bearing B
8 | Horizontal casing 20 | High speed end shield | 32 | Ring gear housing 44 | QOil level gauge 56 | Eccentric bearing (Double)
9 | Qilfiller plug 21 | Slow speed shaft roller| 33 | Cycloid disc 45 | Plug (Oil drain) 57 | Grease nipple

10 | Slow speed shaft, bearing B | 22 | Slow speed shaft pin 34 | Eccentric 46 | Spacer

11 | Retaining ring 23 | Cooling fan 35 | Ring gear roller 47 | Cam

12 | High speed shaft, bearing A | 24 | Fan cover 36 | Ring gear pin 48 | Plug (Oil drain)
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DETAILED DIMENSION OF SLOW SPEED SHAFT

Tapped holelY

Fig.E-23
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e Dimension of high speed shaft end ; Dimension tolerance in accordance with JIS B 0401-1976 "h6".
e Dimension of shaft end key ; Parallel key in accordance with JIS B 1301-1976.

Table E-23 Dimension of Slow Speed Shaft

Frame size Slow Speed Shaft
Fig D D1 ) K t b0 KeyO h Key 23 04
Single Reduction Double Reduction " [0 h60|Tolerance Roundness(] Tolerance [0 h90|Tolerance Tolerance P KeyOd
6060 6060DA
6065 6065DA E-22b | 14 0 30 25 | 3 5 5 20 | 225
6070 6070DA -0.011 +0.1 0 0
6075 6075DA E-22b | 18 30 30 ad 35 0 6 -0.030 6 0,030 25 O
6080 0
6085 O E-22b | 22 45 35 O 35 6 6 30 33
6090 6090DA
6095 6095DA E-22a | 28 0 45 35 | 4 8 7 32 O
6100 | 6100DA _____ 0013
| 6105 | 6105DA | E-22a | 28 50 35 O 4 +0.2 8 0 7 0 32 d
610H 0
6110 O 0 -0.036 -0.090
6115 0 E-22b | 32 0 55 45 | 5 10 8 37 42
| 6120 | 6120DA 6120DB__ |
[ 6125 | 6125DA 6125DB | E-22a| 38 | 09| 65 | 55 | 0 | 5 10 8 50 | O
612H 0
Table E-24 Dimension of Tapped hole
Frame size Tap Depth Center hole
Redugton | DOUble Reduction M A @ D1 | ¢ D2 B ., B
| 6060 | ¢ 6060DA | ___| MS___ |16 | 7 | 52 | 26 | =
6065 6065DA M5 16 7 5.2 2.6 &) 8
| 6070 | ¢ 6070DA | ___] M6___ | 16 ___| 9 | 62 | 34 | S o
6075 6075DA M6 16 9 6.2 3.4 L
16080 | | o_______ | ___1 M6___ | 16 | 9 | 62 | 34 | O
6085 0 M6 16 9 6.2 34 o J i
| 6090 | ¢ 6090DA | | M8 | 20| __ 11 | 82 | 36| = '|>
6095 6095DA M8 20 11 8.2 3.6 Y A
| 6100 | ____ ¢ 6100DA | ___ M8 __ | 20 ___|__ 11 | .82 | 36_| BE=
| 6105 | ¢ 610sDA | ___| M8 | 20| __ 11 | 82 | 36 | - Mx A =
610H 0 M8 20 11 8.2 3.6 8
| 6110 | o_______ | ___1 M8 |20 | 11 | 82 | 36_| =
6115 0 M8 20 11 8.2 3.6 7]
| 6120 | _ 6120DA6120DB _ | | M8 | 20 ___|__ 11 | 82 | 36| =
| 6125 | 6125DA6125DB _ | | M8 | 20| 11 | 82 | 36 | 0 Fig.E-230 O
612H 0 M8 20 11 8.2 3.6
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Table E-25 Dimension of Slow Speed Shaft
Frame size Slow Speed Shaft
Fi D D1 ) K s 02 t b0 Keyl hO KeyO 23 04
Redudton Double Reduction '9- 0 h6O[Tolerance Roundness] Toleranc&]] h9O v Tolerance J KeyO
| 6130 [6130DA 6130DB 6130DC| E-24 70
6135 |6135DA 6135DB 6135DC| E-24 | °° o 65 |jgyp| U |M10) 18 | 55 14 9 | o | 56
[ 6140 6140DA 6140DB 6140DC| E-24 % 0 0,090 D
| 6145 |6145DA 6145DB 6145DC| E-24 | 50 | 01| 65 | ' | 0 |m10| 18 | 55 14 | ooas| © 80
614H 0 E-24 :
| 6160 [6160DA 6160DB 6160DC| E-24 %
| 6165 |6165DA 6165DB 6165DC| E-24 | 60 85 | oon| O |Mi0| 18 | 7 18 11 80 | O
616H 0 E-24 0 +0.2
[ 6170 6170DA 6170DB 6170DC| E-24 %0 0
6175 |6175DA 6175DB 6175DC| E-24 | 'O |-0019] 95 pguy O M12] 24 175 20 12 8o | 0
6180 | _ 6180DA 6180DB__ | E-24 110 0 0
6185 | 6185DA 6185DB Epq | 80 10 oy B [M12] 24 ) 9 22 0.052 ¥ 011010 O
| 6190 |  6190DA 6190DB | E-26 | 135 -
6155 1~ G195DA G1o505 Eoe | % , 120 75> 0 | M20| 34| 9 25 14 125 1375
6205 | 6205DA 6205DB E-25 | 100 120 | 165 | O | M20]| 34 | 10 28 16 165 | O
6215 | 6215DA 6215DB | E-25 | 110 | 00%2[ 130 [ 165 | 0 | M20| 34 | 10 28 16 165 | O
6225 | 6225DA 6225DB E-25 | 120 145 | 165 | 0 |M20] 34 | 11 32 18 165 | O
6235 | 6235DA 6235DB E-25 | 130 160 | 200 | O |Mm24| 41 | 11 32 | o, | 18 200 | O
6245 | 6245DA 6245DB E-25 [140| o [170[200] O [m2al 41 [12 | .o 36 | . [ 20 200 | O
6255 | 6255DA 6255DB E-25 | 160 190 | 240 | 0 |m30] 49 | 13 < a0 | 22 | 0 |240] O
Technical | o 6265DA E25 | 170 | 9025 500 [300 | 0 |M30]| 49 | 13 | 9 [ 40 22 |-0.130/300 | O
6275 6275DA E-25 | 180 230 | 39| O | M30| 52 | 15 45 25 S0 0
Note :“ £, £," dimensions in parentheses are for models with vertical output shaft.
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DETAILED DIMENSION OF HIGH SPEED SHAFT
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e Dimension of high speed shaft end ; Dimension tolerance in accordance with JIS B 0401-1976"h6"
e Dimension of shaft end key ; Parallel key in accordance with JIS B 1301-1976
e [1S1 & 9 Dimension Tap Hole is only for vertical (Type CVV,CVF) Single stage only

Table E-26 Dimension of High Speed Shaft

Frame size High Speed Shaft
Fi o D2 | g1 | KL | T brOKeyd |hUKeyd | 25 | 46157/ gg|0s1fn g9
romdion|  Double Reduction '9- 0 h6O[Tolerance Roundness(| Tolerance [1 h9[| Tolerance Tolerance [J KeyO
6060 6060DA E-27
e D Eor | 12 17 | 25 | 05 | 25 4 4 18 OO
gg;g gg;ggﬁ E;; 12 17 | 25 | 05 | 25 4 4 18 | 3 22|0 |0
6080 0 E-27
6085 0 Eor ] 12 17 | 25 | 05 | 25 4 4 18 1 0|0
R RO S2ias | g |l |25 1|3 5 5 16 0 |o
| 6100 | ¢ 6100DA _____ _E-27 | -0.011 35
| 6105 | ¢ 6105DA | _E27 | 15 20 25| 1| 3| 4,5 0 5 o | 16 21| 0 |0
610H O E-27 ' -0.030
6110 0 E27 0 -0.030
6115 e Eo7 | 15 20 | 25| 1 | 3 5 5 16 |35]1 0|0
| 6120 | 6120DA 6120DB _ | E-30 |
| 6125 | 6125DA 6125DB | E-30 | 18 32 | 3 | O |35 6 6 25 |0 |0 (280 |0
612H O E-30
6130 |6130DA 6130DB 6130DC| E-30
[ 6135 |6135DA 6135DB 61350C| E-30 | 22 B/ |00 35 6 ® % i
| 6140 |6140DA 6140DB 6140DC| E-30 0|0 |35
6145 |6145DA 6145DB 6145DC| E-30 | 22 0 38 | 40 | O |35 6 6 32 OO
(614H | | o “E-30 0.013
| 6160 |6160DA 6160DB 6160DC|_E-29 g
| 6165 |6165DA 6165DB 6165DC| E-29 | 30 70 | 45 | O 4 8 0 7 45 |0 |0 | O |M10|20 g
616H O E-29 -0.036 o
6170 |6170DA 6170DB 6170DC| E-28 =
[ 6175 |6175DA 617508 6L75DC| 28 | °° )% |05 10 8 | o | %0000 M2
- —g%gg 1-- g—igggﬁ%}gﬁg& - E% 40 . 216 70 | 65 | O | 5 12 g |99 63 |0 0|0 |Mis|30
- —g%gg == —g%gggﬁfg}ggg% =g Ejgg 45 8 | 70 | O | 55 +%'2 14 0 9 70 |0 |O | DO |M16/30
6205 6205DA 6205DB E-29 | 45 82 |8 | O |55 14 |-0.043| 9 82 |0 |0 |0 0|0
6215 6215DA 6215DB E-29 | 50 82 | 82 | O |55 14 9 82 |0 |0 |0 |0 |0
6225 6225DA 6225DB E-29 | 55 9 | 82 | O 6 16 10 82 |0 |0 |0 |0 |O
6235 6235DA 6235DB E-29 | 60 0 |110]105| O 7 18 11 o 105 /0|0 |0|0|0
6245 6245DA 6245DB E-29 | 65 |-0.019| 110 | 105 | O 7 18 11 | 101405101010 0 0
6255 6255DA 6255DB E-29 | 80 130 | 130 | O 9 22 0 14 | 130 [0 |0 |0 |0 |0
6265 6265DA E-29 | 80 130 | 130 | O 9 22 14 130 |0 |0 |0 |0 |0
6275 6275DA E-30 | 90 | 0%» | 140 | 150 | O 9 25 | 00521, 140 [0 |0 |0 |0 |0
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