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Sumitomo Drive Technologies
Always on the Move

Motion Control Drives

CYCLO® 6000 Series for Servo Motors

< Sumitomo Heavy Industries, ld. No. C2101E-2.0



Features, Application

Our CYCLO® DRIVE LB Series and Standard Series for servo motors have excellent
features in addition to compactness, high-durability, long-lifetime, high-efficiency,
maintenance-free, and universal mounting (for grease lubrication models) also offered
by our CYCLO® DRIVE for general industries.

<<LB Series>>

@ Low Backlash Type (0.1° or less)

We adopted special tooth profile for LB Series to achieve Backlash Standard backlash
low backlash naturally without preload. or less
E /
Standard Series
LB Series

@® Double Power

Traditional reducers use scissors method to achieve low backlash, which enable use of only half of the gear
for power transmission. Our gear utilizes all of the gears for power transmission, which doubles the power
transmission capacity.

LB Series Scissors Method
Teamwork of two! ) One watches TV while the other works hard.
-

% What is the scissors method? This is a system of 2 gear tooth (1 pair) pinching the other gear's tooth.

Table 1
. C Control
Usage of Series Application Method
. LB Series Conveyor (intermittent, sorting, loading), transportation
o5 distribution system (AGV, automatic storage), printing Positi
2 hine, machine tool (ATC, index table, peripheral osition
o < Backlash machine, L . ' . control
QG . machine for robots (positioner, slider), packaging
n x 0.1°or less . X X
° g machine, textile machine, cutter
(ga g Conveyor, transportation distribution system, printing Speed
ICi= machine, food processing machine control
n =
n
~ Film winder, intake machine, various testing machine Torque
control
Reducers for soft start, high-frequency startup, etc., are also available.
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Features, Application

<<LB Series and Standard Series>>

@ Direct Connection with Servo Motor

Our stock of adapter plates enables immediate mounting of any type of servo motor.
Our direct connection series is directly connected to CYCLO® DRIVE without using adapter plate.

1. Direct Connection
Our servo motor is directly connected to our CYCLO® DRIVE making the overall length very short.

|Fig. 1 Direct Connection Type: CNHM Type |

Reducer part Servo motor

2. Adapter Plate Connection
Any flange servo motor may be connected directly to our CYCLO® DRIVE by using an adapter plate.

|Fig. 2 Plate Direct Connection Type: CNHX Type |

Reducer part Adapter plate

Servo motor

Note: Key connection is the standard between servo motor shaft and reducer high speed (input) shaft.

@ High Speed Input

Maximum 4000 r/min (10 minute cycle at 50% ED) high speed input is possible due to smooth rolling contact
mechanism.

@® Low Inertia

Small internal moment of inertia enables optimum servo control.



Structure, Rating Tables

| Adapter Plate Connection |

Table 2
No. Part Name
1 Slow Speed Shaft
2 Collar
3 Horizontal Casing
4 Slow Speed Shaft Pin
5 Slow Speed Shaft Roller
6 Ring Gear Pin
7 Ring Gear Housing
8 Spacer Ring
9 Cycloid Disc
10 | Eccentric Cam
11 High Speed Shaft End Shield
12 | High Speed Shaft
13 | Adapter Plate
@ : Standard
Table 3 A : Non-Standard
Frame Size 6065 6075 6085 6095
Reduction Ratio 11]15]21]29]43 ] 6 [11]15][21][29]43[59| 6 [11]15[21]29]43]5987] 6 [11]15]21]29]43]59 87
(F;attedt N-m 30.0 29.7/51.0 60.0 78.1|187 200
u e === ==
Torque | kgfm 3.06 3.03}5.20 6.12 7.96/19.1 204
Sle_n?es Category .‘.‘.‘.‘AA..‘.‘.‘A‘A————————A..‘.‘.‘A‘A‘A
Backlash 0.1° or less (0.2° or less for reduction ratio 6).
Max. Allowable Input Speed 4000 r/min (10 min cycle, 50% ED)
Frame Size 6105 6115 6125
Reduction Ratio 6 |11]15]21]29]43 5987 6 [11[15][21]29]43[59]87] 6 [11]15]21]29]43]59]87
gattedt N'-m |157|305 300 304 526|592 630
Tourqplfe kgfm |16.0/31.1 30.6 T T T T T T T |s1.0/53.6]603 64.2
B Category | A|® @@ @A|AlA|—|—|—|—|—|—|—|—|A @0 @@ alala
Backlash 0.1° or less (0.2° or less for reduction ratio 6).
Max. Allowable Input Speed 4000 r/min (10 min cycle, 50% ED)
Frame Size 6060, 6065 6070, 6075 6080, 6085 6090, 6095
Reduction Ratio 6 |11(15/21129|43| 6 |11(15]21|29|43|59| 6 |11]15|21(29|43|59|87 |6 [11]|15]21/29|43|59 |87
Category ® 0000006 060060000000 o 0o o0 00 o o o oo
Stsagr?:;d Backlash Consult us for each case. Backlash varies depending on the frame size and reduction ratio.
Max. Allowable Input Speed 4000 r/min (10 min cycle, 50% ED)
Frame Size 6100, 6105 6110, 6115 6120, 6125
Reduction Ratio 6 |11]15|21|29|43|59 87| 6 |11|15|21|29|43|59|87|6 |11|15|21|29|43|59 87
Category ® 0000000606 00 00060 o0 0 0 o o o o o o
Stsag?:srd Backlash Consult us for each case. Backlash varies depending on the frame size and reduction ratio.
Max. Allowable Input Speed 4000 r/min (10 min cycle, 50% ED)

Note: 1. Rated output torque indicates the mechanical rating of CYCLO® DRIVE. It indicates the allowable value of peak torque applied
on the output shaft at the time of normal startup and stop.
2. FINE CYCLO® Series (Catalog No. F2001E) is available for lower backlash requirements.
3. Consult us for middle range reduction ratio of the Standard Series.
4. Consult us for backlash and delivery date of non-standard models.



Nomenclature

CNHX

Series

6125 — | 5A LB | — 15
Frasme Motcs)r Sui‘fix Redljction
size flange code ratio

Nomenclature Example (This is an example for frame size 6125 and below. Mounting direction is universal and the nomenclatures
do not change by mounting direction in this case.)

CNHXM | (Adapter Plate connection with motor)

CNHM | (Direct connection with motor)

)

Example of Suffix Usage

(D Adapter Plate Connection (Foot Mount, Universal Mounting)

Without motor

With motor

» CNHX-6125-5ALB-15

®| B Series
e Standard Series

—— > CNHX-6125-5A-15

®| B Series
e Standard Series

@ Direct Connection (Foot Mount, Universal Mounting)

Without motor

» CNHXM-6125-5ALB-15

—» CNHXM-6125-5A-15

®| B Series
e Standard Series

» CNHM-6125-LB-15

—— > CNHM-6125-15



Ratings

1. LB Series

Load time ratio should not exceed 50% (10 min cycle) in all capacity range.

Low Backlash

F P, : Allowable input capacity [kW]
InDUt Speed 1000r/min M12 : Allowable output torque (Top row: [Nm], Bottom row: [kgfm])

M,,: Rated output torque [Nm]
F.,: Allowable radial load at slow speed shaft (Top row: [N], Bottom row: [kgf])

Table 4 Rating Table

Frame Size
Reduc-|Output 6065 6075 6095 6105 6125
tion |Speed
Ratio | r/min
P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ
22.0 37.7 | 51.0 117 | 187 232 | 305 456 | 526 | 7270
11 91 10.220 5%4 0.377] 3°84 | 5.20 117 419 | 191 2321 537 | 31.1 457 | 465 | 53.6 | 741
30.0 51.4 146 3340 287 521 | 592 |8100
15 | 67 10.220/ 366 | 51 0 | 1180|%-377| 5.24 1770 107 | 14.9 340 | 21| 203 5400 | >33 | 53.1 | 60.3 | 826
29.4 | 3.06 | 120 57.8 | 60.0 | 180 153 | 200 292 | 300 | 550 618 9000
21 | 48 10154/ 35, 0303|589 | 6.12 0801 456 | 20.4 1531 298|306 3241630 | g30 | 917
29.5 55.5 177 3240 292 619 | 64.2 19810
29 | 34 10.112) 5753 0.211) 5 66 0.671] 48.0 330 | 11| 208 2.35] 631 1000
Allowable maximum input speed: 4000 r/min
Load time ratio: Should not exceed 50% (10 min cycle)
Low Backlash
Input Speed 1500r/min
Table 5 Rating Table
Frame Size
Reduc-|Output 6065 6075 6095 6105 6125
tion |Speed
Ratio | r/min
P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ
19.0 26.7 | 51.0 | 1660 93.3 | 187 183 | 305 | 5070 345 | 526 |6410
11| 136 0.286] 1794 04001575 | 550 | 169 | 140 | 951 | 19.1 275] 187 311|517 | 218|352 | 536 | 653
26.0 36.4 1750 123 250 471 | 592 | 7060
15 | 100 |0.286 2.65|30.0 1180 0.400) 374 178 | 135 1125 3340 2751 255 518 1 48.0|60.3 | 720
26.2 | 3.06 | 120 50.9 | 60.0 133 | 200 | 340 257 | 300 | 5400 547 7860
21 | 71 10.206) 5 67 0400|5499 | 6.12 | 1770 | 1-0%| 136 | 20.4 202|562 30.6 | 550 | 430 | 55.8 | g30 | 801
26.2 457 180 120 242 527 | 64.2 8670
29 | 52 |0.149| 552 0.260| %5 0.68 | 155 1.38 | 545 3.00 | 255 884

Allowable maximum input speed: 4000 r/min
Load time ratio: Should not exceed 50% (10 min cycle)



Ratings

Low Backlash

i P, : Allowable input capacity [kW]
InpUt Speed 2000r/min M12 : Allowable output torque (Top row: [Nm], Bottom row: [kgfm])

M,,: Rated output torque [Nm]
F.,: Allowable radial load at slow speed shaft (Top row: [N], Bottom row: [kgf])

Table 6 Rating Table

Frame Size
Reduc- Output 6065 6075 6095 6105 6125
tion |Speed
Ratio | r/min
P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ
175 1100 244|510 | 1510 855 | 187 |3150 168 | 305 | 4600 317 | 526 |5820
11| 182/0.350| 4 7¢ 112 [0-4891 549 | 550 | 154 | 171|872 | 19.1 | 321 | 336 171|311 | 469 | 634 | 323 | 536 | 593
238 334 1590 113 3140 230 5030 432 | 592 6410
15 | 133 10.350] 5%43 | 5300 0489 340 162 | 165|115 320 | 336 | 234 513 | 6341420 | 60.3 | 653
24.0 | 3.06 | 1180 46.7 | 60.0 | 1670 123 | 200 | 3180 235 | 300 | 5160 502 7130
21| 95 10.252) 5 45 120 |0489| 476 | 6.12 | 170 | 128 | 1255 | 20.4 | 324 | 247 | 24.0 | 30.6 | 526 | 926 | 512 | g30 | 727
23.9 419 1690 129 3330 223 5150 484 | 64.2 7870
29 | 69 |0.182) 57, 0.318] 4 57 172 |0-985) 435 339 | 169|227 525 | 367 | 493 802
Allowable maximum input speed: 4000 r/min
Load time ratio: Should not exceed 50% (10 min cycle)
Low Backlash
Input Speed 3000r/min
Table 7 Rating Table
Frame Size
Reduc- Output 6065 6075 6095 6105 6125
tion |Speed
Ratio | r/min
P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ P1 MZ MZA FRZ
155 960 217 51.0 | 1320 75.7 | 187 | 2750 149 | 305 | 4020 281 | 526 | 5080
11| 273 10465| 458 97.9 06501551 1550 | 135 | 227 | 7.72 | 19.1 | 280 | 447 | 152 | 31.1| 410 | 842 | 2856 | 53.6 | 518
211 295 1390 100 2740 203 4390 383 | 592 | 5600
15 | 200 0465 5 45 | 44 0650, 301 142 | 219 102 279 | 447 | 20.7 448 | 8421390 |60.3 | 571
21.3 [ 3.06 | 1180 41.3 | 60.0 | 1460 109 | 200 |2780 209 | 300 444 6230
21 1143103355 47 120 |0-650| 431 | 6.12 | 149 | 171|111 | 20.4 | 283 | 328 | 21.3 | 30.6 | 4500 | 899 | 45.3 | 630 | 635
21.3 37.1 1470 97.0 3000 197 459 428 | 64.2 6870
29 | 103 |0.242) 5 47 0422|378 150 | 111 9.89 306 | 224 | 20.1 487 | 436 700

Allowable maximum input speed: 4000 r/min
Load time ratio: Should not exceed 50% (10 min cycle)

Note: 1. Allowable output torque (M,)

Allowable output torque indicates allowable value of average load torque applied to the output shaft.
Allowable input capacity is the necessary input capacity when allowable output torque is at 100%.

2. Rated output torque (M,,)
Rated output torque indicates mechanical ratings of CYCLO® DRIVE. It indicates the allowable value of peak torque applied on the
output shaft at the time of normal startup and stop.

3. GD?
GD? varies depending on the shaft diameter of the servo motor. Refer to Table 19 and 20 for details.



Ratings

2. Standard Series

Load time ratio of the Staudard series varies depending on the input speed and capacity range.

Standard

Input Speed 1000r/min

Table 8 Rating Table

P1

: Allowable input capacity [kW]
M, : Allowable output torque (Top row: [Nm], Bottom row: [kgfm])
M,,: Rated output torque [Nm]
F.,: Allowable radial load at slow speed shaft (Top row: [N], Bottom row: [kgf])

Frame Size

Reduc Output 6060 6065 6070 6075 6080 6085 6090
oo | o

P1 MZ M2A FR2 P1 MZ M2A FRZ l:’1 MZ MZA FRZ P1 MZ MZA FR2 P1 M2 MZA FR2 P1 MZ M2A FRZ l:’1 MZ MZA FRZ
o | 167 pam 1% |9 ase 150880 7 oo 148 800 0 oo 250 TV oo 358 ORI o 453 O T 0o B2 IR0
TR e 5 O O e O - PE
15 | 67 o2y | o039 031450 oa 8 | 0800  lores109%  lirol 128 o249
21| 48 prdid " ow BEAR, oot g0 BB | T TR o RTS8
29 | booiztg | om0 oY P has 2002 bl Eeaoity  Bosoy 1%
49|23 ol | pomdd | el | e ol el BB B
T O O Tt I N
87 |11 | — | — | — | —|—|—=| = | === =| =| == | = = |ooso780| 2820515988 |y 1qq 150150 8310

Frame Size

Reduc Output 6095 6100 6105 6110 6115 6120 6125
o | on

P1 MZ MZA FRZ P1 MZ MZA FRZ F,1 Mz MZA FRZ P1 M2 MZA FRZ P1 M2 MZA FRZ P1 MZ MZA FRZ F,1 Mz MZA FRZ
6| 167 152 838 119 AP 2 18 174 e o % 174 S .5 89 15 s 9 163 0o 5 598 i oo 384 359 50
et heigl | e | @Y s [lseRY  Eeor e B8 A
el e I I e L -
21| 48 1052080 B | oY WHesiy HemBl e BEWea S W
20 34 oS o YRR o YR o BT e ZUHY 200D
I I e DN e e O o
50| 17 o W08 | o RO RS E oy [PoiB oYY 1)
R T I O ot e M e O A M .

Allowable maximum input speed: 4000 r/min
Load time ratio: Continuous operation possible



Ratings

Standard

Input Speed 1500r/min

Table 9 Rating Table

1

P, : Allowable input capacity [kW]

M, : Allowable output torque (Top row: [Nm], Bottom row: [kgfm])
M,,: Rated output torque [Nm]
F.,: Allowable radial load at slow speed shaft (Top row: [N], Bottom row: [kgf])

Frame Size

Reduc Output 6060 6065 6070 6075 6080 6085 6090
oo o

P1 MZ M2A FR2 P1 MZ MQA FRZ l:’1 MZ MZA FRZ P1 MZ MZA FR2 P1 M2 MZA FR2 P1 MZ M2A FRZ l:’1 MZ MZA FRZ
o | 250 pang ) T e 158838 T oo 158 0T A oo T B0 oo 18 A8 o B9 168 0D e 418 LD
TR et e O e e e PE
15 100 om0 lil o eamBRd | perdhl | perd om0 108 R s I
21| 71 prgdd " o SRR oot B |0 BATE oo TR e 252 08
20| 52 prafiy | owedyll | iR ome0R08 Mosotly | pwnfly Aoy R
Ll O . O e M - PO 7 PP e
5925 —| == | = |~ ||~ |- Pl | el MBI loaseRd T 200w 0 S
87 |17 |—|—| = |—=|=|=|=|=|=|=|=|=|=|—=|—|— |oos054 01218371 22600214 1171150

Frame Size

Reduc Output 6095 6100 6105 6110 6115 6120 6125
| o

P1 MZ MZA FR2 P1 MZ MZA FRZ F,1 Mz MZA FRZ P1 M2 MZA FRZ P1 M2 MZA FR2 P1 MZ MZA FRZ F,1 Mz MZA FRZ
6| 250 152,553 119 25 58 174 o101 174 .5 12 16 o 145 165 8 or 104 398 WD oe 300 3P0 000
R et I et e O D AP o
15 100 12 W2 | Y| sy [Eesodt o™ e [P0
20| 71 12 R RY rso By | sl 2 (W [ Wee MBI TR
20 | 52 pru 0 SR BREL o0 BY o0 300 0 P22 ) SN0 YR 000 Y, O
s 35 owisy FRenoRe Thogh ool | ey ey es@stR
59| 25 pse 5 S WMo RS | peeBREE i PRoi PR0R BNy R0
o7 17 o {if ROy | pooFREE peeiy | o Pl el W

Note: 1. Allowable output torque (M,)

Allowable maximum input speed: 4000 r/min
Load time ratio: Continuous operation possible

Allowable output torque indicates allowable value of average load torque applied to the output shaft.

Allowable input capacity is the necessary input capacity when allowable output torque is at 100%.
. Rated output torque (M,,)

Rated output torque indicates mechanical ratings of CYCLO® DRIVE. It indicates the allowable value of peak torque applied on the
output shaft at the time of normal startup and stop.
3. GD?
GD? varies depending on the shaft diameter of the servo motor. Refer to Table 19 and 20 for details.



Ratings

Standard

Input Speed 2000r/min

Table 10 Rating Table

P1

: Allowable input capacity [kW]
M, : Allowable output torque (Top row: [Nm], Bottom row: [kgfm])
M,,: Rated output torque [Nm]
F.,: Allowable radial load at slow speed shaft (Top row: [N], Bottom row: [kgf])

Frame Size

Reduc Output 6060 6065 6070 6075 6080 6085 6090
ey

P1 MZ MZA FR2 P1 MZ MZA FRZ l:’1 MZ MZA FRZ P1 MZ M2A FRZ P1 M2 MZA FR2 P1 MZ MZA FRZ l:’1 MZ MZA FRZ
6 393 ool |0 oamog 8898 IS oow 4 851 i o [0 300 oo 5 0 TR0 o BRI 0 es R A R
R L N O S % s T i E R
Rt e O e I
21| 95 oam i} 0m BRI 0T I o T e 570 00 TR K
29 09 ity | Wowzg ol Tt Thsottd Bewrls  omeiy ||
4o a7 pon B8 | o) | ot Wemsit]  [MPemofd ) emiZd ) eRR L
ot i L I i
87 |23 | —|—|—|—|=|=|=|=|=|=|=|=|=|—=|—=]— |00 01214758 0211833120

Frame Size

Reduc Output 6095 6100 6105 6110 6115 6120 6125
| o

P1 MZ MZA FR2 P1 MZ MZA FRZ F,1 Mz MZA FRZ P1 M2 MZA FRZ P1 M2 MZA FR2 P1 MZ MZA FRZ F,1 Mz MZA FRZ
6| 333 152 118 179 520 2 1 174 o1 08 174 5 o 308 6 0 o 18 163 0 o I35 398 00 000 B2 3000
TR e e O Y et I a1 O] 0
15 133 ez 68 Piass 8 UWerw ) WRossdR  Wewdh  Teor s 0
21| 05 121 UM so Y| s, 2R (WD B (W LM ey
29 | 69 oI | izt 88 R e 2090 T v 220 80 (022 S50 20 00 0% YO0 88, Y
C e I N L L B 5 =40 7
59 | 34 pssi 03 U8 o () o RS UMom RS PR B R0
R T e O e O . MO . .

Allowable maximum input speed: 4000 r/min
Load time ratio: Continuous operation possible



Ratings

Standard

Input Speed 3000r/min

Table 11 Rating Table

P

1

: Allowable input capacity [kW]
M, : Allowable output torque (Top row: [Nm], Bottom row: [kgfm])
M,,: Rated output torque [Nm]
F.,: Allowable radial load at slow speed shaft (Top row: [N], Bottom row: [kgf])

Frame Size
Reduc|oupt| 6060 6065 6070 6075 6080 6085 6090
tion | Speed
Ratio | r/min
P1 M2 M2A FR2 P1 MZ MQA FRZ P1 M2 MZA FR2 P1 M2 MZA FR2 P1 M2 MZA FR2 P1 M2 M2A FRZ P1 M2 MZA FRZ
363 630 4.70/25.0| 628 470/20.711100| . .|4.70|29.7[1100 . ...|10.2|78.511510  ,..|10.2|78.5[1510| . [15.9] 142 2240
6 | 500 02005757 64 025%0.470|2.55| 64 |°2%%0.479/3.03| 112 |*2%%|0.479|3.03| 112 |65 1.04|8.00| 154 |°%%%|1.04|8.00| 154 °€74|1.62|14.5| 228
6.65 980 9.52 974 115 [1350] . |13.5/50.81350] ,..|19.7]  |1810],...]250]  |1790], ..[38.1]  |os20
11273 020055781 400|020 0570 | 99 347|148 | 138 °4%7|1:38|5.18| 138|*%%2 2.01|gg o| 185 °77%2.64| 100 | 182 | 10|3.88|  [287
8.15 10.2 b
9.07 13.0 157 440/, |185 1430 ...|26.9/8152000| ..35.3|102|1900|, .. |52.0]  |2830
151200 0200555, o |%2%01132 03471461 | 147 4%\ 1.88| 146 °°9%274|  [204|*7"®360 |203"1°|530] [288
2.45
12.7 14.8/30.0 203 |1530| ,|25.8 30.4/77.2|2050|  ,..|34.9|77.2|2050|  _.|48.1| 150 12880
21 | 143 0200434 02341 51|3.06 0.32015 o7 156 4972763 04783 90|7.87| 209 |°-5%°|3.56|7.87| 209 |°7584.90|15.3| 294
1180 1180 45.0 1510
120 120 459 154
9.65 14.5 10.8|4591520| .. 25.1/60.0 298| |2170, ,.|41.0]  |2160 ... |54.8 3070
29 | 103|010\ gz, 0166/ 1 48 0.226)5 55 155 9288556 16.12| 0340|304 221 04674 18 220 62| 5 59 313
17 14.7 220| 1530, ., |204|  |1520 .. 325  |2520| ..,1382|  12510| ,..|56.6
43 | 70 |0.0%0 4 4q 01131150 0170224 |156|°#3.00) | 155 |%3.32|gq | 257 %2**3.89| 10 | 256 "4*°|5.77
8.15 10.2
178 11590| ...242|  |1580| ...|32.9 M7 55.1| 146 3340
59181 | — = = | = | = | = | = | = |14 g1 162 710247 161289335 55607425 |p50"°%%|5.62/14.9] 340
261 261
237 319 55.5] 150
87 35 - - -1\ —|—|—|—|— | — | — |0.0% 242 0.121 3.25 0.211 566/15.3
Frame Size
Reduc-| Output 6095 6100 6105 6110 6115 6120 6125
tion | Speed
Ratio | r/min
P1 MZ MZA FR2 P1 MZ MZA FRZ F,1 MZ MZA FRZ P1 M2 MZA FR2 P1 M2 MZA FR2 P1 MZ MZA FRZ F,1 MZ MZA FRZ
17.4]170 2240 , .. |42.6| 171 3240| , ,o|57.7| 171 3220| , . |64.4| 193 3640, o, |71.1| 1933630
6 | 500 09611781 17.3| 208 | 235 4.34| 17.4| 330 |3-18| 5.88| 17.4| 328 |3-9°|6.57 19.7| 371 | 3-92|7.25|19.7| 370
50.4 781|  |#100 106 | 308 4070 118| 14630 130 4620 169 5190 197 | 622 5160
111273 1152/55, 235796 418 31810.831.4/4153%5120]  [472|392133]  |471|%07|17.2] | 529 %92|20.1|63.4| 526
535
68.7|  |2800 106|  |4500 144 |4460 161 5100 177 5080 230 5740 o, 269| 5700
15 1200 152|759 285 |2-35/10.8 459 |3-18/14.7 455 355|164 520|390/ 180 518207235 585 |°-92| 57 4 581
96.2| 200 122 l4590 148| 14570 173 5490 198 5470 252|522 6400 310| 6350
21 1143 1152\951|204)  |19%124  |468|234|15.1| 300|466 | 272|176  |560|>1"|20.1| |558|3%|256|532|652|*%8|316] |64
30.6
68.7|  |3050 106 | 250 139 167 | 360 5790 195 | 420 |5760 262|520 [7010 330| 6950
29 | 103 0.784)77G4 3111211108255 4500 199 14.2]  |4550|190]17.0/36.7| 590 | 222 |19.9|42.8| 587 | 299 |26.7|53.0| 715 |3 77|33.6| 45, | 708
467 464 64.2
78.4 101 141 169 6970 197 6940 249 7970 310|64-2/7929
43 | 70 [0.603)7°gg 0.780| 4 3 1081143 1.30147 2 710|192|20.1 707|191/25.3 812 |2-38(31.6 807
68.6| 146 3340 .. l921|  |a560 126 | 296 4540 153 180 232|525 (8320|, .| 289|  [8280
99 | 51 103845 69/ 14.9/340 51930 | 465 *7%%|12.9(30.2463 %% 156  lzg10l" 01184  |7g10/120(237|53.5 848 | 162|205  [6as
776 776
79.2] 195 114|  l4980 149 | 300 4960 174 199 248 8420, ,.|297| 18390
87 | 35 |0301/g5/19.9 0433116 508 |55 15.2|30.6| 506 |°®6"|17.7 0.7%8/50.3 0.944/55 3 858 | 113(30.3 855

Note: 1. Allowable output torque (M,)
Allowable output torque indicates allowable value of average load torque applied to the output shaft.

Allowable input capacity is the necessary input capacity when allowable output torque is at 100%.
. Rated output torque (M,,)

Allowable maximum input speed: 4000 r/min
Load time ratio: Should not exceed 50% (10 min cycle)

*Always use within 80% of the allowable input capacity and rated output torque indicated in the above table when using for continuous operation.

Rated output torque indicates mechanical ratings of CYCLO® DRIVE. It indicates the allowable value of peak torque applied on the
output shaft at the time of normal startup and stop.

. GD?

GD? varies depending on the shaft diameter of the servo motor. Refer to Table 19 and 20 for details.

10



Selections

1. Flowchart and Formula for Selection

r———-=-=-=====--= Evaluate load characteristics.
1
Load Pattern ! +
1
N Determine load factor
(Table 13).
8 1 |
gl /| ; \ v
;‘ ‘ ‘ ‘ Calculate average load | _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
‘ [ . Time 1
] ot |t | torque (TE). .
ey
‘ to ’ te ‘ ‘ + L}
{ \ 1
\ 7| \ . . . 1
F IT ‘ \ 1 Determine reduction ratio (Z). ==~~~ ~=~-==-=--=13 |
A
i 1 1
o \‘ ‘ 1 1
z Tn | + | |
= | Refer to rating table I Lm e -
3 - (page 5~10). :
M Time
’ Ts 1
1
1
N : Maximum input speed TroZ=TE Lo -
ta  : Acceleration time Ta : Acceleration peak torque Tro:Allowable output torque at NO
tr : Normal running time Tr : Torque during normal running . .
ts : Deceleration time Ts : Peak torque at braking maximum input speed Raise frame size
to : Total running time Te : Peak Torque (Ta or Ts) or lower average
tr : Standstill time (Larger torque of either Ta or Ts) load torque Te.
T : Time/Cycle -————
1
. 1
Select temporary frame size. |
1
1
1
1
_______________________________________ |
1
\ 1 \
1
Contemplate startup stop peak Contemplate radial load
. 1
Contemplate input speed. | torque (Te). and axial load.
1
1
\ 4 1
1
Calculate %ED. - -
\ J
\ A \ 4
Refer to rating table Refer to rating table Allowable load = Actual load
(page 5~10). (page 5~10).

NO

(Raise frame size)

Check allowable
maximum input speed.
Check load time ratio.

Rated output torque=Tp Fn Fsr

NO Refer to Table 15~18,
formula 4~6.

lower peak torque Te.

NO

(Raise frame size or )

v

Determine frame size.

\/

Selection complete.

1



Selections

Table 12 Fn Startup frequency factor

Table 14 Load Characteristics Table for Machinery

Startup frequency Factor
. . Transportation & Distribution Metal processing machine
1~2 times/min 1.0 Machines Tapping machine H
. R Conveyor (uniform load) Punch press (gear operation) H
3~5 times/min 1.1 Apron, Assembly,Belt, u Planer H
-0+ ; Bucket, Chain, Oven, Bending machine M
6~9 times/min 1.2 Screw ATC M
*Consult us when the startup frequency is other than the above. General machine tools *
Conveyor (heavy load, intermittent)
Apron, Assembly, Belt, } M Printing machine *
Table 13 F« Load fact Bucket Textile, Spinning and Weaving
able s Load 1actor Sorting apparatus M Batcher, Calendar, Card,
AGV M Drying can, Dryer,
con (I:ﬂg(a)ﬁ U M H Dyeing machine, Mangle,
Operation (Uniform (Light (Heavy Peripheral equipment for robots Napper, Pad, Slasher,
time shock) shock) shock) Slider M | Soaper, Winder, LM
Positioner M Spinning machine, Stenter,
Fabric washing machine,
~10 hours/ day 1.0 1.0 1.4 Consult us for applications for * and Fabric finishing machine
the ones not indicated above. Fabric washing machine,
24 hourS/day 1.2 1.35 16 Pad, Stenter, Dryer, Calendar, etc.> B

LoTA"% - ta + TR tr +1 o Te'"- ts
Tta+trR+5 18

—————————————— -® Average load torque TE =<

Output speed
______________ -@ Reduction ratio

Z= <Maximum input speed

%ED = -2~ x 100

T X100 e (Formula 3)

Maximum operation cycle is 10 minutes when calculating % ED. Assign T=10 (min) when calculating for cycle over this time.

2. Selection Example

<Applications> Low backlash specification for transportation vehicle drive

<Specification>Ta: Acceleration peak torque 8.0kgf-m n: Maximum output speed 69r/min
Tr: Torque during normal running  0.7kgf-m ta: Acceleration time 0.5sec

Ts: Peak torque at braking 4.9kgf-m tr: Normal running time 6.5sec

ts: Deceleration time 1.0sec

to: Total running time 8.0sec

te: Standstill time 8.0sec

T: Time/Cycle 16.0sec

Radial load 200kgf is applied to the midpoint of slow speed shaft.
Rated seed of servomotor is 2000r/min
10 hours/day operation

<Calculations>

@ Determine load factor Fn=1.1 Fsr=1.0 (Table 12~14)

% x8.010/3 ><0-5_'_0.710/3 x65 _'_% X4_910/3 X1 0.3
@ Calculate average load torque Te= ; ; = 3.2(kgf'm)
4 %05+ 6.5++ x1.0
(Formula 1)
@ Determine reduction ratio Z= <%> = 21—9 (Formula 2)

@ Calculate allowable output torque at maximum input speed Tro= 13.2(kgf-m) > 3.2(kgf-m) — Select temporary frame size 6095#-29

s (P.5~P.10)
@ Calculate %ED %ED = —5= X 100=50% (Formula 3)
@ Check maximum input speed 2000(r/min) at 50%ED < 4000 (r/min) at 50% ED (P5~P.10)
@ Check peak torque at startup stop 8.0(kgf-m) x 1.1 x 1.0=8.8(kgf-m) < 20.4(kgf-m) (P.5~P.10)

@ Allowable radial load of slow speed shaft with factor ~ Pro = 339(kgf), Lf=1.0, Cf=1.25, Fs=1.2

in consideration. Pro 339
FXCIxFs— T0x125X132° 226(kgf)>200(kgf) (Table 15~18, Formula 4)

Frame size 6095#-29 from the contemplation above.




Allowable Radial and Axial Load

13

Do not exceed the allowable value for radial and axial load when attaching gear or pulley to the CYCLO® DRIVE

Radial and Axial Load of the Slow Speed Shaft

Check the radial and axial load for slow speed shaft following the formulas 4~6.

Te Pro Pr : Actual radial load [N, kgf]
Radial load Pr  Pr =T§ F-Cf - Fs [Kgf] =eeeemmemeeenes (Formula 4) | T2 : Actual transmitted torque [N-m, kgf-m] on slow speed
S shaft of the reducer
b R : Pitch circle radius [m] of sprocket, gear, pulley, etc.
; e A0 e, Pro: Allowable radial load [N, kgf] (Refer to the Rating Table)
Axialload Pa  Pa = f-Fs [kgf] (Formula 5) Pa : Actual axial load [N, kgf]
) Pao: Allowable axial load [N, kgf] (Table 18)
When radial and Pr-Lf Pa Lf : Load location factor (Table 17)
axial load coexists | —p 5~ + Pao | Cf-Fs S (Formula 6) | Cf : Coupling factor (Table 15)
Fs : Shock factor (Table 16)
Table 15 Coupling Factor Cf Table 16 Shock Factor Fs
Coupling Method Cf Degree of Shock Fs
Chain 1 Practically no shock 1
Gears 1.25 Light shock 1~1.2
V-Belt 1.5 Severe shock 1.4~1.6
Table 17 Load Location Factor Lf on Slow Speed Shaft
Lmm
Erame S8 ~5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 plr w
6060, 6065 083|094 119 | 156 | — — — — — — 1 )
6070, 6075 0.82 | 091 | 1.00 | 1.29 | 1.59 | 1.88 — — — —
6080, 6085 0.81 | 0.87 | 0.94 | 1.03 | 1.28 | 1.54 | 1.80 — — — L(‘,L'
6090, 6095 0.86 | 0.92 | 0.97 | 1.13 | 1.38 | 1.64 | 1.90 — — —
6100, 6105 0.86 | 0.92 | 0.97 | 1.13 | 1.38 | 1.64 | 1.90 — — — Li=1 when L=Lo/2.
6110, 6115 0.78 | 0.84 | 0.90 | 0.96 | 1.02 | 1.08 | 1.19 | 1.36 | 1.53 | —
6120, 6125 — 0.82 | 0.87 | 0.92 | 097 | 1.08 | 1.25 | 1.42 | 1.59 | 1.76




Allowable Radial and Axial Load

Table 18 Allowable Axial Load Pao on Slow Speed Shaft [N] / [kgf] (Cf, Lf,Fs = 1)
Output Speed
) r/minj ~10| 15 | 20 | 25 | 30 | 35 | 40 | 50 | 60 | 80 | 100 | 125 | 150 | 200 | 250 | 300
Frame Size
6060. 6065 294.3|1294.3|1294.3|1294.3/1294.3|1294.3|294.3|294.3|294.3|1294.3|1294.3|294.3|1294.3/1294.3| — | —
’ 30 | 30 | 30 | 30 | 30 | 30, 30 | 30| 30 |3 |3 |3 |3 ]3| — | —
6070. 6075 784.8|784.8/784.8|784.8|784.8|784.8|784.8|784.8/784.8|784.8|784.8/784.8/784.8/784.8/784.8|784.8
’ 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80
6080. 6085 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981
’ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
6090. 6095 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981 | 981
’ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
6100. 6105 1470|1470|1470 1470 | 1470|1470 | 1470 | 1470|1470 | 1470 | 1470|1470 | 1470 | 1470|1470 | 1470
’ 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
6110. 6115 1470|1470|1470 1470 (1470|1470 | 1470 | 1470|1470 | 1470 | 1470|1470 | 1470 | 1470|1470 | 1470
’ 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
6120. 6125 29402940 2940|2940 | 2940 | 2940|2940 | 2940 | 2940 | 2940 | 2940 | 2940|2940 | 2770 | 2500 | 2390
’ 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 282 | 255 | 244

Calculate detailed intermediate value using interpolation method as below.
[Example of Interpolation Method Calculation]
Radial load location factor
Radial load location factor of slow speed shaft for frame size 6075 with L= 18mm is:

1.00 + 1.29-1.00 (18-15) = 1.17
20-15

Allowable axial load
Allowable axial load of slow speed shaft for frame size 6125 with output speed 180 r/min is:

300-282
282 + ——“"°_ x (200-180) = 289 [Kgf]
200-150




GD? (on High Speed Shaft)

GD? of CYCLO® DRIVE for servo motor differ according to the frame size, reduction ratio, and the shaft diameter of the servo
motor used.
GD? of CYCLO® DRIVE for servo motor is calculated by adding the GD+? and GD22.

GD?= GD+? + GD2? [kgf-m?] «-++- (Formula7)  GD? : GD?of CYCLO® DRIVE for servo motor [kgfm?]

GD+2?: GD? determined by frame size and reduction ratio [kgfm?]
GD22: GD?determined by shaft diameter of servo motor [kgfm?]

Table 19 GD+?: GD? Determined by Frame Size and Reduction Ratio ( x 10-*kgf-m?)

e S;:“Ction Ratiol 6 | 49 | 15 | 21 | 29 | 43 | 59 | 87
6060 6065 0.449 0.407|0.3790.361 | 0.351
6070 6075 | 0.6820.454|0.409|0.379|0.362 | 0.351 | 0.346
6080 6085 161 | 112 | 1.02 |0.688 0.650|0.380|0.370 | 0.363
6090 6095 3.87 | 241|199 | 119 | 1.35 | 1.04 | 0.779]0.768
6100 6105 3.13 | 1.41 |0.844|0.593|0.709 | 0.630 0.586/0.568
6110 6115 | 599 | 3.38 | 2.88 | 2.44 | 2.31 | 219 | 2.12 | 2.09
6120 6125 12,6 | 6.45 | 3.87 | 2.98 | 3.84 | 3.51 | 3.36 | 3.25

Note: Divide by 4g (4 x 9.8m/s?) to convert GD? to moment of inertia.

Table 20 GD2?: GD? Determined by Shaft Diameter of Servo Motor ( X 10*kgfm?)

haft Diameter
Frame Size

6060 6065 0.484 1 0.423
6070 6075 0.487/0.426 | 0.471
6080 6085 0.560|0.489|0.542 | 3.450 | 3.640
6090 6095 0.5940.5340.579| 3.98 | 4.20 | 4.20
6100 6105 0.6040.54310.589| 3.99 | 4.21 | 4.21 | 9.23 11.6
6110 6115 0.876|0.808|0.860| 4.46 | 4.72 | 4.69 | 9.65
6120 6125 198 | 1.88 | 1.97 | 490 | 5.12 | 5.04 | 10.2 | 125 | 12.6

Note: Divide by 4g (4 x 9.8m/s?) to convert GD? to moment of inertia.

911 | 014 | 916 | 019 | ¢22 | 924 | ¢28 | ¢32 | ¢35

<Calculation Example>

When CYCLO® DRIVE for servo motor has frame size 6065#,
reduction ratio 1/11, and servo motor shaft diameter ¢11:

GD+2= 0.449 (Table 19)
GD2= 0.484 (Table 20)
GD? = GD+?+ GD=0.449 + 0.484

= 0.933(x10kgf-m?) (Table 7)




Lubrication

1. Lubrication Method

Both LB and Standard Series are shipped filled with grease, ready to use.

Table 21 Common Grease for Horizontal and Vertical Types

eduction Ratio
Frame Size

6

11 15 21

29

43

59

87

6060 6065

6070 6075

6080 6085

6090 6095

6100 6105

6110 6115

6120 6125

(MF)

L

Grease lubrication (maintenance-free type)

2. Lubricant

(1) Filled with long-lifetime grease, both LB and Standard Series require infrequent lubricant replacement.
However, replacement every 20,000 hours or every 4 to 5 years will provide even longer lifetime.
(2) Do not use grease other than the ones indicated in Table 22.

(3) Consult us when operating constantly at temperature range exceeding 0~40°C .

Table 22

Ambient Temperature

Maintenance-Free Type

()

LB Series

Standard Series

0~40

Shell Qil
Shell Alvania Grease
RA

Assembling with Servo Motor

(1) Apply grease to the servo motor shaft in advance for smooth fitting to the high speed hollow shaft.
(2) Align the motor shaft key with the hollow shaft key way.
(3) Always check whether the spigot of the servo motor is exactly matching the spigot of adapter plate when

tightening servo motor and adapter plate with bolt. Tightening bolt with uneven fitting may damage the

internals.
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Installation

17

1. Assembly with Keyless Type Motor
(1) Wipe servo motor shaft and inside of high speed shaft of CYCLO® DRIVE to remove all traces of oil and

dust. (Rustproof oil is applied to the inside of high seed shaft at the time of shipment.)

(2) Place the reducer on an appropriate platform with the slow speed shaft on the bottom side.

(3) Match the cut of the high speed shaft and the clamp ring.

(4) Remove the cap on the adapter plate. Insert a hexagon wrench into the hexagon socket head bolt through
the assembly opening. Without removing the hexagon wrench, insert the shaft of servo motor into the high
speed shaft.

(5) Make sure that the spigot of the servo motor and adapter plate is fitting each other properly. Tighten motor
attachment bolt to connect servo motor and adapter plate. Do not tighten bolt when spigots do not fit
properly. Assembly will be uneven, which may damage the internal bearing.

(6) Tighten hexagon socket head bolt of the clamp ring with torque indicated in Table 23.

(7) Operate at slow speed for some time. Tighten again with torque indicated in Table 23.

(8) Attach the cap of the adapter plate which was removed in the earlier step.

Table 23 Tightening Torque for Hexagon Socket Head Bolt on the Clamp Ring

Bolt Size M4 M5 M6 M8 M10 M12
Tightening Torque (Nm) 4.3 5.5 9.6 23 46 79
Motor

Clamp Ring

Cap

High Speed Shaft

Fig. 4. Assembly Diagram
2. Assembly with Key Type Motor

(1) Apply fretting prevention to the servo motor shaft and CYCLO® DRIVE high speed shaft hole before
assembly.

(2) Take sufficient care for shaft center alignment when assembling servo motor and CYCLO® DRIVE.

(3) Always make sure that the spigot of servo motor fits the spigot of adapter plate properly. Then tighten
motor attachment bolt to connect servo motor and adapter plate. Do not tighten bolt when spigots do not fit

properly. Assembly will be uneven, which may damage the internal bearing.



Introduction to Our Servo Control Related Products

CYCLO® DRIVE
FA and FT

CYCLO® DRIVE for precision control in demanding
applications.

Our FA and FT Series of CYCLO® DRIVE is

the precision control reducer for high-precision
positioning.These series are the crystallization of
newest technologies with triple cycloid discs (FA Series)
and new tooth profiles (FT Series), etc. They are
optimal for driving and controlling machinery related to
industrial robots, machine tools, factory automation.

COMPLETE POWER
TRANSMISSION

Unit 1/ 45 Inspiration Drive Wangara WA 6065 R (08) 9303 4966 ||§ (08) 9303 4977
@ chainanddrives.com.au B¢ info@chainanddrives.com.au POWER > SPEED > TORQUE
ABN 81 121105 173






