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Motion Control Drives
FINE CYCLO®

F4 C' D series =

Bearing of Output
/ (Angular Contact Ball Bearings)

Cycloid Disc

Eccentric High-
Speed Shaft

Ring Gear Housing

Output Flange

Excellent Cost Performance

Simple construction with less number of parts than
single stage reducer mechanism

High Torque, High Allowable Moment New Model Enables Simpler Designing

Compact Design Improved Interface for Coupling Machi

Allowable peak torque: Maximum 24% increase Customer can choose the location of the attachment bolt
Allowable moment: Maximum 45% increase on the output flange.This was done by the unified
(Compared to traditional models) construction of the output flange and slow speed shaft pin.

Reduces Man-Hour for Assembly Large Hollow Diameter for

the High-Speed Shaft

Flat output flange simplifies sealing process High-

speed shaft supported by the reducer simplifies Reduced Length for Gearmotor Type

coupling with motor. Maximum 33% increase compared to the traditional
high-speed hollow shaft.



1. Construction

Fig. D-1

Bearing of Output
(Angular Control Ball Bearings)

Ring Gear Housing

Qil Seal

Eccentric High-

Speed Shaft — |
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Eccentric

2. Application Examples

Shaft Roller

High Speed
Shaft Bearing

Cycloid Disc

Ring Gear Housing Pin

Main Example of Use

FINE CYCLO (F4C-D)

Servo Motor

Adaptor Plate

Machine Tool Liquid Crystal Transfer Robot FA Equipment (AGV Driving)
Automatic Pallet Pool Drive Axis Driving, Robot Slider




3. Nomenclature

F|l|4C/F | S| — | D15 | — | 59

.

Reduction ratio

Frame size

Standard: —
Special specification: S

Shape of Ring gear housing Form of a cylinder T -
With flange @) : F
4C (Output shaft with angular contact ball bearing)

— Symbol of Fine CYCLO

4. Products

Mark: Model Lineup

Reduction ratio
Frame size
59 89 119
D15 ° °
D25 ° ° °
D30 ° ° °
D35 ° ° °
D45 ° . °

5. Speed Ratio & Rotation Direction

F|g- D-2 Slow Speed Shaft
Ring Gear Housin
1 N ¢ 3 4 Q
N High Speed Shaft
Reducer Reducer Reducer Reducer
Input  : High Speed Input  : High Speed . Input : Slow Speed Input : Slow Speed
Shaft Shaft \\\ Shaft Shaft
Output: Slow Speed Output: Ring Gear Output: Ring Gear Output: High Speed
Shaft Housing Housing Shaft
Fixed :Ring Gear Fixed : Slow Speed Fixed :High Speed Fixed :Ring Gear
Housing & Shaft Shaft Housing
i=-1/n i=1/(n+1) i=n/(n+1) N i=-n
x A\
5 6 7
Increaser Increaser When all elements «i: Speed ratio = (Output
Input : Ring Gear Input  : Ring Gear rotate at the same Speed/Input Speed)
Housing \\ Housing . . " indi .
Output: High Speed Output: Slow Speed time, speed ratio is (*="indicates opposite
Shaft Shaft based on a direction.)
Fixed : Slow Speed Fixed :High Speed . : on- ; :
\\\ haft Shaft combination of picture n: Reduction ratio

i=n+1 i=(n+1)/n 1 through 6




6. Operating Principles

The reducer portion of the FINE CYCLO' 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:
Y¢ A combination of a planet gear and a fixed internal sun gear. In the FINE CYCLO', 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.

Y¢ A constant speed internal gearing mechanism.

Fig.D-3  Principle of internal Planetary Gearing

Rotation of planet gear

Rotation of crankshaft
Crankshaft axis

Planet gear(P)
Fixed sun gear(S)

Fig.D-4 Epitrochoid Planet Gear-Circular(PIN)
Tooth Sun Gear Combination

Angular velocity of
planet gear

Angular velocity of
crankshaft

Crankshaft
Epitrochoid planet gear(P)

Circular tooth fixed
internal sun gear(S)

Fig.D-5 Constant Speed Internal Gearing

Slow speed shaft pin

Planet gear
(cycloid disc)

— Eccentricity

Twice eccentricity

Fig.D-6  Combination of Planet-Sun Gears
and Constant Speed Internal Gear

Ring gear pin
(with roller)
Cycloid disc

_ — Eccentricity

|
\e
A

— Twice eccentricity
A

I— Slow speed shaft pin
2e (with roller)

See Fig. D-3

In equation 1, below, P identifies the number of the planet gear
teeth, S that of the sun gear, w2 the angular velocity of the planet
gear around its own axis. The velocity ratio of w2 to w1 is shown

as follows:
w2 s 5P ~Equation 1
w1l P P

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 Equation2

wl P

Or if S-P=2 is applied to Equation 1, the velocity ratio may be
calculated from the following equation:

w2 _ 2 Fquation 3
() P

As the crankshaft rotates at the angular velocity w1 around the
axis of the sun gear, the planet gear rotates at the angular

velocity:
Tw1 2w1
-—p Oor-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 FINE CYCLO;, illustrated in Fig. D-4, 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. D-5.
In this mechanism shown in Fig. D-6, 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.



7. Rating

Table D-1 Rating Table (Output rotation base)

Output speed n, (r/min) 5 10 15 20 25
Ratedoutput | Input |Allowable| Rated output | Input | Alowable | Ratedoutput | Input | Alowsble | Ratedoutput | Input | Alowable | Rated output | Input | Alowable
Frame size Reduction ratio (Uggﬁfﬁm) speed | input power (U;gre?%\im) speed | input power (Uggﬁfl\?m) speed | input power (U;gre(mm) speed | input power (U;grg?ﬁ ml speed | input power
(Lower/kgfm) | (/min) | (kW) | (Lower/kgfm) | (r/min)| (KW) | (Lower/kgfm) | (r/min)| (KW) | (Lower/kgfm) |(r/min)| (kW) | (Lower/kgfm) | (r/min)| (kW)
o1 59 2253 295 | 0.15 22322 590 | 0.30 ;815 885 | 0.39 1188‘; 1180 | 0.48 117726 1475 0.56
89 ;;z 445 | 0.15 22815 890 | 0.26 11;? 1335 0.35 1166:2 1780 | 0.43 11:2 22251 0.50
59 :9877 295 | 0.32 :;377 590 | 0.64 j:‘; 885 | 0.85 Zgi 1180 | 1.04 ;,’87?) 14751 1.22
D25 89 ::77 445 | 0.32 :433; 890 | 0.57 33;3?) 1335| 0.75 ::13 1780 | 0.92 :;?5 22251 1.08
119 :9877 595 | 0.32 4333 1190 | 0.52 ??;518 1785 0.69 332228 2380 0.84 33817 2975 | 0.99
59 66j58 295 | 0.42 :4358 590 | 0.84 557667 885 | 1.11 55 2199 1180 | 1.36 Zsz 1475|1.59
D30 89 66258 445 | 0.42 ;57656 890 | 0.74 55102 1335 0.98 26598 17801 1.20 :;97 2225 | 1.40
119 66358 595 | 0.42 552177 1190 | 0.68 :22; 1785 0.90 :22(; 2380 1.10 Z(??; 2975| 1.29
59 89929 295 | 0.59 21997 590 | 1.18 88102 885 | 1.57 ;:z 1180 1.92 7632 14751 2.25
D35 89 89929 445 | 0.59 ;?i 890 | 1.05 77371 1335 1.39 66291 1780 1.70 Z?; 2225| 1.98
119 98]997 595 | 0.59 774326 1190 | 0.96 :2? 1785 1.27 232 2380 1.56 ;5267 2975 1.82
59 1177596 295 | 1.15 1177596 590 | 2.31 ! 156605 885 | 3.07 11?66 1180 | 3.76 1133473 1475|439
D45 89 1177596 445 | 1.15 1155692 890 | 2.04 1134813 1335 2.72 ! 122699 1780 | 3.32 1112810 2225 3.88
119 11775 96 595 | 1.15 1144361 1190 1.87 1122697 1785 2.49 ! 11 1682 2380 3.04

Table D-2 Maximum acceleration or deceleration torque

Frame Maximum ac.celeration Toa Peak torque for
i or deceleration torque T2s emergency stop Tamax
s (Nem) (kgfem) (Nem) (kgfem)
D15 417 425 834 85
D25 883 90 1766 180
D30 1226 125 2453 250
D35 1717 175 3581 365
D45 3188 325 6377 650




Allowable maximum Equivalent
30 40 50 60 Allowable output speed(r/min) On input shaft M
maximum inerti ass
Ratedoutput | Input | Alowable | Rated output | Input | Alowable | Ratedoutput | Input | Alowable | Rated output | Input | Alowable |, d Uppe(r)il%l%rjirg'ﬂilzr;ertla
torque d {inputponer| L0008 speed |inputponer| 110U speed |inputponer |, 109U speed | input power nputspeec - 50% 100% 2 kg)
(Upper/Nm) | SPEEC | IPULPOUEL} - nerim) - | SP PULDOYEI (i pper/m) | SP' PULPOUEE (i jpper/Nm) | 5P pap (t/min) ED ED Lower/GD
(Lower/kgfm) | (r/min) | (kW) | (Lower/kgfm) |(r/min)| (KW) | (Lower/kgfm) |(r/min)| (kW) | (Lower/kgfm) |(r/min)| (kW) (x10*kgfm?)
163 150 140 133 .
166 1770 | 0.64 153 2360 0.78 143 2950 0.92 135 3540 1.04 ?ii
- . - : 6150 | 5600 | 2800 . 5.2
145 133 124 117 0.37
147 2670 | 0.57 135 3560 | 0.69 126 4450/ 0.81 12.0 5340 0.92 150
353 323 302 286 1.55
1770| 1.38 2360 | 1.69 29 1. 40 | 2.2
359 33.0 30.8 >0]1.98 29.2 3540 > 6.19
311 285 1.54
2670 1.22 4 .
317 670 20,1 3560 1.49 5050 | 4200 | 2100 6.15 8.1
285 1.53
3570 1.12
29.1 6.12
460 422 394 373 3.99
46.9 1770 1.81 430 2360 2.21 402 2950 2.58 38.1 3540 2.93 15.96
406 373 3.96
2670 1.59 3560 1.95 4 1 11
414 38.0 250 | 3800 900 15.85
372 3.95
3570 1.46
379 15.81
650 596 557 4.93
1770 2.55 2360 | 3.12 2950 3.6
66.2 60.8 56.8 365 19.71
574 4.89
2670 | 2.25
585 3950 | 3300 1650 19.55 15
4.87
19.50
1271 1166 12.51
1770 | 4. 2 b
130 0]499 119 360) 6.11 50.03
3150 | 2600 | 1300 1241 24
49.65
12.38
49.52
|:| :50%ED range |:| : 100%ED range
Notes:

1.

TZN =

Rated output torque

Rated output torque implies allowable mean load torque at each output speed. Rated output torque for below 600r/min input is the same
as 600r/min.

Allowable input power is the value converted from rated output torque, when it is 100%. This value takes efficiency of FINE CYCLO" in
consideration.

. Allowable maximum input speed and allowable mean input speed

Reducer may be used within maximum input speed indicated in the Table, however, allowable mean input speed is limited by operation
(%ED).

Allowable acceleration or deceleration peak torque

Allowable peak torque at normal start and stop.

Allowable momentary maximum torque

Allowable momentary maximum torque at emergency stop or heavy shock, when loading 1000 times in overall lifetime.

Moment of inertia, GD?

Value at input shaft. Divide them by g (Moment of inertia: 9.8m/sec?) or 4g (GD* 4 x 9.8m/sec?) to convert from them to inertia.

Calculate the rated torque using the following formula when the speed is not shown in the table above.

T ( 15 )0‘3 T,: Rated torque at output speed n,
~ T2N5

n

2 T,u,15: Rated torque at output speed n, is 15 r/min



Table D-3 Rating Table (Input rotation base)

Input speed n; (r/min) 4000 3000 2500 2000 1750
Rated output |Output | Allowable | Rated output |Output| Allowable | Rated output |Output | Allowable | Rated output |Output| Allowable | Rated output |Output | Allowable

Frame size Reduction ratio (Ugggﬁm) speed | inputpoter (Uggre%m) speed | iput power (Uggﬁfﬁ-m) speed | input power (u;gmm) speed | input power (u;ﬁgg/uﬁm speed | input power
(Lowerkgfm) |(r/min)| (KW) | (Lowerkgfm) |(r/min)| (kW) | (Lowerkgfm) | (r/min)| (KW) | (Lower/kgfm) | (r/min) | (W) | (Lowerfkgfm) |(r/min) | (kW)

e 59 1132.?) 67.8 | 1.13 11:'92 50.8 | 0.93 11:; 424|082 11651 a33.9/ 0.70 :2‘; 297 | 0.64

89 113213) 449 0.75 11:.92 33.7 | 0.61 ::Z) 28.1 | 0.54 112? 225 | 0.46 1166-‘; 19.7 | 0.42

59 22;51 67.8 | 2.44 :82 50.8 | 2.00 :211 424176 3322 33.9 | 1.50 ::.3(3) 29.7 | 137

D25 89 22;51 449 1.62 3?(())2 337132 :211 28.1(1.16 ::z 225 | 1.00 :23(; 19.7 | 0.91

119 22;51 336 | 1.21 :(()).z 25.2 | 0.99 :211 21.0 | 0.87 3322 16.8 | 0.75 ::.‘:’) 14.7 | 0.68

59 :gf) 50.8 | 2.61 :21; 424230 ::; 339 | 1.96 :76_1) 29.7 | 1.79

D30 89 :(?f) 337 (1.73 :21; 28.1(1.52 :;32 225 | 1.30 :';10 19.7 [ 1.19

119 :3; 252129 :21; 210 1.14 ::; 168 | 0.97 :76.1) 147 | 0.89

59 5522 50.8 | 3.69 55:2 424325 232.2 339 (278 :;i_ 29.7 | 2,53

D35 89 55:2 337 | 244 5598; 281|215 66;69 225 | 1.84 2652 19.7 | 1.68

119 55:98 21.0 | 1.61 232'2 16.8 | 1.38 :235 14.7 | 1.25

39 1111475 424|635 1122254 339 | 5.43 11237; 29.7 | 494

D45 89 1111475 28.1 | 421 11222: 225 | 3.60 1123704 19.7 | 328

19 1111475 210 3.5 1122254 168 | 2.69 11237; 147 | 2.45

Table D-2 Maximum acceleration or deceleration torque

Frame Maximum ac.celeration Toa Peak torque for
i or deceleration torque T2s emergency stop Tamax
s (Nem) (kgfem) (Nem) (kgfem)
D15 417 425 834 85
D25 883 920 1766 180
D30 1226 125 2453 250
D35 1717 175 3581 365
D45 3188 325 6377 650




1500 1000 750 600 Alowatle | /8 T | oot

Rated output |Output| Allowable | Rated output |Output Allowable | Rated output |Output| Allowable | Rated output |Output| Allowable i:na)jmumd Uppe(ri!%l%rjingt'?;izr;ertia Mass
(U;&W-m) spegd input power (Uggre?%\?-m) speéd input power (U;gre?;ﬁm) spegd input power (Uggre(mm) spegd input power Tru/n:iie)e 53;@ 1(;0D% Lower/G? (kg)
(Lower/kgfm) | (r/min) | (kW) | (Lower/kgfm) |(r/min) (KW) | (Lower/kgfm) | (r/min)| (kW) | (Lower/kgfm) |(r/min)| (kW) (x10kgfm?)

117715 254 | 0.57 1199‘; 169 0.43 ;115 12.7 | 035 225?) 10.2 | 0.30 ci50 | 600 | 200 ?ig .

117715 16.9 | 0.38 1199?3 11.2 0.28 221”5 8.43 | 0.23 223??) 6.74 | 0.20 ?i; .

:77(; 254 11.23 :212 16.9 0.93 ::55 12.7 | 0.76 :;;77 10.2 | 0.65 ;?:

:77(; 16.9 | 0.81 :;i 11.2 061 ::i 8.43 | 0.50 :9877 6.74 | 0.43 | 5050 | 4200 | 2100 ;?: 8.1

:77(; 12.6 | 0.61 :212 8.4 0.46 :255 6.30 | 0.38 :;;77 5.04 | 0.32 ;?;

:983; 254 | 1.61 555456 169 1.21 6532 12.7 | 0.99 664::58 10.2 | 0.85 135..9996

:sz 16.9 | 1.06 ;5:56 11.2 0.80 6532 8.43 | 0.66 66:58 6.74 | 0.56 | 4550 | 3800 | 1900 135'.9865 1

:98?; 12.6 | 0.80 55542 84 0.60 6532 6.30 | 0.49 665:58 5.04 | 0.42 135..9851

669837 254 1227 77;17 16.9 1.71 ::(; 12.7 | 1.40 98193 10.2 | 1.20 149'.9731

6698?; 16.9 | 1.50 77;13 11.2 1.3 ::g 8.43 | 0.93 981997 6.74 | 0.79 | 3950 | 3300 | 1650 149'.8595 15

66;3:; 126 | 1.13 77;16 8.40 0.85 ::2 6.30 | 0.69 98193 5.04 | 0.59 149'.8570

1133364 254 | 444 1155047 169 334 1 166483 12.7 | 2.73 ! 177596 10.2 | 2.34 ;gg;

1133364 16.9 | 2.94 1155047 11.2 222 11664: 8.43 | 1.81 ! 177596 6.74 | 1.55 | 3150 | 2600 | 1300 111;2; 24

1133364 126 | 2.20 1155(17 840 166 1166‘;3 630|135 1177596 504 [ 1.16 lgzg

[ ]:50%EDrange [ ]:100%ED range
Notes:

1.

T2N =

Rated output torque

Rated output torque implies allowable mean load torque at each output speed. Rated output torque for below 600r/min input is the same
as 600r/min.

Allowable input power is the value converted from rated output torque, when it is 100%. This value takes efficiency of FINE CYCLO" in
consideration.

. Allowable maximum input speed and allowable mean input speed

Reducer may be used within maximum input speed indicated in the Table, however, allowable mean input speed is limited by operation
(%ED).

Allowable acceleration or deceleration peak torque

Allowable peak torque at normal start and stop.

Allowable momentary maximum torque

Allowable momentary maximum torque at emergency stop or heavy shock, when loading 1000 times in overall lifetime.

Moment of inertia, GD?

Value at input shaft. Divide them by g (Moment of inertia: 9.8m/sec?) or 4g (GD* 4 x 9.8m/sec?) to convert from them to inertia.

Calculate the rated torque using the following formula when the speed is not shown in the table above.

1750 \** T,w :Rated torque at input speed n,
TZN,1750

n, T,n1750: Rated torque at input speed n, is 1750 r/min
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8. Engineering Data

8-1. Stiffness and lost motion

-Hysteresis curve

«Lost Motion

: Relationship between load and displacement of
output flange (rotational angle) when load is
removed slowly from allowable torque to zero
torque, with fixed input shaft.

: Torsional deflected angle at 3% of allowable
output torque.

«Stiffness : Slope of the straight line connecting two points,
when allowable torque is 50% and 100% on the
hysteresis curve.

o
[0}
o
k]
kol
Lost Motion % a

c b
So
(s
[CRS

-100% -50% Torque

! ‘ 50% 100%(Rated)

Hysteresis loss

-3% 3%

Stiffness=b/a

Fig. D-7 Hysteresis curve

8-2. No Load Running Torque

No load running torque indicates torque on input shaft for rotating reducer
under no-load condition.
Shown values are applicable only on standard design as shown on Fig. D1

1000
D45
g [
i \\/r'// D35
> T D30
L —"

g I\ e D25
z 100~ D15
5 IP' ™ | 1
o s
= \ =,

\

\

10
0 1000 2000 3000 4000 5000
Input speed r/min
Fig. D-8
Notes) 1. Fig. D-8 shows average data after reducers have been
run.
2. Measurement Conditions

Ring gear housing temperature

Approx. 30°C

Accuracy in assembled dimensions

Referto 11.1

Lubrication

Standard grease

Table D-4 Engineering data

Rated output Lost Motion Stiffness
Frame| torque at Measured torque
size | ' |output speed ) 4 Lost Motion | Nm/arc min
15 r/min Nm arcmin

59 201 6.03

D15 49.0
89 178 5.34
59 434 13.0

D25 | 89 383 11.5 112
119 351 10.5
59 566 17.0

D30 | 89 500 15.0 173

1.0

119 458 13.7
59 800 24.0

D35 | 89 707 21.2 220
119 648 19.4
59 1565 47.0

D45 | 89 1383 415 450
119 1267 38.0

Note) Arc min means "minute” of the angle.Stiffness is the

average value (typical data).

(Example calculation of torsional deflected angle)

Calculation of torsion angle when torque is applied in

one direction using D35-59 as example.

1) When load torque is 15N-m

(When load torque is in the range of lost motion)

15 1 .
= X — =0.3125 arcmin

0= %7

2) When load torque is 600N'-m

o + _600-24 =3.12 arcmin
2 220

g =




8-3. Breakaway torque on output shaft (BTO)

Indicates torque necessary to start rotation from output side of reducer from stop without load.

Table D-5 Value of breakaway torque from output side

(starting torque)

Frame size Nem
D15 70
D25 100 Notes: 1.Table D-5 shows max. torque from output side BTO.
D30 120 2. Measurement Conditions
D35 140
Accuracy in assembled dimensions Refer Item 11-1
D45 245
Lubrication Standard grease
8-4. Efficiency
Fig. D-9 Efficiency Curve
100 Efficiency varies by input speed, load torque, grease
temperature, reduction ratio, etc.
Fig. D-9 indicates efficiency vs. input speed at
90 allowable output torque with stable grease
N ~—— temperature.
3 80~ I Efficiency curve is indicated with flexible coverage
C P . . .
for variations in models and reduction ratio.
18 — variations i ucti i
60
50
0 1000 2000 3000 4000

Input speed r/min

Fig. D-10 Compensation Curve of Efficiency

Compensation factor for efficiency

-
o

o
©

o
o)

o

0.5 1.0  Torque ratio

(Load torque/Rated output torque at 1750 r/min)

Compensation efficiency =
Efficiency (Fig.D-9) x Compensation factor for efficiency (Fig.D-10)

Note) 1. Efficiency varies when load torque differs with allowable
torque. Check the compensation factor in the left diagram.
2. When torque ratio is over 1.0, compensation factor for
efficiency is 1.0.

11



8-5. ALLOWABLE RADIAL LOAD & AXIAL LOAD OF HIGH SPEED SHAFT

When a gear or sheave is mounted on the high speed shaft, radial load and axial load should be equal to or less than allowable value.

Check radial & axial load by following the next formula (@D ~ 3)).

@ Radial load Pr

T Pro
= — < — -
Pr R = LfCfEs [N, kgf] (Formula D-1)
(2 Axial load Pa
Pa = _ Pao [N, kgf] (FormulaD-2)
—  CfFsi

(3 When radial and axial load co-exist

< Pr-Lf n Pa ) SCfFsi <1 (FormulaD-3)
Pro Pao

Table D-6 Actual radial load  Pro (Up: N/Down: kgf)

Pr :Actual radial load [N, kgf]
T¢ :Equivalent torque on input shaf [N'm, kgfm]

R :Pitch circle radius of sprocket, gear, or sheave [m]
Pro :Allowable radial load [N, kgf] (Table D-6)

Pa :Actual axial load [N, kgf]
Pao : Allowable axial load [N, kgf] (Table D-7)
Lf :Load location factor (Table D-8)

Cf :Coupling factor (Table D-9)
Fs1 :Shock factor (Table D-10)

Table D-7 Actual axial load

Pao (Up: N/Down: kgf)

Frame Input speed r/min Frame Input speed r/min
size_| 4000 | 3000 | 2500 | 2000 | 1750 | 1500 | 1000 | 750 | 600 size_| 4000 | 3000 | 2500 | 2000 | 1750 | 1500 | 1000 | 750 | 600
D15 226 | 245 | 265 | 284 | 294 | 314 | 353 | 392 | 422 D15 245 | 284 | 314 | 343 | 363 | 392 | 471 | 549 | 608
23 25 27 29 30 32 36 40 43 25 29 32 35 37 40 48 56 62
D25 334 | 373 | 392 | 422 | 441 | 461 | 530 | 589 | 628 D25 363 | 412 | 451 | 500 | 540 | 579 | 697 | 804 | 883
34 38 40 43 45 47 54 60 64 37 42 46 51 55 59 71 82 90
D30 432 | 461 | 500 | 520 | 549 | 628 | 687 | 746 D30 520 | 569 | 638 | 677 | 726 | 883 | 1001 | 1118
44 47 51 53 56 64 70 76 53 58 65 69 74 90 102 | 114
D35 491 | 520 | 559 | 589 | 618 | 706 | 785 | 844 D35 540 | 589 | 657 | 706 | 755 | 922 | 1059|1167
50 53 57 60 63 72 80 86 55 60 67 72 77 94 | 108 | 119
D45 608 | 657 | 687 | 726 | 824 | 912 | 981 D45 1010 | 1118 | 1197 | 1295 | 1570 | 1795 | 2001
62 67 70 74 84 93 | 100 103 | 114 | 122 | 132 | 160 | 183 | 204

Calculate the actual radial load using the following formula when
the speed is not shown in the table above.

13
Pin : Prizso (ﬂ)
N

P : Actual radial load when input speed N
Pri7so : Actual radial load when input speed 1750r/min

Table D-8 Load Location Factor Lf

L Frame size
(mm) | D15 | D25 | D30 | D35 | D45
10 0.91 0.87
15 0.99 0.94 0.92 0.91
20 1.25 | 1.00 | 0.98 | 0.97 | 0.90
25 156 | 1.25 | 1.14 | 1.09 | 094
30 1.88 | 150 | 1.36 | 1.30 | 0.99
35 2.19 1.75 1.59 1.52 1.13

40 2.00 1.82 1.74 1.29

45 2.05 1.96 1.45

50 2.17 1.61

60 1.94
Lf=When 1

of Linm) 16 20 22 23 31

a 0.072 | 0.063 | 0.061 | 0.055 | 0.046
L= L1 Lf=L/L1 L1:Lf =When 1 of L
L<L1 Lf=1.0-a/5x (L1-L)

Table D-9 Coupling Factor Cf

Coupling method cf
Chain 1
Machine gear or pinion 1.25
Timing belt 1.25
V-Belt 1.5

Calculate the actual axial load using the following formula when
the speed is not shown in the table above.

047
Pan: Paizso (ﬂ)
N

Pan : Actual axial load when output speed N
Pa17s0: Actual axial load when output speed 1750r/min

Fig. D-11 Load location on input shaft

Table D-10 Shock Factor Fs:

Degree of shock Fs1
Practically no shock 1
Light shock 1~1.2
Severe shock 1.4~1.6




9. Main Bearings

Equivalent axial load Pae(N)

Pr: Actual radial load (N, kgf)

Pr Pa: Actual axial load (N, kgf)
Table D-11Span of Loading Points (mm)
- - - Frame Span of Loading Points
size L1(mm) a(mm)
3 D15 119 236
Pa D25 139 234
5 D30 157 24.5
D35 170 40.5
D45 206 524
2 = Table D-12 Moment Stiffness*
L1 Frame | Moment Stiffness | * Average values
size (N-m/arcmin) * Durchschnittswerte
Lr D15 510
D25 833
Fig. D-12 Span between each loading point D30 1127
Note) Consult us if: Lr>4xL1 D35 1470
D45 2450

1. Moment Stiffness

Indicates stiffness on inclination of output shaft with

external moment.

External moment (M)

M=PrLr + Pa'la

2. Allowable Moment & Allowable Axial Load

Check external moment and external axial load with

Formula D-5, Formula D-6, and Fig.D-13.

Equivalent moment (Me)

Me=CfFsiPrLr + Cst1PaLa(FormuIa D_5)

Equivalent axial load (Pae)

Pae=CfFsiPa

Cf: Coupling factor [Table D-14]

12000

10791

7848

5199

3924

Fig. D-13 Diagram of Allowable Moment & Axial Load

Fsi: Shock factor [Table D-15]

(Formula D-4)

(Formula D-6)

840)

Equivalent moment Me (N-m)

(2670, 10791)
D45
(2943, 8
(1918, 7848) P
pss ¥
D30 (1962, 7471)
D15 D25
0 883 1668 2943 3500
177 1962

Moment Stiffness = Kippsteifigkeit

Table D-13 Allowable Moment & Allowable Axial Load

Frame |Allowable Moment Allowable Axial Load
size (N-m) (N)
D15 883 3924
D25 1177 3924
D30 1668 5199
D35 1962 7848
D45 2943 10791

Allowable Moment = zul. dyn. Kippmoment
Allowable Axial Load = zul. Axialkraft F2a

Table D-14 Coupling Factor Cf

Load connection factor cf

General purpose chain 1
Machine gear or pinion 1.25
Timing belt 1.25
V-Belt 1.5

Table D-15 Shock factor Fs:

Load Classification Fsi
Uniform load (no shock) 1
Moderate shocks 1~1.2
Heavy shocks 1.4~1.6
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10. Selection

10-1. Flow Cart and Formula of Selection

FIG. D-14 Load cycle

Evaluate load
characteristic

;

Calculate of average input
speed (ng)

Calculate of average output
torque (TE)

.

Calculate of allowable rating output
torque at average input speed TOE

NR
: | |
(7] |
3 nA i ne }
@ |
0] | |
o \ |
@ T ‘ U T %
- :
> |
3| ta! tR I t8 } | | Time
Clesk — Sl |
= \ | | b
‘ to | Lot by
h e -
| TR
|
| T g
\ | \ | |
I TA | [ [
T ] t t
2 [ P [
o \ | [ [
5 . Tr \ [
- \ | |
5 I I
Q | I
£
=
(o]
T8

Time ¢

na : Average input speed during ta

: Acceleration time

Selection Table
(Table D-1or D-3)

l

Check radial load at input shaft

Allowable
radial load

(Table D-6, Formula D-1)

acceleration under tr : Normal running time
condition defined in Fig. ts : Deceleration time
D-14 nRr . .
m= —- to :Total running time NO
o Select larger size or
. t : Standstill time Te=Toe E
nk : Input speed with normal ’ . lower average output torque TE.
running T :Time/Cycle
ne : Average input speed during Ta : Acceleration peak torque ‘
deceleration in Fig. D-14 Tr : Torque during normal running ¢
_m Ts : Peak torque at braking
2 Select tentative
frame size

Radial load at output shaft ; Check peak torque acceleration and

Axial load at output shaft ¢ Check Checkinput speed deceleration

Moment

NO Maximum Allowable Peak torque AIIO\{(v?bIe " NO
input speed = maximum < at accelerafion = gggele?;?i%ﬁ :nd > ©
put sp: input speed and deceleration deceleration
NO Actual radial _ Allowable radial (Table D-1 or D-3) (Table D-2) Actual
load, axial = load, axial load, > radial load
load, or moment  or moment ¢ ¢
T~ R Check emergency
(Table D-6, Formula D-1) Calculation of %ED torque

(Table D-13, Formula D-6)

Allowable
= average input
speed for %ED

Average
input
speed

Allowable peak
torque for
emergency stop

Emergency
torque =

(Table D-1 or D-3) (Table D-2)

v

Selection of
frame size

v

End




Calculation in Load Condition of Fig. D-14

...................................... (Formula D_8)

O Average input speed ne = < tanat tene + tsns )
to

O Average output torque TE = ( -------- (Formula D-9)

600 \°3
Toe = — ] xTo
Ne

tANATA'”? + tRNR TR + teneTs'™* |03
to X Fs2

Allowable rating output torque

at average input speed e (Formula D-10)

t
O %ED ED= - X 100 oo oo (Formula D-10)

To: Rated output torque at input speed
600r/min (Table D-3)

When ne<600, Toe equals to To at input speed

600r/min.

Maximum of single cycle time is 10 minutes when calculating %ED. When single cycle time is over 10

minutes, calculate %ED as T=10 (minutes).

Table D-16 Fs2Load factor

Loading condition Fs2
Uniform load 1
Moderate shock 1~1.2
Heavy shock 1.4~1.6

10-2. Example of Selection

Evaluate F4CF-D25-119 for following specification.

ns : Average input speed during deceleration 1250r/min

It considered that reducer is used to operate wrist of robot with moderate shock.

0.3x1250 + 3.0x2500 + 0.3x1250
3.6

=2292(r/min)

(Calculate) - Average input speed ne=

Radial load at output shaft

0.3x1250x600'” + 3.0x2500%250""* + 0.3x1250x400'"*

(Specification)  Ta : Acceleration peak torque 600N'm ta : Acceleration time 0.3sec
Tr : Normal running torque 250N'm tr : Normal running time 3.0sec
Ts : Peak torque at breaking 400N'm ts : Deceleration time 0.3sec
Emergency torque : 1700N'm te : Total running time 3.6sec
(1000 times during overall life time) to : Standstill time 3.6sec
na : Average input speed during acceleration 1250r/min T : Single cycle time 7.2sec

nr : Input speed with normal running 2500r/min  Radial load at input shaft : Operated by timing belt with

moderate shock 196N at point
25mm from end of shaft

: Connection with gear, moderate
shock 4116N at 60mm point from
side of flange

Average output torque Te=
J P q ) ( 3.6 X 2292

03
x1=306(N'-m)

Allowable output torque 600 %3
at average input Speed Toe = W X 487 = 326(Nm) Z 306(Nm) —» F4CF—D25—119
3.6
O Calculate of %ED %ED= 75 %X 100 = 50%

O Evaluate of maximum input speed 2500(r/min) < 5050(r/min)
O Evaluate of average input speed
O Evaluate of peak torque at acceleration and deceleration
O Evaluate of emergency torque
O Allowable radial load at input shaft with coefficient in consideration

Pro = 402N = 441x(1750/2292)", Lf =1.25,Cf=1.25,Fs1=1.2

Pro 420
LfxCfxFs1

O Evaluate of allowable moment

Lr=55+L1-a=55+139-234=175.6

External Moment Calculated with the Coefficient

600(N-m) < 883(N-m)

1.25%1.25%1.2

2292(r/min) at50%ED < 4200(r/min) at50%ED

1700(N-m) < 1766(N-m)(with dowel pins)

Table D-1or D-3)
Table D-1or D-3)
Table D-2)
Table D-2)

—_ o~~~

= =214(N) > 196(N) (Table D-6, Fomula D-1)

Cf=1.25, Fsi=12,M=CfxFsiXxPrxLr=1.25%1.2Xx 4116 X 175.6 x 10 E-3 = 1084(N-m) < 1177(N-m)

FACF-D25-119 is selected by evaluation above.

15



11. Notice for Designing

11-1. Precision in Assembly Dimensions

Fig. D-15 Method of Assembly

ePilot for mounting input parts(motor etc.) are as (C) in following figure.

oUse for output shaft assembly and (A) for casing assembly as pilot for mounting.

|
— y ri"

NN\
I.IH

Fig. D-16 Precision in assembly dimensions

@H}-ﬁlﬁm
Aol

Center line

4]

e Recommended precision of concentricity
for attachment parts should be the same
as or less than Table D-17.

e Attachment pilots are "d," "e," and "f" in

Table D-17.

PFf

Input shaft center

TAble D-17
Frame size d e f g
D15 124H7/h7 | 47H7/h7 | 123H7/h7 0.03
D25 145H7/h7 | 80H7/h7 | 145H7/h7 0.03
D30 163H7/h7 | 100H7/h7 | 160H7/h7 0.03
D35 174H7/h7 | 75H7/h7 | 174H7/h7 0.03
D45 220H7/h7 | 100H7/h7 | 220H7/h7 0.03

11-2. Tightening Torque and Allowable Transmitted Torque for Bolts

(1) Allowable transmitted torque for bolts
Quantity, size, and tightening torque of bolt for the output flange and ring gear housing are shown in Table D-18. Allowable peak torque for

emergency stop that can be transmitted is shown in Table D-19.

Table D-18
Frame Output Flange Bolts Ring gear housing bolts

. Number of Tightening torque Number of Tightening torque
slze bolts-size N-m kgf.cm bolts-size N-m kgfcm
D15 12—M8 383 390 12—M6 15.7 160
D25 12—M8 38.3 390 16—M6 15.7 160
D30 16—M8 383 390 16—M6 15.7 160
D35 12—M10 76.5 780 16—M8 383 390
D45 16—M12 133 1360 16—M10 76.5 780

- Bolt: Use metric hexagon socket head cap screw based on JIS B1176, strength grade 12.9"
- Countermeasure for bolts loosening: Use adhesives (Loctite262, etc.) or spring washer

(based on JIS B1252, class 2).

* Use conical spring washer (Based on JIS B1252, class 2) on flange side when coupling the

reducer to prevent damaging the bolt bearing surface.

16

Table D-19
Frame Allowable transmitted

. torque by bolts

silze N-m kgf-m

D15 1478 151

D25 2065 211

D30 2786 284

D35 3962 404

D45 9347 954

« Friction Coefficient: 0.15



11-3. Assembly Procedure

NN\
QN

[N

N
NN

Casing of machine

Example for Assembly 1

CYCLO F-Series is attached to the
casing of machine with bolts.

Motor adaptor is a part of the casing
in this example.

Please consider and select the
construction.

The lubricant must be sealed
between the motor

adaptor plate and eccentric high
speed shaft.

Match the phase
of motor shaft and

|

input shaft of
reducer. Attach

motor to reducer
parts with bolts.

(Apply prevention
agent for fretting
to motor shaft

before assembly.)

Output flange

Assembly

Casing of machine

Motor adaptor plate

Y

.H}

QN
SN

Output flange

Example for Assembly 2

CYCLO F-Series is attached to the
casing of machine with bolts.
(Pilot:(A)

If attaching motor adapter plate,
bolt together with reducer part.
The lubricant must be sealed
between the motor

adaptor plate and eccentric high
speed shaft.

Match the phase
of motor shaft and
input shaft of
reducer. Attach
motor to reducer
parts with bolts.
(Apply prevention
agent for fretting
to motor shaft
before assembly.)

Attach output flange of CYCLO Assembly
to output shaft of machine by sutace: b
bolts.

(Pilot: (B))

Apply liquid gasket to the
assembly side "b" at this point.

Attach output flange of CYCLO
to output shaft of machine by
bolts.

(Pilot:(B))

Apply liquid gasket to the
assembly side "b" at this point.

surface: b

Notes1) Make sure to apply specified tightening torque( refer to Table D-18) to bolts when attaching reducer.
Notes2) Choose bolts shorter then the depth of tap indicated in output side flange in Outline Drawing (P19-P20), when
attaching output shaft to output side flange (slow speed shaft)of CYCLO DRIVE.

Recommended liquid gasket: Liquid gasket Three Bond 1215 of Three Bond Co., Ltd.



11-4. Lubrication

« FACF-D-Series are shipped with grease drained at the time of shipment. Customer must prepare and fill appropriate amount of (Table D-20)
recommended grease (Table D-21). Only valid for units without motor (input) adapter.

- Use quantity indicated in Table D-21 as a guide, check the actual grease level when filling grease.

- Match the position of filler and drain port at output side with one of eccentric planetary shaft bearing. (See "'A™ in Fig.D-17 and Table D-20)"

- When supplying with grease for the first time, fill from lower drain port to ensure grease circulation.

- Change grease every 20,000 hours or every 3~5 years.

Table D-20 Recommended Grease for F4CF-D Series Fig. D-17
Name of recommended Supplier Grease
PP Vertical @ filler port
Multemp FZ No.00 Kyodo Yushi Co., Ltd.
Ambient Temperature: -10~40°C
s
2
o
(]
Table D-21 g %
s
Position of fill
Frame Grease(g) osition opggrrtease ilel
size Vertical @ | Vertical @ | Horizontal A(mm)
D15 55 40 50 20
D25 100 45 95 26
D30 220 85 200 29
D35 190 150 160 34
D45 320 260 270 39 Grease ﬁ
drain port
Grease
filler port
Vertical @
|
J
)
5 T
[0
8 ]
[0
3 [ 1]
£ Ol
35 n
H 14
Grease ﬁ
drain port
Horizontal
Grease
filler port
<
NN
NN
Grease
drain port




12. Outline Drawing

12-1. Outline Drawing without Input Section

2 7+325
s . 4
2-M6 3L % 12-¢66 % T
Threads for 'nf,b =~
disassembly & R0.5 max
)
12-M8 ﬁ\%/
Depth 13 - -
% s ot
29,
135 E B L — . 2
ﬁ d Easgs 2 *da 4 ©
| iﬁ i -g'@i s 777777\7 9 9§ Y ﬁ
S <~ o
SRENES T ®
3
1
Al
‘ [ s
130 &z g 9] Type with key way, clampring or
37 16 | 145 involute spline is available
4 (67.5) Applicable O-ring $120
Maximum diameter of hollow of
high-speed shaft
Key method 314 (Key 5x5)
Mass 5.2kg
Spline method @17 (DIN 5480 involute spline)
Note: Consult us for the specification of high-speed shaft. *Inner diameter of bearing
2 7¢325
12-M8 4
Depth 13 15 11.25° %, 1.5
K R0.5 max
1.5 ¥ =
o —7 T ==
16- 6.6
7
W =
R || o 2
35 g [l | Mesgdze
g3g S B R
< RSy 1.5 | ] <
4
2-M6
Threads for @ AT ~,~—_-~ 1 -ﬁ
disassembly 8 == \
8 10N_135
Type with key way, clampring or
325 involute spline is available
43 18 | 20.5
(815) Applicable O-ring S-140
Maximum diameter of hollow of
high-speed shaft
Key method @ 20 (Key 6x6)
Mass 8.1kg

Spline method @ 24 (DIN 5480 involute spline)

Note: Consult us for the specification of high-speed shaft.

*Inner diameter of bearing
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F4CF-D30

16-M8

Depth 15

FACF-D35

Key method

Spline method

Note: Consult us for the specification of high-speed shaft.

Key method

325
3
/')0-50, 15
% [II" Ro5max
==y
15 g
{
2-M6 %
Threads for
disassembly - L | A ==
= o4 * o3 Qé
5 g5 LI | 88T 25
%ggegﬁ 205 MR R
AS) T % ¥ AS
R0.5 max /| F==
I
10.5 Type with key way, clampring or
325 |10 12 involute spline is available
. 9
555 18 155 Applicable O-ring AS568-163
5.5 (89)
Maximum diameter of hollow of
high-speed shaft
@ 27 (Key 8x7)
Mass 11kg
@ 30 (DIN 5480 involute spline)
¥Inner diameter of bearing
478"
11.25° @05 43
. [} 15
U
,,,,, R0.5 max
m—— Y \
I’ -
{
3 -3 %/ o 3
=& g * -8 o3
gEgggyg ]l | _emggy
o | 5/°l 5| § _ Siole B ®
= ~ — 2=
Threads for | © E MR
disassembly
RO.5max | [
77777 Type with key way, clampring or
" 3 involute spline is available
32 |10
44 20 | 21
5 7 Applicable O-ring AS568-260
Maximum diameter of hollow of 5 (85) £8 2
high-speed shaft
@ 32(Key 10x8)
Mass 15kg

Spline method

@ 35(DIN 5480 involute spline)

Note: Consult us for the specification of high-speed shaft.

*Inner diameter of bearing



F4CF-D45

g

©| o3

o =

o =

o

8

2-M10 PN
Threads for

disassembly

¢219
¢174

Maximum diameter of hollow of
high-speed shaft

Key method

@ 41(Key 12x8)

Spline method

@ 45(DIN 5480 involute spline)

Note: Consult us for the specification of high-speed shaft.

0.25
4>‘?5/)74.78 0
&y
R0.5 max
AEI,’ e
1.5
[ Il
2,
2 Al B 8 As
c:_S.; © N __/ 9 ‘82 °q o3
s TT o 8 9o g &
8 ™ ° g
9 S o
A
R0.5 max
— Type with key way, clampring or
involute spline is available
425 fo| 11 3
55 20 | 22 Applicable O-ring AS568-267
) 97
Mass 24kg

*Inner diameter of bearing
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12-2. Outline Drawing with Integrated Motorflanges

FACF-D15 (with keyway)

4x M6-11

F4ACF-D15 (with clampring)

M6 tightening torque 9,6 Nm

4 87,5
37 41
2x fixing bolt 27 8
6,5
1| 7
L T
<t
~| & = ~
< N~ S T
EREES — H | g8
sl ® S [SIRSY
8
b
02% !
RO,5 max/
2x fixing bolt 4 11,5
37 41
27 8
6,5 24
1
F i
1 7
| > ~)
iC| N Oo
da8 s H 48 =
— Q| § = g
e S 13| o
) 2
Q
RO,5 max
RO,5 max/ Clampring

Timax (clampring) = 19,1 Nm

T2max (gear unit) = 834 Nm

Take care of the mounting position of the clampring!

The input hollow shaft and the motor shaft must be free of grease.

0130

12x M8-13

10x 26,6

e

2x locking bolt

\ N\, / 0;35
2 ]
\\o . - 7 ej?\f
Lo o =
30°
Y
Mass 7,3 kg
0130
2x locking bolt
12x M8-13
10x 26,6
e
9755
e,%
Mass 8,8 kg

Maximum diameter of hollow

Note: For other motor dimensions consult

Sumitomo(SHI)Cyclo Drive Germany GmbH

input shaft
. @14 with keyway
Keyway design according to DIN 6885 page 1
Clampring design @19 with clampring




FACF-D25 (with keyway)

111,5

90° 43 43 1 16x 26,6
2x fixing bolt
24,5_8|9
o~
8 S
1.5 =¥
T I
e700 p
/ | 7
/ . 8
= g | 5 11199
=k 5 =S
\, 5,5 |
\
RO,5 max
2x locking bolt Mass 11 kg
FACF-D25 (with clampring)
146
43 43
90°
2x fixing bolt 24,5
8 B 2 18
219 450 1,5 |l 19 [
tightening \ BT~ l iL
torque Koy N - 7
23 Nm \ @1 17
S|l o
Soz-g s ]| 2
SESHES N 8
N
(D\’)Q - IS
4x M8 Clampring
R0O,5 max
2x locking bolt
i (clampring) = 43 Nm
T2max (gear unit) = 1766 Nm
Take care of the mounting position of the clampring! Mass 14 kg
The input hollow shaft and the motor shaft must be free of grease.
MaX|mum diameter of hollow Note: For other motor dimensions consult
input shaft Sumitomo(SHI)Cyclo Drive Germany GmbH
@19 with keyway
Keyway design .
yway 9 according to DIN 6885 page 1
Clampring design @24 with clampring




FACF-D30 (with keyway)

11,25°
2x M8-17 2250
90° for ring bolts 05
2x fixing bolt B =
)
450 1,5 S,
/\ Ao 2a, Looes
X 26,
s IR o 0
7 ¥ B = 5 \ &
NP2 i ~ B
p \ N \Q\ { L 17 > !
/ \ 3
é/ // 859 \ Do .
/ M\ \
i ~O| A"ﬂ ~ ~ ~
NS el | R ?,gﬁggg T BE:
é \\ R\\\ | & sggsg 15,5 o8 15ls
W\ \ /'/ i =
\\ \_\ / ’/ g
P /
&\ A Y,
NN -~ g
B m KXo, P M8-15
@ lIFo— % £ q
%
5 325 | |10 16x M8-15
Qg 10,5
55,5 42 2x locking bolt
55 120
Mass 15 kg
F4ACF-D30 (with clampring)
. . 2x M8-17 for ring bolts
M8 tightening 9 16x 26,6
torque 23 Nm 2x fixing bolt
6 16x M8-15
8
RO,5 max 27
1
i
1,5
= 7
< D2
N ~N|
EER e 77/ o[z
SERSE —Q
NISSRSEEY 7 8§
(0] 5
L] 3
Q
4x M8-15 32,5 10
R0O,5 max
10,5 .
Clampring
25.3 42 2x locking bolt
55 145 9
Tz (clampring) = 43 Nm
TZmax (gearunit) = 2453 Nm
Take care of the mounting position of the clampring! Mass 18 kg

The input hollow shaft and the motor shaft must be free of grease.

Maximum diameter of hollow
input shaft

@27 with keyway

Note: For other motor dimensions consult
Sumitomo(SHI)Cyclo Drive Germany GmbH

Keyway design according to DIN 6885 page 1

Clampring design @24 with clampring




F4CF-D35 (with keyway)

4x M10-22

2x M8-17 for ring bolts

FACF-D35 (with clampring)

M10 tightening
torque 46 Nm

4x M10-22

Timax clampring = 94 Nm
armies: (gear unit) = 3581 Nm

Take care of the mounting position of the clampring!

44 46
2x fixing bolt . 3 10
Lng, 10 g 2
LT
VA N\
\.\ 1 — = 4 7
10 J59 '\\\\ i /ﬁ 12
\ A . é
| Bl Y N
M odtggasE - =1l 13gs
SN EgR 66 ASES
7 I [SIh Q Ss —| QS
e\:’ /] 8 ~ &
v’,y [ T
Yy o~
/£ o
18/ RO,5 [«
///'/// max
5 167
2x M8-17 for ring bolts
44 46
2x fixing bolt 4’0% 32 _ |10 6
%
N \ 10 17. 22
<
,{)\/ L
9
\ .
‘ { — 12
\\ 1
\ |7
\ ™~ \))00 N ~N|
| *5:}02 <[ ©
O <[ < o|N[ed 00
SIESER 66 Jl] |2ss]s
SRS 8
L =]
£ i 7 Ly B2
A s, S
7
RO,5 max
Clamprin
5 167 pring

The input hollow shaft and the motor shaft must be free of grease.

Maximum diameter of hollow
input shaft

Keyway design

@32 with keyway
according to DIN 6885 page 1

Clampring design

@32 with clampring

12x M10-17
20

2x locking bolt

12x M10-17

Mass 31 kg

16x @9

2x locking bolt

Mass 31 kg

Note: For other motor dimensions consult
Sumitomo(SHI)Cyclo Drive Germany GmbH
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FACF-D45 (with keyway)

2x M8-17 for
90° ring bolts
2x fixing bolt _n
450 g Ros 10
Dy
e .
/ /_/-"’L’\/\ \ |-
T\ =
/ / 5 \
/ / 131059 \ + 12
/ / ; AR Z ~
[ |33 | PGS [ 5 I
O 18 88858 S IaEE
\ \m O S S N S
\ S S
\ \ %/ / - o
\ ’ / 7‘(\’8‘" a
- o 4
= p Q
N T 7, B
= ’ =rH
QLD 425 10
55 50
4x M10-16 ] 126
F4ACF-D45 (with clampring)
2x fixing bolt 2x M8-17 for ring bolts
11
M10 tightenin 31 »
0 tightening 50 Q‘f’b 10 %
torque46 Nm | 1 o e
% i O
/, \ [ Z
o/ N\ 10
/ \ 900
l \ ~ ~ N
' | ol wl
‘ i SIS 66 A
\. / Q Q NS
{ \ //‘ / =
\ \ / 3
4 \'\.\_ /_/-/- /
b(,) . —_ . /.
N\
® N —YXe,
= ®— >,
A\
4xM10-17 S '
o Clampring
S
42,5 10
55 50
Timax clampring = 94 Nm 5 157

T2max (gear unit) = 6377 Nm

Take care of the mounting position of the clampring!
The input hollow shaft and the motor shaft must be free of grease.

Maximum diameter of hollow
input shaft

@41 with keyway

Keyway design according to DIN 6885 page 1

Clampring design @38 with clampring

2x locking bolt

16x M12-18

Mass 30 kg

2x locking bolt

Mass 41 kg

Note: For other motor dimensions consult
Sumitomo(SHI)Cyclo Drive Germany GmbH
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Worldwide locations

World Headquarters
JAPAN

Sumitomo Heavy Industries Ltd.
PTC Group

Think Park Tower, 1-1,

Osaki 2-chome,

Shinagawa-ku, Tokyo 141-6025
www.cyclo.shi.co.jp

Headquarters & Manufacturing
EUROPE

Germany

Sumitomo (SHI) Cyclo Drive Germany GmbH
European Headquarters

CyclostraBBe 92

85229 Markt Indersdorf

Germany

Tel. +49 (0) 81 36 66-0

Fax +49 (0) 81 36 57 71

E-Mail: marktind@sce-cyclo.com
www.sumitomodriveeurope.com

Subsidiaries & Sales Offices in
Europe

Austria

Sales Office Austria
Gruentalerstral3e 30 A
4020 Linz

Austria

Tel. +43 (0) 7 3233 09 58
Fax +43 (0) 732331978

Benelux

Sales Office Benelux
Heikneuterlaan 23
3010 Kessel-Lo/ Leuven
Belgium

Tel. +32 (0) 16 60 83 11
Fax +32 (0) 16 57 16 39

France

SM-Cyclo France S.A.S

8 Avenue Christian Doppler
77700 Serris

France

Tél. +33 (1) 641717 17

Fax +33(1)64 1717 18

1 1)

SM-Cyclo Italy S.R.L

Via dell‘Artigianato 23
20010 Cornaredo (M)
Italy

Tel. +39 (0) 2 93 56 21 21
Fax +39 (0) 2 93 56 98 93

Headquarters & Manufacturing

USA

Sumitomo Drive Technologies

Sumitomo Machinery Corp. of America

4200 Holland Boulevard
Chesapeake, VA 23323
Tel. +1(757) 4 85 33 55
Fax +1(757) 487 31 93
www.smcyclo.com

Spain

SM-Cyclo Iberia, S.L.U.
Edificio Gobelas
C/Landabarri N° 3, 6° B
48940 Leioa-Vizcaya
Spain

Tel. +34 (0) 94 48 05 38 9
Fax +34 (0) 9448 01 550

Sweden

SM-Cyclo Scandinavia AB
Ridbanegatan 4

21377 Malmo

Sweden

Tel. +46 (0) 40 22 00 30
Fax +46 (0) 40 22 00 35

United Kingdom

SM-Cyclo UK, Ltd.

Unit 29, Bergen Way,

Sutton Fields Industrial Estate
Kingston upon Hull

HU7 0YQ, East Yorkshire
United Kingdom

Tel. +44 (0) 14 82 79 03 40
Fax +44 (0) 14 82 79 03 21

€ Sumitomo (SHI) Cyclo Drive Germany GmbH



