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1 Twinspin General Information

The Twinspin (TS) bearing reducers are high-precision reducers based on a new reduction mechanism and
a new design of a radial-axial output bearing. As a result, they represent a new generation of power
transmission systems. The notion “bearing reducer” indicates the full integration of a high-precision cycloidal

reduction gear and a radial-axial bearing in a single unit.

This new transmission concept allows the use of the TS reducers directly in robot joints, rotary tables, and

wheel gears in various transport systems.

TS bearing reducers are designed for applications requiring a high reduction ratio, high kinematic
accuracy, low lost motion, high moment capacity and high stiffness of a compact design with a limited

installation zone, and low mass.

Fig. 1: Description

BEARINGS

e a unique design of output roller
bearings directly integrated in the
case

e compared to tapered roller bearings
they make it possible to transfer
several times higher loads, by means
of an axial force

e maximum support accuracy of the
input shaft and a pair of mutually
connected flanges relative to the case

OUTPUT SEALING
e  sealed output flange against lubricant
leakage

e simple installation  without any
additional seals

NEEDLES - CYCLOIDAL GEARS

e almost 50% needles mesh with a
cycloidal gear

e high moment capacity
resistance against moment shocks -
up to 5 x nominal torque

e  backlash-free operation, high stiffness

INPUT SHAFT

e shaft hole design

e  possibility of direct connection to a
motor by means of a keyway or a belt
pulley

TRANSFORMATION MEMBER

e preloaded seating

e backlashfree operation

e linear torsion characteristic
L]

high stiffness
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Tab. 5: continue

: g
I 2z 2 T, £ -
] s | 2% % | %% £ 2
o | 2o | T | 85| € 8.3 3 =
° % = =
o
| m
LM M. Fr max Fa max [10"%kgm’] [kg]
[arcmin] | [Nm] [kN] [kN] Sxx Tx TA TB | SAx | SCx
TS 60 35
TS 60 47 1 107 2.6 3.7 0.006| — - — | 0.81 | 0.84
TS 60 73
TS 70 87 1 142 2.8 4.1 - 0.067| - 0.99 - -
TS 80 37
TS 80 63 1 280 4.8 6.9 0.027| - - — | 1.58 | 1.58
TS 80 97
TS 110 89
S110 135 1 740 9.3 13.1 - 0.16| 3.7 | 3.8 - -
TS 140 33
TS 140 57
TS 140 87 1 1160 11.5 17.0 0.488| 0.676| 6.3 | 6.4 | 58 | 6.3
TS 140 115
TS 140 175
TS 170 33
TS 170 59
TS 170 83 1 2 430 19.3 27.9 0.777| 1156/ 11.2 | 11.4 | 10.9 | 11.3
TS 170 105
TS 170 141
TS 200 63
TS 200 83
15 200 125 1 3300 21.1 31.7 - 2591173 | 17.7 | - -
TS 200 169
TS 240 59
TS 240 87
15 240 121 1 5720 30.9 47.3 3.864 - - - 29.5 -
TS 240 153
TS 300 63
TS 300 95
15300 125 1 12 000 45.4 68.1 11.180| - - - | 533| -
TS 300 191

Important note: Load values in Tab. 5 are valid for rated service life L,;=6000 [Hrs]

—-11-=



2.2 Performance and Service Life

2.2.1 Effective Input Speed (N_,)

Effective input speed represents a limit for average working cycle speed. In the case higher speed is

required, please contact the Twinspin Sales Department.

2.2.2 Maximum Torque During Acceleration and Breaking (T, _ )

Due to inertial loads the torque applied during acceleration and breaking is higher than the rated

value. The maximum allowable torque, when the reducer starts or stops is shown in Tab. 6.

2.2.3 Maximum Emergency Torque (T, )

Emergency stop and shock load may be accompanied by torque values higher than the nominal value.
The maximum permissible torque value is provided in Tab. 6. It should be noted that its occurrence is accidental

and rare, and in no way can it become a component part of a regular working cycle.

Tab. 6: Permissible torque at acceleration, breaking and an emergency stop

Size

Max torque during
acceleration and breaking

max

Permissible torque
at emergency stop
T

TS60-TS 110

2 X rated torque (T,)

TS 140 - TS 300

2.5 X rated torque (T,)

5 X rated torque (T;)

2.2.4 Rated Service Life (L,,)

The Twinspin reducer’s service life is conditional on the service life of the roller bearings on the input shaft
eccentrics. Tab. 7 gives service life values for all reducers in terms of the nominal torque and the nominal speed.

Service life of the reducer is determined by the life of the bearing raceways on the input shaft.

Tab. 7: Rated service life

L,

Service life (Hours)

Lo

L

10

6000

Service life for other speed and load values can be calculated as follows:

Zx_| Z - =~

o

rated lifetime [hrs]
desired service life [hrs]

average output torque [Nm]
average input speed [rpm]

nominal torque [Nm]
nominal input speed [rpm]

L:kx&x(

—-12 -
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2.3 Rotary Direction and Reduction Ratio

In the following equations, i , represents input and output rotation in one direction, -i_, represents input
and output rotation in the opposite direction. The reduction ratio (i) values are provided in Tab. 5.

input

speed
Iout =

_-speed

output

Tab. 8: Rotary direction and reduction ratio

Speed
Reduction
Input:  Input shaft Input:  Input shaft Input:  Output flange
Output: Output flange Output: Case Output: Case
Fixed: Case Fixed: Output flange Fixed: Input shaft
. . .o . i+
iy = -1 i = it1 1=—
i
Speed
Acceleration
Input:  Output flange Input: Case Input: Case
Output: Input shaft Output: Input shaft Output: Output flange
Fixed: Case Fixed: Output flange Fixed: Input shaft
1 .1 .
i=—- i=— i=—
i i+1 i+1

j Input
Differential j Outont
configuration 7/) vpe

. Fixed

All three parts can rotate

—-13-—



2.4 Allowable Radial-Axial Load and Tilting Moment on the Output Flange

The allowable radial load (F)) is provided in Tab. 5. The radial and axial load act independently due to
the output roller bearings. The tilting moment (Fig. 4) is expressed as follows:

M=F xa+F xb

Mc  tilting moment [Nm] a arm of action F, [m]
F. radial load [N] b arm of action F, [m]
F, axial load [N]

The allowable load for the tiling moment (M_) and the axial force (F,) is given in Fig. 3., the point whose
coordinates (M_, F.) lies in the area under the line of the selected reducer. For example, with TS 170T
and L,;=6000 [Hours], if the tilting moment is M_=1500 [Nm], then the axial force may be 10.7 [kN] max (see
Fig. 3). The allowable radial and axial loads respectively, characterize the allowable dynamic load which can

act on a reducer.

Fa
[kN]

TS110

TS80

Hﬁ 1570

T
100 200 300 400 500 600 700 800
m 142 280) 740 [Nm]

TS60

o

TS200

7.0 15170

o

500 1000 1500 2000 2500 3000 3500
[11¢0] 3300]  [Nm]

TS300

TS240

30

20

10

0 2000 4000 2000 8000 10 000 12 000 14 000 Me

5729 o
Fig. 3: Relationship between the tilting moment and the axial force

— 14—
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2.5 Tilting Rigidity and Deflection Angle of the Output Flange

The Twinspin reducers can absorb external forces and moment loads due to the integrated output radial-
axial bearings.

When the output flange is loaded, the flange deflection angle is proportional to the respective tilting
moment. The moment rigidity (M) is a tilting moment at which the output flange deflects by the angle 8 =1. The

M, values are given in the rating table (Table 5). The tilting angle (©) of the output flange (Fig. 4) can be
determined as follows:

T o Fixa+Fxb
F. M,
Ll
® o \ (C] output flange tilting angle [arcmin]
F(J M, moment rigidity [Nm]
- F radial load [N]
F, axial load [N]
a arm of action F, [m]
a=al +a2
Q1.9 al=1/2
- V‘G _ b arm of action F_ [m]
U .

Fig. 4: Load and the tilting moment on the output flange

2.6 Torsional Stiffness, Lost Motion and Backlash

If the input shaft and the case are locked against rotation and a torque is applied to the output flange,
then the load diagram has a shape of a hysteres is curve (Fig. 5).

Torsion
angle

100%

+39% Rated torque

Lost motion

Fig. 5: Hysteresis curve and the definition of stiffness

Lost motion (LM) is a pitch angle of the output flange at £3% nominal torque measured on the centerline
of the hysteresis curve (Fig. 5).

—15—



Torsional stiffness (k) is defined as follows:

k =

t

d
C

The torsional stiffness and lost motion values are provided in Tab. 9.

Tab. 9: Torsional stiffness and lost motion

Re:::;:on Rated torque Lost motion Torsional stiffness
Size T, Measured torque LM k,
i [Nm] [Nm] [arcmin] [Nm/arcmin]

TS 60 35 37 1.1 1 3.7
TS 60 47 37 1.1 1 3.9
TS 60 73 37 1.1 1 4.2
TS 70 87 50 1.5 1 7.7
TS 80 37 78 +23 1 8.6
TS 80 63 78 +23 1 9.3
TS 80 97 78 +23 1 9.5
TS 110 89 122 +3.7 1 23

TS 110 135 122 +3.7 1 24
TS 140 33 268 +8.0 1 51

TS 140 57 268 +8.0 1 54
TS 140 87 268 +8.0 1 55

TS 140 115 268 +8.0 1 56
TS 140 175 268 +8.0 1 58
TS 170 33 495 1438 1 93
TS 170 59 495 +14.8 1 101
TS 170 83 495 +14.8 1 102
TS 170 105 495 1438 1 105
TS 170 141 495 1438 1 106
TS 200 63 890 +26.7 1 161
TS 200 83 890 +26.7 1 166
TS 200 125 890 +26.7 1 173
TS 200 169 890 +26.7 1 184
TS 240 59 1620 + 48.6 1 309
TS 240 87 1620 + 48.6 1 329
TS 240 121 1620 1 48.6 1 338
TS 240 153 1620 1 48.6 1 345
TS 300 63 2 940 + 88.2 1 640
TS 300 95 2 940 +88.2 1 658
TS 300 125 2 940 + 88.2 1 712
TS 300 191 2 940 + 88.2 1 720

The torsional stiffness values provided in the Tab. 9 are statistical values for the particular reduction ratio.

Bearing reducers with hysteresis and lost motion of <0.6 [arcmin] can be supplied on request. The
hysteresis characteristic of TS 140-175-TB with the lost motion under 0.5 [arcmin] is illustrated in Fig. 6.

—16 —
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Hysteresis
506
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Loading (Nm)

2.7 Vibrations

Lost motion
0.384 arcmin

Stiffness k,(50-100% T,)
58 Nm/arcmin

Stiffness k,(100-200% T,)
64.6 Nm/arcmin

Fig. 6: Hysteresis curve of TS 140-175-TB

Vibration is a torsional vibration indicated in a peripheral direction of an inertia load driven by the
reduction gear. Low vibration is exitremely important for applications where high precision contouring is
required. For example, the tool center point of the end point of robot has to follow desired trajectory as close as
possible. If robot joints vibrate, the trajectory tracking is poor. Additional axes of a machine tool is another
application example when very high running smoothness of a reducer is required.

Accelerometer installed on a defined lever arm registers the vibration of an inertia load. Reference
measurement of peripheral acceleration and position deviation is shown in Fig. 7.

Twinspin runs extremely smoothly. For input speed higher than 500 rpm peripheral deviation is about 10

micrometers.

Tab. 10: Vibrations of TS 170-105-TB

Input speed | % of 3000 LFD LFA
[rpm] rpm [umpk] [mmpk.s?]
45 1.5 23.15 3.65
90 3 44.61 31.81
180 6 30.75 9.1
270 9 33.52 23.9
360 12 41.31 53.92
450 15 21.86 45.37
540 18 11.35 34.31
630 21 9.2 17.5
720 24 12 42
810 27 7.5 45
900 30 7.5 42.5

—-17 -

Notes
LFD - amplitude (peak)
LFA - acceleration (peak)

Test conditions
Model
TS 170-105-TB

Measured radius
500 mm



Vibrations

100

%0 - - - LFA [mmpk.s?]

80 —  LFD [umpk]
70

60

50 /T~~~

40 /> Z ~ 7
AN NG N

Amplitude (um-peak, mm.s’)

20 S
10 / N
0 T T T T T T T T T
0 100 200 300 400 500 600 700 800 900

Input speed [rpm]

Fig. 7: Vibrations of the TS 170-105-TB

2.8 Angular Transmission Accuracy

1000

Angular transmission error is the difference between a theoretical output angle of rotation and the actual
angle of rotation. The angular transmission error for Twinspin bearing reducers is 1 arcmin or less. Fig. 8 shows

an example of the angular transmission error measured on a specific Twinspin reducer.

i)
g 18 - 25 arcsec.
= x
S
G
2 [ LU
.0
‘€
5 ‘
= -18
0° 90° 180° 270° 360°
One revolution of the output shaft [°]

Measuring conditions
Model: TS 140-175T
Load conditions: no load

Fig. 8: Angular transmission error measurement

—18 —
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2.9 No-load Starting Torque

The no-load starting torque is a quasi-static torque required to start rotation of the input shaft, if no load is
applied to the output flange. Tab. 11 provides average values for starting torque, statistically evaluated from

current production tests.

Tab. 11: Average starting torque

Tab. 12: Average back-driving torque

Average noload
Model Ratio starting torque

[Nm]
TS 60 35 0.06
TS 60 47 0.05
TS 60 73 0.05
TS 70 87 0.08
TS 80 37 0.09
TS 80 63 0.08
TS 80 97 0.07
TS 110 89 0.3
TS 110 135 0.25
TS 140 33 0.37
TS 140 57 0.36
TS 140 87 0.29
TS 140 115 0.26
TS 140 175 0.19
TS 170 33 0.64
TS 170 59 0.45
TS 170 83 0.35
TS 170 105 0.34
TS 170 141 0.27
TS 200 63 0.44
TS 200 83 0.41
TS 200 125 0.3
TS 200 169 0.29
TS 240 59 1.24
TS 240 87 0.97
TS 240 121 0.93
TS 240 153 0.8
TS 300 63 1.9
TS 300 95 1.54
TS 300 125 1.5
TS 300 191 1.4

Average back
Model Ratio driving torque

[Nm]
TS 60 35 2.0
TS 60 47 2.1
TS 60 73 2.9
TS70 87 5.5
TS 80 37 3.9
TS 80 63 5.2
TS 80 97 6.2
TS 110 89 17
TS 110 135 18.1
TS 140 33 16.8
TS 140 57 20.1
TS 140 87 31.3
TS 140 115 39.4
TS 140 175 42
TS 170 33 23
TS 170 59 42
TS 170 83 49
TS 170 105 53
TS 170 141 56
TS 200 63 46
TS 200 83 51
TS 200 125 65
TS 200 169 105
TS 240 59 54
TS 240 87 74
TS 240 121 96
TS 240 153 121
TS 300 63 162
TS 300 95 168
TS 300 125 276
TS 300 191 400

Measuring conditions

Ambient temperature: 20° C

Lubricant: grease

2.10 Back-driving Torque

Back-driving torque is the torque applied on the output flange, that is required to start rotation of the
input shaft left under no load.

—-19—




2.11 Maximum Tilting Moment of the Input Shaft (M_ )

Since the input shaft is supported on both sides by roller bearings, radial loads may be applied to the
input shaft. The tilting moment on the input shaft, resulting from radial load (Fig. 9), can be calculated as
follows:

M, =F, xa
Allowable tilting moment M, on the input shaft are provided in Tab. 13.
Tab. 13: Allowable tilting moment M__on the input shaft . . _J
5

Size M.,
TS 60 6 F..
TS 70 10
TS 80 16
TS 110 35
TS 140 68
TS 170 126
TS 200 157
TS 240 260 . J
TS 300 378

Fig. 9: Radial load of the input shaft

2.12 Efficiency Chart

The efficiency of the Twinspin bearing reducer depends on the input speed, the grease temperature, and
the Twinspin size. Fig. 10 shows the efficiency curves for the TS 200-63-TB bearing reducer.

100 500 r.p.m.
1000 r.p.m.
| 1500 r.p.m.
80

N
N

LN
o
N

Efficiency [%]

N
o
\§

0 148 296 445 593 741 890
Output torque [Nm]
Measuring conditions
Ambient temperature: 20° C

Lubricant: grease

Fig. 10: TS 200-63-T efficiency chart

- 20—
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3 Selection Procedure

3.1 Working Cycle Diagram

N

Kl — —

IN

- o e e =
w

maximum output torque at acceleration [Nm] N
output torque at constant speed [Nm] N, input speed at constant motion [rpm]
maximum output torque at deceleration [Nm] N

N

average input speed at acceleration [rpm]

average input speed at deceleration [rpm]

max. output torque at emergency stop [Nm] ex Maximum input speed [rpm]
acceleration time[s'] F, radial output flange load [N]
constant motion time [s'] F, axial output flange load [N]

deceleration time [s']

idle time [s']

working cycle time [s']

Output torque

Input speed

—
N

—
w

a radial load effects arm F_ [m]
b axial load effects arm F, [m]
i reduction ratio

—'
—
|
|

A\

N2 - /

t1 t2 t3 | t4 time

In case the working cycle is different from the one shown,
please supply the drawing and values of your working cycle.
These values are important, so that we can effectively determine
the lifetime of the TS bearing reducer.

Fig. 11: Working cycle

—-21 -



3.2 Selection Flowchart Fig. 12
1. Calcultatict): of the(T | 1 10 10 \03
average output torque (T, 3 3 3
* I ENT? +EN,T2 + L+ NT
a
tEN + N, +o+t N
2. Calculation of the
average input speed (N ) N - EN, N, o PN
a
* b+t o+t
3. Preliminary reducer selection
from the rating table
< Correction of the re.ducer size | ®
Y or reduction of its load
4. Service Life
calculation (L,) 10
T - L = kxﬁx T_R 3 T, nominal output torque
h N T N, nominal input speed
k nominal service life (6000 Hrs.)
L>desired
service life (Hrs.)
5. Effective
> speed check
6. Input
P speed check
See Chapter
223 No
7. Acceleration and T7<2xT or
P breaking forque check o
g forq T,T.< 2.5xT,
8. Emergency torque
> check
No
Main roller bearing
capacity check 0= —Fr Xa+F,xb
M,
9. Output flange deflection (©)<desired
>
angle (O) check angle
No
10. External load No
check
See Chapter 2.4 M_= Fxa + Fxb v
No (M, F,) lies in Final reducer
the range for > .
reducer selection

—-22 —
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3.3 Selection Example

* Input data - Selection conditions

Acceleration torque
Constant torque

Breaking torque
Emergency torque

Avg. accel. input speed
Constant input speed

Avg. breaking input speed
Radial load

Axial load

Radial force tilting arm
Axial force tilting arm
Max. allowable output flange deflection angle
Acceleration time
Constant speed time
Breaking time

¢ Calculation example

T,=420 Nm
T,=310 Nm
T,=520 Nm
T,.=1500 Nm
N,=1500 rpm
N,=3000 rpm
N,=1500 rpm
F=1500 N
F.=1500 N
a,=0.15m
b=0.2m

0O, =3 arcmin.
t,=0.3sec.
t,=0.5sec.
t,=0.2sec.

1. Calculation of average output torque (T,)

0.3x1500%420° +0.5x3000x310° +0.2x1500x520°

Tc:

10 \0,3

=379.6Nm

0.3x1500+0.5x3000+0.2x1500

2. Calculation of average input speed (N_)

N

_0.3x1500+0.5x3000+0.2x1500

0.3+0.5+0.2

=2250rpm

3. Preliminary reducer selection from the rating table (Tab. 5): TS170-141-TA

Technical specifications of the reducer selected:

Rated torque Te=495Nm

Rated input speed N.=2 000 rpm
Max. torque T .=1238Nm
Emergency torque T.=2475Nm

Effective input speed
Max. input speed

Nef =2 500 rpm
N_.=4000 rpm

Tilting rigidity M,= 705 Nm/arcmin.
Max. tilting moment (Fa=0) M,. =2 430 Nm
Radial force F..=19 300N
Max. axial force (Mc=0) F....= 27 900 N
4. Service life calculation (L,)
10
L= 6000x 2200, [ 495 )1 _ 1291 6Hrs
2250 | 379.6

—23—



5. Effective speed check (N, N)

(N, =2 250) < (2 500 = N,) oK

6. Input speed check (N,, N, )

(N, =3000 rpm) < (N__ = 4000 rpm) OK

max

7. Accelerating and braking torque check (T,, T,,T,.)

(T, = 420Nm) < (T._ = 1 238Nm) oK
(T, = 520Nm) < (T.. = 1 238Nm) oK
8. Emergency braking torque check (T, )
(T..= 1500 Nm) < 2475 Nm oK

9. Output flange tilting angle check (©)

_1500x0.1885+1500x0.2 582.75

(© =0°0'49")< (0 __ =3') oK
705 705
10. External load check (F, M)
Tilting arm
(see fig. 4)
a=al +a2;
al =0.0385m

L/2=77mm/2=385mm=0,0385m
a=0.0385+0.15=0.1885m

(F,=1500 N) < (F__ =19 300 N) OK

rmax

Tilting moment on the output flange
M_=1500x0.1885+ 1500 x 0.2 = 582.75 Nm

Maximum allowable titing moment at axial force Fa = 1500 N

M =M _M:2430_M:2300Nm

callow. cmax F 27900

amax

(M_=582.75)<(M_,,, = 2300 Nm) OK

c allow

Based on Chapter 2.4, a point with the coordinates of (M_, F ), i.e. (582.75 Nm; 1.5 kN),
lies inside the range for the selected TS 170 reducer.

Since all the requirements have been met, selection of the TS 170-141-TA (/TB) reducer is correct.

For easier selection of the Twinspin bearing reducer, you can request the
Twinspin Selection Assistant selection software
or you can directly download it from our Internet web page www.twinspin.sk.

— 24—
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4 Assembly Instructions

To get the maximum performance from Twinspin bearing reducer, it is important to pay attention to the
installation, assembly accuracy, sealing and lubrication.

4.1 Examples of Installation

The most frequent connection types between the Twinspin bearing reducers and servo-motors.

e  Description of T - model installations:

a. Direct connection with a motor, sealed motor shaft, same motor shaft diameter and reducer shaft
diameter.

b. Direct connection with a motor, non-sealed motor shaft, same motor shaft diameter and reducer shaft
diameter.

c. Connection with a motor through keyway-keyway reduction shaft, motor shaft diameter bigger then
reducer shaft diameter, non-sealed motor shaft.

d. Connection with a motor through clamp-keyway reduction shaft, motor shaft diameter bigger then
reducer shaft diameter, non-sealed motor shaft.

e. Connection with a motor through flexible wave coupling, motor shaft diameter bigger then reducer
shaft diameter, non-sealed motor shaft.

f.  Example of a pinion driven reducer.

e  Description of S - model installations:

g. Direct connection with a motor, sealed motor shaft, same motor shaft diameter and reducer shaft
diameter.

h. Example of a pinion driven reducer.

Fig. 13 provides examples of possible reducer variations, connections and sealing methods. In case of
direct connection (case q, b, ¢, d, g) of the reducer to the motor shaft, tolerances must be observed in order to
avoid uncontrolled bending siress of the motor shaft and excessive bearing load. The tolerance values are
specified in the Tab. 15.

When installing the reducer, observe the dimensional tolerances of mounting diameters and prevent the
reducer from contamination and/or lubricant leakage. For this purpose, see Fig. 14 and Fig. 13.

Motors that fulfill the standard flange and keyway tolerances as specified in the European Standard DIN
42955 are acceptable for standard applications. To take the full advantage of the performance and lifetime
characteristics of the Twinspin and for high precision application the manufacturer recommends to choose
motors that fulfill the European Standard DIN 42955 R. The Twinspin Sales Department will be pleased to
provide you with further information about these standards or to provide you with technical assistance for your
specific application.
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4.2 Installation Procedure

Prior to installation, wipe off the conservation oil layer from the reducer’s surface with a clean and dry
cloth. If the surface is dirty, use a cloth soaked in a suitable solvent (C6000 thinner, industrial petrol). It is
important to prevent the thinner from penetrating into the reducer. Degrease the contact surfaces of friction-type
connections.

o T - series

1. Twinspin 5. Shaft sealing
2. Output 6. Motor flange
3. Screws 7. Servomotor
4. O-ring 8. Frame

e S - series

o
| le /@

' + /@
a7l zae——-C

-
[y
s

L
1
N

—
L ]
1
I
S

Valid for
TS60 and TS80 4

1. Twinspin 6. Motor flange
2. O-ring 7. Frame
3. Output 8. Sealing
4. Screws 9. Servomotor
5. O-ring

Fig. 14: Installation procedure
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4.3 Assembly Tolerances

Requirements on circumferential and front run-out with the connection of a servomotor to the bearing
reducer by means of a keyway, T and S models are shown in Tab. 14 and 15.

Tab. 14: T - model assembly tolerances (refer to Fig. 15)

Size a b c D A
TS 70 0.018 0.04 0.038 11 ké 59.3 gé
TS 110 0.018 0.05 0.044 14 ké 93 gb
TS 140 0.021 0.05 0.05 19 ké 119 g6
TS 170 0.021 0.05 0.05 24 ké 145 g6
TS 200 0.021 0.06 0.058 24 ké 170 gé

Tab. 15: S - model assembly tolerances (refer to Fig. 15)

Size a b c D A
TS 60 0.015 0.04 0.038 6 ké 63 H7
TS 80 0.015 0.05 0.038 8 ké 80 H7
TS 140 0.021 0.05 0.05 19 ké 140 H7
TS 170 0.021 0.05 0.05 19 ké 170 H7
TS 240 0.021 0.063 0.058 28 ké 240 H7
TS 300 0.021 0.063 0.064 28 ké 300 H7

Flange for S—model Flange for T—model

A e [A

N

>
H
A

= I = )
Bz Ao T

VA

.

Fig.15: Assembly tolerances

Tab. 16: T - model circumferential and front run-out values (refer to Fig. 16)

Size T z Standard : On request A C D
TS 70 0.003 0.007 0.015 0.005 70 h7 26 Hé6 11 H7
TS 110 0.004 0.008 0.015 0.005 110 h7 32 H6 14 H7
TS 140 0.008 0.010 0.015 0.005 140 h7 42 H6 19 H7
TS 170 0.008 0.010 0.015 0.005 170 h7 47 Hé6 24 H7
TS 200 0.010 0.014 0.02 0.008 200 h7 52 Hé 24 H7
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Tab. 17: S - model circumferential and front run-out values (refer to Fig. 16)
. R
Size T z Standard On request A C D
TS 60 0.003 0.007 0.015 0.005 63 h7 15.5 Hé6 6 H7
TS 80 0.003 0.007 0.015 0.005 80 h7 22.3 Hé6 8 H7
TS 140 0.008 0.010 0.015 0.005 140 h7 40 H6 19 H7
TS 170 0.008 0.010 0.015 0.005 170 h7 43.5 H6 19 H7
TS 240 0.010 0.016 0.02 0.008 240 h7 57 H6 28 H7
TS 300 0.010 0.016 0.02 0.01 300 h7 60 H6 28 H7
Eom—
< gl - - g Q /
TR 7

Fig. 16: Circumferential and front run-out values

4.4 Assembly Parts’ Tolerances

Tab. 18: Dimension table for input and output flanges of Twinspin bearing reducer model TA, TB [mm] (Fig. 17)

Size @A g6 | @B h9 | @C™ @D CE | oFHs | oG @H a6 7 el

TS 70 59.3| 57.9| 57.9 31 24 26 64 22 26| - 42
TS110 93 90 90 36 29 32| 100 24 32 33 69
TS 140 119 116/ 112 48 39 42| 127 34 42 43 92
TS 170 145 142 138 54 44 47| 156 39 47 48 110
TS 200 170, 167 167 62 48 52| 183 43 52 53 131
Size N | 2PH7 | @R %] %)} Al A2 A3 B1 B2 B3

TS 70 4.3 70 58 64 3.2 R2| RO.8 -| 0.3x45°| 0.3x45°| 0.3x45°
TS110 6.4/ 110 88 100 53| RO.8] RO0.8 RO0.2| 0.3x45°| 0.5x45°| 0.5x45°
TS 140 6.4 140, 115 127 6.4 RO.8] R0.8 RO.2| 0.5x45°| 0.5x45°| 0.5x45°
TS 170 8.4 170 140 156 8.4/ RO0.8] R0.8 RO0.3| 0.5x45°| 0.5x45°| 0.5x45°
TS200 | 10.5| 200 165 183 10.5| RO0.8) RO0.8] RO.3| 0.5x45°| 0.5x45°| 0.5x45°
Size C1™* | C2 C3 |gE1H12| E2 E3 F2 F3 G1™ G2 G3™%
TS 70 1.4 0.7 5 3.2 1 5 3| RO5 2.8 43 -
TS110 2 1.5 5 5.3 1.5 5 45| RO,5 3.5 6 0.7
TS 140 2 1.5 5 6.4 1.5 5 2| RO5 3.5 6 0.7
TS 170 2 2 5 8.4 1.5 5 3.5 RO 3.5 7 1.1
TS 200 2.5 2 5 10.5 1.5 5 55 RO,8 55 7.5 1.1

—29




Tab. 18: continue
Size G4 G5 H1 M2 V | O-RingA
TS 70 7.8 2.8 5.8 - R0.5| 55x1 eg. Viton-FPM70 Dichtomatic
TS 110 9 1.5 6 1.4 RO.5| 89x2 eg. ARP Busak+Shamban
TS 140 9 1.5 3.5 1.4/ RO.5| 115x2 eg. Viton-FPM70 Dichtomatic
TS 170 9 0 3.5 2.1 RO0.5| 140x2 eg. Viton-FPM70 Dichtomatic
TS 200 12 2.5 8 2.1 RO0.5| 165x2 eg. Viton-FPM70 Dichtomatic
Size O-Ring B Double Lips Oil Sealing
TS70 | 22x2 eg. Viton-FPM70 Dichtomatic KACO DE 20x26x4
TS 110 | 34x1 eg. Busak+Shamban 22x32x6 eg. SIMRIT BABSL-FKM
TS 140 | 44x1 eg. Busak+Shamban 30x42x6 eg. SIMRIT BABSL-FKM
TS 170 | 49x1,5 eg. Busak+Shamban 35x47x7 eg. Busak+Shamban TREA 00350
TS 200 | 54x1,5 eg. Busak+Shamban 38x52x7 eg. SIMRIT BAUMSLX7 FKM 585
Tab. 19: Dimension table for input and output flanges of Twinspin bearing reducer model SAx, SCx [mm] (Fig. 18)
Size | @B1 @B2 | <E1l G eH1 | aK1™* 216 N 2P H7 %
TS 60 | 49.2 69 3.2 57 12 17.2 15.5 4.3 63 51
TS 80 | 64.6 86 4.3 73 17 24.8 22.3 53 80 65
TS 140 (115.15| 148 6.4 127 32 46.9 40 6.4 140 115
TS170|141.35| 178 8.4 156 32 56.4 43.5 8.4 170 141
TS 240(201.05| 250 13 220 47 81.4 57 13 240 201
TS 300 | 249.6 | 312 17 274 50 | 1054 60 17 300 248
Size T A5 A6 B6 Cé E6 Fé H5"% M, §57*
TS60 | @3.2 | RO.3 | RO.2 [0.5x45° | 4 3 RO.5 1.1 1.4 2.1
TS80 | @4.3 | RO.3 | RO.3 [0.5x45°| 5 4 RO.5 1.1 2.1 2.1
TS 140| Mé RO.4 | RO.4 |0.5x45°| 6 5 RO.5 1.3 2.8 2.6
TS170| M8 RO.4 RO.4 |0.5x45°| 6 5 RO.5 1.5 2.8 2.8
TS240| M12 | R0.4 | RO.4 |0.5x45°| 7 6 RO.5 1.5 2.8 2.8
TS300| M16 | RO.4 | RO.4 |0.5x45°| 7 6 RO.5 1.5 2.8 2.8
Size S6 v O-Ring A. eg. Busak+Shamban O-Ring B. eg. Busak+Shamban
TS 60 0.7 R0O.5 | 50x1.5 18x1
TS 80 1.1 RO.5 | 65x1.5 26x1.5
TS140| 1.5 | RO.5 | 117.1x1.78 48x2
TS 170 1.5 RO.5 | 143x2 58x2
TS240 | 1.5 | R0O.5 | 205x2 84x2
TS300 | 1.5 | R0O.5 | 255x2 106x2
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Fig. 17: Dimensions for input and output flanges of Twinspin bearing reducer type TA, TB
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4.5 Screw Tightening Torque and Allowable Transmission Torque

To ensure reliable transmission of the external reducer load, use the ISO 898 T1-10.9 or 12.9 material
class of connecting screws and degrease the contact surfaces of the frictiontype connections. Tab. 14 provides

tightening moments for the screws.

Tab. 20 provides the permissible torque transmitted by connecting screws on the output flange and the

case.

Tab.20 Screw tightening moments

. Tightening moment Clamping force Screw material class
Screw size -
[Nm] [N] specification
M3 1.9 3100
M4 4.3 5300
M5 8.4 8 800 ISO 898 T1
Mé 14 12 400 10.9
M8 35 22750 or
M10 70 36 200 12.9
M12 122 52 900
M16 300 100 000
Tab.21 Permissible torques transmitted by connecting screws
Through the output flange Through the case
Size -
Model Number x PCD Transferred Number x PCD Transferred
screw [mm] torque [Nm] screw [mm] torque [Nm]
TS 60 - Sxx 8xM4 34 108 12xM3 57 160
TS 70 - Tx 14xM4 42 233 16xM3 64 238
TS 80 - Sxx 8xM5 46 242 12xM4 73 348
TS 110- Tx 14xMé6 69 898 12xM5 100 792
14xMé6 92
TS 140- Tx 8xM6 74 1740 12xMé 127 1410
TS 140 - Sxx 14xMé6 92 1190 12xMé 127 1410
14xM8 110
TS 170 - Tx 8xM8 80 3700 12xM8 156 3 200
TS 170 - Sxx 14xM8 110 2 620 12xM8 156 3200
14xM10 131
TS 200 - Tx 8xM10 95 6 950 12xM10 183 5900
TS 240 - Sxx 14xM12 160 8 400 12xM12 220 9 900
TS 300 - Sxx 14xM16 200 19 950 12xM16 274 23 420

4.6 Lubrication

The Twinspin bearing reducer is standardly lubricated with the Optimol LONGTIME PD O grease.
Alternatively, the Optimol OPTIGEAR 150 oil may be used.

The lubricant exchange interval in operation is every 20 000 hours. Should the lubricant be
contaminated or otherwise impaired during the reducer’s operation, exchange the lubricant immediately.

The first lubricant filling (preliminary filling) is performed at the manufacturing plant. Grease and oll
quantities for the individual reducers are specified in Tab. 22. These quantities, however, do not include the

—33 -



space between the reducer and the connected parts. If no shaft sealing is used here, the user must fill it with the

lubricant (see Fig. 13 q, g).
Reducers are lubricated through the lubrication holes in the case at simultaneous slow output speed.

Tab. 22: Recommended lubricant quantities [cm’]

Input shaft axis position
si Verfical Horizontal with the flanges | Horizontal with the case fixed
1ze fixed to the base to the base
T - model S - model T - model S - model T - model S - model

TS 60 = 7 = 7 - 5

TS 70 13 — 13 — 10 —

TS 80 — 19 — 19 — 15
TS 110 40 — 40 — 32 —

TS 140 89 80 89 80 74 65
TS 170 154 130 154 130 129 105
TS 200 227 — 227 — 187 —

TS 240 — 380 — 380 — 300
TS 300 — 590 — 590 — 470

Lubricant level in horizontal position, when

the flanges are connected to a base.

Lubricant level in horizontal position
if the case is fixed to a base.

E%, 1=

Fill the space between the reducer and motor

with a lubricant during the instalation process.

— 34—
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4.7 Grease Information

Optimol Longtime PD O & 00 Description
Optimol Longtime PD O & 00 are special half liquid greases on the basis of mineral oil containing 12-
hydroxystereat Li and by loading activated aditive technology Optimol Microflux Trans. It is suitable even for
central lubricating systems, which were initially made for oil, or also as fillings for gearboxes (e.g. not tight).

for restrictions of weariness, damages from
usage, abrasion and material exhaustion (by
pitting) on abrasive surfaces also during
a running in

for extremely high pressures

for roller bearings with grease cartridges

Advantages

reduction of running in period and improvement
of characteristics of abrasive surfaces, not
possible to achieve by familiar lubricant
exceptional capacity of loading, cut-down of
abrasive ratio with possibility of energy saving
optimum protection against weariness and an
effect of smoothing of previously formed pittings
exceptional protection against corrosion and

for lubrication by half liquid grease under the
hardest working conditions, i.e. screw and flange
gear boxes, ragged clutches, not tight gear
boxes etc.
for central lubrication i.e. printing and packing
machines

easily gained in central systems and compatible
with any familiar sealing materials and coloured
metals

cold and hot water resistant

noise and working temperatures cut down
smooth running without slot forming in gear
boxes during high operating speed

temperature range of application -35°C to

tribocorrosion

Fill the gear box up to the mark for grease filling or maximum to its half. Follow the manufacturer’s

+140°C

recommendations. The lubricant has its maximum effectiveness only if not mixed with another lubricant.

Tab. 23: Lubricant characteristics

Typical data Value PDO PD 00 Examined by
Color - brown—red brown—red -
Character - Li grease Li grease -
Point of condesity Zﬁ z :;;g z :;gg DIN ISO 2176
Penetration 0.1 mm 355-385 400-430 DINISO 2137
Water volume m—% <0.1 <0.1 DIN 51777
Woater resistance at _ 0 0 DIN 51807
+90°C/ + 194 °F (without changes) (without changes) Part 1

SKF Emcor - 0/0 0/0 DIN 51 802
Roller use mm 0.83 0.85 -
Abrasion coefficient m (min) 0.057 0.057 -

m (max) 0.123 0.110 —
Depth of weariness m m 0.6 0.3
Viscosity 100 ot 40°C

This technical data are average result rates. Small variants of these rates may occur from case to case.
Other information is available on request.

4.8 Temperature Conditions

The Twinspin bearing reducers are designed for the ambient temperature range of -10 to +40 °C.
Applications for other temperature conditions should be consulted with the Twinspin Sales Department in

advance.
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Fig. 20: Twinspin TS70 model TB
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Twinspin TS110 -i-TA/TB
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Fig. 22: Twinspin TS140 model TA/TB
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Fig. 23: Twinspin TS170 model TA/TB
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Fig. 24: Twinspin TS200 model TA/TB
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Fig. 25: Twinspin TS60 model SCA/SCB
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Fig. 27: Twinspin TS140 model SCA/SCB
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Fig. 28: Twinspin TS170 model SCA/SCB
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Fig. 29: Twinspin TS60 model SAA/SAB
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Fig. 30: Twinspin TS80 model SAA/SAB
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Twinspin TS140 - i - SAA/SAB

2xM6 CLOSED THREADED HOLES FOR THE LUBRICANT

3xM6x6
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0.3x4

13

Input shaft for model SAB

59

13

Input shaft for model SAA

14xMEx6

21.5182

28

(L i

56

x45° |,

1

1x45°

Use only standardized items such as O—ring seal, bolts, washers, etc.
Right to change without prior notice reserved.

Ngotes:
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Fig. 31: Twinspin TS140 model SAA/SAB

—47 —



07

INVORENT JH1 Y04 SITOH JIAVAYHL J3STTO SNXZ

€YS 9pow 1oj Hoys 3jndu|

‘PaAiesal 9onou Joud noyum sbuoyo oy by (Z

‘0)8 ‘siayspm ‘syjog ‘oss buli—Q SO yons swell pezipiopupis Ajuo esn (|}

:S9ION

LUoLLd

9°0rLo

6d9

gHSChd

SPXG0

OHS™CYo

ST

LQvle

S0

WS 1apow Jo} yoys ndu]

aVS/VVS - 1- 04151 udsuim)

Fig. 32: Twinspin TS170 model SAA/SAB
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Fig. 33: Twinspin TS240 model SAA/SAB
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Fig. 34: Twinspin TS300 model SAA/SAB
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5.4 Applications

O 0O O O0OO0OOo

Typical applications for Twinspin:

machine tools

machining centres (ATC and APC magazines)
robots and automated equipment

welding positioners

manipulation and transport systems

indexing units

Indexing table

N
W b
-
Vs GHNN
) Z‘% ‘

ATC magazine

production machines

aircraft and military equipment
textile machines

actuators

navigation systems

measuring units

O 0O O O0OO0Oo

Robot Arm

G

1
ool

I
O

NS
l_‘_l
Robot Axis 1

Fig. 35: Some typical application examples of the Twinspin bearing reducer

Most motor adaptors are available on request (consult with Twinspin Sales Department).
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6 General delivery conditions

6.1 Maintenance and Warranty

The bearing reducer does not require any special maintenance. When installing the reducer, observe the
respective dimensional and positional tolerances of the centering diameters (Chapter 4.3).
The reducer is a high-precision product, therefore it requires careful manipulation, installation, and dismounting.
It is forbidden to make unauthorized intervention into the reducer (disassembly, assembly). Should a failure
occur, advice the manufacturer who will perform professional repair or replacement of a defective reducer. If
the user disassembles the reducer, all warranty rights are forfeit.

6.2 Delivery Conditions

The bearing reducer is delivered completely assembled, without fixing screws, lubricated, and in a
protective package.

Each reducer is identified with a rating plate, including the following data:
e manufacturer

product type and size

reduction ratio

model

manufacturing number

6.3 Packaging, Transportation and Storage

Twinspin bearing reducers are dispatched in a lubricated condition, and wrapped in a protective
package.

The reducers should be transported in any covered transport vehicles, in containers secured against any
movement or turning over. The transportation method is in accordance with the mutual agreement between the
customer and the supplier.

Reducers should be stored indoors; maximum permissible humidity is 70%, and the ambient temperature
must be above 0°C. In addition, the product must be protected against direct weather influence, aggressive
vapors, dust, and mechanical damage. Manufacturer recommends to store the Twinspin bearing reducer in the
original transport package.

6.4 Warranty

SPINEA s.r.o. warrants to the purchaser that the product manufactured by SPINEA s.r.o. is free from any
material and/or manufacturing defects provided that the product is appropriately used, and the respective
maintenance procedures are observed.

The warranty period is 12 months from the date of putting the product into operation, however, not more
than 2000 operation hours, whichever period expires first.

If any failure caused by defective material or faulty manufacture occurs during the warranty period,
SPINEA s.r.o. shall replace the defective product with a new one free of charge. SPINEA s.r.o. shall not be
liable to pay any consequential losses incurred by the purchaser except as may be agreed in a contract of sale.

6.5 Claims

In case of a claim, the claiming party is obliged to proceed in accordance with the generally valid claim
procedure. The warranty does not recognize any claims concerning unprofessional manipulation, failure to
observe the specified storage conditions and/or unauthorized intervention into the reducer (disassembly,
assembly).
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Any claim shall specify:

e Reducer type and manufacturing number ® Number of emergency stops
e Failure specification ¢ Load on the output

® Working cycle characteristics e Reducer installation date

® Number of operation hours

6.6 Final Statement

Any design changes, modifications and improvements, aimed at increasing the technological level of the
reducer, which, however, does not change, the main technical parameters, installation and connection
dimensions, delivery terms can be performed by the manufacturer without prior consent on the part of the
customer.

Any design changes and/or modifications affecting the critical properties and parameters of the reducer
are subject to an approval procedure.
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Cautions for application of Twinspin bearing reducer

o |f the end user of the product is the military interest or when the product
is used to manufacture weapons, the product may be subjected to export
regulations prescribed in the Foreign Trade Control Act. Inspect the
conditions before exporting the product and take the necessary
procedure.

e |f failure or malfunction of the product may directly affect people’s lives
or if it is used for units, which may damage the human body (atomic
facilities, space equipment, medical equipment, various safety units, etc.),
examination is required every time. Contact our agent or nearest
business office in such a case.

e Though this product has been manufactured under strict quality control, if
it is to be used for such machines that serious damage of people’s lives or
facilities may result due to its failure, please provide any safety means.

e When this product is used in special environment (clean room, foods,
etc.), please contact our agent or your nearest business office.

Specifications in this catalogue are subject to change for improvement without prior notice.

Edition 1l / 2000
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