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Maintenance information

Gear oil

/A CAUTION | The quantity of oil drained depends on the draining time and the oil

temperature. The refilling quantity is the quantity of oil that was drained from the gear unit at
the correct operating temperature and with the correct draining time. This oil quantity must
be determined. Only this quantity of oil may be used when refilling.

If less than 70 % of the specified oil quantity flows out, flush the gear unit with the
determined quantity of drained oil once, then pour in the amount of oil that was drained. If
less than 50% of the specified oil quantity flows out (e.g. inclined installation), the flushing
operation must be repeated twice. During the flushing procedure, move the axis at jog
velocity throughout the entire axis range.

The oil quantities specified in the table correspond to the oil quantities in the gear unit at first
filling.

Gear oil new filling quantity

Al 0.54 1
A2 0.54 |
A3 0.23 |
Ad 0.101
A5 / A6 0.101
Gear oil refilling quantity

Al 0.45 |
A2 0.50 |
A3 0.221
A4 0.09 |
A5 / A6 0.09 |
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Toothed belt tension

Toothed belt tension motor

A4 -
A5 260 + 3 Hz
A6 260 + 3 Hz

Toothed belt tension inline wrist

A5 250 £ 5 Hz

A6 280+ 5Hz
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oA

12 2% (EN 60204) EN 60204/4.4.4 F

PR35 261 43 25 (EN 60721-3-3) ;

HIEEE
BAT Y 10 °C % 55 °C (283 K % 328 K)
B fif A1 12 Hay ) -40°C & 60 °C (233 K & 333 K)

LA

Zahve

Al +185°

A2 -155°/35°
A3 -130°/154°
Ad +350°

A5 +130°

A6 +350°
WUE T B 3

Al 156 °/s

A2 156 °/s

A3 156 °/s

A4 335°/s

A5 355°/s

A6 647 °/s
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Lxy 100 mm
Lz 120 mm
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Process forces

Process forces are forces that are exerted on the robot in a defined manner by an external
influence. Causes include pressing processes and machining tasks carried out by the robot. The
process forces that the robot can withstand depend to a very great degree on the robot position,
payload, direction and duration of action. For this reason, it is not possible for a simple limit value to
be specified for permissible process forces.

Permissible process torques are therefore specified for all axes of the robot. These values indicate
the torque that each robot axis can withstand on a sustained basis as a result of external forces.

The following load torques must not be exceeded:

Al 1050 Nm
A2 520 Nm
A3 460 Nm
A4 51 Nm
A5 28.6 Nm
A6 16.8 Nm
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Flange loads

Flange loads

Due to the motion of the payload (e.g. tool) mounted on the robot, forces and torques act on the
mounting flange. These forces and torques depend on the motion profile as well as the mass, load
center of gravity and mass moment of inertia of the payload.

The specified values refer to nominal payloads at the nominal distance and do not include safety
factors. It is imperative for the load data to be entered in the robot controller. The robot controller
takes the payload into consideration during path planning. A reduced payload does not necessarily
result in lower forces and torques.

The values are guide values determined by means of trial and simulation and refer to the most
heavily loaded machine in the robot family. The actual forces and torques may differ due to internal
and external influences on the mounting flange or a different point of application. It is therefore
advisable to determine the exact forces and torques where necessary on site under the real
conditions of the actual robot application.

The operating values may occur permanently in the normal motion profile. It is advisable to rate the
tool for its fatigue strength.

The EMERGENCY STOP values may arise in the event of an Emergency Stop situation of the robot.
As these should only occur very rarely during the service life of the robot, a static strength
verification is usually sufficient.

Flange loads

Flange loads during operation

F(a) 810N
F(r) 741 N
M(k) 76 Nm
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M(g)

Flange loads in the case of EMERGENCY STOP
F(a)

F(r)

M(k)

M(g)

Axial force F(a), radial force F(r), tilting torque M(k), torque about mounting flange M(g)
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61 Nm

859 N

1306 N

157 Nm

117 Nm
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