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1 Safety instructions

1.1 General safety instructions

Danger to life due to live parts and other energy

sources

Death or serious injury can result when live parts are

touched.

e Only work on electrical devices when you are qualified for

this job.

o Always observe the country-specific safety rules.

Generally, six steps apply when establishing safety:
Prepare for shutdown and notify all those who will be
affected by the procedure.

2. Disconnect the machine from the supply.

- Switch off the machine.

- Wait until the discharge time specified on the warning
labels has elapsed.

- Check that it really is in a no-voltage condition, from
phase conductor to phase conductor and phase
conductor to protective conductor.

- Check whether the existing auxiliary supply circuits
are de-energized.

- Ensure that the motors cannot move.

3. Identify all other dangerous energy sources, e.g.
compressed air, hydraulic systems, or water.

4. Isolate or neutralize all hazardous energy sources by
closing switches, grounding or short-circuiting or closing
valves, for example.

5. Secure the energy sources against switching on again.

6. Ensure that the correct machine is completely
interlocked.

After you have completed the work, restore the operational

readiness in the inverse sequence.

AWARNING

Danger to life through a hazardous voltage when

connecting an unsuitable power supply

Touching live components can result in death or severe

injury.

e Only use power supplies that provide SELV (Safety Extra
Low Voltage) or PELV-(Protective Extra Low Voltage)
output voltages for all connections and terminals of the
electronics modules.

WARNING

Danger to life when live parts are touched on damaged

motors/devices

Improper handling of motors/devices can damage them.

For damaged motors/devices, hazardous voltages can be

present at the enclosure or at exposed components.

e Ensure compliance with the limit values specified in the
technical data during transport, storage and operation.

e Do not use any damaged motors/devices.

WARNING

Danger to life due to fire spreading if housing is

inadequate

Fire and smoke development can cause severe personal

injury or material damage.

» Install devices without a protective housing in a metal
control cabinet (or protect the device by another
equivalent measure) in such a way that contact with fire is
prevented.

o Ensure that smoke can only escape via controlled and
monitored paths.

AWARNING

Danger to life through unexpected movement of

machines when using mobile wireless devices or

mobile phones

Using mobile wireless devices or mobile phones with a

transmit power > 1 W closer than approx. 2 m to the

components may cause the devices to malfunction,

influence the functional safety of machines therefore putting

people at risk or causing material damage.

o Switch the wireless devices or mobile phones off in the
immediate vicinity of the components.
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AWARNING

Danger to life due to the motor catching fire in the event

of insulation overload

There is higher stress on the motor insulation through a

ground fault in an IT system. If the insulation fails, it is

possible that death or severe injury can occur as a result of

smoke and fire.

¢ Use a monitoring device that signals an insulation fault.

o Correct the fault as quickly as possible so the motor
insulation is not overloaded.

AWARNING

Danger to life due to fire if overheating occurs because

of insufficient ventilation clearance

Inadequate ventilation clearances can cause overheating of

components with subsequent fire and smoke. This can

cause severe injury or even death. This can also result in

increased downtime and reduced service lives for

devices/systems.

o Ensure compliance with the specified minimum clearance
as ventilation clearance for the respective component.

WARNING

Danger to life through electric shock due to

unconnected cable shields

Hazardous touch voltages can occur through capacitive

cross-coupling due to unconnected cable shields.

¢ As a minimum, connect cable shields and the cores of
cables that are not used at one end at the grounded
housing potential.

WARNING

Danger to life when safety functions are inactive

Safety functions that are inactive or that have not been adjusted

accordingly can cause operational faults on machines that could

lead to serious injury or death.

e Observe the information in the appropriate product
documentation before commissioning.

o Carry out a safety inspection for functions relevant to safety
on the entire system, including all safety-related components.

o Ensure that the safety functions used in your drives and
automation tasks are adjusted and activated through
appropriate parameterizing.

e Perform a function test.

e Only put your plant into live operation once you have
guaranteed that the functions relevant to safety are running
correctly.

NOTE

Important safety notices for Safety Integrated functions
If you want to use Safety Integrated functions, you must
observe the safety notices in the Safety Integrated manuals.

»

AWARNING

Danger to life from electromagnetic fields
Electromagnetic fields (EMF) are generated by the
operation of electrical power equipment such as
transformers, converters or motors.

People with pacemakers or implants are at a special risk in
the immediate vicinity of these devices/systems.

o Ensure that the persons involved are the necessary distance
away (minimum 2 m).

1.2 Handling electrostatic sensitive devices (ESD)

Electrostatic sensitive devices (ESD) are individual components,
integrated circuits, modules or devices that may be damaged by either
electric fields or electrostatic discharge.

das

NOTICE

Damage through electric fields or electrostatic

discharge

Electric fields or electrostatic discharge can cause

malfunctions through damaged individual components,

integrated circuits, modules or devices.

¢ Only pack, store, transport and send electronic
components, modules or devices in their original
packaging or in other suitable materials, e.g conductive
foam rubber of aluminum foil.

e Only touch components, modules and devices when you
are grounded by one of the following methods:

— Wearing an ESD wrist strap
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— Wearing ESD shoes or ESD grounding straps in ESD
areas with conductive flooring

e Only place electronic components, modules or devices
on conductive surfaces (table with ESD surface,
conductive ESD foam, ESD packaging, ESD transport
container).

1.3 Residual risks of power drive systems

When assessing the machine- or system-related risk in accordance
with the respective local regulations (e.g., EC Machinery Directive),
the machine manufacturer or system installer must take into account
the following residual risks emanating from the control and drive
components of a drive system:

1. Unintentional movements of driven machine or system
components during commissioning, operation, maintenance, and
repairs caused by, for example,

- Hardware and/or software errors in the sensors, control system,
actuators, and cables and connections

- Response times of the control system and of the drive

- Operation and/or environmental conditions outside the
specification

- Condensation/conductive contamination

- Parameterization, programming, cabling, and installation errors

- Use of wireless devices/mobile phones in the immediate vicinity
of electronic components

- External influences/damage

- X-ray, ionizing radiation and cosmic radiation

2. Unusually high temperatures, including open flames, as well as
emissions of light, noise, particles, gases, etc., can occur inside

2

Installation environment

Ambient temperature

e Operation: -15 °C to
40 °C (without power
derating)

e Storage: -20 °C to 65 °C

dity

e Operation: < 90% RH
e Storage: < 95% RH

Operation altitude

m <1000 m (without power
600
—— 0

x 1000 | derating)
400
° g.-
0] =

800
200
Vibration severity grade

and outside the components under fault conditions caused by, for i \\ ¢ 1PH110QQ-1QF:
example: o
- Component failure 2 B (up to 1800 rpm)
- Software errors S (1800 rpm to
- Operation and/or environmental conditions outside the 10000 rpm)
specification ° =] = e 1PH1100Q-1QD:
- External influences/damage \\\\ B (up to 1800 rpm)
3. Hazardous shock voltages caused by, for example:
- Component failure R (1800 rpm to
- Influence during electrostatic charging 6000 rpm)
- Induction of voltages in moving motors
- Operation and/or environmental conditions outside the
specification Shock resistance
- Condensation/conductive contamination - -
- External influences/damage * Continuous axial shock:
4. Electrical, magnetic and electromagnetic fields generated in 2.25m/s
operation that can pose a risk to people with a pacemaker, e Continuous radial shock:
implants or metal replacement joints, etc., if they are too close 10 m/s®
5. Release of environmental pollutants or emissions as a result of
improper operation of the system and/or failure to dispose of
components safely and correctly
For more information about the residual risks of the drive system
components, see the relevant sections in the technical user
documentation. Magnetic field
NOTE NOTICE

Protect the device, e.g. by installing it in a control cabinet
with degree of protection IP54 according to IEC 60529 or
NEMA 12. Further measures may be necessary for
particularly critical operating conditions.

If condensation or conductive pollution can be excluded at
the installation site, a lower degree of control cabinet
protection may be permitted.

.4 Warning labels

Warning labels on servo motors

may be damaged.

&The surface temperature of the motor may exceed 80 °C. Do
not touch the hot surfaces.

® Do not exert any shock at the shaft end; otherwise, the encoder

Warning labels in this document

A Indicates that death, severe personal injuries or material
damages may result if proper precautions are not taken.

Indicates the actions that must not be performed.

To avoid magnetic interference to the absolute encoder, do not use
electromagnetic devices near the absolute encoder, such as
electromagnetic memory sticks, memory cards, and key cards.

Keep the servo motor with an
absolute encoder at least 15 mm
away from the devices that produce
a magnetic field stronger than

10 mT.

Protection class

¢ A motor with fitted connectors has
a protection class of IP54 (dust-
tight and splash-proof during
motor operation). The shaft
opening (@) is protected with an
oil seal.

e The terminal box has a protection
class of IP65.

e To guarantee adequate
protection, use specified cable
gland (®) when wiring.

© Siemens AG 2016
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3 Mechanical installation

Installing a coupling

Lifting a motor

AWARNING

Death or injuries by unresolved burdens

At the transport the motor can cause death or injuries by unchecked

movements.

e Use lifting equipments and load suspension devices which are only
interpreted for the burden of the motor and intact.

e Do not stay under and in the jib range of unresolved burdens.

o Safeguard the motor against rolling away at the side when removing.

e Do not lift a motor by pulling the cables.

NOTICE

Do not strike the shaft when
installing a coupling and ensure
that the radial and axial forces

° are smaller than the allowable
maximum values specified in the
Operating Instructions.

Aligning a coupling

NOTICE

NOTICE

When a motor is equipped with a flange coupling, ensure that the radial
deviation is smaller than 0.03 mm. Otherwise, the bearing will be
damaged.

Do not overtighten the eyebolts of motors.

NOTE

e Screw in the eyebolts manually
and completely before lifting the
motors.

o Lift the motors only at the eyebolts.

* When mounting the motors
vertically, screw the eyebolts in the
screw holes on the two side walls
of the non-drive end shield.

The required alignment accuracy differs with the motor speed and the
coupling type. Please determine the accuracy according to actual
applications.

Installing a key (optional)

AWARNING

e Turn the motor shaft and the

20 machine shaft to align the
— coupling.
o e ¢ An alignment accuracy test is
]

preferred. If unachievable,
judge the accuracy by
observing whether the coupling
can slide smoothly on both
shafts.

Coupling realignment

Injuries by an ejected key

When a motor using a key is running, the fitted key on the shaft may be
ejected, which can cause personal injuries. The fitted key on the shaft
must be firmly secured to prevent them from being flung out.

If the coupling gives out abnormal sounds, refer to the step “Aligning a
coupling” to realign the coupling until the sounds disappear.

NOTICE

Tension measurement

For the motor using a key (®), the
key is preinstalled on the shaft
extension. When reinstalling it, do not
strike the key slot (D).

Mounting a motor

NOTE

To ensure better heat dissipation, do not insert any insulators between
the motor flange and the mounting flange.

NOTICE
The belt tension must be smaller than the allowable radial forces of the
motor.

a O O

meter while turning the motor
shaft by 45°.

- e Try your best to reduce the
axial misalignment of the belt-
pulleys to keep the axial forces
to the motor shaft to a
minimum.

%l o Measure the belt tension at
8558 multiple points using a tension

Mount the motor through a mounting
steel flange. Use four M12 screws with
a tightening torque of 84 Nm.

4 Electrical installation

AWARNING

Remove the anchor plates with a
wrench, tighten the screws to fix the
motor to the mounting plate, and then
reinstall the anchor plates. Use the
screws properly as required below:

Personal injuries by hazardous voltage and unregulated move

If you connect the cables with the power supply switched on, it may
cause personal injuries by a hazardous voltage and unregulated move
from the motor.

o Switch off the power supply.
e Make sure that there are no voltage conditions.
e Prevent the energy sources from switching on again.

Before connecting

Motor Screw Tightening
variant torque
1PH110Q 4xM10 |39 Nm
1PH113Q 4xM12 |84 Nm

Selecting a coupling

Before connecting the cables, you must take
necessary ESD protection measures, e.g.
wearing an ESD wrist strap, ESD gloves,
and ESD clothes.

é

Use a flexible coupling with high
torsional rigidity specifically
designed for servo motors, which
allow to transfer the motor torque
to the mechanics and to
compensate radial, axial and
angular misalignments.

Cable connecting

NOTICE

Do not put much stress upon cables or connectors while wiring.

NOTE

e The recommended sequence for cable connections is as follows:
encoder cable first, power cable next, and then the fan cable.

e There are threaded holes available on both sides of the terminal box
housing for you to pass the cables through. You can select to
connect the individual cables to the terminal boxes from the
threaded holes on the desired side.

© Siemens AG 2016
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]

Routing cables

Route the power cables, encoder cables,
and fan cables as shown in the figure,
especially in a humid environment.

Technical support

Country Hotline

China +86 400 810 4288
Germany +49 911 895 7222
India +91 22 2760 0150

For further service contact information, visit:

3a.

3b.

4a.

4b.

5a.

5b.

Loosen the screws on the top of both the motor terminal box and
the fan terminal box to remove the terminal box covers.

Remove the three screw plugs on one side of the two terminal
boxes.

Loosen the cable gland pre-assembled on the encoder cable.
Pass the encoder cable through the first threaded hole in the
motor terminal box housing. Follow the steps below to connect the
encoder cable to the motor terminal box:

Insert the male connector of the encoder cable into the female
connector in the motor terminal box.

Tighten the cable gland of the encoder cable onto the threaded
hole.

Pass the power cable through the cable gland, and then through
the second threaded hole in the motor terminal box housing.
Follow the steps below to connect the power cable to the motor
terminal box:

Remove from the terminal box the three binding post nuts that
correspond to the power cable terminals U, V, and W. Place the
three terminal lugs at the end of the power cable conductors onto
the corresponding binding posts. Fasten the cable conductors with
the nuts. Remove the grounding screw for power terminal PE.
Place the terminal lug of the PE conductor on the grounding
screw, and then tighten the screw for the PE terminal.

Tighten the cable gland of the power cable onto the threaded hole.

Pass your own fan cable (recommended cable outer diameter:
4 mm to 8 mm) through the cable gland, and then through the
threaded hole in the fan terminal box housing. Follow the steps
below to connect the fan cable to the fan terminal box:

Loosen the four screws that correspond to the fan cable terminals
U, V, W and PE. Insert the terminal lugs at the end of fan cable
conductors into the corresponding sockets under the binding
posts, and then fasten the cable conductors with the screws.

Tighten the cable gland of the fan cable onto the threaded hole.

Replace the covers of the terminal boxes, and then tighten the
screws respectively for the motor terminal box (4 x M5: max.
4.7 Nm) and the fan terminal box (4 x M4: max. 2.4 Nm).

Minimum cable bending radius (R)

The minimum cable bending radii are listed as
follows:

Cable Cable Minimum | Minimum
type cross- static dynamic
section | bending bending
(mm?2) raldius1 radius
(mm) " (mm)
4x2.5 5x10 180
Power 4x4 5x11.4 210
cable
4x10 5x20 360
4x16 5x24.2 440
Encoder | 6x0.2 +
cable | 4x0.25 | 574 20x7.4

Y =5 x outer diameter
2 = 20 x outer diameter (encoder cable)

© Siemens AG 2016

https://support.industry.siemens.com/cs/ww/en/.

For more information, refer to the SINUMERIK 808D/SINUMERIK 808D
ADVANCED Commissioning Manual.
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3a.
3b.

4a.

4b.

5a.

5b.
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