NUMSafe

The Safety Architecture

Flexium* integrates comprehensive solutions for the functional safety management of each machine type.

NUMSafe provides hardware and software solutions for im-
plementing standard automation and safety technology in
the Flexium* system. Offering a wide range of benefits in
terms of scalability, flexibility and reduced wiring needs,
NUMSafe also provides a common programming environment
for all system devices.

Architectures with mixed standard and safety related signals
and components are possible; the NUMSafe PLC ((TMP6900),
the NUMSafe Input (CTMS1904) and the NUMSafe Output
(CTMS2904) can be positioned inside a standard terminal line
up, that by means of a NUM EtherCAT gateway communicate

Safe PLC
(TMP6900

Safe Outputs
(TMS2904

with the automation PLC, other EtherCAT gateways, ser-
vodrives and safety related components. The safety related
motion functions are realized inside NUMDrive X by means of
the NUM-SAMX board.

All safety related information is transmitted over the stan-
dard EtherCAT connection, with data reliability ensured by use
of a Fail Safe over EtherCAT protocol (FSoE); wiring is reduced
to a minimum, while flexibility and scalability are maximized.

NUMSafe is compliant with EN 13849-1 and EN61800-5-2 up to
PL e and SIL 3 respectively.
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Safe motion functions

The safe PLC contains the programmed logic of the safety
application, while the safe motion monitoring functions are
handled by the NUM-SAMX board built into NUMDrive X ser-
vodrives.

The available monitoring functions, according to EN 61800-5-2,
are: Safe Torque Off (STO), Safe Operating Stop (SOS), Safe Stop 1
(S$1), Safe Stop 2 (SS2), Safely-Limited Speed (SLS), Safely-Lim-

Speed Camera

ited Position (SLP in preparation), Safe Direction Monitoring
(SDM), and Safe CAMs (SCA).

The safe motion functions can either be realized using syn-
chronous motors, to which standard sin/cos encoders are
connected, or, in the case of SHX/SPX (single cable motors),
with safety encoders.
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NUMDrive X

Compact and Scalable

NUM's drive — NUMDrive X — is the result of more than 20 years' experience in developing full-digital
drive systems. This compact and modular drive is fully scalable — different performance versions are
available to suit any type of machine tool application.

A high degree of integration and efficiency has allowed us to
achieve an extremely compact design that makes NUMDrive X
one of the smallest high-end drives on the market. Its small
installation depth and scalable width (a multiple of 50 mm)
simplify cabinet layout.

A wide range of power modules, available in Mono-Axis and
Bi-Axes versions and with continuous current ratings from a
few amperes up to 200 Arms, enables each application to be
technically optimized at the lowest cost.

NUMDrive X offers the choice of three performance levels: en-
hanced-performance drives (EP drives), high-performance
drives (HP drives) and standard-performance (SP drives). The
EP and HP versions are designed for sophisticated and complex
applications in precision machine tools. Featuring high inter-
nal resolution, a short sampling time and specially developed
algorithms, they offer outstanding regulation performance
and very wide current, speed and position loop bandwidths,
as well as a number of built-in application-specific functions.

With the EP drive, velocity control loop bandwidths of >700 Hz
can be achieved. By means of DEMX programming, custom-
er-specific real-time adaptions of the drive amplifier can be
implemented directly into the drive. This flexibility allows the
drive controllers to be perfectly optimized for any application
(e.g. special filters, speed observer, and more).

The different versions are intended for systems and preci-
sion machine tools of medium complexity, and are especially
suitable for cost-sensitive applications. NUMDrive X provides
safe functions by means of two options: a basic board for
implementing the Safe Torque Off function (NUM-ST0), and a
powerful board (NUM-SAMX) which provides a huge number
of safe motion monitoring functions.
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NUMDrive X is @ modular drive system optimized for multi-axis
applications. Use of a common power supply unit means that
only one mains connection, one line filter and one braking
resistor are required per system, reducing cabling and overall
costs.

The system's modularity also facilitates energy exchange be-
tween different axes via the DC bus, offers the possibility of
using stored energy for retraction purposes, and - in the case
of regenerative power supplies — allows energy to be re-in-
jected into the mains to reduce machine operating costs.



Significantly reduced wiring effort

Every machine builder has experienced the complexity of en-
coder wiring and knows that it takes time and effort to install
and debug satisfactorily. NUMDrive X introduces a revolutionary
innovation to overcome these issues. The drive handles a full
digital encoder interface which uses a two-wire communication
protocol. The two wires are integrated in the power cable, so
there is only one cable connecting the drive to the motor. Fur-
thermore, the two-wire connection handles the encoder supply
voltage, as well as high resolution position, redundant position
(for safe applications), motor thermal sensor and diagnostic data.
Encoder wiring now becomes a very simple task. Elimination
of the encoder cable means that there is no longer any need
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A... = Passive power supply

to crimp and solder a large number of wires — the power cable
merely contains two additional shielded wires, which are con-
nected by screw terminals on the drive side. Aside from reduced
installation time and cost, other advantages include reduced
cabling costs, smaller cable carriers, lower moving masses, bet-
ter reliability and electromagnetic immunity, and higher reso-
lution control.
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10 50 X 355 X 206
15 50 X 355 X 206
2L 50 X 355 X 206
35 100 X 355 X 206
53 100 X 355 X 206
7 150 X 355 X 206
106 150 X 355 X 206
141 200 X 355 X 206
282 300 X 355 X 206
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R... = Regenerative power supply

H... = Regulated DC Bus power supply



NUM Motors

Perfect for All Applications

NUM produces a comprehensive series of motors, all of which offer excellent performance/volume ratios
and superb dynamic abilities. When combined with NUMDrive X servodrives, these motors provide excel-
lent stability even at very low rotational speeds, and can be easily integrated into machines.

Brushless axis motors

NUM axis motors offer an excellent volume/performance
ratio and provide very smooth running even at low speeds.
The motors of the BHX/BPX series complete the range, and
in addition to an advantageous price/performance ratio are
characterised by a mass moment of inertia that is optimized
for the machine industry. All NUM axis motors feature very
compact designs; their overall length has been reduced to an
absolute minimum, and most are available with or without a
brake. The flange dimensions are oriented to those usual in the
market, opening up possible new fields of application. The
spectrum of all motor types extends from 0.5 Nm to 160 Nm
constant torque.

Spindle motors

The asynchronous motors of the AMS series offer excellent
smoothness of running at low rotational speeds, quick and
accurate positioning, and are extremely well suited as a C axis
and to spindle indexing. The spectrum ranges from 2.2 kW to
55 kW.
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Motorspindle®

The active parts of the motor are integrated directly in the
spindle, which ensures increased rigidity of the machine and
greater quietness of running. On request NUM is pleased to
develop special motor spindles.

Torque motors

The TMX series torque motors have an extremely low cogging
torque as well as a very high S1torque density. They are ideal
for applications that require very smooth and precise motion,
especially at low speeds. Typical applications are direct drive
rotary tables or workhead axes of machine tools. The TMX
motors are complemented by an extensive range of torque
motors from our partner company Schaeffler Industrial Drives
(IDAM), who's customers include many well-known European
machine builders.

SCHAEFFLER

Schaeffler series

NUM TMX series



In addition to the standard products described below, NUM builds customized motors to suit customers’
specific requirements. Please contact NUM for information about special and built-in motors.

Brushless axis motors

Motors

To perfectly match the new NUMDrive X, two new motor fam-
ilies have been marketed: SHX and SPX. Their characteristics
are respectively similar to th well known BHX and BPX servo
motors but the connection is realized with a "single cable
solution” as more detailled explained in the previous pages.

Motor range

BHXISHX

BPXISPX

BPH

BPG

BHL

Main
characteristics

Very compact,
smooth operations,
high inertia, IP6y

Extremely compact,
high peak torque,
smooth operations,
high inertia, IP67

Compact, smooth
operations,
medium inertia,
up to IP67

Compact, smooth
operations,
very high inertia,
up to IP67

Very compact,
high inertia,
IP65

Typical
applications

Feeding axes for
costeffective
machine tools

Feeding axes for
high-end machine
tools, grinding
machines,
robotics and spe-
cial machines

Feeding axes for
high-end machine
tools, grinding
machines,
robotics and spe-
cial machines

Feeding axes for
high end machine
tools, grinding
machines,
robotics and spe-
cial machines

Feeding axes for
large machine
tools

Continuous torque

From 1.2 Nm
up to 20 Nm

From 0.5 Nm
up to 23 Nm

From 1.3 Nm
up to 100 Nm

From 1.3 Nm
up to 56 Nm

From 85 Nm
up to 160 Nm

Frame sizes

75 mm, 95 mm,
126 mm and
155 mm

55 mm, 75 mm,
95 mm, 126 mm
and 155 mm

75 mm, 95 mm,
115 mm, 142 mm
and 190 mm

75 mm, 95 mm,
115 mm, 142 mm
and 190 mm

260 mm

Available options

Holding brake,
keyed shaft,
medium and high
resolution single
and multi turn
encoder

Holding brake,
keyed shaft,
medium and high
resolution single
and multi turn
encoder

Holding brake,
keyed shaft,
medium and high
resolution single
and multi turn
encoder

Keyed shaft,
medium and high
resolution single

and multi turn
encoder

Holding brake,
keyed shaft,
medium and high
resolution single
and multi turn
encoder
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Maintenance of Value

Decades of Support from NUM

When you choose NUM you are also choosing customer service that will continue to serve you long after
your initial investment, we still provide service on some systems that are 20 years old. Our specialists
can help you extend the life of your quality older machines with NUM Retrofits.

Effective and timely customer service ensures that waiting
time is kept to an absolute minimum. NUM's logistics struc-
ture is optimized to reduce response times and accelerate
project completion. As part of our service to customers, we
offer new solutions for old systems. Qur specialists use their
knowledge and skills to restore even the oldest systems as
quickly as possible - new or old, we are on the case.

New life with Retrofit

When machines start to age, even the best are likely to suf-
fer repeated electronics failure, or insufficient flexibility and
power. As a consequence, they are often left unused, even
though mechanically they may well be superior to newer
models.

With a Retrofit from NUM, the machine's operational life can
be extended significantly. Depending on the machine and
the customer's performance and productivity requirements,
it can be improved in three stages by replacing its control,
additionally replacing its servodrives and spindle motors, or
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performing a combination of these complete with a mechan-
ical overhaul. The "new" machine will have significantly im-
proved power, productivity, and reliability. A Retrofit is exe-
cuted quickly and has a short payback period, making it an
economically sound proposition. NUM Customer Service will
then continue to service the machine for decades to come.




NUM Services

Professional Global Support

NUM is committed to transferring its knowledge to its customers on a regular basis. CNC knowledge and
special production expertise, as well as drive and application techniques, are all subjects of training

programs taught by our specialists.

Global support from professionals

A perfect infrastructure is available to our experts in all com-
petence centers for conducting professional analyses and
training seminars. In order to efficiently support you around
the globe, we employ the latest communication equipment,
offering secure remote assistance via Internet. We can, of
course, also advise you directly on your company premises.

Comprehensive training programs

Our training programs are adapted to the needs of our cus-
tomers. They can include operator, maintenance, repair and
service training and even PLC programming or modification of
servomotors and drives.

NUM offers a range of custom training programs, tailored to
the needs of the customer:

+ CNCoperation

+ (NCprogramming

*  PLC programming

+ Commissioning and maintenance

+ (reation of custom interfaces

+  Made-to-measure customer training

Always technically up-to-date

Our team of specialists actively informs you about the latest
hardware and software developments, and provides useful
engineering information.

Repair and spare parts service

In the rare event that a failure occurs in your CNC system de-
spite proper maintenance, you can count on it being correct-
ed by personnel from our global network of committed ser-
vice professionals.

Customer service

Our worldwide service organisation is available for you and
your markets. Our international customer service department
ensures smooth commissioning and system integration, as
well as providing telephone support, on-site service (also for
older systems), product development, and software updates.

The department keeps up with latest product developments
and maintains a large stock of material and components so

that it can always meet your requirements and delivery ex-
pectations.
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Complete CNC Solutions

Worldwide

num<a<

CNC HighEnd Applications

'Taiwan

uth ’rica
stralia

= NTC (NUM Technology Center) v ]
= NUM Agent
= NUM Contact

NUM systems and solutions are used worldwide.

Our global network of sales and service locations guarantees professional service from the begin-
ning of a project to its execution and for the complete life cycle of the machine.

NUM has service centers around the world. Visit our website Follow us on our social media channels for the latest infor-
for the current list of locations. mation on NUM CNC Applications.

i linkedin.com/company/num-ag
WeChat-1D: NUM_CNC_CN

2 twitter.com/NUM_CNC

IFi facebook.com/NUM.CNC.Applications
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