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The company

) Nanotec’

Wi,

Nanotec Electronic GmbH & Co. KG, headquartered in Feldkirchen near Munich, is among the
world’s leading manufacturers of motors and motor controllers for high-quality drive solutions.
The company has been developing and marketing a broad range of products since 1991. Nano-
tec technology is primarily used in automation systems, automatic laboratory equipment, medical
devices and semi-conductor production.

Early on, company founder Benno Wimmer recognized that power electronics are at the heart of
efficient and effective drives and pushed the development of motor controllers. In 1996, Nanotec
came out with the first Plug & Drive motor with an integrated controller, thereby setting a cornerstone
that would ultimately be central to the company's growth.

Still today, Nanotec focuses heavily on research and development to create drive solutions that
closely meet the needs and requirements of our customers. The hardware and software used in motor
controllers, sensors, and customized applications are developed at the Feldkirchen headquarters,
while innovations for our next product generation emerge from the R&D center in Pegnitz.

Together with subsidiaries in Changzhou, China, and Medford (Massachusetts), USA, and more than
20 sales partners, we provide Nanotec drive solutions and expert technical support to customers all
over the world.
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Company \») Nanotec’

Standard and custom solutions for optimum drives

When drive systems with high precision, reliability and extensive functionality are required to fit in
small spaces, Nanotec supplies the necessary technology — either as standard solutions or indivi-
dualized designs. With prototype construction and the production of customized assemblies still
located in Germany, and due to our policy of extensive warehousing, we are able to respond quickly
and flexibly to customer needs.

Our stepper and BLDC motors, linear actuators and linear positioning drives, in sizes beginning at 10
mm, together with a variety of gears and encoders, are combine into a modular system with over 4000
possible combinations. In addition, you can choose from a range of shaft, flange and connector types
that rapidly and reliably connect to existing device architecture.

Finally, the performance and resonance behavior of Nanotec motors is optimized by intelligent motor

controllers that meet the latest technology standards.

Our products are manufactured at two Nanotec plants in China. Fully trained employees and high-
quality machinery ensure stable processes and a high in-house production depth. Both production
facilities in China operate according to German quality standards and are ISO-certified.

By controlling and monitoring all stages of manufacture — from prototype construction to pre-series
and final production — Nanotec is able to quickly and efficiently produce customized solutions in series
production.
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Company

Our integrated management system

) Nanotec’

Nanotec relies on an integrated management system that takes effect in the areas of quality, environment,
occupational health and safety, risk management and data protection.

This system is designed to secure the continuing success of the company by guaranteeing our ability to
promptly and efficiently meet customer needs and expectations while keeping our environmental impact
to a minimum. By doing so, it lays the foundation for high quality standards and continuous improvement.

Nanotec quality assurance and environmental protection policies are in line with ISO 9001:2008 and ISO
14001:2004. Our occupational health and safety standards are designed according to the OHRIS concept
and have been certified since 2014.

As part of our corporate policies and guidelines, we consider it our duty to ensure the viability of our
company over the long term. Well-trained and responsible employees, a forward-looking personnel policy
and a positive corporate culture all contribute to this aim. We adhere to pertinent national and international
quality standards, integrate suppliers and customers in decision-making processes, detect and assess
errors and risks at an early stage, and regularly reevaluate and update our goals.
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AS2818 ) Nanotec’

Stepper Motor with M12 Connector in Protection Class
IP65

- OPTIONS
b

Gear

‘I.

DESCRIPTION

2-phase, high-torque stepper motor in size NEMA 11 (28 mm) and with a step angle (full step) of 1.8° in protection class IP65 (exept for shaft outlet).
This motor will work as a replacement for the standard motor ST2818 as they have the same flange size.

VERSIONS
Tvpe Current per Winding Holding Torque Resistance per Winding Inductance per Winding Rotor Inertia Weight Length ,A“
P! A/Winding Nem Ohm mH gcm? kg mm
AS2818S0604 0.67 71 5.6 4 9 0.13 51
AS2818L0604 0.67 12.7 9.2 7.2 18 0.22 70
ORDER IDENTIFIER El ACCESSORIES ©
AS281850604 ZK-M12-5-2M-1-PUR-S M12 Cable

ZK-M12-5-2M-2-PUR-S M12 Cable
ZK-M12-5-5M-1-PUR-S M12 Cable
ZK-M12-5-5M-2-PUR-S M12 Cable
ZK-M12-8-2M-1-PUR-S M12 Cable
ZK-M12-8-2M-2-PUR-S M12 Cable
ZK-M12-8-5M-1-PUR-S M12 Cable
ZK-M12-8-5M-2-PUR-S M12 Cable

DIMENSIONS (IN MM)

AS2818

Front view and mounting Side view Rear view
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AS2818 ) Nanotec’

Stepper Motor with M12 Connector in Protection Class
IP65
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TORQUE CURVES =
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AS4118 ) Nanotec’

Stepper Motor with M12 Connector in Protection Class

IP65
OPTIONS
DESCRIPTION

2-phase, high-torque stepper motor in size NEMA 17 (42 mm) and with a step angle (full step) of 1.8° in protection class IP65 (exept for shaft outlet).
This motor will work as a replacement for the standard motor ST4118 as they have the same flange size.

VERSIONS
C".'"e.m per Holding Torque P. . per In-_‘ . 'ce per Rotor Inertia Weight Length ,A* Encoder Type Brake Torque
AS4118L1804 1.8 50 1.75 33 82 0.34 70.4
AS4118L1804-E 1.8 50 1.75 3.3 82 0.34 70.4 5
AS4118L1804-EB 1.8 50 1.75 3.3 82 0.42 106.4 5 0.4
AS4118L1804-ENM24 1.8 50 1.75 3.3 82 0.34 70.4 24
ORDER IDENTIFIER El ACCESSORIES ©
AS4118L1804- ZK-M12-5-2M-1-PUR-S M12 Cable
E = with Encoder ZK-M12-5-2M-2-PUR-S M12 Cable
EB = with Encoder and Bremse ZK-M12-5-5M-1-PUR-S M12 Cable

ZK-M12-5-5M-2-PUR-S M12 Cable
ZK-M12-8-2M-1-PUR-S M12 Cable
ZK-M12-8-2M-2-PUR-S M12 Cable
ZK-M12-8-5M-1-PUR-S M12 Cable
ZK-M12-8-5M-2-PUR-S M12 Cable

ENM24 = with 24V Encoder
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) Nanotec’

Stepper Motor with M12 Connector in Protection Class
IP65

0
©
o
[}
S
DIMENSIONS (IN MM) =
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AS4118

Stepper Motor with M12 Connector in Protection Class

IP65

TORQUE CURVES

W) Nanotec’

AS4118L1804
0,6 I 1.80A 24V series
— 1.80A 48V series
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0,4
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Speed [rpm]
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AS5918

Stepper Motor with M12 Connector in Protection Class

IP65

DESCRIPTION

) Nanotec’

OPTIONS

b

Gear

2-phase, high-torque stepper motor in size NEMA 23 (56 mm) and with a step angle (full step) of 1.8° in protection class IP65 (exept for shaft outlet).
This motor will work as a replacement for the standard motor ST5918 as they have the same flange size.

VERSIONS
Type svl;;::;per nolding Torque C\Iin dinglw per :;:: dinglce per Rotc:r Inertia \kNeight Length ,A“ 5ncoder Type zrake Torque
e AWinding | TET LOMM LM e M "
AS591852804 2.83 85 0.75 2.6 230 0.8 73
AS5918S2804-E 2.83 85 0.75 2.6 230 0.8 73 5
AS5918M2804 2.83 105 0.85 3.6 300 0.85 77
AS5918M2804-E 2.83 105 0.85 3.6 300 0.85 77 5
AS5918L4204 4.2 198 0.5 1.9 480 1.14 98
AS5918L4204-E 4.2 198 0.5 19 480 1.14 98 5
AS5918L4204-EB 4.2 198 0.5 1.9 480 1.33 138 5 1
AS5918L4204-ENM24 4.2 198 0.5 1.9 480 1 98 24
AS5918L4204-ENM24B 4.2 198 0.5 1.9 480 1 138 24 1
ORDER IDENTIFIER El ACCESSORIES ©
AS5918S2804- ZK-M12-5-2M-1-PUR-S M12 Cable
E = with Encoder ZK-M12-5-2M-2-PUR-S M12 Cable
EB — with Encoder and Brake ZK-M12-5-5M-1-PUR-S M12 Cable
ZK-M12-5-5M-2-PUR-S M12 Cable
ENM24 = with 24V Encoder
) ZK-M12-8-2M-1-PUR-S M12 Cable
ENM24B = with 24V Encoder and Brake ZK-M12-8-2M-2-PUR-S M12 Cable
ZK-M12-8-5M-1-PUR-S M12 Cable
ZK-M12-8-5M-2-PUR-S M12 Cable
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AS5918 ) Nanotec’

Stepper Motor with M12 Connector in Protection Class
IP65

n
g
2
DIMENSIONS (IN MM) g
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TORQUE CURVES
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AS5918

Stepper Motor with M12 Connector in Protection Class

IP65

TORQUE CURVES

W) Nanotec’

AS5918M2804 AS5918M2804-E
2.80A 24V parallel 2.80A 24V parallel
— 2.80A 48V parallel — 2.80A 48V parallel
1,2 L 1,2 L
1,0 1,0
2" \ £ \
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Speed [rpm] Speed [rpm]
AS5918L4204 AS5918L4204-E
4.20A 24V parallel 4.20A 24V parallel
2,0 | — 4:20A 48V parallel 2,0 | —4:20A 48V parallel
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AS5918 ) Nanotec’

Stepper Motor with M12 Connector in Protection Class

IP65
[To}
o
2
TORQUE CURVES 2
=
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4.20A 24V parallel
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AS8918 ) Nanotec’

Stepper Motor with M12/M16 Connector in Protection
Class IP65

OPTIONS

b

Gear

DESCRIPTION

2-phase, high-torque stepper motor in size NEMA 34 (86 mm) and with a step angle (full step) of 1.8° in protection class IP65. This motor will work
as a replacement for the standard motor ST8918 as they have the same flange size.

VERSIONS
Type ‘(I:vl;:;:tgper Holding Torque cv?:iisi;a;ce per :’r\;?nu(;:i:‘agnce PEr  Rotor Inertia Weight Length ,A* $;1::der Brake Torque
AMWinding Nem ohm mH gem® kg mm v Nm
AS8918L9504-E24 95 933 0.26 27 300 4.35 148 24
AS8918L9504-E24B 9.5 933 0.26 27 300 5 218 24 4
ORDER IDENTIFIER El ACCESSORIES )
AS8918L9504- ZK-TW-7-2M M16 (TW) Cable
E24 = with 24V Encoder ZK-M12-12-2M-1-PUR-S M12 Cable

E24B = with 24V Encoder and Brake ZK-M12-12-2M-2-PUR-S M12 Cable

DIMENSIONS (IN MM)

AS8918L9504-E24

A
Front view and mounting Side view R L Rear view Top view A
<] [g Blue varnish for IP65
ol IS 3781 except for shaft output g —
HIN 2 85 632
o 1 E—

M16x0.75- 7pole
—

145415
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08585
069.5:02

x

i

x

x

x

i

i

|

+

!

\M\ |

=

i
=¥
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? ‘ 344
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4-96.6 HOLE L [} 14841
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AS8918 ) Nanotec’

Stepper Motor with M12/M16 Connector in Protection
Class IP65

DIMENSIONS (IN MM)

AS8918L9504-E24B
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Front view and mounting Side view Rear view Top view A
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Blue varnish for IP65
except for shaft output g Brake holding torque: 4.0 Nm

[#Toos]
8 H
AL

M16x0.75- 7pole
—

143,
=1

Ossss

I
|
\
I
|
I
|
I
|
I
Il
\
I
\
I
|
I
\
I
|
|
B
|
1 TMF |
EA
©
\—@—l

M12x1- 12pole

o 344 7
TORQUE CURVES
AS8918L9504-E24 AS8918L9504-E24B
9.45A 24V parallel 9.45A 24V parallel
10 — 9.45A 48V parallel 10 — 9.45A 48V parallel
— 7.07A 130V parallel — 7.07A 130V parallel

Z S\ Z N\
\ 4 \
z N\ 2 N\

AN AN

10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]

Torque [Nm]
Torque [Nm]
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AP8918 ) Nanotec’

Stepper Motor with PG Gland in Protection Class IP65

OPTIONS

Gear

DESCRIPTION

2-phase, high-torque stepper motor in size NEMA 34 (89 mm) and with a step angle (full step) of 1.8° in protection class IP65 (exept for shaft outlet).
This motor will work as a replacement for the standard motor ST8918 as they have the same flange size.

VERSIONS
Type Curl_'en_t per Winding  Holding Torque Resistance per Winding Inductance per Winding Rotor Inertia Weight Length ,A“  Encoder Type
A/Winding Nem Ohm mH gcmz2 kg mm \

. AP8918M6404 ....... 64 .................. 594 ................ 033 ..................... S 2700 ............ 34 R 118 ........................
. AP8918M6404E ...... 64 .................. 594 ................ 033 ..................... S 3000 ............ 35 R 113 ......... 5 ..............
. AP8918L9504 ........ 95 .................. 933 ................. 026 ..................... 2; ....................... 3000 ............ 46 R 148 ........................
. AP8918L9504E ...... 95 .................. 933 ................. 026 ..................... 2; ....................... 3000 ............ 47 R 148 ......... 5 ..............
ORDER IDENTIFIER El ACCESSORIES D

AP8918M6404- ZK-M12-5-2M-1-PUR-S M12 Cable

E = with Encoder ZK-M12-5-2M-2-PUR-S M12 Cable

ZK-M12-5-5M-1-PUR-S M12 Cable
ZK-M12-5-5M-2-PUR-S M12 Cable
ZK-M12-8-2M-1-PUR-S M12 Cable
ZK-M12-8-2M-2-PUR-S M12 Cable
ZK-M12-8-5M-1-PUR-S M12 Cable
ZK-M12-8-5M-2-PUR-S M12 Cable
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AP8918 ) Nanotec’

Stepper Motor with PG Gland in Protection Class IP65

DIMENSIONS (IN MM)

AP8918

n
©
o
%)
o«
o
=
o
=
o
ui
o
o
Ui
[=
»

Front view and mounting Side view Rear view Rear view with Encoder

] Motor-Cable L=2m Encoder-Cable L=2m Motor-Cable L=2m

[man
|
8
.

214,
—=]
=

D585

073025 10025

e Blue varnish for P65
TORQUE CURVES
AP8918M6404 AP8918M6404-E
6 e 6 o
: :

Torque [Nm]
Torque [Nm]

i \ i \

N\ ' N\

0 0
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]
AP8918L9504 AP8918L9504-E

9.50A 24V parallel 9.45A 24V parallel

— 9.50A 48V parallel — 9.45A 48V parallel

— 9.50A 72V parallel — 7.07A 130V parallel
10 10
8 8

| S
| N\ | N\
2 1 Z AN

\:,\ N

0 [ ‘
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]

Torque [Nm]
Torque [Nm]
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ASB42

Brushless DC Motor in Protection Class IP65

DESCRIPTION

) Nanotec’

OPTION

Due to its high-energy permanent magnets, the 3-phase BLDC motor ASB42 is ideally suited for applications where smooth running and a long ser-
vice life are required. The housing of this motor with protection class IP 65 (except for shaft outlet) is sealed against humidity and dust. The ASB42
features M16 and M12 connectors for power and the rotary encoder.

Different motor versions offer torques ranging from 0.5 to 0.25 Nm and speeds ranging from 4000 to 14,000 rpm. The entire range of ASB BLDC

motors include magnetic encoders which ensure precise positioning, even in challenging industrial environments.

VERSIONS
Nominal Nominal Nominal Nominal Torque Line to Line Inductance Rotor Inertia Weight
Type Output Torque Current Speed Constant Resistance per Winding " K 9
....................... W O A L. . JO ...
ASB42C048060-ENM 160 25 4.63 6000 5.4 0.58 1.21 96 0.75
ORDER IDENTIFIER El ACCESSORIES O
ASB42C048060-ENM ZK-M12-12-2M-1-PUR-S M12 Cable
ZK-M12-12-2M-2-PUR-S M12 Cable
ZK-M12-12-5M-1-PUR-S M12 Cable
ZK-M12-12-5M-2-PUR-S M12 Cable
ZK-TW-4-2M M16 (TW) Cable
DIMENSIONS (IN MM)
ASB42C048060-ENM
Front view and mounting Side view Rear view Top view Y
Y
blue varnich for IP65
"y 241 except for shaft output 2
I D& |
N e
< ;
)\
: 1=t —-—- Of—-
u] S
4-M3x0.5 8 Encoder resolution: X 65
Depth 4.5 min. A 1 1024 incr./rev. s
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ASB87 ) Nanotec’

Brushless DC Motor in Protection Class IP65

OPTION

G=y

0
©
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o
-
m

DESCRIPTION

The brushless DC motor ASB87 was developed especially for rugged environments. The housing of this motor with protection class IP 65 (except
for shaft outlet) is sealed against humidity and dust. Complete IP rating is available for OEM customers upon request.

The ASB87 features a built-in 1024 CPR magnetic encoder and doesn’t require additional hall sensors. The reference signal is synchronous to the
hall phase for even more exact positioning.

VERSIONS
Nominal Nominal Nominal Nominal Torque Cons-  Line to Line Inductance . . «
Type Output Torque Current Speed tant Resistance per Winding Rotc:r Inertia xVe|ght Length A
W Ncm A rpm Ncm/A Ohm mH gem g mm
ASB87S048030-ENM 250 70 6.25 3000 1.2 0.34 1 800 1.85 91.9
ORDER IDENTIFIER El ACCESSORIES Q
ASB87S048030-ENM ZK-TW-7-2M M16 (TW) Cable
DIMENSIONS (IN MM)
ASB87S048030-ENM
Front view and mounting Side view Rear view Y view

37+0.5
152 8.38 E— — g[

o
o2 g

b blue varnich for IP65
S

except for shaft outsut
)

S \
|

<
« N
4-95.5 S Encoder resolution:
E 91.9+1 1024 incr./rev.
N

M16x0.75

41

073505
|

086
069.6+0.2

M12x1
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) Nanotec’

General information on linear actuators

WHAT LINEAR DRIVES ARE AVAILABLE?

1. Linear actuator (non-captive)

A threaded nut is worked into the motor’s hollow shaft. It converts the rotary motion of the motor into linear motion
for a screw. The screw has to be prevented from rotating in order to achieve linear motion.

2. Linear actuator with linear slide (captive)

The linear actuator’s screw is coupled with a rod, thereby securing it from being twisted out of position.

3. Linear positioning drive

The thread is attached to the motor shaft. A nut on the shaft carries out the linear motion.

NANOTEC LINEAR DRIVES

B Are constructed to be simple and flexible

®  Offer a high and reproducible resolution (<1 um) and fast feeding (>300 mm/sec.)

B Are mechanically exchangeable with standard motors and allow consistent construction platforms
B Are designed to be energy-saving

®  Are partially self-locking and thus can be operated without a brake

B Are low-friction and low-wear due to the PEEK nuts being used

B Are designed in terms of performance to be an affordable and flexible alternative to hydraulic and pneumatic cylinders

SELECTING A SUITABLE DESIGN

Which stroke is necessary?
Should an encoder or a brake be connected?
Should a freely movable end move the load or is a fixed screw necessary?

e N2

Are there limits in the application design?

SELECTING THE MOTOR OUTPUT

In order to find a suitable linear drive, you need information about
The load being moved

The movement direction (vertical or horizontal)

The required feed speed

The acceleration torque

The required torque

The stroke

The positioning and repeatability

© NG R wN 2

The maximum permitted screw clearance

ESTIMATED SERVICE LIFE

The force and power rating specified in the data sheets is based on a duty cycle of 10% to 20% and has to be reduced accordingly for
higher values.
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Linear Actuators ) Nanotec’

General information on linear actuators

PERFORMANCE CALCULATION FOR SELECTING LINEAR ACTUATORS

The achievable resolutions, feed speeds and forces are calculated based on the screw pitch (p in mm), torque (Md in Nm) and efficiency for a
stepper motor as follows:

B Resolution in mm/step Formula: p/(860°/step angle)
Example: 1 mm/(360°/0.9°) = 0.0025 mm/step
B Feed speed Formula: Speed x screw pitch
Example: 900 rpm x 2 mm = 30 mm/s
®  Forcein N Formula: Mdwmot x 27 x efficiency/p
Example: Motor L4118S, approx. 0.22 Nm at 48 V, 900 rpm, with a screw pitch of 2 mm
F = 0.22 Nm x 6.28 x 0.43/0.002 m = 297 N
®  Efficiency The efficiency of a lead screw drive is approx. 0.3 — 0.6, depending on
diameter, pitch, nut material and lubrication.
B Acceleration torque Formula: Linear: F=m e a
(@ = Ve - Valt)

Ve = end speed, v, = starting speed

Formula: Linearr F=m-egeu
The frictional force F (N) is determined primarily by the mass = m (weight, kg)
and the coefficient of friction = p.
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The correct thread pitch, motor size and step angle have a substantial influence on the precision, the axial forces and the speed of the
linear drive. A curve comparison can enable a specific model to be selected if framework data is known.

CURVE COMPARISON FOR SELECTING A LINEAR ACTUATOR

The curve comparison makes the differences obvious that need to be taken into account during the selection process.
Both graphics show the curves for a performance comparison using the L4118 linear actuator model with T5x5 and T6x2 threading as an example.

I‘“ﬂ“ﬂ Compuraian Linsar sctugion 4110 seeh motor controlisr SHCHT-5-3 I‘ﬂ'ﬂmﬂ o e e L eR B BT A1 ety P iy SRICHT-5-F
\ = S

=== | i -

§ e i === e

- --\_\ S = R
"-\-\.‘_\\‘ i Do = = — —‘—:--‘bﬁ'__\ L,

g AN @ e

! ———cz. e & =

CAUTION A

Ensure that no radial forces are being applied to the screw and that the screw is running concentrically relative to the motor shaft.
The screw has to be prevented from rotating in order to achieve linear motion.

ACCESSORIES

Suitable screws are available for each linear actuator under Accessories.

LUBRICATION

The PEEK material used for the thread nut and the nut is self-lubricating. However, we recommend lubricating these parts once during setup and
installation for a longer service life. Suitable substances are dry lubricants (especially in the case of slower speeds and short duty cycles) or
roller bearing greases such as Kliber Microlube GBUY131. You can also order a suitable grease directly from Nanotec under the order identifier
“Nanolube”.

The lubrication intervals, lubricant suitability and the resulting service life always depend on the application and the ambient conditions, and
therefore need to be tested in the application.
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LP25-LP35 ) Nanotec’

Permanent Magnet Linear Actuators

OPTION

Controller

VERSIONS
Force Resolution Pitch of screw Stroke , A“ c‘.’"e."‘ per Rgsns_tance per Step Resolution Weight Length ,A*
Type N um/step mm mm Winding Winding ° (full step) kg mm
A/Winding Ohm
LPV2515S0104-TR3,5X1 5 4.7 1 12 0.1 53 15 0.04 16
LP2515S0104-TR3,5X1 10 4.7 1 40 0.1 53 15 0.036 16.5
LP357550504-TR3.5X1 55 25.4 1.22 75 0.46 11 7.5 0.086 17.5
ACCESSORIES © cauTioN A
Nanolube Lubricant The force and power ratings specified

in the datasheets are based on a po-
wer-up time of approx. 10% - 20% and
must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.
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Permanent Magnet Linear Actuators

DIMENSIONS (IN MM)

LP2515S0104
Front view and mounting Side view Rear view
165 6
3.2 08
b 2
- 1)
N &.5 AWG 28 L=250=+10
[ |
] S o 3 4
o el g & ———=3 o 9 8 (o)
Q N Q Q \C
(3] - L
0~30 HOUSING:JST XHP-4
L CONTACT: SXH-001-P0.6
L ,L);Qj\
50 Yo
o
)
[\
2
<<
=)
=
Q
<<
E:
LP3575S0504 w
5
Front view and mounting Side view Rear view
17 17.5max.
1.7 _.p. 08
5.35
of o ¥
EEESE_=—R[ S8 I=——KCE}
Q
<
a9
g Tr3.5x1.22 7 7
2 15 |105
3 a2 AF-200 L=25010
JST XHP-4 or equivalent
LPV2515S0104
Front view and mounting Side view Rear view
Stroke 12 ,_18.5_ 16 max., 6
X 08 2
ol & 45 | AWG28 L=250=+10
1 g 8 |
i VAN of 0l S « S|« /4
O R K == e 8 g8 H e
J— [SIRSIN Q ©%
/ ) | \
| o]
o/ o
<} < 32
4 3 05 2 z
= 4.8 =
. JST XHP-4 or Equivalent
Spindle Length 43+0.5
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LSP15-LSP42 ) Nanotec’

Permanent Magnet Linear Positioning Drives LSP

OPTION

VERSIONS
. " Current per Resistance per  Inductance per . «
Type 'lflorce ;e[:;ls E:igtgj;on ::rtrc]:h of screw Tml:\:ead Length Winding Winding Winding x\gelght ;er:gth WA
A/Winding Ohm mH
LSP0818M0104-M2X0,25 0.8 20 14 0.25 11 0.12 13 1.5 0.003 7.8
LSP1018M0204-M2X0.25 4 20 14 0.25 135 0.22 15 3 0.0043 10
LSP1518M0104-M2X0,4 3 20 20 04 18 0.071 170 28 0.013 11
LSP2575M0506-M2X0,4 10 15 8 0.4 30 0.5 10 2 0.0312 15
LSP3575M0206-M3X0,5 40 10 10 0.5 30 0.22 60 45 0.094 22
LSP4275M0206-M3X0,5 50 10 10 0.5 30 0.18 70 72 0.134 22
ACCESSORIES © cauTioN A
Nanolube Lubricant The force and power ratings specified

in the datasheets are based on a po-
wer-up time of approx. 10% - 20% and
must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.

DIMENSIONS (IN MM)

LSP1518M0104
Front view and mounting Side view
g e 88
S 1 8
&l - 1820.05
\ =8

265
2R
| a14
|
d
Ifs
|
|
|
\
o |
N
|
263
215

24 25
375

210+10

AWG 26

JST XHP-4
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Permanent Magnet Linear Positioning Drives LSP

DIMENSIONS (IN MM)

LSP2575M0506
Front view and mounting Side view Rear view
0.8 0.8
UL1095 AWG26 3 15 L 15
L=200+10mm 1 &
e =
Sl o .
A3 E[ —- }L N
<
JST XH-6Y S Q ]
or equivalent o5
S
T = Q
o9 0 | 15max.
Q
)
[\
2
<<
=)
=
Q
<<
o
<
w
LSP3575M0206 g
Front view and mounting Side view Rear view
jo))
©
S UL1095 AWG26
o3| g L=200=+10
=& 1.5
Q| = e

[

JST XHP-6

08 _|—
30x0.5 22max.
LSP4275M0206
Front view and mounting Side view
30+0.5 . 22max.
& =
5 Q
5 3 = &
& = — e
(2]
<
5
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L20

Linear Actuator with Lead Screw

) Nanotec’

OPTION

Cootrolleq

VERSIONS
" . Current per Resi per  Induct: . . « «
Type Force ;er:g :::::h of screw E:isotleu;lon Winding Winding per Winding x\éelght :::hlng Length , L ;enr:gth WA
L201850604-T3,5X1 30 40 1 5 0.6 6.5 0.06 5 33
ACCESSORIES ©  cautioN A
ZST3,5-1-200-1 Threaded Screw The force and power ratings specified
ZST3,5-1-500  Threaded Screw in the datasheets are based on a po-
N lub Lubricant wer-up time of approx. 10% - 20% and
anolube ubrican must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.
DIMENSIONS (IN MM)
L2018
Front view and mounting Side view Rear view
< |8 5
ol |S z 33max. 13.5+1 ‘
5 ° 2-M1.6
[120.2max 2 =) 38 1.5 Depth 3
-] © o
16+0.2 o % = 5 o2 @14.5=0.1
® ©
L3 = 5 |5
@ _© tk: = ::jf’_**f’
@g - = i i ——
R B Connector :
e 1 = JST XHP-4
4-M2 oo L / Contact:
Depth 3.5 min. 2 UL1061 AWG26 SXH-001T-P0.6
Q L=300+10mm
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Linear Actuator with Lead Screw and Linear Slide

OPTION

) Nanotec’

Controller

VERSIONS
Type Force Feed Pitch of screw Resolution chlill:zei:;per ‘I;!vei:i:i:a\;ce per Weight Stroke , A“ Housing Length ,B“ Length ,A“
N mm/s mm um/step AMinding ohm kg mm mm mm
L2018S0604-T3,5x1-25 30 40 1 5 0.6 6.5 0.09 25 41 33
CAUTION
The force and power ratings specified
in the datasheets are based on a po-
wer-up time of approx. 10% - 20% and
must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.
DIMENSIONS (IN MM)
L2018-A
Front view and mounting Side view Rear view
B" +1 "L 1 13.541
Stroke "A'min 1.5 214.5+0.1 2-M1.6
it § 4R1s | Depth 3
Oy = o ) T
& s i
=S -EEt-—A-— 71— "1T - *@* e
o e Ul & @) ‘
= 2 = -l Connector Type: RS
8 10 \ JST-XHP-4
11.8
Contact:
Start Position ¥ g
JST-ZHR-5 or equivalent SXH-001T-P0.6
UL1061 AWG26
L=300+10
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LS20

Linear Positioning Drive

) Nanotec’

OPTION

VERSIONS
T Force Feed Resolution Current per Winding Resistance per Winding Weight Length ,,A*
ype mm/s um/step A/Winding Ohm kg mm
1S201850604-T3,5-A 30 40 5 0.6 6.5 0.06 33
ORDER IDENTIFIER El ACCESSORIES © cauTiON A
LS2018S0604-T3,5- LSNUT_T3.5x1 Threaded Nut The force and power ratings specified
- 1 Th Length Nanolube Lubricant in the datasheets are based on a po-
150 50 mm Thread Leng wer-up time of approx. 10% - 20% and
75 = 75 mm Thread Length must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.
DIMENSIONS (IN MM)
LS2018
Front view and mounting Side view Rear view
0120.2max. "L +1 33max. 10.70.5
[ 16%0.2 -| o 03 1.5 o Connector:
8 = s e o3| JST xHP-4 145200
A 8 3 Contact:
’\ T - SXH-001T-P0.6
7(\] 77 —— 1 | [k —_—
S 0 o
11— —(1 I

4-M2
depth 3.5 min.

X
300+10

UL1061 AWG26
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) Nanotec’

Linear Actuators with Lead Screw

OPTION

Controller

VERSIONS

Current per Resistance Inductance %
Type Eorce ;erﬁ;is ?:;:h of screw Rr?:tleution Winding per Winding per Winding xVeight IrE!nl::hing Length , L aner:gth A g(
umistep A/Winding Ohm mH 9 E
L281850604-T5X5 30 100 5 25 0.67 56 4 0.11 20 315 g
. . . e . . . . . . . . . . . e . . . F w
L2818L0604-T5X5 60 140 5 25 0.67 9.2 7.2 0.19 20 50.5 =

ORDER IDENTIFIER El ACCESSORIES © cauTioN

L2818S0604-T5X5 ZST5-5-200-1 Threaded Screw The force and power ratings specified
ZST5-5-300-1 Threaded Screw in the datasheets are based on a po-

wer-up time of approx. 10% - 20% and
25T5-5-1050 Threfaded Screw must be reduced accordingly for higher
Nanolube Lubricant values. Moving against fixed end stops
should be avoided.

DIMENSIONS (IN MM)

L2818

Front view and mounting Side view Rear view
(] 28+1 _| |o1]|A A

19.05 2-M2.5

Pre-load Nut

| ]

—1 |l

20 Ji
UL1430 AWG26
L=300+10

Connector Type: JST XHP-4
Contact: SXH-001T-P0.6

~10.05

©|0.075|A
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Linear Actuators with Lead Screw and Linear Slide

) Nanotec’

OPTION

Controller

VERSIONS
T Feed Pitch of screw  Resolution Current per Winding Resistance per Winding Weight Stroke ,A“ Housing Length ,B“ Length ,A"
ype mm/s mm um/step A/Winding Ohm kg mm mm mm
L2818S0604-T5x5-A 100 5 25 0.67 5.6 0.26 25-50 44 315
L2818L0604-T5x5-A 140 5 25 0.67 9.2 0.34 25-50 44 50.5
ORDER IDENTIFIER El CAUTION
L2018S0604-T3,5X1 The force and power ratings specified
in the datasheets are based on a po-
wer-up time of approx. 10% - 20% and
must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.
DIMENSIONS (IN MM)
L2818-A
Front view and mounting Side view Rear view
0280.2 B'+1 L"+1 13.5+1
Stroke "A'min. 15 | _ 2 2M25 19,05
\ 0 ‘
o ] [ g
o8 —H = - H=fp====2pw| [ -3
S 1B e E= = O
@ o
g | g 2 IR
& g
Start Position UL1430 AWG26
4-@2.7°01 End Position L=300+10

Connector Type: JST XHP-4
Contact: SXH-001T-P0.6
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LS28 ) Nanotec’

Linear Positioning Drive

OPTION

Controller

VERSIONS
2
Tvoe Force Feed Resolution Current per Winding Resistance per Winding Weight Length ,A* 8
yP N mm/s um/step A/Winding Ohm kg mm =)
...................................................................................................................................................................... [S)
<
1S281850604-T6x1-75 60 20 5 0.67 56 0.2 32 <
.............................................................................................................................................................................. w
P4
LS281850604-T6x2-75 60 20 10 0.67 56 0.2 32 =
LS281850604-T5x5-75 30 100 25 0.67 5.6 0.2 32
LS2818L0604-T6x1-75 120 30 5 0.67 9.2 0.28 51
LS2818L0604-T6x2-75 120 30 10 0.67 9.2 0.28 51
LS2818L0604-T5x5-75 60 140 25 0.67 9.2 0.28 51
ORDER IDENTIFIER El ACCESSORIES © cauTioN A
LS2818S0604-T6x1-75 LSNUT-T5x5-F Threaded Nut The force and power ratings specified
LSNUT-T6x1-F Threaded Nut in the datasheets are based on a po-

wer-up time of approx. 10% - 20% and
LSNUT-T6x2-F  Threaded Nut must be reduced accordingly for higher
Nanolube Lubricant values. Moving against fixed end stops
should be avoided.

DIMENSIONS (IN MM)

LS2818

Front view and mounting Side view Rear view
0281 75+1 A 13.5%1

2 o

- QY e o3

X X X| £ ?

LEE gl S‘F’ g i 8

== — — =
4-M25 8
depth 4.5 g
Q

UL1430 AWG26

L=300+10 Connector Type: JST XHP-4

Contact: SXH-001T-P0.6
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L35

Linear Actuators with Lead Screw/Fine-Pitch Screw

) Nanotec’

OPTION

VERSIONS
Force Feed Pitch of screw Resolution Current per  Resistance per  Inductance Weight Bushing Length ,L“  Length ,A*
Type N mm/s mm mste Winding Winding per Winding K 9 mm 9 gth » mmg ”
pm/step AWinding ~ Ohm mH g

L3518S1204-T6X1 240 50 1 5 1.2 1.85 2 0.15 20 34
L351851204-T6X2 160 100 2 10 1.2 1.85 2 0.15 20 34
L3518S1204-T5X5 85 250 5 25 1.2 1.85 2 0.15 20 34

ORDER IDENTIFIER El Accessories © cauTioN A

L351851204-T6X1 ZST5-5-200-1  Threaded Screw The force and power ratings specified
ZST5-5-300-1 Threaded Screw in the datasheets are based on a po-
wer-up time of approx.10% - 20% and
ZST5-5-1050 Threaded Screw must be reduced accordingly for higher
ZST6-1-200-1  Threaded Screw values. Moving against fixed end stops
ZST6-1-300-1  Threaded Screw should be avoided.
ZST6-1-1050 Threaded Screw
ZST6-2-200-1  Threaded Screw
ZST6-2-300-1  Threaded Screw
ZST6-2-1500 Threaded Screw
Nanolube Lubricant
DIMENSIONS (IN MM)
L3518
Front view and mounting Q Side view Rear view
n
(13501 SNl 2 s 91
O 26:02 5| & 2-M2.5x0.45
| (;) ,>_<" Depth 2 min.
5 el [a] —
| @ | Oﬁq = : i -
Q o
4-M3x0.5 H
-M3x0. )
Depth 3 min. [L[oA]A]- @
Connector Type: JST XHP-4 UL1430 AWG26
Contact: SXH-001T-P0.6 L=300+10mm
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) Nanotec’

Linear Actuators with Lead Screw and Linear Slide

OPTION

Eontiollen

@ ®
¢

VERSIONS
T Force Feed Pitch of screw Resolution chl."zgnt per \I;lvt?sids.tance per Weight Stroke ,A“  Housing Length ,B“ Length ,L“
ype N mm/s mm um/step A/:;\-'Iir:gi%g Orl::n ing kg mm mm mm
1351851204-T6X1-A 240 50 1 5 1.2 1.85 02025 2550 43-68 34
L351851204-T6X2-A 160 100 2 10 1.2 1.85 0.2-0.25 2550 43-68 34
L351851204-T5X5-A 85 250 5 25 1.2 1.85 0.2-0.25 2550 43-68 34
ORDER IDENTIFIER El ACCESSORIES © cautioN
L351851204-T6X1- Nanolube Lubricant The force and power ratings specified
A25 = 25 mm Stroke ,A* in the da}tasheets are based on a po-
wer-up time of approx.10% - 20% and
A50 = 50 mm Stroke ,A" must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.
DIMENSIONS (IN MM)
L3518-A
Front view and mounting Side view Rear view
0
B 2-M2.5x0.45
B'x1 e 9+1 < 19.05 depth 2min.
troke "A" min. ] 5 % ,‘2 |
1 | 3 !
10 I (=
et @ @ Q = @ F
=+ ——t—t—t-—- 44 -
@

3596
o
@

| StartPosition  yL1430 AWG26
_L=300 +10mm

Connector: JST XHP-4 TL]
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LS35 ) Nanotec’

Linear Positioning Drive

OPTION

VERSIONS

T Force Feed Resolution Current per Winding Resistance per Winding  Weight Length ,A“
ype N mm/s um/step A/Winding Ohm kg mm

LS351851204-T6X1-75 240 50 5 1.2 1.9 0.15 34
LS351851204-T6X2-75 160 100 10 1.2 1.9 0.15 34
LS351851204-T5X5-75 85 250 25 1.2 1.9 0.15 34

ORDER IDENTIFIER El ACCESSORIES © cauTioN A

LS3518S1204-T6X1-75 LSNUT-T5x5-F Threaded Nut The force and power ratings specified
LSNUT-T6x1-F Threaded Nut in the datasheets are based on a po-

wer-up time of approx.10% - 20% and
LSNUT-Téx2-F  Threaded Nut must be reduced accordingly for higher
Nanolube Lubricant values. Moving against fixed end stops
should be avoided.

DIMENSIONS (IN MM)

LS3518
Front view and mounting Side view Rear view
035=0.1 \ 751 341 , 91
0 26+02 8 2 19.05 2-M2.5x0.45
N o depth 2 min
~ N 3 | / P ’
c Q o
© © Il 8
=
0~ I -
. 1 X X X — i | ——— I S DR [
=== ! —
|5
deg#% UL1430 AWG26 {
’ L=300+10

Connector: JST XHP-4
Contact: SXH-001T-P0.6
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L41

Linear Actuators with Lead Screw/Fine-Pitch Screw

) Nanotec’

OPTION

VERSIONS

Current per
Winding
A/Winding

Resistance per  Inductance per . Bushing «
Winding Winding eight Length L+  Length.A

(] mm
Ohm mH mm

Resolution
um/step

Force Feed Pitch of screw

Type mm/s mm

L4118S1404-M6X1

L4118L1804-M6X1

L4118S1404-T6X1

L411851404-T6X2

L4118S1404-T5X5

L4118M1804-T6X1

L4118M1804-T6X2

L4118M1804-T5X5

L4118L1804-T6X1

L4118L1804-T6X2

L4118L1804-T5X5

ORDER IDENTIFIER

920

200

350

250

120

400

300

150

450

350

20

40

40

55

65

25

45

65

37

50

60

1

1

El ACCESSORIES

5 1.4

5 1.8

5 1.4

o e
= e
= e
e
e

25 1.8

2
1.75

2

1.75
1.75

1.75

2.8

3.3

2.8

2.8

28

1.85
1.85
1.85

3.3

3.3

3.3

0.2 15 31
e
02 15 o
02w o
e
02w )
e
e

0.34 20 49

© cauTion

A

L4118S1404-M6X1

ZSM6-1-200
ZSM6-1-300
ZSM6-1-1000
ZST6-1-200-1
ZST6-1-300-1
ZST6-1-1050
ZST6-2-200-1
ZST6-2-300-1
ZST6-2-1500
ZST5-5-200-1
ZST5-5-300-1
ZST5-5-1050
Nanolube

Threaded Screw
Threaded Screw
Threaded Screw
Threaded Screw
Threaded Screw
Threaded Screw
Threaded Screw
Threaded Screw
Threaded Screw
Threaded Screw
Threaded Screw
Threaded Screw
Lubricant

The force and power ratings specified
in the datasheets are based on a po-
wer-up time of approx.10% - 20% and
must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.
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L41

Linear Actuators with Lead Screw/Fine-Pitch Screw

DIMENSIONS (IN MM)

) Nanotec’

L4118
Front view and mounting Side view Rear view
o
0423 2 "A" 1 13.5%1 <
<||< o
[031+0.2 wllg HOLLOW SHAFT "L =1 19.05 2-M2.5x0.45
2||S| THREAD BUSHING = | / depth 2 min.
¢ o> A C R
8
og| o A
A MRS I ———— ’} [
Q
8 o
xo=q 01]A b og
gogel L C g 3
Q
4-M3 S 1 ®
depth 4.5 THREADED NUT UL1430 AWG26
L=300+10
iﬁi JST XHP-4
L4118S1404-T6X1 L4118S1404-T6X2
1.40A 24V bipolar 1.40A 24V bipolar
400 400
350 350
300 300
z 250 z 250
s 8
£ 200 2 200
150 150
100 100
50 50
0 0
1 2 4 10 20 40 100 200 400  1.000 2.000 4.000 10.000 1 2 4 10 20 40 100 200 400  1.000 2.000 4.000 10.000
Speed [mm/s] Speed [mm/s]
L4118S1404-T5X5 L4118M1804-T6X1
1.40A 24V bipolar 500 i 1.80A 24V bipolar
400
350 400
300
_. 300
Z 250 z
s 8
S 200 2
200
150
100
100
50
0 0
1 2 4 10 20 40 100 200 400  1.000 2.000 4.000 10.000 12 10 20 40 100 200 400  1.000 2.000 4.00010.000
Speed [mm/s] Speed [mm/s]
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L41

Linear Actuators with Lead Screw/Fine-Pitch Screw

TORQUE CURVES

W) Nanotec’

L4118M1804-T6X2 L4118M1804-T5X5
500 |~ 1.80a 24V bipolar 500 |~ 1.80a 24V bipolar
400 400
— 300 — 300
Z Z
I g
g 8
200 200
100 100
0 0
1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000 1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000
Speed [mm/s] Speed [mm/s]
L4118L1804-T6X1 L4118L1804-T6X2
1.80A 24V bipolar 1.80A 24V bipolar
500 500
400 400
z z
o 300 o 300
4 4
& £
200 200
100 100
0 0
1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000 1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000
Speed [mm/s] Speed [mm/s]
L4118L1804-T5X5
1.80A 24V bipolar
500
400
Z
o 300
4
8
200
100
0
1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000
Speed [mm/s]
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) Nanotec’

Linear Actuators with Lead Screw and Linear Slide

OPTION

Controller

VERSIONS
Type :orce Feed sP(i:;l-‘nNof Resolution Curren# per Winding  Resistance per Winding  Weight Stroke ,A“ Housing Length ,B“ Length ,A“
mm/s mm um/step A/Winding Ohm kg mm mm mm
L411881404-VT767><717-A . 350 . 40 17 . 75 V B 14 . 27 V V V . 70.35-07.4 . 7257-50 a 4772 . 31 V
L411BS1404;+6>;£-A . 250 . 55 . 27 . 710 7 N 14 . 2 7 7 7 7 - 70.35-07.4 . 7257-50 . 4772 31 7
L411SS1404;+5¥5-A 120 65 5 725 14 2 . 70.35-07.4 7257-50 47-72 31
L4118M18047-Trfri)7<‘i-A . 400 25 17 75 18 1.17 - 70.35-07.4 7257-50 V 47-72 h 38 V
L4118M1804;+é>;é-A . 300 45 2 710 1 8 1.17 . 70.35-07.4 7257-50 4%—%2 38 V
L4118M1804;'I;5>;5-A . 150 . 65 . 57 “25 V B 18 . 1417 V V V V “0435-07.4 “257-50 a 4%—;2 387
L4118L1804»VT767x717-A . 450 37 1 75 18 1.%5 V . 70.35—07.4 . 7257»50 a 4%»%2 497
L4118L1804—fé%é;A 350 50 2 10 1 8 1.%5 . 70.35—07.4 7257—50 4%—;2 49
L4118L1804—+5%5;A . 250 60 57 725 V V 1 8 1.%5 V V V . 70.35-07.4 7257-50 V 4772 49 V
ORDER IDENTIFIER E CAUTION
L4118S1404-T6X1- The force and power ratings specified

_ « in the datasheets are based on a po-
A25 = 25 mm Stroke ,A wer-up time of approx.10% - 20% and
AS50 = 50 mm Stroke ,A" must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.
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L41-A

Linear Actuators with Lead Screw and Linear Slide

DIMENSIONS (IN MM)

) Nanotec’

L4118-A
Front view and mounting Side view Rear view
0423 "B"+1 "L"x1 13.5%1
N - 2-M2.5x0.45
3101 Stroke "A'mip, L 15 |, 2 Dm\ 19.05
!
) 1) = 2% ‘
10, ® % BEE )
8 — ——
| = | | EH==0 =
(2] —4 — 1
Q ©| W © N o
S| = <) [©)] 5
@ o) & 3 el »
a Q °‘c_§? @
Q
" UL1430 AWG26
Start Positiof
4932 ~arrostion L=300+10
End Position
JST XHP-4
L4118S1404-T6x1-A L4118S1404-T6x2-A
1.40A 24V bipolar 1.40A 24V bipolar
400 400
350 350
300 300
Z 250 Z 250
s g
£ 200 S 200
150 150
100 100
50 50
0 0
1 2 4 10 20 40 100 200 400  1.000 2.000 4.000 10.000 1 2 4 10 20 40 100 200 400  1.000 2.000 4.000 10.000
Speed [mm/s] Speed [mm/s]
L4118S1404-T5x5-A L4118M1804-T6x1-A
1.40A 24V bipolar 500 i 1.80A 24V bipolar
400
350 400
300
Z 250 = 300
s 8
S 200 2
200
150
100
100
50
0 0
1 2 4 10 20 40 100 200 400  1.000 2.000 4.000 10.000 1 2 4 10 20 40 100 200 400  1.000 2.000 4.00010.000
Speed [mm/s] Speed [mm/s]

LINEAR ACTUATORS

53

%)
i
2
<
S
=
Q
<
s
<
i}
b4
3




L41-A

Linear Actuators with Lead Screw and Linear Slide

TORQUE CURVES

W) Nanotec’

L4118M1804-T6x2-A

500

400

T
| 1.80A 24V bipolar

300

Force [N]

200

100

1 2 4 10 20

40 100 200 400
Speed [mm/s]

1.000 2.000 4.00010.000

L4118M1804-T5x5-A

500

400

T
| 1.80A 24V bipolar

300

Force [N]

200

100

1 2 4 10 20

40 100 200 400
Speed [mm/s]

1.000 2.000 4.00010.000

L4118L1804-T6x1-A

L4118L1804-T6x2-A

1.80A 24V bipolar 1.80A 24V bipolar

500 500

400 400
Z Z
g 300 o 300
L g
8 i

200 200

100 100

0 [
1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000 1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000
Speed [mm/s] Speed [mm/s]
L4118L1804-T5x5-A
1.80A 24V bipolar

500

400
z
o 300
4
8

200

100

0
1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000
Speed [mm/s]
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LS41 ) Nanotec’

Linear Positioning Drive

OPTION

Controller

VERSIONS
T Force Feed Resolution Current per Winding Resistance per Winding Weight Length , A
ype N mm/s um/step A/Winding Ohm kg mm
LS411851404-T6x1-A 200 50 5 1.4 2 0.2 32
LS411851404-T6x2-A 200 50 10 1.4 2 0.2 32
LS411851404-T5x5-A 100 250 25 1.4 2 0.2 32
ORDER IDENTIFIER El ACCESSORIES © cauTion A
LS4118S1404-T6x1- LSNUT-T5x5-F Threaded Nut The force and power ratings specified
150 = 150 mm Thread Length LSNUT-T6x1-F  Threaded Nut in the da_ltasheets are based on a po-
LSNUT-T6x2-F  Threaded Nut wer-up time of approx.10% - 20% and
75 =75 mm Thread Length -1oxe- readed Ru must be reduced accordingly for higher

Nanolube Lubricant values. Moving against fixed end stops
should be avoided.

DIMENSIONS (IN MM)

LS4118
Front view and mounting Side view Rear view
0423 "L 311 13521
031%0.2 2 2 19.05 2-M2.5x0.45
os /depth 2 min.
[ |
Y
Q
S g 5i 1 i
* q T O, [
2] X X — ppe— I
5 88 B ==t I
4 o
5
o5
7o)
Q
7 UL1430 AWG26

L=300+10
JST XHP-4

depth 4.5
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LS41

Linear Positioning Drive

KENNLINIEN

W) Nanotec’

LINEAR ACTUATORS

LS4118S1404-T6x1-A LS4118S1404-T6x2-A
1.40A 24V bipolar 1.40A 24V bipolar
400 400
350 350
300 300
E 250 é 250
o w
S El
£ 200 £ 200
= [
150 150
100 100
50 50
0 0
1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000 1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000
Speed [rpm] Speed [rpm]
LS4118S1404-T5x5-A
1.40A 24V bipolar
400
350
300
£ 250
El
2 200
e
150
100
50
0
1 2 4 10 20 40 100 200 400 1.000 2.000 4.00010.000
Speed [rpm]
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) Nanotec’

Linear Actuators with Lead Screw/Fine-Pitch Screw

OPTION

Controller

VERSIONS
. . Current per Resistance per Inductance per . Bushing «
Type ;orce ;er:;i ::::h of screw R:;otlutlon Winding Winding Winding \l:Velght Length ,L* I;nemngth WA
s umystep A/Winding Ohm mH 9 mm
L5918S2008-T10X2 1000 50 2 10 2 1.5 2.6 0.65 25 51
L5918L.3008-T10X2 1000 25 2 10 3 1 2.2 1 25 76
ORDER IDENTIFIER El ACCESSORIES © cauTioN

The force and power ratings specified
in the datasheets are based on a po-

L5918S2008-T10X2 ZST10-2-200-1 Threaded Screw

ZST10-2-300-1
ZST10-2-1050

Threaded Screw
Threaded Screw

wer-up time of approx.10% - 20% and
must be reduced accordingly for higher

oooo

Nanolube Lubricant values. Moving against fixed end stops
should be avoided.
DIMENSIONS (IN MM)
L5918
Front view and mounting < =< Side view Rear view
0564 g |8 "A" max. 91
[147.14=02 ® ® 1.6 5 @20.9+0.15

o

6 T

= |
_—
]y e M I
] =31 oy
g & 15 -

25
Connector Type: JST XHP-8
0.1|A— 7 Contact: SXH-001T-P0.6
-. UL1430 AWG 22 |III
L=300+10mm 1
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) Nanotec’

Linear Actuators with Lead Screw and Linear Slide

OPTION

Controller

VERSIONS
T Force Feed Pitch of screw Resolution Current per Winding Resistance per Winding Weight Stroke ,A“ Housing Length ,B“ Length , A
ype N mm/s  mm um/step A/Winding Ohm kg mm mm mm
L591852008-T10x2-A 600 50 2 10 2 15 0.80.85 2550 4772 51
L5918L3008-T10x2-A 1000 25 2 10 3 1 1.15-1.20 25-50 47-72 76
ORDER IDENTIFIER El CAUTION
L5918S52008- The force and power ratings specified
A25 = 25 mm Stroke ,A* in the da}tasheets are based on a po-
wer-up time of approx.10% - 20% and
A50 = 50 mm Stroke ,A must be reduced accordingly for higher

values. Moving against fixed end stops
should be avoided.

DIMENSIONS (IN MM)

L5918-A

Front view and mounting Side view Rear view
[] 56.4
(J47.14=02 Stroke "A" min, _ 15 "B"%1 "L"'max. 9+1 0209=0.15
— { .
l X
o
™ > i - ,
=R e = ] 0
T 2 &8 W)y
=
g2 S ® @ @ -7
S 2 oY
5 Q
Q A
L I
Start Position Connector Type: JST XHP-8
b rARLTOSHON. UL1430 AWG22 h
End Position L=300+10 Contact: SXH-001T-P0.6
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) Nanotec’

Linear Positioning Drive

OPTION

Eontiollen

VERSIONS
T Force Feed Resolution Current per Winding Resistance per Winding Weight Length ,A“
ype N mm/s um/step A/Winding Ohm kg mm
LS591852008-T10X2-75 1000 50 10 2 1.5 0.85 51
ORDER IDENTIFIER El ACCESSORIES © cauTioN
LS5918S52008-T10X2-75 LSNUT-T10X2-F Threaded Nut The force and power ratings specified
Nanolube Lubricant in the datasheets are based on a po-

wer-up time of approx.10% - 20% and
must be reduced accordingly for higher
values. Moving against fixed end stops
should be avoided.

DIMENSIONS (IN MM)

LS5918
Front view and mounting Side view Rear view
056.4 75+1 51max. 91
[147.14202 1.6 5 020.9:015
9 & 10 3’?
2| 8| zl-f5 8
= - [ 1
| = {, - R T
1 |
é Connector Type: JST XHP-8
« UL1430 AWG 22 Contact: SXH-001T-P0.6
L=300+10mm
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Plug & Drive® Motors

) Nanotec’

CONTROL OPTIONS FOR PLUG & DRIVE MOTORS AND MOTOR CONTROLLERS

Just as our motor controllers, our Plug & Drive motors can be controlled via a wide variety of methods. Dip switches, configuration files or
software enable the user to switch between the different methods. Information on which control version can be used in each case is provided

in the data sheets.
Our motor controllers are divided into two device generations:

SMCI, PD-N: motor controllers that can be easily configured with NanoPro and NanoCAN; for use with USB, RS485 and CANopen;

programmable with NanodJ

C, N, PD-C: real-time motor controllers and PD motors with a large variety of field bus options; programmable with NanoJ V2

A

A

s

Higher-order
position control

@ Start/Stop (digital input)
speed or
position selection
(digital inputs)

Speed/position or torque
value (analog input)

Fieldbus

Fieldbus/USB

PLUG & DRIVE

Clock & direction

B Microstep to one 64th of a step

B Step multiplication/microstep emulation so that the smooth
running of the microstep can also be used with older higher-
level controllers that only output full or half steps.

Control via digital and analog inputs

B Motor controllers that are configurable with NanoPro: Up to 32
movement sequences (position or speed profiles) can be
stored in the motor controller, selected using digital inputs,
started and stopped. Also speed, position or torque can be
controlled via the analog input. For additional functions (e.g.
reference switch, enable) Inputs are freely configurable.

B Motor controllers that are programmable with NanodJ V2: digital
and analog I/Os can be read out every millisecond and
processed in a sequence program.

Control via fieldbus

B Open protocol via RS232/RS485 with an adjustable baud rate
of 9.6-115 Kbit for motor controllers configurable with NanoPro

B Diverse fieldbus options for Controller with Nanod V2:

EtherCAT. CANopen

w::l dbus Em

Sequence control with NanoJ/Nanod V2

B C-based programming language; these programs run autono-
mously (without a connected PC or master) directly on the
motor controller or Plug & Drive motor

B Access to all controller parameters and inputs/outputs

B Variables, branches, loops, logical and mathematical functions

B Programs can be stored in the motor controller via Fieldbus/
usB
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NANOTEC CLOSED-LOOP TECHNOLOGY

) Nanotec’

Closed loop-capable stepper motors merge the benefits of stepper
and servo motor technology. They are smooth-running with less reso-
nance than stepper motors. They offer position feedback and control,
short settling and release times and no longer exhibit step loss. They
are an alternative to a stepper motor if energy efficiency, smooth run-
ning and load tolerance are required. Compared to servo motors, they
have advantages due to high torque at low speeds, short settling times
and correct positioning without back swing.

What is closed loop?

Sinusoidal commutation via encoder with field-oriented control is re-
ferred to as the closed-loop process. The rotor position is detected us-
ing the encoder’s signals and sinusoidal phase currents are generated
in the motor windings. Controlling the vector of the magnet-
ic field ensures that the stator magnetic field is vertical relative to
the rotor magnetic field and the field strength corresponds exact-
ly to the desired torque. The controlled current level in the wind-
ings provides uniform motor force and leads to a particularly
quiet-running motor that can be controlled precisely.

True/pseudo closed loop

There are stepper motors that dress themselves up as being closed
loops and work with encoders but do not provide any field-oriented
control with sinusoidally commutated current control. They only check
the step position, and cannot correct step losses during operation. True
closed loop with field-oriented regulation compensates step losses
during the run or prevents them from occurring by increasing the motor
current.

Advantages over standard stepper motors

A stepper motor is used wherever movement to fixed positions is required.
The classic stepper motor transfers electric energy into precise mechanical
movements as long as the motor’s torque is not exceeded. Since there is
no position feedback or control present, the motor loses steps if unexpect-
ed load jumps or resonance occurs and it no longer moves to the desired
position. A closed-loop stepper motor can readjust in those instances and
reach the specified position reliably. Using an open loop, a standard step-
per motor is always operated with the same current regardless of the load
and it therefore becomes relatively hot in many applications. By controlling
current in a closed loop, the current level can be adapted to the required
torque; no unnecessary lost heat is produced and energy consumption
drops accordingly.

Advantages over servo motors

In many cases, closed-loop stepper motors from Nanotec are an
alternative to servo drives, such as in winding applications or belt drives.
The speed and position, and even the torque, can be controlled with
precision. This not only achieves the highest maximum torque, the best
efficiency and the best dynamics, it also achieves the lowest torque rip-
ple and excellent running smoothness.

Applications for closed loop systems:

Dosing pumps, filler systems, semi-conductor mounting, wafer production,
industrial sewing machines, and more. Textile machines, robotics, test
and optical inspection systems, tape and belt drives, general multi-ax-
is applications and applications requiring smooth operation, short
settling times or accurate positioning.

Energy efficiency Service life
Open loop Closed Loop Open loop Closed loop
P qQ Q Py )
q q 7 -
& & S
= dpm q = dpm #
197 L 191 Wi

In an open loop, the stepper motor is dimensioned such that it is certain to move the maximum
required load. For this reason, normally a safety factor of 20% is calculated, which amounts to
wasted energy in the application. When the load is reduced, the open loop motor cannot react
and wastes even more energy.

Overload

Efficient power regulation generates less heat in the motor, which stays significantly cooler.
Reduced heating protects the motor bearings.

Resonances

Open loop Closed Loop

; i ] i
< - <

¥ Lirmn

= dpm
0 Ln

Open loop Closed loop

9 S

q 4

With a 20% safety reserve and a design for a continuous load of 20 kg, an additional load of
only 5 kg exceeds the power reserve and the open-loop drive stops without an error message.
By contrast, with its overload reserve the closed loop stepper motor can handle this load
increase easily.

64

Resonance frequencies occurring in the open loop depend on external loads (the greater the
torque reserve, the greater is the resonance stimulation) and can bring the motor to a stop. In
closed loop mode, the motor receives only as much energy as needed for the external load; the
torque reserve and its resonance stimulation do not exist, so there is practically no resonance
behavior.
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Plug & Drive® Motors ) Nanotec’

IDEAL APPLICATION AREAS FOR STEPPER MOTORS (DC SERVOS)

B Multi-axis applications (Ethernet, EtherCAT, CANopen) m Wafer production

B Positioning tasks with load changes B Textile machines, industrial sewing machines
B Windings B Robotics

B Belt drives (start/stop, positioning) B Testing and inspection systems

B Dosing pumps, filler systems B Applications that require smooth operation,

short settling times and precision positioning

Semi-conductor mounting

Linear axes (for processing, assembling, etc.) Conveyor belts

Input 1 +20V GND

+5VAna GND +VB GND Out3 GND +20VIn3 GND

a) Input 6 b) Input 6

PLUG & DRIVE®

Decentralized flow control Winding and laying

b) Input 6 a) Input 6 GND 20V Ultrasonic sensor

Input1i GND Inputé +20 V GND Analog +20V

L} J

-+
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COMPREHENSIVE SOFTWARE FUNCTIONALITY

) Nanotec’

dspDrive® - Software-based current control with high reso-
lution in the open loop

In the newest generation of Nanotec hardware, the current in the motor
is no longer controlled by an integrated component but directly by a
digital signal processor instead. Compared to commercially available
ICs, which only provide a resolution of 6 or 8 bits for measuring current
in the winding and specifying the target current, the entire control pro-
cess can be carried out using 12-bit resolution with the new dspDrive.
The parameters of the PI current controller are adjusted depending on
speed.

This has the following application advantages:

B Very quiet, low-resonance operation with sinusoidal current wave-
form in the windings. Jumps and noise, which encourage the motor
towards resonance, no longer occur thanks to the high resolution of the
control.

TUE SEF 21 | 4@ 13 2008
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B Even more flexible: Now 3-phase stepper motors and BLDC motors
can be controlled by the direct activation of half-bridges using DSP, just
like their 2-phase counterparts.

Sinusoidal commutation with encoder in Closed/ oop
operation

In contrast to conventional stepper motor controllers where only the
motor is actuated or the position adjusted via the encoder, sinusoidal
commutation controls the stator magnetic field via the encoder as in a
servo motor. The stepper motor behaves no different than a multi-pole
servo motor in this operating type, i.e. classic stepper motor noises and
resonance are gone. The motor is capable of no longer loosing steps
up to its maximum torque. The current level is always adjusted to the
currently needed torque by the control; as a result, current consumption
and heat generation are reduced significantly compared to a classic
stepper motor controller if the maximum torque is not used continuously.
Especially with speeds up to 1500 rpm or torques up to 10 Nm, the
sinus commutated stepper motor presents an economic alternative to
conventional servo systems as, in contrast to these, a direct drive with-
out gears is often possible.
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Application programs with NanoJ

The integrated Java-based NanodJ programming language can be used
to implement complete autonomous application programs on the motor
controllers. Querying and setting digital and analog I/Os and accessing
all of the parameters for a movement program turns the motor controller
into a full-fledged device controller in conjunction with variables, loops
and mathematical functions and everything that distinguishes a full-
fledged higher level language. The programs can be created, compiled
directly and written to the motor controller with the free NanoJEasy editor.
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Nano(j

The second generation of our NanoJ programming language features
two major improvements:

1. The internal operating system of the new control generation ensures
that the program will run with a stable timing of 1 ms with minimal jitter.
The mapped objects, such as the inputs or controller sizes, are updated
every millisecond and can be processed by the NanodJ program. This
makes it possible to employ user programs to create solutions for
dynamic applications, which until now often required firmware adjustments.
2. Byte code is no longer executed in a virtual machine. Instead, real
machine code is used, which accelerates execution several times over.

Nano/P

Our new motor controllers with an Ethernet interface can be comfortably
configured using the browser-based NanolP application. The motor con-
trollers can be parameterized and started up using an Internet browser
(e.g. Firefox, Chrome) without requiring additional software or plugins.
Data can be read out or written to the object dictionary and configurations
can be saved independently from (or in parallel to) the field bus. NanoJ
programs can be uploaded and started as well.

The motor controllers integrate a webserver with which the NanolP running
in the browser exchanges data via the HTTP-based REST interface.
This interface can also be used by customers to control the controller from
their own applications if real-time capability is not required. In this case,
the standard.

Ethernet interface is a simple alternative to the field bus interface, above all
when it comes to integrating IT-oriented applications.

PLUG & DRIVE



Plug & Drive® Motors

) Nanotec’

SIMPLE COMMISSIONING AND PARAMETER SETTING WITH NANOPRO/NANOCAN

Via USB or the serial interface (or via a CAN converter from the manufacturers Ixxat or Peak for CANopen), all motor controllers and
Plug & Drive motors can be quickly and easily parameterized and tested using the two free software tools NanoPro and NanoCAN

(using the example of NanoPro below):
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PLUG & DRIVE

Start preset set 1 (relative positioning) with standard parameters
(relative positioning, speed, ramp, etc.) in order to test whether the
motor is connected properly.

Improve the motor operation for the application, e.g. speed mode
with different start/target speeds, ramps and motor currents, open
and closed loop.

Select the relevant operation mode for the application
(e.g. absolute positioning, speed control via analog input, torque,
etc.) and save the parameters to the motor controller.

The connected motor controller is identified automatically and default
values can be loaded for different motors. All motor-related parame-
ters such as max. current level, current reduction, step mode, etc. are
easily configurable here.

Machine settings make the parameters more transparent for the
operator, thereby simplifying setup and installation. Thus, the travel
and speed for a linear axis can be configured in mm and m/s and
the user does not have to deal with converting to steps and Hz.

Switching states (pos./neg. signal edge) can be defined for the motor
controller's digital inputs and the debouncing time for contact switch-
es can be tested. The function of the inputs, such as release, refer-
ence switch, start, quick stop and set selection can also be set here.
Even the voltage thresholds for the analog input can be configured
here just like filtering and a dead zone for preventing jerking around
the neutral position for joystick applications.

B A closed-loop assistant determines the necessary motor
and encoder parameters for the closed loop.
The load angle values are determined by an automatic
calibration run.

B The control can be optimized further by autotuning and the
option to adjust PID parameters manually.

B Easy switching between open-and closed-wloop operation to
compare operating behavior, performance, positioning times, etc.

67

&)
=
[
[=}
]
(O]
=1
]
o




PD2-041

High-Pole Plug & Drive DC Servo Motor - NEMA 17

TECHNICAL DATA

) Nanotec’

OPTION
SOFTWARE
NanoFro NanoCAN Nanod

Operating voltage

ORDER IDENTIFIER ACCESSORIES © caution A
PD2-04118S1404- ZK-RS485-USB Converters For stabilizing the operating voltage,
2 = RS485 Interface Z-K4700/50 Charging Capacitor \gl_e recqmmgndd usingl'a sufficiently
3 — CANopen Interface ZK-SMCI12 Connection cable imensioned decoupling capacitor.
ZK-SMCI12-10 Connection cable
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]
PD2-041 ) Nanotec’

High-Pole Plug & Drive DC Servo Motor - NEMA 17

VERSIONS

Type Holding Torque Weight Length , A Interface
Nem kg mm

PD2-0411851404 20 0.21 31 RS485, CANopen

PD2-04118L1804 50 0.39 49 RS485, CANopen

DIMENSIONS (IN MM)

PD2-04118

Front view and mounting Side view Rear view
0423 "A'+1

[031+0.2

JST-PHDR-8 JST-PHDR-12

A10.05

& o

22235 [©]0.075] A

L [o.1]A}+

1 N/
i

)
0
g5-0<01 2

I

&)
=
[
[=}
]
(O]
=1
]
o

TORQUE CURVES

PD2-04118S1404 PD2-04118L1804

030 \

1.40A 24V series 0.6 { 1.80A 24V series

0,25

o
S

Torque [Nm]
o
=
&
Torque [Nm]
o
w

0,10 0,2

0,05 0,1

0,00 0,0
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000

Speed [rpm] Speed [rpm]
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) Nanotec’
High-Pole Plug & Drive DC Servo Motor - NEMA 17

OPTION
SOFTWARE
NanoFro NanoCAN Nanod
TECHNICAL DATA
Operating voltage 12t0 48V DC
Max. phase current Adjustable via software up to 2.7 A (1% increments), 100% = 1.8 A
Interface RS485 or CANopen

RS485 interface: position, speed, reference run, flag position, clock-direction, analog and
Operating type joystick, analog position, torque CANopen interface: profile position, speed, reference run,
interpolated position, torque

Operating mode 1/1,1/2,1/4,1/5,1/8, 1/10, 1/i6, 1/32, 1/64 adapfiQe microétép, feed cénstant
Stepange .1.8°C ) ) ) )
Step frequency .0 to 50 kHz in clotrzlr(r-directionr hode, 0 {6'25 kHz iﬁ VaII other rﬁbdes
Encoder .Integratrerd magneﬁé encoderr,r1024 puléés/rev. )

mputs .6 digitalr inputs (5—24 V), 1 aﬁélog inpuf k¥-10 V) :

ouputs 3 outpufé in openrcrirrain circuif (0] switchrirrig, max. 24 V/0.5 A)V :

Position monitoring Automaﬁb error cbffection ubrto 09° a ) a
Currentreducon Adjustasle in 1% irnrérements”

Protective circut .Overvol;(zrage and Héét sink teVrrVIperaturer ;80 °C

Temperature range .-10 to 4;40 °C )

Connectiontype .Plug coﬁnection V\V/irtrh JST coﬁrnectors

Closed loop/sinusoidal commutation/dspDrive/programmable as sequential controller using

New functions
NanodJ easy (RS485)

ORDER IDENTIFIER El ACCESSORIES O  cauTioN
PD2-N4118L1804- ZK-PD2N Connection cable For stabilizing the operating voltage,
2 = RS485 Interface ZK-PD2N-3 Connection cable ‘3’_‘3 reco_mmgndd usingl_a sufficiently
3 — CANopen Interface ZK-RS185-USB Converlers imensioned decoupling capacitor.

Z-K4700/50 Charging Capacitor
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PD2-N41 ) Nanotec’

High-Pole Plug & Drive DC Servo Motor - NEMA 17

VERSIONS
Type Holding Torque Weight ;el::gth HA*
PD2-N4118L1804 76.5
DIMENSIONS (IN MM)
PD2-N4118
Front view and mounting Side view Rear view Y view
[ 42.3max. <o 241 max. "A"
o
031+0.2 ollS
o
L] ‘ﬁ.ﬁﬂ Eg
® | o] ©
i og A 1
!
%, 5| [(LIoA[A}~
4-M3 Q
depth 4.5
TORQUE CURVES 5
o3
(0]
PD2-N4118L1804 2
1.80A 24V series
0.6 | = 1.80A 48V series
L
0,5
= 0,4
=
g 0,3 \
0,2 \
0,1

4
°

10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm]
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High-Pole Plug & Drive DC Servo Motor - Nema 23/24

TECHNICAL DATA

) Nanotec’

OPTION
SOFTWARE
NanoFro NanoCAN Nanod

Operating voltage
Max. phase current
Interface
Operating type
Operating mode
Step frequency
Inputs

Outputs

Position monitoring
Current reduction
Protective circuit
Temperature range

Connection type

New features

1210 48 VDC

-10to +40°C

RS485 or CANopen

6 opto-coupler inputs (5 — 24 V)
Open drain (0 switching, max. 24 V/0.5 A)
Automatic error correction up to 0.9 °

Adjustable in 1% increments

Plug connection with JST connectors

Overvoltage and heat sink temperature >80 °C

Adjustable via software up to 4.8 A (1% increments), 100% = 3.2 A

Position, speed, flag position, clock-direction, analog, analog position, torque
1/1,1/2,1/4,1/5,1/8, 1/10, 1/32, 1/64, adaptive (1/128)

0 to 50 kHz in clock-direction mode, 0 to 25 kHz in all other modes

Closed loop/sinusoidal commutation/dspDrive/programmable as sequential controller using
NanodJ easy (RS485)

VERSIONS
Holding Torque Weight Length ,A“
Type Nem kg mm
PD4-N5918X4204 53.7 0.49 66.5
PD4-N5918M4204 113 0.8 80.6
PD4-N5918L4204 198 1.22 101.6
PD4-N6018L4204 354 1.48 1125
ORDER IDENTIFIER El ACCESSORIES © cauTioN

PD4-N5918X4204

ZIB-PDx-N
Z-K4700/50
ZK-PD4N
ZK-RS485-USB

Additional Board
Charging Capacitor
Connection cable
Converters

For stabilizing the operating voltage,
we recommend using a sufficiently
dimensioned decoupling capacitor.

72

PLUG & DRIVE



) Nanotec’
High-Pole Plug & Drive DC Servo Motor - Nema 23/24

DIMENSIONS (IN MM)

PD4-N5918

Front view and mounting Side view Rear view

<[g
3|2 20.6:0.5 "A"£0.8
o
01564 o v:
[47.14202 -3 16 5

8 []

< T

Q

A
o PHONIX
s Connector |
S ey | IR R I B I
@
8 JST PHD-12
D Mating connector:
i JST PHDR-12VS
! JST PHD-8
Mating connector:
JST PHDR-8VS
DIMENSIONS (IN MM)
PD4-N6018
Front view and mounting Side view Rear view
160205 20.6+1 "A"+1 Y
1.6 7 *

285015
~—

=
[
[=}
]
(O]
=1
]
o

PHONIX
Connector

©38.120.05

JST PHD-12
Mating connector:
JST PHDR-12VS

JST PHD-8
Mating connector:
JST PHDR-8VS

©lo.08]A
[ATo.05]
H
2l
(]
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PD4-N59/N60 W) Nanotec’
High-Pole Plug & Drive DC Servo Motor - Nema 23/24

TORQUE CURVES

PD4-N5918X4204 PD4-N5918M4204
4.20A 24V parallel 12 [ 4.20A 24V parallel
0,6 1= 4.20A 48V parallel — 4.20A 48V parallel
1,0
0.5 \\
0,8
— 0,4 =
£ o £
Z Z
] ]
g 03 g °
© ©
0,2 0,4
01 0,2
0,0 0,0
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]
PD4-N5918L4204 PD4-N6018L4204
4.00A 24V parallel 4.20A 24V parallel
35 — 4.00A 48V parallel 35 — 4.20A 48V parallel
3,0 3,0
2,5 2,5
€ T
z =
v 2,0 v 2,0
E E]
g g \
S S
i 1,5 = 1,5
1,0 1,0 \
0,5 0,5
0,0 0,0
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]
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Notes ) Nanotec’
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PD4-C

High-Pole Plug & Drive DC Servo Motor - NEMA 23/24

TECHNICAL DATA

) Nanotec’

OPTION

SOFTWARE

Nanoj v2

Operating voltage 12-48 VDC

Phase current eff, a2

RMSforis max.63A

verson 01 (USB)

Operatlng types‘,uuum .'.I"o'rq‘L‘Je speed posmon hommg

Smgle/dlfferentlal clock/d|rect|0n/enable (+5 V/+24 V) 3 digital mputs (+24 V) 1 analog

input (0-10 V)

ORDER IDENTIFIER

ACCESSORIES

© cauTiON A

PD4-C5918M4204-E-
01 = USB Interface
08 = CANopen Interface

Z-K4700/50 Charging Capacitor
ZK-MICROUSB USB Cable

ZK-PD4-C-CAN-4-500-S
CANopen/RS485 Cable

For stabilizing the operating voltage,
we recommend using a sufficiently
dimensioned decoupling capacitor.
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) Nanotec’
High-Pole Plug & Drive DC Servo Motor - NEMA 23/24

VERSIONS
Holding Torque Max. Operating Voltage Nominal Torque Length ,,A* Weight
Type
Nem \ Nem mm kg
PD4-C5918M4204 110 48 1.1 79 0,8

PD4-C6018L4204 350 48 3.5 1125 1.6

DIMENSIONS (IN MM)

PD4-C5918M4204-E-01

Front view and mounting Side view Rear view Y view

20.6:05, 20417

©J008]A
9635 015[ 7]0.05

056.4
[147.14:02
©38.120.025

425 | [o1 AH 7941

PD4-C5918M4204-E-08

Front view and mounting Side view Rear view Y view

<18

8|12 20.6:0.5 20.4%2

S|[w -

o 2 16 Y E_
-3
8 , { X1 X2 X3
b [

0056.4
[147.14:02

238.1£0.025

7911
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) Nanotec’
High-Pole Plug & Drive DC Servo Motor - NEMA 23/24

DIMENSIONS (IN MM)

PD4-C6018L4204-E-01
Front view and mounting Side view Rear view Y view
18| 208
3| W | s 7
o = |
g |
112,541
PD4-C6018L4204-E-08
Front view and mounting Side view Rear view Y view
< E 20641 204%
3| [ 16 7 Y
0T EAMCE: —
G o5 —
o g J
‘
&
& [ |
O
L0458 [LIoiA} 112,541
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Notes ) Nanotec’
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PD4-CB

) Nanotec’

Low-Pole Plug & Drive DC Servo Motor - NEMA 23

TECHNICAL DATA

OPTION

SOFTWARE

Nanoj v2

Operating voltage 12-24V DC

Phase currentef. BA
RMSforts mac20A
verson ormuse)
Operating types Torque, speed, position, homing

Single/differential, clock/direction/enable (+5 V/+24 V), 3 digital inputs (+24 V), 1 Ananlog
Input (0-10 V)

ORDER IDENTIFIER

ACCESSORIES © cauTioN A

PD4-CB59M024035-E-
01 = USB Interface
08 = CANopen Interface

Z-K4700/50 Charging Capacitor For stabilizing the operating voltage,

ZK-MICROUSB USB Cable we recommend using a sufficiently
ZK-PD4-C-CAN-4-500-S dimensioned decoupling capacitor.
CANopen/RS485 Cable
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) Nanotec’
Low-Pole Plug & Drive DC Servo Motor - NEMA 23

VERSIONS
Tye Holding Torque Nominal Speed Nominal Torque Max. Operating Voltage Length , A“ Weight
yP Ncm rpm Nem \ mm kg
PD4-CB59M024035-E 37 3500 37 24 95 0.9

DIMENSIONS (IN MM)

PD4-CB59M024035-E-01

Rear view Y view

Front view and mounting Side view

20.42

206:1_, 45 Y E_
—
—

285013

[156.6:0.5
[147.1:0.5
|
® |
®
238.1. 005
I
!
T
t
T
t
|
|
.
T

1.640.2
4-05.2:025 94.941

PD4-CB59M024035-E-08

Front view and mounting Side view Rear view Y view

2047

206:1_ 45 Y ﬁ_
—

28 Jo1s

(156.610.5
[147.1+0.5

1.610.2

94.941
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PD6-N89 ) Nanotec’

High-Pole Plug & Drive DC Servo Motor - NEMA 34

OPTION

SOFTWARE

NanoFro NanoCAN Nanoy

TECHNICAL DATA
Operating voltage 24 t0 48 VDC
Max. phase current Adjustable up to max. 10 5 A/phase 7A nomrnal current
Interface RS485, or CANopen
Operating mode Position, speed flag posmon clock d|rect|on analog analog posmon torque
Position monitoring Automatic error correctron up to 0 9 °
Operating mode 1/1,1/2, 1/4 1/5 1/8, 1/10 1/32, 1/64 adaptrve (1/128)
Step frequency 0to 50 kHz in clock drrectron mode 0 to 25 kHz inall other modes
Inputs 6 opto- coupler |nputs (5 24 V), analog |nput
Outputs Open dra|n (0 swrtchrng max. 24 V/O 5A)
Current reduction Adjustable in 1% mcrements
Protective circuit Overvoltage and heat S|nk temperature >80 °C
Temperature range 0to +40 °C
Connection type 2x2 m cable

Closed loop/srnusordal commutation programmable as sequentral controller using NanoJ Easy

(RS485)
ORDER IDENTIFIER El ACCESSORIES O  cautioN A
PD6-N8918S6404 Z-K4700/50 Charging Capacitor For stabilizing the operating voltage,
Z-K10000/100  Charging Capacitor we recommend using a sufficiently

ZK-RS485-USB  Converters dimensioned decoupling capacitor.

ZI1B-PDx-N Additional Board
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) Nanotec’
High-Pole Plug & Drive DC Servo Motor - NEMA 34

VERSIONS

Type Holding Torque Weight Length ,A Twinuts Connector Protection Class
Nem kg mm
PD6-N891856404 320 1.7 89 IP 65
PD6-N891856404-S 320 1.7 89 X IP 65
PD6-N8918M9504 590 3.4 121 IP 65
PD6-N8918M9504-S 590 3.4 121 X IP 65
PD6-N8918L9504 933 3.95 151 IP 65
PD6-N8918L9504-S 933 3.95 151 X IP 65
DIMENSIONS (IN MM)
PD6-N8918...
Front view and mounting Side view Rear view Top view A
A
. Power supply cable *
b SR s
<18 (fixed installation) (S":\e:\‘dm\ssfgi:‘\gged with housing
wl|e 3741 Shield ist connected with housin
S| 2 838 2
o ©
congSwtcn2 @)
ol for Address 16; 32~127
o H % Coding Switch 1
< for Address 115 1 ||
5 Q (details see manual)
g — 1T T J7aN i :
§ &
=
[
\ o
| =
/ | 404 g
4-06.6 HOLE A1 Integrated encoder and controller i

DIMENSIONS (IN MM)

PD6-N8918...-S

Front view and mounting Side view Rear view Top view A

Inserts must be
g g <
; E !

Coding Swich 2
for Address 16; 32-127

g Coding Swich 1
@ for Ao 115
detss 300 manua)

\

4-96.6 HOLE At and controller

[FTovs]
22
I
I

2M16x0.75

—1;:‘7/1 =

0
145013
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PD6-N89

High-Pole Plug & Drive DC Servo Motor - NEMA 34

TORQUE CURVES

W) Nanotec’

PD6-N8918S6404

PD6-N8918S6404-S

35 | 6.40A 24V parallel 35 | 6.40A 24V parallel
’ |—6.40A 48V parallel ’ |—6.40A 48V parallel
3,0 3,0
2,5 2,5
. \ . \
Z 20 Z 20
@ o
El El
Z Z
£ 15 2 os
1,0 \ 1,0 \
0,5 \ 0,5 \
0,0 0,0
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]
PD6-N8918M9504 PD6-N8918M9504-S
8 8
9.45A 24V parallel 9.45A 24V parallel
— 9.45A 48V parallel — 9.45A 48V parallel
7 7
e \ © \
_ 5 5
5 \ 5 \
= =
g 4 E
g g
e e
: \ : \
2 2
1 YN 1 YN
0 [
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]
PD6-N8918L9504 PD6-N8918L9504-S
9.45A 24V parallel 9.45A 24V parallel
10 - 9.45A 48V parallel 10 1= 9.45A 48V parallel
8 8
€ E
Z 6 Z 6
o w
5 3
g g
[ =
4 4
2 2
0 0
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]
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PD2-N4118-IP

High-Pole Plug & Drive DC Servo Motor in Protection
Class IP65 - NEMA 17

TECHNICAL DATA

) Nanotec’

OPTION
SOFTWARE
NanoFro NanoCAN Nanoy

Operatmg voltage 12 to 48 VDC

Max phase current

Adjustable via software up to 2.7 A ( % mcrements) 100% = 1.8 A

Interface RS485 or CANopen

Operatlng type

Posrtron speed flag posrtlon clock drrectlon analog analog posrtron torque

Operating mode

1/1 1/2 1/4 1/5 1/8, 1/10 1/16, 1/32 1/64 adaptlve (1/128)

Step frequency 0 to 50 kHz in clock d|rect|on mode 0 to 25 kHz inall other modes
Inputs 6 drgrtal |nputs (5—24 V) 1 analog |nput (+- 10 V)
Outputs Open drain (0 swﬂchmg, max. 24 V/O 5A)

Posmon momtormg Automatlc error correctron up to 0.9 °

Current reductlon Adjustable in 1% |ncrements

Protectlve c|rcu|t

Overvoltage and heat srnk temperature >80 °C

Temperature range -10 to +40 °C

Connection type Plug connectron wrth 2 X M1 2

Closed loop/srnusordal commutatron/dspDrlve/programmable as sequentral controller using

New functions
NanodJ Easy (RS485)

VERSIONS
Type ngrl:ing Torque :\éeight ;er:]tgth A
. PD2N4118L1804|P R R 50 s IR, 05 B o
ORDER IDENTIFIER El ACCESSORIES @ CAUTION A

PD2-N4118L1804-IP-
2 = RS485 Interface
3 = CANopen Interface

ZK-RS485-USB Converters

Z-K4700/50 Charging Capacitor
ZK-M12-17-1M-2-S-FIN M12 Cable
ZK-M12-17-1M-2-PUR-S M12 Cable
ZK-M12-17-3M-2-PUR-S M12 Cable

For stabilizing the operating voltage,
we recommend using a sufficiently
dimensioned decoupling capacitor.
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PD2-N4118-IP ) Nanotec’

High-Pole Plug & Drive DC Servo Motor in Protection
Class IP65 - NEMA 17

DIMENSIONS (IN MM)

PD2-N4118-IP

Front view and mounting Side view Rear view
M12-5-pole

©]10.08|A
A10.05

o) | Q 2 ‘
do |7 & ‘ &
gl o 8 i 8 |
& H | N -
ol & (Y
o o . ‘T .
& 9 |
A |
4-M3 8 Integrated controller and
depth 4.5 min. Encoder resolution: 1024 incr./rev.
TORQUE CURVES

PD2-N4118L1804-IP

1.80A 24V series
= 1.80A 48V series

0,6

o
w

I
ES

&)
=
[
[=}
]
(O]
=1
]
o

Torque [Nm]

=3 =3 =)
- 9 w

1
o

10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm]
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PD4-N59/N60O-IP

High-Pole Plug & Drive DC Servo Motor in Protection

Class IP64 - Nema 23/24

TECHNICAL DATA

) Nanotec’

OPTION
SOFTWARE
NanoFro NanoCAN Nanoy

Operating voltage

1210 48 VDC

Closed loop/sinusoidal commutation/dspDrive/programmable as sequential controller using

NanodJ Easy (RS485)

ORDER IDENTIFIER E

ACCESSORIES

© cauTion A

PD4-N5918X4204-1P-
2 = RS485 Interface
3 = CANopen Interface

Z-K4700/50 Charging Capacitor
ZK-RS485-USB Converters
ZIB-PDx-N Additional Board

For stabilizing the operating voltage,
we recommend using a sufficiently
dimensioned decoupling capacitor.
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) Nanotec’

High-Pole Plug & Drive DC Servo Motor in Protection
Class IP64 - Nema 23/24

VERSIONS
Holding Torque Weight Length ,A*
Type Nem kg mm
PD4-N5918X4204-IP 53.7 0.49 66.5
PD4-N5918M4204-IP 113 0.8 80.6
PD4-N5918L4204-IP 198 1.22 101.6
PD4-N6018L4204-IP 354 1.48 112
DIMENSIONS (IN MM)
PD4-N5918-IP
Front view and mounting Side view Rear view
. Y
M12-5-pole 25 Mi2A7poe  [<][g] =228 A"408 { Y view
= —
i 9
il O |
3 |
8 ‘ @
i i 1@ @ i
33 2 | AN AN I Y AN SR | D
=] g 3 I [
g t
iy | g
| Qe | (@
o
o
o3
(0
=]
—
o
DIMENSIONS (IN MM)
PD4-N6018/-IP
Front view and mounting Side view Rear view
Y
M12:5-pole 25 M12-17-pole A" *

983015
~~

238.1:0.05

[0 60:0.5
[047.14102

[OJo.08]A]
[ATo.05]
®
®e

'
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PD4-N59/N60O-IP W) Nanotec’

High-Pole Plug & Drive DC Servo Motor in Protection
Class IP64 - Nema 23/24

TORQUE CURVES

PD4-N5918X4204-IP PD4-N5918M4204-1P
T
4.00A 24V parallel 12 4.00A 24V parallel
0,6 | — 4-00A 48V parallel — 4.00A 48V parallel
1,0
0,5
~_
0,8
— 0,4 =
E E \
Z Z
P $ 06
20,3 Z
© ©
0,2 0,4
0,1 0.2
0,0 0,0
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]
PD4-N5918L4204-IP PD4-N6018L4204-IP
4.00A 48V parallel 4.20A 24V parallel
s — 4.00A 48V parallel 35 — 4.20A 48V parallel
3,0 3,0
2,5 2,5
E E
= =
2 2,0 2 2,0
g g
= e
1,5 1,5
1,0 1,0 \
0,5 0,5
0,0 0,0
10 20 40 100 200 400 1.000 2.000 4.000 10.000 10 20 40 100 200 400 1.000 2.000 4.000 10.000
Speed [rpm] Speed [rpm]

90 PLUG & DRIVE



Notes ) Nanotec’

e
=
o
o
]
]
=]
]
o

PLUG & DRIVE 91



Notes W) Nanotec’
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SMC11 ) Nanotec’

Compact Microstep Controller

TECHNICAL DATA

Operating voltage 12V to 35 VDC

VERSIONS
Type \l\/llin. Operating Voltage \l\/llax. Operating Voltage ;lominal Current Controller for Interface réeight
SMC11 12 35 1.4 Stepper Motors Clock/Direction Only 0.01
ORDER IDENTIFIER El ACCESSORIES © caution A
SMC11 Z-K4700/50 Charging Capacitor For stabilizing the operating voltage,
= 1/8 Step Mode ZK-SMC11 Connection cable we recommend using a sufficiently
dimensioned decoupling capacitor.
SMC11-

2 = 1/16 Step Mode
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SMC11

Compact Microstep Controller

DIMENSIONS (IN MM)

) Nanotec’

SMC11
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SMCI12 ) Nanotec’

Stepper Motor Controller

SOFTWARE

NanoFro NanoCAN Nano/

TECHNICAL DATA
Operating voltage 12V to 24 VDC
Phase current Nominal current 1.8 A, adjustable up to 2.7 A
Interface RS485 4-wire or CANopen
Overating tvoe RS485: position, speed, flag position, clock-direction, analog, joystick CANopen: position,
P 9typ homing mode, velocity mode, interpolated position mode (as per CAN standard DS402)
Operating mode 1/1,1/2,1/4,1/5,1/8, 1/10, 1/32, 1/64, adaptive, feed constant
Step frequency 16 kHz in full step; in microstep corresponding multiples (e.g. up to 1 MHz at 1/64)
Inputs 6 digital inputs (TTL), 1 analog input +10/-10V
Outputs 3 open collector 24 V/0.5 A max.
Current reduction Adjustable 0 — 100%
Protective circuit Overvoltage, undervoltage and temperature >80 °C
Temperature range 0to +40°C
VERSIONS
Type \I\/IIin. Operating Voltage :\lllax. Operating Voltage :\lominal Current Controller for Interface X\geight
SMCI12 12 24 1.8 Stepper Motors RS485, CANopen 0.05
ORDER IDENTIFIER El ACCESSORIES ©  cauTion A
SMCI12- ZK-RS485-USB Converters For stabilizing the operating voltage,
2 = RS485 Interface Z-K4700/50 Charging Capacitor ‘é‘{e recqmmgndd usinglla sufficiently
3 = CANopen Interface ZK-SMCI12 Connection cable imensioned decoupling capacitor.

ZK-SMCI12-3 Connection cable
ZK-SMCI12-10 Connection cable
ZK-XHP-4-300 Connection cable
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SMCI12 ) Nanotec’

Stepper Motor Controller

DIMENSIONS (IN MM)

SMCI12
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SMCP33 ) Nanotec’

Closed-Loop Stepper Motor Controller/Plug-In Module

SOFTWARE

NanoFro Nano J

TECHNICAL DATA

Operating voltage 12 V to 48 VDC

0 to +4O °C
VERSIONS
Type :\lllin. Operating Voltage \l\;lax. Operating Voltage Llominal Current Controller for Interface \I:\éeight
SMCP33 12 48 2 Stepper Motor, BLDC Motors RS485 0.12
SMCP33-EVA 12 48 2 Stepper Motor, BLDC Motors 0.291
ORDER IDENTIFIER El ACCESSORIES © cauTion A
SMCP33 ZK-RS485-USB  Converters For stabilizing the operating voltage,
=2A Z-K4700/50 Charging Capacitor ‘é‘{e recqmmgndd usinglla sufficier)ttly
SMCP33. ZCEDA345050521202 imensioned decoupling capacitor.
Mating Connector / Base
K=4A ZCEDA345220088 Board Holder
ZCEDA345240318 Encoding Element
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) Nanotec’
Closed-Loop Stepper Motor Controller/Plug-In Module

DIMENSIONS (IN MM)

SMCP33
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SMCI33 ) Nanotec’

Closed-Loop Stepper Motor Controller

SOFTWARE

NanoFro Nano J

TECHNICAL DATA

Operating voltage 24V t0 48 VDC

Oto +40°C
VERSIONS
Type \I\/IIin. Operating Voltage \I\/Ilax. Operating Voltage /r_\lominal Current Controller for Interface x\éeight
SMCI33 12 48 2 Stepper Motors RS485, USB 0.13
ORDER IDENTIFIER E' ACCESSORIES @ CAUTION A
SMCI33- Z-K4700/50 Charging Capacitor For stabilizing the operating voltage,
1 = USB Interface ZK-RS485-RS232 Converters we recommend using a sufficiently
ZK-RS485-USB Converters dimensioned decoupling capacitor.
2 = RS485 Interf:
niertace ZK-USB Connection cable
ZK-SMCI-LD Encoder Cable
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SMCI33 ) Nanotec’

Closed-Loop Stepper Motor Controller

DIMENSIONS (IN MM)

SMCI33
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SMCI35 ) Nanotec’

Closed-Loop Stepper Motor Controller

SOFTWARE
NanoFro NanoJ
TECHNICAL DATA
Operating voltage 12 V to 48 VDC
Phase current Max 6 A
Interface TTL RS232 (3.3V)
Operating type Posmon speed, flag position, clock-direction, analog, joystick, torque
Operating mode 1/1 1/2 1/4,1/5, 1/8, 1/10, 1/32, 1/64, adaptive
Step frequency 16 kHz in full step; in microstep corresponding multiples (e.g. up to 1 MHz at 1/64)
Inputs 6 dlgltal inputs (TTL), 1 analog input +10/-10 V
Outputs 3 dlgltal outputs (TTL)
Position monitoring Yes dependmg on encoder
Current reduction Adjustable 01to 100 %
Protective circuit Overvoltage undervoltage and temperature >80 °C
Temperature range 0 to +4O °C
VERSIONS
Type :\/Ilin. Operating Voltage \I\Illax. Operating Voltage /l;lominal Current Controller for Interface \é\éeight
SMCI35 12 48 4 Stepper Motors RS232 (3.3 V) 0.9
ORDER IDENTIFIER El ACCESSORIES ©  cautioN A
SMCI35 ZK-RS232-USB-3.3V Converters For stabilizing the operating voltage,
Z-K4700/50 Charging Capacitor we recommend using a sufficiently

ZK-WEDS-300-S-SMCI35 Encoder Cable dimensioned decoupling capacitor.

ZK-ZHR5-90 Connection cable
ZK-ZHR6-500  Connection cable
ZK-SMCI35-LD Encoder Cable
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SMCI35 ) Nanotec’

Closed-Loop Stepper Motor Controller

DIMENSIONS (IN MM)
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SMCI36

Closed-Loop Stepper and BLDC Motor Controller

TECHNICAL DATA

) Nanotec’

SOFTWARE

NanoFro NanoCAN

Nano/

Operating voltage

12Vt0 72 VDC

Phase current

Nomlnal current 6 A, max. 9 A (eff)

Interface

RS485 4-wire or CANopen

Operating type

RS485 posmon speed, flag posmon clock dlrectlon analog joystlck CANopen posmon

homing mode, velocity mode, interpolated position mode (as per CAN standard DS402), torque

mode

Operating mode

1/1 1/2 1/4 1/5 1/8, 1/10 1/32 1/64 adaptwe mncrostep, feed constant

Step frequency

16 kHz in fuII step, in mrcrostep correspondlng multlples (e g. up to 1 MHz at 1/64)

Inputs

6 d|g|tal mputs (TTL) 1 analog mput +10/- 10 V

Outputs

3 dlgltal outputs (open draln)

Posmon monltorlng

Yes dependmg on encoder

Current reductlon

Adjustable O - 100 %

Protectlve circuit

Overvoltage undervoltage and heatsmk temperature >75 °C

Temperature range

Oto +40°C

VERSIONS
. " . Nominal .
Type :\lllln. Operating Voltage \I\/llax. Operating Voltage Current Controller for Interface \kltéelght
A
SMCI36 12 72 6 Stepper Motor, BLDC Motors RS485 or CANopen 0.11
SMCI36-L 12 72 22 Stepper Motor, BLDC Motors

ORDER IDENTIFIER

El ACCESSORIES

RS485 or CANopen 0.11

© cauTioN A

SMCI36

= RS485 Interface
SMCI36-
3=CANopen Interface

ZK-RS485-USB Converters
Z-K10000/100  Charging Capacitor
ZK-WEDS-300-S-SMCI35 Encoder Cable
ZK-ZHR5-90 Connection cable
ZK-ZHR6-500  Connection cable
ZK-SMCI35-LD Encoder Cable

For stabilizing the operating voltage,
we recommend using a sufficiently
dimensioned decoupling capacitor.
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SMCI36 ) Nanotec’

Closed-Loop Stepper and BLDC Motor Controller

DIMENSIONS (IN MM)

SMCI36
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SMCI47-S ) Nanotec’

Closed-Loop Stepper Motor Controller

SOFTWARE
NanoFro NanoCAN Nanod
TECHNICAL DATA
Operating voltage 24V t0 48 VDC
Phase current Nominal current 7.0 A, adjustable up to 10.5 A/phase
Interface RS485 or CANopen

RS485: position, speed, flag position, clock-direction, analog, joystick CANopen: position,
homing mode, velocity mode, interpolated position mode, torque mode

Oto +40°C
VERSIONS
Type :\lllin. Operating Voltage \Iylax. Operating Voltage ;lominal Current Controller for Interface :\éeight
SMCI47-S 12 48 7 Stepper Motors RS485, CANopen 0.15
ORDER IDENTIFIER El ACCESSORIES © caution A
SMCI47-S- Z-K4700/50 Charging Capacitor For stabilizing the operating voltage,
2 = RS485 Interface ZK-RS485-RS232 Converters \é\l_e recqmmgndd usingl_a sufficier_1ttly
imensioned decoupling capacitor.
3 = CANopen Interface ZK-RS485-USB Converters
ZK-SMCI-LD Encoder Cable
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]
SMCI47-S ) Nanotec’

Closed-Loop Stepper Motor Controller

DIMENSIONS (IN MM)
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NP5 ) Nanotec’
Plug-In Module

SOFTWARE

Nanod v2

TECHNICAL DATA
Operating voltage 12 48 VDC +/-4 %
Max. continuous current 6A( ff)
Peak current 10A (eff. for 1 s)
O en-loop stepper motor, closed-loop stepper motor with encoder, BLDC with soidal
Commutation pen-loop stepper motor, p stepper motor with en r, with sinusoi

commutatlon via hall sensor, BLDC with sinusoidal commutation via encoder

Prof|le position mode, profile velocity mode, profile torque mode, velocity mode, homing mode,
cyclic sync position mode, cyclic sync velocity mode, cyclic sync torque mode,
clock/dlrechon mode, application program (NanoJ)

Overtemperature protection at temperatures >70 °C, polarity reversal protection through
PIN dlode (short circuit between +VB and GND )

VERSIONS
Type :\/ﬂln. Operating Voltage \I\Illax. Operating Voltage Zeak Current Controller for Interface :\éelght
NP5 12 48 10 Stepper Motor, BLDC Motors CANopen, SPI 0.05
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NP5 ) Nanotec’
Plug-In Module

DIMENSIONS (IN MM)
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NS

) Nanotec’

Motor Controller for EtherCAT or CANopen

TECHNICAL DATA

SOFTWARE

Nanoi/P

Nanod v2

Operating voltage

12-48 VDC (low-current version), or 12-48 V DC (high-current version)

Open-loop stepper motor, closed-loop stepper motor with encoder, BLDC with sinusoidal
commutation via hall sensor, BLDC with sinusoidal commutation via encoder

Profile position mode, velocity mode, homing mode, cyclic syncposition mode, cyclic sync
velocity mode, cyclic sync torque mode, clock/direction mode, application program (NanoJ)

5V or 24 V signal, differential or single-ended, max. resolution 65536 CPR (16 bit), UVW
connection for hall sensor

4 inputs 5 V/24 V switchable in software (inputs 1 to 4); 2 inputs, wide range, 5-24 V (inputs 5
and 6); 2 analog inputs -10 to +10 V or 0-20 mA (switchable in software)

Overvoltage and undervoltage, overtemperature: protective circuit at temperature >70 °C
polarity reversal protection: in case of polarity reversal, short circuit between supply voltage and
GND via PIN diode, therefore cable protection device (fuse) required in supply cable.

VERSIONS
. . . Nominal .
Type \I\lllln. Operating Voltage \l\/llax. Operating Voltage Current Controller for Interface x\éelght
A
N5-1 12 48 10 Stepper Motor, BLDC Motors EtherCAT, CANopen 0.2
N5-2 12 48 18 Stepper Motor, BLDC Motors EtherCAT, CANopen 0.2
ORDER IDENTIFIER El ACCESSORIES ©  cautioN A

N5-1-

1 = EtherCAT Interface
2 = CANopen Interface

ZK-M12-8-2M-2-PADP  M12 Cable
ZK-M12-12-2M-2-PADP M12 Cable
ZK-NOE-10-500-S-PADP Encoder Cable
ZK-PADP-12-500-S Encoder Cable

For stabilizing the operating voltage,
we recommend using a sufficiently
dimensioned decoupling capacitor.
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) Nanotec’
Motor Controller for EtherCAT or CANopen

DIMENSIONS (IN MM)
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C5 ) Nanotec’
Open-Loop Stepper Motor Controller

SOFTWARE

Nanod v2

TECHNICAL DATA

Operating voltage 12-48 VDC +/- 5%

Clock-direction/analog/NanoJ

3 Digital inputs, 24 V, 3 digital inputs switchable 5/24 V, single ended (inverted inputs not used)
or differential

VERSIONS
Type \I\/Ilin. Operating Voltage \Iylax. Operating Voltage gz::::' Controller for Interface x\geight
A
C5-01 12 48 6 Stepper Motors usB 0.13
ORDER IDENTIFIER El ACCESSORIES © caution A
C5-01 ZK-MICROUSB USB Cable For stabilizing the operating voltage,

we recommend using a sufficiently
dimensioned decoupling capacitor.
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C5 ) Nanotec’
Open-Loop Stepper Motor Controller

DIMENSIONS (IN MM)
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C5-E

) Nanotec’

Motor Controller for Stepper and BLDC Motors

TECHNICAL DATA

SOFTWARE

Nanod v2

Operating voltage

12-48 VDC +/-5 %

Profile position mode, profile velocity mode, profile torque mode, velocity mode, homing mode,
cyclic sync position mode, cyclic sync velocity mode, cyclic sync torque mode, clock/direction
mode and stand-alone mode (controlled by JAVA Program)

5V single-ended or differential signal, switchable by software, maximum resolution 65536 CPR
(16 Bit)

5 digital inputs (5 V or 24V, separately switchable by software), 1 analog input 10 Bit, 0-10 V or
0 - 20 mA (switchable by software), 1 analog input 10 Bit, 0 - 10 V

Over-/under voltage protection, over temperature protection (>75 °C), reverse polarity
protection(Short-circuit +UB and GND for reverse polarity, needs fuse in supply cable!)

VERSIONS
Type \I\/Ilin. Operating Voltage \I\/IIax. Operating Voltage 'r;lominal Current Controller for x\glleight
C5-E-1-09 12 48 6 Stepper Motor, BLDC Motors ~ 0.27
C5-E-2-09 12 48 10 Stepper Motor, BLDC Motors  0.27
ORDER IDENTIFIER El AccessoRries © cauTioN A
C5-E- ZK-M12-8-2M-2-PADP M12 Cable For stabilizing the operating voltage,
1-09 = Low-Current Version ZK-M12-12-2M-2-PADP M12 Cable \(’jv'e recqmmgndd usmglla suff|C|er.1ttIy
imensione ecoupling capacitor.
2-09 = High-Current Version ZK-MICROUSB USB Cable
ZK-NOE-10-500-S-PADP  Encoder Cable
ZK-PADP-12-500-S Encoder Cable
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C5-E ) Nanotec’
Motor Controller for Stepper and BLDC Motors

DIMENSIONS (IN MM)
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CL3-E

Motor Controller for Stepper or BLDC motors

TECHNICAL DATA

) Nanotec’

Operatmg voltage

12 24 VDC +/-

Max current (RMS)

3A(CL3E1) 6A(CL3E2)

Operating modes

profile posmon mode, profile velocny mode proflle torque mode vel00|ty mode homlng mode
cyclic sync position mode, cyclic sync velocity mode, cyclic sync torque mode, clock/direction
mode and stand alone mode (controlled by JAVA Program)

Motor control

Stepper open Ioop, stepper closed loop W|th encoder BLDC closed loop W|th HaII sensor and
BLDC closed Ioop W|th encoder

Interface

CANopen RS485 2-W|res RS232 and Mlcro USB

Encoder

5 V smgle ended S|gnal maximum resolut|on 65536 CPR (16 Blt)

Hall sensor

5 V smgle ended sngnal

Input

5 digital inputs (5 V), 1 analog |nput 10 Bit, 0 10 V or 0- 20 mA (swﬂchable by software) 1 analog

|nput10 Bit, Oto oV

Output

3 tranS|stor outputs (Open draln max. 24 V/1 00 mA)

Protection circuit

Over /undervoltage protection, Overtemperature protectlon (>75 °C) reverse polanty
protection (short-circuit +UB and GND for reverse polarity, needs fuse in supply cable!)

VERSIONS
Type :l/llin. Operating Voltage \Il/llax. Operating Voltage Peak Current Controller for meight
CL3-E-1-0F 12 24 Stepper Motor, BLDC Motors ~ 0.02
CL3-E-2-0F 12 24 Stepper Motor, BLDC Motors ~ 0.02
ORDER IDENTIFIER El ACCESSORIES © cauTion A
CL3-E- ZK-GHR3-500-S RS232 Cable For stabilizing the operating voltage,
ZK-GHR12-500-S 10 Cable we recommend using a sufficiently

1-OF = Low-Current Version
2-0F = High-Current Version

ZK-MICROUSB

ZK-XHP2-500-S

ZK-GHR10-500-S-GHR
ZK-GHR13-500-S-GHR

ZK-PD4-C-CAN-4-500-S

Encoder Cable
Encoder Cable
USB Cable

CANopen/
RS485 Cable

Power Cable

dimensioned decoupling capacitor.
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CL3-E ) Nanotec’

Motor Controller for Stepper or BLDC motors

DIMENSIONS (IN MM)

CL3-E
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) Nanotec’
5541/3-Channel Encoder

TECHNICAL DATA

Resolution 500, 1000 pulses/revolution

signalform .Square Wave signrailr )

Outputsignals WEDS: 7F7>hase A, BI WEDL: F;hase A, A\ B, B\, I, I\

Operating voltage .5 VDC ) a ) a )

Current consumption .560 mA”

Limit frequency .1 00 KHiV

Limitspeed .1 000 pﬁlées/revolﬁﬁon = 6066 rpm, 506 Vpulses/rer\)olution =1 2000 rpnr17

Pulsewidth .90°147£73° ) ) )

signallevel VH 85% VCC, VL 503 Vv

Max. output current per channel 'i150 mA, recomrﬁénded wdfking currrerrit +20

Working temperature .-25 °C tér 100 °C a ) a

Storage temperature .-40 °C t(V)V 100 °C ;

Humidity éO to 85% non—cdhdensing )

VERSIONS
Type Index Line Driver sig"a' Voltage Cycles per Revolution
WEbL554V17-A \er5 Yres 5 5007
WEbL554V17-B Yres \V(es 5 1006
WE58554717-A Yres No 5 5007
WEbSSS4V1V-B Yres No 5 1006
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WEDS/WEDL ) Nanotec’
5541/3-Channel Encoder
ORDER IDENTIFIER El ACCESSORIES © cauTioN A

WEDL5541-A
14 = 5 mm Shaft Diameter
06 = 6.35 mm Shaft Diameter

ZK-WEDL-8-1000-S Encoder Cable
ZK-WEDL-8-2000-S Encoder Cable
ZK-WEDL-8-500 Encoder Cable

ZK-WEDL-8-500-S Encoder Cable

To mount the encoder the Nanotec
Mounting KIT is required. Please refer
to our website for ordering.

ZK-WEDS-300-S-SMCI35 Encoder Cable
ZK-WEDS-5-150-S Encoder Cable
ZK-WEDS-5-500 Encoder Cable
ZK-WEDS-5-500-S Encoder Cable

DIMENSIONS (IN MM)

WEDL-WEDS5541 (1000 Ink.)
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3-Channel Miniature Encoder

TECHNICAL DATA

) Nanotec’

Resolution 500, 1000, 2000 pulses/revolution
signalform .Square Wave signrailr )
Outputsignals .Phase A A\ B, B\V,VIV, \\
Operating voltage .5 VDC (% VDC max)
Currentconsumption .typical 100 mA
Limit frequency .60 KHz 7(7500 CPR)V,V i20 KHz (iOOO CPRV)V,724O KHzr(72000 CPIVRV)V
Limitspeed .6600 rpﬁ N : N : N
Pusewidth .1 80° = 750 °
Phaseshit .90 °x 50 °
signallevel .Low 0 Vr;rHigh: +3;,757 \Y (110°/Vor, without iééd), +3 V”(i10%, W|th lead 207 hA)
Max. output current per channel .J_r 150 mA recomrrﬁrended wé}king curféﬁt +20 ) )
Working temperature .-20 to 85 °C N : N
Storage temperature .—40 to 85 °C
Humidy .Max. 90%, non-cdﬁdensing )
VERSIONS
Type Index Line Driver \s/ig"a' Voltage Cycles per Revolution
NOIVE1-05-;AV Yes Yes 5 5007
NOE1.05:8 Yoo Yes 5 1000
NOE1.05.C Yoo Yoo 5 2000
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NOE1 ) Nanotec’

3-Channel Miniature Encoder

ORDER IDENTIFIER El ACCESSORIES O  caution A
NOE1-05-A ZK-NOE1-10-500-S Encoder Cable Please note that the NOE1 encoders
12 = 6 mm, Type: Hollow Shaft ZK-NOE1-10-2000-S Encoder Cable are only available together with a motor

and must be mounted by Nanotec.
14 = 5 mm Shaft Diameter

DIMENSIONS (IN MM)

NOEH1

ah

15.8

20

15
10
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GPLE22 ) Nanotec’

Precision Planetary Gears

CAUTION A

Please note that the GPLE22 gears are
only available together with a motor.

TECHNICAL DATA

IP protection 1P43

Service life 10.000 hours

Combination with motor Nema 8, 11, 17

Working temperature -25°Ct0 90 °C

Admissible radial/axial shaft load (N) 20/20

Moment of inertia kg mm? 0.09

VERSIONS

. " Output Torque Nominal Efficiency Backlash Moment of Inertia Length ,A* Intermediate Flange L1  Weight
Type Reduction Ratio B N
Nm % (arc minutes) kg mm2 mm mm kg
GPLE22-2S-9 9 15 80 <55 0.09 34 4.3, 4.45* 0.1
GPLE22-2S-12 12 15 80 <55 0.09 34 4.3, 4.45% 0.1
GPLE22-2S-15 15 15 80 <55 0.09 34 4.3, 4.45% 0.1
* The intermediate flange size (L1) of NEMA 8 and 11 motors is 4.45 mm and 4.3 mm for NEMA 17 motors.

DIMENSIONS (IN MM)

GPLE22

Nema 8 Nema 11 Nema17 LA 34

13
10

Nema 8

|

I

|

1

T

T

|
6h7.

Nema 17

Nema 11

@14h7
@22
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GPLEA40

Precision Planetary Gears

TECHNICAL DATA

) Nanotec’

ORDER IDENTIFIER E

GPLE40-1S-3

F56 = for Nema 23, 24 Motor

= for Nema 17 Motor

DIMENSIONS (IN MM)

GPLE40
Nema 17 Nema 23 e 2
3 4-M4 23
4-M4 3 18 25
T Z'\\\ *******
7S 7S S
(oNT @ 81 SECE
NI SIEE BIEES .
A=y = P
934 M3
040 I
934
060
126
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GPLE40

Precision Planetary Gears

) Nanotec’

VERSIONS
Type Reduction Ratio g::l;:iunta':'orque :\)n:;r?l:,ta'll'z(l;que ;ﬁiciency ’B?::((:qusilr:utes) Illl;onr:\:"rzn of Inertia ;er:gth .\ mtr:rmediate Flange L1 \l:geight
GPLE40-1S-3 3 11 17.5 97 <15 3.1 39 245, 27.5* 0.35
GPLEw0IS4 4 s 2 e oas 22 o s oss
GPLEwO1SS 5 s 2 o7 s 9 9 zszrs oss
GPLE;0-1 S-8 8 6 10 97 <15 1.7 39 245 275* 0.35
GPLE;O-ZS-Q H 9 16.5 26 95 <19 3 52 245275* 0.45
GPLE;0-28-12 H 12 20 32 95 <19 2.9 52 245, 27.5% 0.45
GPLE;0-28-15 H 15 18 29 95 <19 2.3 52 245275* 0.45
GPLE;0-28-16 H 16 20 32 95 <19 22 52 245275* 0.45
GPLE02520 20 2 % s o<t 9 2 s ous
GPLEw2525 25 18 29 s <9 1s 2 s oss
GPLE02s32 2 2 2 o a7 52 s s 045
GPLE;O-ZS-4O H 40 18 29 95 <19 1.6 52 245275* 0.45
GPLE;0-28-64 H 64 7.5 12 95 <19 1.6 52 245275* 0.45
GPLE;O-SS-GO H 60 20 32 91 <22 2.9 64.5 245275* 0.55
GPLE;O-SS-SO H 80 20 32 91 <22 1.9 64.5 245275* 0.55
GPLE;0-38-1 OOH 100 20 32 91 <22 1.9 64.5 245 275* 0.55
GPLEWS120 120 18 29 o < 29 s s 055
GPLE;0-3S-160H 160 H 20 32 91 <22 1.6 64.5 245, 27.5* 0.55
GPLE;O-SS-ZOOH 200 H 18 29 91 <22 1.6 64.5 24.5,27.5% 0.55
GPLE;0-38-256H 256 H 20 32 91 <22 1.6 64.5 245275* 0.55
GPLE;O-SS-SZOH 320 H 18 29 91 <22 1.6 64.5 245275* 0.55
GPLE;O-SS-512H 512 H 7.5 12 91 <22 1.6 64.5 245275* 0.55
* The intermediate flange size (L1) of NEMA 23 and 24 motors is 24.5 mm and 27.5 mm for NEMA 17 motors.
g
=
]
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GPLEGO ) Nanotec’

Precision Planetary Gears

TECHNICAL DATA

DIMENSIONS (IN MM)

GPLE60
Nema 23 Nema34
4-M5 "L1" L 35
5 30
5 i 25 | 25
o I‘Q\ ”””
AR ||
! o] 38 |r——- IR
+ © —):—f gt - 10 - - - \fglla g8
I
& ﬁ/ H
\‘T s T M5
\ N
52 ‘
080
ORDER IDENTIFIER El ACCESSORIES @
GPLE60-1S-3 MK-DH-8-11-GPLE Spacer Sleeve

= for Nema 23, 24 Motor
-F87 = for Nema 34 Motor
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GPLEGO

Precision Planetary Gears

) Nanotec’

VERSIONS

Output Torque Output Torque . . « . .

Type Reduction Ratio  Nominal Max. Value Efficiency lBackIas.h Moment of Inertia  Length ,A' Intermediate Flange L1 Weight

% (arc minutes) kg mm? mm mm kg

Nm Nm

GPLE60-1S-3 3 28 45 97 <10 135 47 24, 39* 0.9
GPLE60-1S-4 4 38 61 97 <10 9.3 47 24, 39* 0.9
GPLE60-1S-5 5 40 64 97 <10 7.8 47 24, 39* 0.9
GPLE60-1S-8 8 18 29 97 <10 6.5 47 24, 39* 0.9
GPLE60-2S-9 9 44 70 95 <12 13.1 59.5 24, 39* 1.1
GPLE60-2S-12 12 44 70 95 <12 12.7 59.5 24, 39* 11
GPLE60-2S-15 15 44 70 95 <12 7.7 59.5 24, 39* 11
GPLE60-2S-16 16 44 70 95 <12 8.8 59.5 24, 39* 1.1
GPLE60-25-20 20 44 70 95 <12 75 59.5 24, 39* 1.1
GPLE60-2S-25 25 40 64 95 <12 7.5 59.5 24, 39* 1.1
GPLE60-2S-32 32 44 70 95 <12 6.4 59.5 24, 39* 1.1
GPLE60-2S-40 40 40 64 95 <12 6.4 59.5 24, 39* 1.1
GPLE60-2S-64 64 18 29 95 <12 6.4 59.5 24, 39* 1.1
GPLEG0-3S-60 60 44 70 91 <15 7.6 72 24, 39* 1.3
GPLE60-3S-80 80 44 70 91 <15 75 72 24, 39* 13
GPLE60-3S-100 100 44 70 91 <15 75 72 24, 39* 1.3
GPLE60-3S-120 120 44 70 91 <15 6.4 72 24, 39* 1.3
GPLE60-3S-160 160 44 70 91 <15 6.4 72 24, 39* 1.3
GPLE60-3S-200 200 40 64 91 <15 6.4 72 24, 39* 1.3
GPLE60-3S-256 256 44 70 91 <15 6.4 72 24, 39* 1.3
GPLE60-3S-320 320 40 64 91 <15 6.4 72 24, 39* 1.3
GPLE60-3S-512 512 18 29 91 <15 6.4 72 1.3

* The intermediate flange size (L1) of NEMA 23 and 24 motors is 24.5 mm and 39 mm for NEMA 34 motors.

GEARS

24, 39*
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GPLES8O

Precision Planetary Gears

TECHNICAL DATA

) Nanotec’

ORDER IDENTIFIER E

GPLES80-1S-F87
F87 = for Nema 34 Motor

IP protection

DIMENSIONS (IN MM)

GPLE8O

4-M6

\k
2.5

"L1" 40
36
1
|
28 4
[ I
|
| I 1
-

22007
@25

@60h7
@80

130
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GPLES8O

Precision Planetary Gears

VERSIONS

) Nanotec’

Output Torque

Type Reduction Ratio Nominal
Nm

Output Torque
Max. Value
Nm

Efficiency
9

GPLE80-1S-3-F87 3 85

136

GPLE80-1S-4-F87 4 115

184

GPLE80-1S-5-F87 5 110

176

GPLE80-1S-8-F87 8 50

80

GPLE80-2S-9-F87 9 130

208

95

GPLE80-2S-12-F87 12 120

192

95

GPLE80-2S-15-F87 15 110

176

95

GPLEB0-2S-16-F87 16 120

192

95

GPLEB0-2S-20-F87 20 120

192

95

GPLEB0-2S-25-F87 25 110

176

95

GPLE80-2S-32-F87 32 120

192

95

GPLE80-2S-40-F87 40 110

176

95

GPLE80-2S-64-F87 64 50

80

95

GPLEB80-3S-60-F87 60 110

176

91

GPLE80-3S-80-F87 80 120

192

91

GPLE80-3S-100-F87 100 120

192

91

91

GPLE80-3S-120-F87 120 110

GPLE80-3S-160-F87 160 120

176

192

91

GPLE80-3S-256-F87 256 120

192

91

GPLE80-35-320-F87 320 110

176

91

GPLE80-3S-512-F87 512 50

80

91

GEARS

Backlash Moment of Inertia  Length ,A“ Intermediate Flange L1

* (arc minutes) kg mm? mm mm

Weight

kg

2.1

2.1

2.1

2.1

26

26

2.6

26

26

26

2.6

2.6

2.6

3.1

3.1

3.1

<11 39 95 415

3.1

3.1

3.1

3.1

3.1
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GPLL ) Nanotec’

Economy Planetary Gears

CAUTION A

Please note that the GPLL gears are
only available together with a motor.

TECHNICAL DATA
GPLL22 GPLL40 GPLL52
ST20/28, DB28 ST40/41/42, DB42 ST57/58/59/60 DB57/87
7/10 30/50 100/200

LH 10 > 1000 hours

-10°Cto +80°C

IP54
VERSIONS
Type Requction Output Torque Nominal Output Torque Max. Value Efficiency ﬁacklas.h Length ,A* Weight
Ratio Nm Nm % (arc minutes) mm kg
GPLL225 ...................... 5 .................. iy 60 ................................................... 80 <150 ............................ 233 ............................... 0046 .....................
GPLL2225 .................... 25 ................ iy 90 ................................................... 70 <150 ............................ 295 ............................... 0051 ......................
GPLL2290 .................... 90 ................ v 120 ................................................ 60 <150 ............................ 357 ............................... 0058 .....................
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) Nanotec’

Economy Planetary Gears

DIMENSIONS (IN MM)

GPLL22
Nema 11 Nema 8
1 —
2
oS oy
3+ 12
B
25
—-—H—w— fgi ||
Q
16.305 L "Ly
GPLL40
2
M| O
25| & 12
o | To
Q| »
0 ) Y]
o i = o
i =& g 3
al O
Q I Q @
9.3
20+O 5 IILII IIL1 n
GPLL52
Nema 23 Nema 17
25 ) 25
e
25[88 2
o (99 =
5| 14 'g
o
5107 @ ; :
Q [m]
11
] S
20:05 |3 an 'RL ‘W/S
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GPLL-HT

High-Torque Economy Planetary Gears

TECHNICAL DATA

) Nanotec’

CAUTION

A

Please note that the GPLL-HT gears are
only available together with a motor.

DB28

25/35

IP54

VERSIONS

GPLL41

ST41/42, DB42

30/80

GPLL59

Type Reduction Ratio
CePuzssy a7
GPLLZSM PR 14 .
GPLL2851 PR 51
CGPLLtaas e
GPLLM” PR 17
Ceplates 65
Cepuses 4
Cepusets 5

GPLL59-55 55

134

Output Torque Nominal
Nm

0.3

1.2

25

2,0

16

32

Output Torque Max. Value
Nm

1

3.5

75

6

25

50

50

100

Efficiency
%

90

81

73

90

81

73

90

81

73

Length ,L*

Backlash
mm

Weight
kg

=3 31

0.077

=3 40.1

0.096

=3 120

0.12

=3 39

0.25

=3 49.5

0.32

=3 59.9

0.38

<3 46.6

0.6

=8 63.1

0.9

=3 82.6

1.23
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) Nanotec’

High-Torque Economy Planetary Gears

DIMENSIONS (IN MM)

GPLL28
20 IILII
15 Ax M3 @22
D) @
o= ®
T -+ ————| 8 f}
SIS i Q
@ @ E
2 55042
GPLL41
27 "L 42
20
7.5
Lo o f— —
?0. 4xM4
<
o3| o2
T Yo ®
Q| Q 5
f— —
2
GPLL59
28 "L [156.4
20
s - 2
% s E
e J=e 9|
8| 5y o &
8
(-
2
GEARS

135



) Nanotec’

Worm Gears

DESCRIPTION

Worm gears of the GSGEB0 series can be mounted on any stepper motor size 56 x 56 mm (Nema 23) and on stepper motors of the ST6018 series.
They are pre-lubricated at the factory with a high-quality synthetic long-life lubricant and are maintenance free.

Because of their high backlash (appr. 1-2 °), worm gears are not suitable for positioning applications.

ACCESSORIES O  caution
Double Shaft  for GSGE60 Please note that the GSGE60 gears are
Cover for GSGE60 only available together with a motor.

VERSIONS

Type Reduction Ratio g::pm Torque Nominal 5: ficiency 'B?:rlt(:k::i:utes) x\;eight Self-Locking Torque Motor combination with

GSGE60-5-1 5 30 86 <120 2 No Nema 23

GSGE60-15-1 15 30 71 <120 2 No Nema 23

GSGE60-25-1 25 30 63 <120 2 No Nema 23

GSGE60-50-1 50 30 45 <120 2 Yes Nema 23
DIMENSIONS (IN MM)

GSGE60
130.5 70
= bi il
: 1 U
3 © 30
i ==
TN Z
{ I I &é
60 66.5
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Worm Gears

DESCRIPTION

) Nanotec’

The worm gears of the GSGE80 series can be mounted on any stepper motor size 86x86 mm (Nema 34). They are pre-lubricated at the factory with
a high-quality synthetic long-life lubricant and are maintenance free.

Because of their high backlash (appr. 1-2 °), worm gears are not suitable for positioning applications.

CAUTION

Please note that the GSGE80 gears are
only available together with a motor.

VERSIONS
. . Output Torque Nominal Efficiency Backlash Weight . I .
Type Reduction Ratio Nm % * (arc minutes) kg Self-Locking Torque Motor combination with
GSGE80-12.5-1 125 50 80 <120 3 No Nema 34
GSGE80-25-1 25 50 68 <120 3 No Nema 34
GSGE80-50-1 50 50 50 <120 3 Yes Nema 34
DIMENSIONS (IN MM)
GSGES80
(%)
z
1515 85.8 9
=
]
(@[ 1&
1 $ ¢—\
: -
& -——t ——}3
1 _ 5
1 Lé
80 84
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BL ) Nanotec’
Brake

CAUTION A
Please use the brake only as a safety
brake! The brakes must be mounted by
Nanotec.
TECHNICAL DATA
Electrical data 24 VDC/5 W
On/Off switching time 11 ms/17 ms
Hub Borehole @5 H8 with 2 grub screws M3
Fastener With 3 screws M2.5
Connection Leads L=400 mm
VERSIONS
T Supply Voltage Holding Torque Shaft Diameter Moment of Inertia Size Weight
ype \ Nem mm kg mm?2 mm kg
BRAKE-BL-0,24-5,0 24 24 5 1 37 0.1

DIMENSIONS (IN MM)

BL-0.24-5.0
313
22,5
2 4 26
¥
0 iz £
~ o o
88— —"T 8§82
4|
0,130
schwarz <1 ——
o
]
8
5 |
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BW ) Nanotec’
Brake

CAUTION A
Please use the brake only as a safety
brake! The brakes must be mounted by
Nanotec.
TECHNICAL DATA
Electrical Data 24 VDC/10W
On/Off switching time 35 ms/25 ms
Hub Borehole ©@6.35 H7 with 2x setscrews M4x4 DIN916
Fastener With 2 stud screws M3 or M4
Connection Leads L = 400 mm
VERSIONS
T Supply Voltage Holding Torque Shaft Diameter Moment of Inertia Size Weight
ype \ Nem mm kg mm?2 mm kg
BRAKE-BW-1,4-KAGF 24 140 6.35 10 55 0.5

DIMENSIONS (IN MM)

BW-1.4

OPTIONS
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BKE

Brake

TECHNICAL DATA

) Nanotec’

CAUTION A

Please use the brake only as a safety
brake! The brakes must be mounted by
Nanotec.

BRAKE-BKE-0,4-5,0

BRAKE-BKE-1,0-6,35

BRAKE-BKE-2,0-6,35

24 VDC/11 W

25ms/6ms

AM4x6

VERSIONS
Type Supply Voltage Holding Torque Shaft Diameter Moment of Inertia Size Weight
P \ Ncm mm kg mm? mm kg
Brake-BKE-0,4-5,0 24 40 5 13 32 0.08
Brake-BKE-1,0-6,35 24 100 6.35 21 34 0.11
Brake-BKE-2,0-6,35 24 200 6.35 6,7 42 0.185
DIMENSIONS (IN MM)
BKE-0.4-5.0
19.5 7
225
0.15 air gap
£ I I EEE:
g 5| L 5 o §
I
»’7 25
\
2 | \ 2x setscrew
SO 4029 M3x4
10.6
black - + red
Teflon wire ETFE
ISO-Class "F"

140
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BKE ) Nanotec’
Brake

DIMENSIONS (IN MM)

BKE-1.0-6.35

0
215505 10
2.1
I 0.5
[I" airgap
°
2
5
8
o
2 ®
I — I fe
g |3
Q| Q|

4

2x setscrew
| 105 M3x4 1504029

I1SO-Class "F"

BKE-2.0-6.35

26
2 015 ]
air gap
®
2
8
8§
g 2
> - — —1 |
| 3|
Iiiﬁ
222222222
AM4x6 104029
12 12

OPTIONS
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|
Threaded Screw W) Nanotec’

for Linear Actuators

ORDER IDENTIFIER E

ZST6-1-
200-1 = Screw length 200 mm
with standard finishing

TECHNICAL DATA

i Material no: 1.4021 = stainless (not resistant to acid and salt water), all lead screws except T6x2
Screw material

(1.4404)
Tensile strength 760 N/mm?2
Thread pitch delay mm/on section + 0.1/300 mm
VERSIONS
Type Pitch @ Exterior @ Core Corresponding Motors Max. Axial Play Available Screw Lengths
mm mm mm mm mm
ZST3.5-1 1 35 2.3 L...-T3.5x1 +0.06 200,500
ZST6-1 1 6 47 L...-T6x1 +0.05 200, 300, 1050
Z8T6-2 2 6 47 L...-T6x2 +0.05 200, 300, 1500
Z8T5-5 5 5.4 3.6 L....-T5%5 +0.1 200, 300, 1050
Z8T10-2 2 9.7 8.2 L....-T10x2 +0.07 200, 300, 1050
ZSM6-1 1 6 5 L....-M6x1 +0.08 200, 300, 1000
DIMENSIONS (IN MM)
ZST
N~
N~ ~ Q|
A W X X| F
o © FHlQ
FHEQ
( [
—— e ——— S
—
= 7 10
o o
HlQ
] /
/ QN I
{ x| £
-— - S o| © ——————7——————\—
s »
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Notes ) Nanotec’

ACCESSORIES

THREADED SCREWS 145



Threaded Nut ) Nanotec’

for Linear Actuators

ORDER IDENTIFIER E

LSNUT_T3.5x1

VERSIONS
Type Corresponding Motors
LSNUT_T3.5x1 L....-T3.5x1
LSNUT-T5x5-F L....-T5x5
LSNUT-T6x1-F L....-Téx1
LSNUT-T6x2-F L....-T6x2
LSNUT-T10X2-F L...-T10x2

DIMENSIONS (IN MM)

LSNUT

tolerance: £0.1 15 /20

925.4
|
|
|
|

T5xS
T6x1, T6x2
012.7
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Threaded Nut ) Nanotec’

for Linear Actuators

DIMENSIONS (IN MM)

LSNUT-T10x2

4,8

T10x2

@28,7
@159

LSNUT-T3.5x1

10

2,54

BN

26,35

T3,5x1

ACCESSORIES
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Switch-Mode Power Supply \Y) Nanotec’
DIN Rail

TECHNICAL DATA

Input voltage 180 VAC to 264 VAC
Output voltage 24V, 48V

Safety Soft start

Protective circuit

proof

Temperature range -10°Cto +50 °C (up to +70 °C at 60 % load)

Approvals CE/UL/TUV

Efficiency 86 %

Type of connection Screw clamps

Fastening type DIN carrying rail

VERSIONS
Type {;\put Voltage \(/)utput Voltage gutput current \I;’vower Output xVeight

g

NTS-12V-3,5A 85...264VAC 120...370VDC 12 3.5 42 0.31
NTS-24V-2A 85...264VAC 120...370VDC 24 2 48 0.31
NTS-24V-3,2A 85...264VAC 120...370VDC 24 3.2 76.8 0.6
NTS-24V-5A 88...132/176...264VAC 248...370VDC 24 5 120 0.79
NTS-24V-10A 85...264VAC 120...370VDC 24 10 240 1.2
NTS-24V-20A 180...264 24 20 480 24
NTS-24V-40A 340...550VAC 3ph. 24 40 960 33
NTS-48V-2,5A 88...132/176...264VAC 248...370VDC 48 25 120 0.79
NTS-48V-5A 85...264VAC 120...370VDC 48 5 240 1.2
NTS-48V-10A 180...264 VAC 250...370 VAC 48 10 480 2.4
NTS-48V-20A 340...550VAC 3ph. 48 20 960 3.3

148 SWITCH-MODE POWER SUPPLIES



Switch-Mode Power Supply \») Nanotec’
DIN Rail

DIMENSIONS (IN MM)

NTS-24V-5A
8
—d —7J
125
.
o feXcXe¥oYoRoXoNoReNoko) TB:
=% ; 5 T
o ¢ > - 3 3 m|@] )
C > lie(i] © P
a 3 © Ao €
5 COOLLTT0T00 LEDO
NTS-48V-5A
7
—d —2J
125.5
I
NTS-48V-10A
I
E
0 aa e J E :
=== o oopg|
t

ACCESSORIES
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Cable Set

Connection Cable

\Y) Nanotec’

VERSIONS
Type Suitable for Cable Length
meHsses ose o
MGHRIOSOSGHR ose o
MeHRzS0S ose o
GHRIGS0OSGHR wee e
HJSTEHRGOSMS SCat118 Seri:e; """" s
ZsTEHRSMS SC4118 Seriue; """" .
ZesTPHRGOSM oFas S
USTHRSNOSM oFas S
ZK-JSTVHR-6N-0.5M-S SC6018 Seri;s 05
ZK-JSTVHR-6N-2M-S SC6018 Seri'e‘z's 5
ZK-MICROUSB Poac .
weoN oo L
weon PD2-N41 1s|_1so43 S
zeona PD2-N116L1804-3 Cmmmmmmmmmm——
KPDACOAN4SOS PDLCCAN e e
wemetn Cable Set fo; SMC11 s
wsvorz SMOIT2PD20 S
wemonzs Cable Set fo; SMCI12 with CANopen o1s
xemenzio SMC|12/F'D2H-'(‘)H (I/O and Power Only, Without D-SUB) 0s
wuss Gable Set for SMCIag-1 s
xoxpase oz o
mompes0s ose o
xzese SMCISS/SM('Z“'I“:‘S'i‘SH(}ENC + HALL Connection Cable) 0o
KzRes0 SMCISS/SM&I‘:;GH (|o Cable) s
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]
Encoder Cable

s

L

) Nanotec’

VERSIONS

Type Description Cable Length IP Protection Cable Type
KMELBSOS Gable for NV Encoder 05  Shielded © Free Cable Ends

| ZKNOE10500SPADP Cable for NOEINOE2 0 CSheed Adzptercable
ZKNOEi020008 Cable for NOETNOE2 2 * Shielded © Free Cable Ends
CZKNOEL0s00S Gable for NOETNOE2 0s  Shielded © Froe Cable Ends
eopizsos Gable for Controler 0s * Shielded  FyngLeads

N ZK-SMCI-LD o Encoder with Line Driver for SMCI33/47 (5 V) os Unsr;ielded Lirine Driver E);nverter
N ZK-SMCI35-LD Encoder with Line Dri\;er fO’I; SMCI35/36 ors Unsr;}elded Lir;e Driver 6;nvener
N ZK—WEDL—8-1000.—.SW Cable for WEDL5541 ' N . Shiel?jed Frée Cable é;lds

| zweDLsZ2000S Cable for WEDLSSH1 2 * Shielded © Free Cable Ends
zweLsso Flatband Gable WEDLSS41 05 * Unshielded © Free Cable Ends
zweLss0s Cable for WEDLSS41 0s * Shielded © Free Cable Ends

| ZKWEDSS0SSMOES Cable for WEDSS541 03 CSheded ZHRS Connector

| ZkweDSS1s0S Cable for WEDSS541 015 * Shielded © Free Cable Ends
zwedsssoo Flat band Cable for WEDS5541 0s * Unshielded © Froo ablo Ends

| zweDsSSOS Cable for WEDSS541 05 CSheded  Fr

CONNECTION CABLES

Shielded

Free Cable Ends

ACCESSORIES
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M8 Cable W) Nanotec’

VERSIONS
Type Number of Poles Cable Length Plug Type IP Protection
ZK-M8-3-2M-1-PUR-S 3 2 Straight Shielded
ZK-M8-3-5M-1-PUR-S 3 5 Straight Shielded
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]
M12 Cable ) Nanotec’

VERSIONS
Type Suitable for Number of Poles Cable Length Plug Type

ZKM121 2 2M1 PURS .................... - . . stralgh t ................................................
ZKM121 2 5M1 PUHS .................... - h . Stra‘gh t ................................................
ZKM1212 2M2 PUHS .................... - - . Angled .................................................
ZKM1212 5M2 PURS .................... - . . Angled .................................................
ZKM12171M23FIN ...................... PR h - Angled .................................................
KMizeZMAPURS AS Motors with Encoder 5 2 CSwagw
KMi2eSMAPURS AS Motors with Encoder 5 5 CSwagw
KMrzezM2PURS AS Motors with Encoder 5 2 Canged
ZK-M12-8-2M-2-PADP ASB Motors to Controller 8 5 Angled

ZK-M12-8-5M-2-PUR-S AS Motors with Encoder 8 5 Angled

ZK-M12-5-2M-1-PUR-S AS Motors, PD2 IP and PD4 IP 5 2 Straight

ZKmzssMAPURS AS Motors, PD2 P and PDAIP 5 5 S
KMizsaMzPURS ASMotors, PD2 Pand PD4 TP 5 2 Cmeged
KMizsSM2PURS AS Motors, PD2 P and PDAIP 5 5 Canged
KMizizowePaOP S Motors to Gortroler 2 2 Canged
KMiZATAMZPURS PD2.P and PDA-P 7 s Canged
ZKM12173M2PURS .................... NP - . Angled .................................................
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M16 Cable (TW Cable)

W) Nanotec’

VERSIONS
Type Suitable for Number of Poles Cable Length Cable Type
ZK-TW-3-2M PD6-N8918...-S 3 2 Motor Cable
ZK-TW-3-5M PD6-N8918...-S 3 5 Motor Cable
ZK-TW-3-10M PD6-N8918...-S 3 10 Motor Cable
ZK-TW-3-2M-2 PD6-N8918...-S 3 2 Motor Cable
ZK-TW-3-5M-2 PD6-N8918...-S 3 5 Motor Cable
ZK-TW-3-10M-2 PD6-N8918...-S 3 10 Motor Cable
ZK-TW-7-2M AS8918 7 2 Motor Cable
ZK-TW-18-2M PD6-N8918...-S 18 2 Signal Cable
ZK-TW-18-5M PD6-N8918...-S 18 5 Signal Cable
ZK-TW-18-10M PD6-N8918...-S 18 10 Signal Cable
ZK-TW-18-2M-2 PD6-N8918...-S 18 2 Signal Cable
ZK-TW-18-5M-2 PD6-N8918...-S 18 5 Signal Cable
ZK-TW-18-10M-2 PD6-N8918...-S 18 10 Signal Cable
ZK-TW-4-2M ASB42 7 2 Motor Cable
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Extension Cable ) Nanotec’
Cable for XHP Plug

VERSIONS
Type Number of Poles Cable Length Cable Type
ZK-JSTVL-4 4 2 for JST XHP-4 Connector
ZK-JSTVL-6 6 2 for JST XHP-6 Connector
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]
Electronic Component ) Nanotec’

DESCRIPTION

The Nano brake module (PWM controller) not only reduces power and heat loss by 35%, but also extends motor life and activation times.

With the additional ZIB-PD6-N board, wiring Plug & Drive PD6-N motors is no longer a time-consuming task. Test board ZIB2 can be used to quickly
and easily commission Nanotec motor controllers and Plug & Drives. Additional LEDs and buttons serve to test and monitor the functions of the
digital inputs and outputs. As well, signals can be conducted directly to external sensors and actuators via the connecting terminal. The board is not
intended for permanent installation in machines.

VERSIONS
Type Type \I\Illax. Operating Voltage Dimensions
EB-Brake PWM Controller for Brakes 24 25.4x12.5 mm
ZIB-PDx-N Add-on Board for PD6-N Motors 24 -48 45 x 110 mm
ZIB2-PDx-N Interface Board Plug&Drive and SMCI Controller 24 -48 100 x 130 mm
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Connector ) Nanotec’

VERSIONS
Type Description
ZCJST-XHP Connector socket housing
ZCJST-SXH Contacts for connector socket housing
ZCJST-XHP Insulation displacement connection technology, connector for AWG24
ZC2 Pin connector for print installation RM 2.54 mm
ZCPHOFK-MCO0,5 COMBICON connector socket housing
ZCPHOFKC-2,5HC COMBICON HC connector socket housing
ORDER IDENTIFIER El cauTiOoN A
ZCJST-XHP- For mounting the connector, please use
2 = 2 Pin configuration a crimping tool, e.g. JST WC-110.

3 = 3 Pin configuration
4 = 4 Pin configuration
5 = 5 Pin configuration
6 = 6 Pin configuration
8 = 8 Pin configuration
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Charging Capacitor \») Nanotec’
for SMC and PDx-I

VERSIONS

Type Capacity Max. Operating Voltage ;I'emperature Range Capacitance Tolerance Grid Dimensions Dimensions
uF \ C mm
Z-K4700/50 4700 50 -40 to +85 + 20% 10 Cylindrical aluminum cup, @ 25 mm, 35 mm length
Z-K10000/100 10000 100 -40to +105 -10% ~ 30% 20 Cylindrical aluminum cup, @ 40 mm, 95 mm length
ORDER IDENTIFIER E
Z-K4700/50
DIMENSIONS (IN MM)
Z-K10000-100
1A
! 407
20
+ $
O + -0
\>4 1\~
|

=
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Charging Capacitor \Y) Nanotec’
for SMC and PDx-I

DIMENSIONS (IN MM)

Z-K4700-50

@25+1

P
5.8+

35+2 max.
1

\ Negative
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Damper \») Nanotec’
for B-Shaft

ORDER IDENTIFIER E

ZD-D28

DESCRIPTION

The dampers D40, D56 and D56m from Nanotec can be installed on all stepper motors with a double shaft (size 40 — 58mm). Alongside the improved
settling time, system resonances are suppressed, and vibrations and motor noises at lower speeds are greatly reduced.

In case of device-specific resonance and noise problems, device setup is made considerably easier by mounting a damper.

VERSIONS
Type Corresponding Motors rsnl'r':ﬂ Diameter X\éeigh‘
ZD-D28 ST28, ST35 5 0.026
ZD-D40 ST41, ST42 5 0.04
ZD-D56 ST59 6.35 0.1
DIMENSIONS (IN MM)
ZD-D28
Part 1 Part 2 (magnet)
15
L 7.35
8 H\ i
g ! 2x setscrew M3 h Jeflon disc1x026
Ay
913 65 15
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Damper
for B-Shaft

) Nanotec’

DIMENSIONS (IN MM)
ZD-D40
Part 1 Part 2 (magnet)
15 8
4 &) *ﬂk
§ - \ T 77777%% i g E
g - magnet |
T 2x setscrew M3 N Teflon disc 1x@29 -
21 65 *‘L—*Z
ZD-D56
Part 1 Part 2 (magnet) 0
15 ]
5 L
el Z i
[T o
/ \ Teflon disc N magnet
T i 1x @40 A |
?15 1.5 2
2x setscrew M3
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.|
Damper \») Nanotec’

for Mounting Flange

ORDER IDENTIFIER E

ZD-DF40

DESCRIPTION

The vulcanized rubber between the two flange rings in ZD-... dampers serves first and foremost to suppress rigid-body sound. Depending on the
frequency, sound can be reduced by 3-10 dB(A). The ZD-... damper cost-effectively attenuates noise due to the different sound speeds of steel/

air/rubber (5000/331/50 m/s) and its damping oscillation tendency.

VERSIONS
Type Corresponding Motors
ZD-DF40 ST41, ST42
ZD-DF56 ST59

DIMENSIONS (IN MM)

ZD-DF40

1.6

w)
/83y 1-4+ o8
8 g g a g
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S
Damper \Y) Nanotec’

for Mounting Flange

DIMENSIONS (IN MM)

ZD-DF56
10=0.
2.3 S
u
m o
4 o ©
plalE L3 e
SIS SIS
Q O]
Q
N
23 ||
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Shaft Coupling \») Nanotec’
for Stepper and BLDC Motors

TECHNICAL DATA
Temperature range -20 to +60 °C
Materials Hub of aluminum alloy 2011T3 and 2011T8 BS4300/5FC1
Transmission disc Nylon 11 (colorless)
Tapped blind hole Length of the parallel borehole +0.2. Boreholes end with 118 ° bevel
Operating factors See data sheet
ORDER IDENTIFIER El caution A
ZW-235-19-20 The couplings from Nanotec are also

available without hub hole for installa-

with a min. order of 50 pcs, custom .
( P tion by the customer. Always order two

specific boreholes are possible!) couplings and one transmission disc.
VERSIONS

Type Description
ZW-235-19-20 Shaft Coupling
ZW-235-19-0 Transmission Disc
ZW-234-25-24 Shaft Coupling
ZW-234-25-0 Transmission Disc
Z\W-234-41-38 Shaft Coupling
ZW-234-41-0 Transmission Disc
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Shaft Coupling \Y) Nanotec’
for Stepper and BLDC Motors

DIMENSIONS (IN MM)

Shaft Coupling

11| L2
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PLUG & DRIVE

V) Nanotec
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