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I Nanotec Headquarters / subsidiaries
B Nanotec JV firms
Nanotec distributors

Nanotec products are available both directly from us and via a worldwide network of sales partners.
A current list of our sales partners can be found at http://en.nanotec.com/nanotec_kontakt.html

Nanotec Electronic GmbH & Co. KG has been a valued partner in the implementation of drive
systems since 1991. These 20 years of experience are reflected in our products. Our motors and
controllers are available in a wide range of options and provide the optimum solution for virtually
all drive tasks.
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ZERTIFIKAT
B Our complete range of products can be found on the Internet at: www.nanotec.com

With ingenious designs, observation of narrow production tolerances and strict quality control at "T—
all process stages, we ensure high quality and long-lasting drives. Innovative new developments
take into account the demand for energy-efficient, compact and precisely positionable stepper
and BLDC motors. Advanced software technologies provide platform-independence and gua-
rantee easy integration of our motors and control systems. A strong focus on research & deve-

lopment guarantees products that will continue to meet our customers' needs in the future.

W) N ? . . . .
v amm!ﬁ_ Our complete range of products can be found online, and a selection of these products is provided here.

B Minimum order quantities up to 25 units can be ordered directly via our website

% & CEPTUOUKAT & CERTIFICADO & CERTIFICAT

B Diagrams drawn to scale are available as PDF, DWG, DXF or 3D - with no registration or long-winded
searching — directly on the product page

B Torque characteristics of all motors for different operating voltages and controls

Certification to the latest ISO 9001:2008 standard by the TUV Management Service, in addition
to conformity with standards and regulations, is testament to the consistent customer orientation
of our processes as well as our efforts to achieve continuous improvement of internal and exter- i
nal workflows.

Selection tool: Our stepper motor wizard will help you to find the right motor quickly

ZERTIFIKAT & CERTIFICATE &

M Product configurator: The corresponding controllers and other options such as encoders, gears,
safety brakes, etc. are displayed straight away. There is no time-consuming searching through
different information to find the products that go together

B Low-cost products thanks to high-end production in China
B Our vision: quality, innovation, reliability - und individuality

The requirements placed on a drive solution are many and varied. Only
rarely can a standard motor or power electronics be used "out of the
box" without any additional modifications to achieve the optimal result.
This is precisely why we offer customized versions of our motors at re-
latively small order volumes. Our engineers develop the optimal mecha-
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nical and electrical design of a customized solution on request. Thanks
to assembly at our production sites in Germany, and a comprehensive
range of components kept in stock, we are able to respond quickly and
flexibly to customer requirements.

Series production of our drives is carried out by our subsidiary com-
pany Nanotec ChangZhou in China, and by a joint venture compa-
ny also located there. Thanks to our 20 years of experience in motor
production in Asia, we place the greatest emphasis on quality assu-
rance. Since 2008, we test samples of mechanical components on a

Zeiss 3D coordinate measuring machine. For the final inspection of
motors, at many stages we use testing equipment developed inhouse,
e.g. for testing counter-electromotive force or the axial play of the mo-
tors. High quality factory equipment and in-depth staff training results in
stable processes and a high vertical range of manufacture.




Precision motors and controls

B Standard and custom solutions for optimum drive solutions

Whether as standard or individual solutions, Nanotec provides the opti-
mum drive for applications that require maximum precision, reliability
and functionality with a very small space requirement. Our motors and
controls let you build on compliance with tight manufacturing toleran-
ces and strict quality control in all processing steps. Virtually all automa-
tion tasks can be managed quickly, easily and efficiently with our uni-
versally deployable powerful motors and controls.

Customer-specific shaft, flange and connector versions provide the
constructor and assembly team with an easy, fast and reliable electric
connection to the machine. Speed-adapted windings optimize the
working point and running performance.

Thanks to many years of experience in the design of stepper motor
controls, Nanotec also offers its customers the complete development
of control electronics to the latest standards for optimum integration in
any existing machine concept.

Nanotec has implemented the very latest technological standards in the
controls of the SMCI series as described in detail on the next pages. The
customer can benefit from this extensive know-how and obtain an econo-
mic and future-oriented stepper motor drive. New functions in particular
such as dspDrive® yield a considerable advance in stepper motors in
terms of performance and resonance response.

The figures shown above present several examples of custom stepper
motor controllers that we can offer our customers at a favorable price.
An overview of the entire range and variety of product variants of our
compact drives and the diverse customer-specific versions is available at
www.nanotec.com
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B New functions in our intelligent stepper motor controllers and

Plug & Drive motors

dspDFrive°® - software-based current control with high reso-
lution in the open loop

The current in the motor of the latest generation of Nanotec hardware is no
longer controlled by an integrated component, it is controlled directly by a
digital signal processor. Unlike conventional ICs that resolve the winding
current measurement and the target current value with only 6 or 8 bits, the
new dspDrive carries out the entire control with a resolution of 12 bits. The
Pl controller parameters are adjusted according to the speed.

This has the following application advantages:

m Very smooth, low-resonance operation with a sinusoidal current in the
windings. The highresolution ofthe controlloop means nomore degradati-
ons and noise, that cause the motor to resonate.

Agilent Technologies

TUE SEP 22 14:49:19 2009

Manual

m Still more flexible: Direct control of the half-bridge with the DSP means
that, in addition to 2-phase stepper motors, 3-phase stepper motors and
BLDC motors can now also be controlled as well.

NS
Sinusoidal commutation with encoder in ClosedLoop
operation

In contrast to conventional stepper motor positioning controls where
only the motor is actuated or the position adjusted via the encoder,
sinusoidal commutation controls the stator magnetic field via the rotary
encoder as in a servomotor. In this mode the stepper motor behaves
just like a high-pole servomotor, i.e. the conventional stepper motor
noises and resonances disappear; up to its maximum torque the motor
can no longer lose steps. This regulation always adjusts the level of the
current to the torque currently required so that current consumption
and heat generation are considerably reduced compared with a con-
ventional stepper motor controller when the maximum torque is not
permanently required.

Especially with speeds up to 1500 rpm or torques up to 10 Nm, the
sinus commutated stepper motor presents an economic alternative to
conventional servosystems as, in contrast to these, a direct drive
without gears is often possible.

Application programs with NanoJ

The integrated NanodJ programming language, based on the Java stan-
dard, means complete application programs can be realized on the
controllers that can be executed independently without a higher-order
controller. The polling and setting of digital and analog 1/0Os and access
to all the parameters of the movement programs in connection with
variables, loops, mathematical functions and everything else that distin-
guishes a fully functional high-level language makes a full control
system out of the stepper motor controller. The programs can be
created, compiled directly and written to the controller with the free
NanoJEasy editor.
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Interpolated mode for CANOPen

Until now, the Positioning, Velocity and Homing modes could be used
with our controllers according to standard DS 402 via the CANopen
interface, 6 wide input range 5-24 V inputs and the additional output for
a holding brake. The Interpolated Mode now also makes it possible to
drive Nanotec stepper motor controls directly via path controls with
CANOpen interface. Thus, a ready-to-use driver is available for the
CoDeSys V3 SoftMotion soft PLC, for example, which makes the
controller easy to integrate.




Facts, figures and essential information
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B Benefits in application of stepper motors

Stepper motors are digitally controlled and regulated drives that have achieved the highest level of acceptance and prevalence since the technology
transition (from analog to digital technology and current software solutions) due to favorable prices with maximum service life and little control

required.
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a) PC+PLC-capable (directly controllable via PC, PLC and microprocessor)

The use of the PC at the lowest, decentralized machine levels has given the Plug & Drive motors
the maximum level of productivity. Nanotec was the first supplier worldwide to fulfill the require-
ment for a compact, efficient and cost-effective drive system with an industrial Plug & Drive motor.
Not only have the development, wiring and assembly costs of a complete drive unit been dras-
tically reduced, the EMC compatibility and machine availability have been improved, and the
commissioning and service also considerably simplified. Continuous further development of the
options for customer-specific requirements allow new and close partnerships to grow constantly
to the advantage of a better and more economical end product.

b) Turning speed stability

“No drop in speed when the load fluctuates”: The stepper motor fulfills this requirement like
no other motor at no extra cost. Particularly for precise closed-loop speed, synchronization or
ratio controls (e.g. in precision dispensing pumps), the stepper motor can reach higher and finer
resolutions thanks to digital processing. The improvement in control, process and surface quality
is not only a theoretical advantage.

c) Direct drive

Stepper motors have maximum torque in the lower speed range and the Nanotec microstep dri-
ves enable still acceptable concentricity properties up to approx. 2 rpm. Other motors often need
gears for this purpose in order to fulfill the requested speed and force requirements. Direct drives
reduce system costs and, at the same time, increase operational reliability and life expectancy.
Naturally, if the space available is limited or the external moments of inertia are high, gears are
essential for power and force adjustment.

d) Positioning accuracy

As well as minimum coastdown, stepper motors also have a minimum transient response
because of the narrow step angle. Even without external linear or angular encoders, stepper
motors are excellent at fulfilling speed and positioning tasks. The microstep changeover of the
Nanotec drivers can, in fact, further increase the accuracy or resolution at no extra cost. All
Nanotec stepper motors are also available with competitively priced encoders for detecting any
blockages and for closed-loop applications.

e) High stiffness without brake
Stepper motors have the maximum holding torque at a standstill and thus also offer high
system rigidity. Because of this property, no external braking mechanism is necessary unless safety
braking is required for the Z axis.

f) Avoiding damage to machines and injuries

The disadvantage sometimes referred to as the "loss of sync." if a motor is blocked can even be
an advantage in some cases with regard to constantly increasing safety requirements. Sliding
clutches and overload clutches in order to meet prescribed safety requirements are not normally
necessary in association with stepper motors.

B Reliability

Forcesin N

Shafts & 4.00 mm

ST28; ST41; ST42; DB42

ST57; ST59; DB57
Shafts & 6.356 mm

ST57; ST59; ST60
Shafts & 8.00 mm

a) Max. admissible axial and radial forces (Fa and Fr)

Shafts & 5.00 mm

Shafts & 14.0 mm

Shafts & 19.056 mm

b) Reduction of the average expected service life

Radial forces (Fr)

Distance a (in mm) 5 10 15
30 18 14

58 36 26

130 90 70

163 112 85

535 355 265

640 425 320

20

20

52

63

240

Axial forces (Fa)
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80

Motorlager-Lebensdauerabschéatzung der Nanotec Motoren

Schri X IS M L [C [Wellendurchmesser Breite [Lager- |Tragzahl(N)|Kugel -
groBe | | I | da /di (la /i X y |type stat. dyn. [anzahl|diam
z Dw
SH4018 x_| 23,5 29,5 37 5| 8[306] 200 5| 8|625zz 675| 1735, 712,778
SH5618 27| 39,1| 42,1] 65| 88| 635| 11]799| 718 7| 8[627zz |1370| 3305 713,969
SH8618 46,3|78.6 |112 9,53| 12| 359 1017] 10| 13]|6200zz | 2460| 4170 8| 8,688
X-C = SchrittmotorgroBe bzw. Lange , MaBe in mm , Wellenmaterial JIS Norm 303 - ASK 3000S
Zugfestigkeit min. 490 , max. 785 N/mm? a(mm) Fr(N)
Motortype :
b —Pita—|Fr
1) Kugellagerbeanspruchung ! y !
Fr o= frasrin Fri=-Frra/b ‘»H‘ |
Fry=oder 0= Fr*a -Fri*b N Iﬂ _]
Fri=Frra/b X N
r 1
I R,
Fr2 —poofrisre-fr Frp=Fr-(-try) da di
Fr2=oder p o Fr2- Fri - Fr N X F": [ 925]u/min
Fr2 = Fri + Fr
2) Belastungsverhiltnis Tabelle 1 - filr e-Konstante und X/Y Werte
Fa/z*(Dw)? Fa/z’'Dw’ |Fa/Fr <e [Fa/Fr>e e-
X Y|Konstante
FainN Fa/z*(Dw)* __140018 23[ 019 1
[O56]exact = 05853  _—=2 ] 0,035 1,99 022 2
\\3\‘ 0,07 1,711 0,26 3
3) Tabellenwerte 1 Xk 0,105 1,65 0,28 4
a) e-Konstante 0,143 1 0/056 145] 03 s
Je nach Wert des Belastungsverhaltnisses 2) = D25 \ A 0211 131/ 034 &
ist die e-Konstante aus Tabelle 1 zu emitteln und 744 0,352 1,15( 038 7
kann endgiiltig mit der Formel e bestimmt werden. 8 0,527 1,04| 0,42 8
2B.D25=0,56 (e=0,42=8 aus Tabelle 1) 9 | 0703 11044 o
& = 8+((D25-8)/(9-8))"(9-8) 1 11 -71] 4
& = 0,42+((D25-0,527)/(0,703-0,527))"(0,44-0,42) 2 [ 081 22| 2
e=024 3 | 054 -05/ 3
Um die e-Konstante schneller bestimmen zu kénnen, wurde die Formel in der Spalte 4 | 052[ 036 4
084-041 [ hinterlegt und die e-Konstante kann mit der Angabe der passenden s 054 06| s
Spaltennummer 034 - 041 (Bezug 1 - 9 ) schnell ermittelt werden 6 | 044]| 092| s
zB. des 056=8 7 | 043 1,02| 7
s | 042 1,03[ s
9 |[-1.15[1,02] ¢

¢) Machining of the motor shaft!

All Nanotec motors are brushless, have high-grade ball bearings in the front and rear bearing shells, and achieve an expected service life of
more than 20,000 hours of operation under admissible operating conditions. The information on the service life is based on the test results of repu-
table ball bearing manufacturers as well as our own trials. The calculated L10h values are purely theoretical values for optimum operating conditions
and are not subject to any claims under guarantee.

Type Fr (distance a1) Fa
yp (in mm) (in N)

SP06-SP08 1.0 0.5
SP10-SP20 2.0 1.0
SP25-SP35 3.0 1.5
SP42-SP55 5.0 2.0
Fr

ﬂ 3
L 5 10 15 |20

J \ ‘ Fa
al
Wellenmitte

Negative influences on the average expected
service life L10 specified by Nanotec are:

Intermittent load

Excessive radial and axial loads
Vibrationandoscillation,veryhighcycl.acce-
leration

Inaccurate angular and centering alignment
Ambientconditionssuchasdust, humidity,

corrosive gases, etc.
atanincreased operating temperature (over

approx. +70°C, the service lifetime is halved
per~+15°Cduetotheshortenedlubrication
periods)

If there are an extremely high number of
oscillating movements within an angle of 360°,
suitably adapted greasing and lubricant fillings
may be necessary under certain conditions.
Custom motors with ball bearings of this type
are available on request.

At unduly high radial forces or external blows, the inner shaft becomes bent and the rotor can come into contact with the stator. This can lead to
damage of the rotor or stator causing microscopic particles to accumulate in the air gap and resulting in noise and blockages.

Also, in the mechanical finishing of the motor shafts, in addition to the maximum deflection, attention must be paid especially to the necessary
sealing, so that no microparticles can get into the engine compartment through the thrust ball bearings despite the strong magnetic attraction of the rotor.
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B Common specifications of the ST... types and DB motors

Motor size 20 (28) 41 (42) 59 (57.60) 89 110
Concentricity: 7 0.05 mm 0.05 mm 0.05 mm 0.1 mm 0.05 mm
Parallelism: J_ 0.1 mm 0.1 mm 0.1 mm 0.075 mm 0.076 mm
Concentricity: @ 0.075 mm 0.075 mm 0.08 mm 0.075 mm 0.075 mm

Radial play of the shaft:
Axial play of the shaft:
Step angle precision:(SH,ST)

Insulation resistance:

Dielectric strength:
Insulation class:

Temperature increase:

Operating temperature range:
Storage temperature:
Ambient humidity (working area):

Ambient humidity (storage area):

Max. 0.025 mm (at a radial load of 5N)
Max. 0.075 mm (at an axial load of 10N)

at full step = 5% non cumulative (no load)

100 MOhm at normal ambient temp. and ambient humidity,

measured between the winding and motor housing
0.5kV at 50Hz for min. 1 minute

Class B (130 °C)

80 °C or less determined by measuring the change in

resistance after the nominal voltage has been applied to

the blocked stepper motor

-10 Cto +50°C
-20 Cto +70°C

20% to 90% non-condensing (free of corrosion)

8% to 95% non-condensing (free of corrosion)

©10.075|A
A10.05

B Construction, protection classes and safety considerations

a) General construction

Practically all stepper motors are manufactured in accordance with ISO 9001 and, when used as designated, they comply with the safety require-
ments contained in the relevant standards and regulations. The motors have a closed construction (protection class IP 20) with a through opening
provided with a small bushing for the cords. The bearing plates are made of die-cast aluminum and carefully connected by means of a centering
ring and rotor rings. Ball bearings lubricated for the whole of their service life are chosen and their machining and smooth running is checked.
The metal plates of the stands between the die-cast rings are connected by means of rivets or screws at all corners.

b) Protection classes (acc. to DIN

40050 Aug. 1970)

Nanotec also offers stepper motors suitable for tough environmental conditions.

Protection classes

First number

Ident characters IP (})
First number

Second number

c) Safety instructions

Protection against contact and foreign
bodies

No protection

Protection against large foreign bodies
(greater than 50 mm &)

Protection against medium-size foreign bodies
(greater than 12.5 mm @)

Protection against small foreign bodies
(greater than 2.5mm &)

Protection against granular foreign bodies
(greater than 1 mm @)

Protection against heavy dust deposits

Protection against penetration of dust

Second
number

0

1

Protection against water

No protection

Protection against vertically dripping
water

Protection against dripping water falling at
an angle (up to 15° C to the 1)
Protection against spray water

(up to 60° C to the vertical 1)
Protection against spray water

(from all directions)

Protection against hose water

(12 1/min; min 0.3 bar)

Protection against powerful hose water
(100 I/min; p~1 bar)

Protection against sporadic immersion

Protection against submersion

As with any form of concentrated energy, the use of electric motors is associated with possible dangers. The level of danger can be considerably
reduced by suitable constructive realization, the correct selection, proper installation and well thought-out application. In terms of the load and
ambient conditions, the user must pay attention to correct installation and application of the devices. Therefore, it is of utmost importance that the
end user observes all electrical, thermal and mechanical safety instructions.

B CAD library
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The CAD and PDF formats from Nanotec allow
you to integrate the following product drawings

quickly and efficiently in your construction:

m  Stepper motors + BLDC motors (also in
protection class IP 54 and IP 65)

®  Stepper motors + brushless DC motorsin
special versions (with junction box or
plug&socket connection)

m  Stepper motor + DC motor with attach-
ment (encoder, brake)

®  Stepper motor and servomotor with gear
(spur, screw and planetary gears)

®  Plug & Drive stepper motors

®  Controls for internal integration or on top
hat rails (microstep controller and motor
controllers)

Many articles are available online in PDF,
DXF or DWG format at www.nanotec.de

B Performance calculation and appropriate motor selection

The necessary power capacity and size of the motor depends primarily on the external mass
movements and their frictional conditions.

1) Friction force or moment of friction

a)

Linear:F=megepu
The friction F (N) is determined primarily by the mass = m (weight kg)
and the friction coefficient = p.

Rotation : Md =F e r
The torque Md (Ncm) is determined by the friction F (N) and the lever arm r (cm)
(depending on the Angriffspunkt and distance to the force action line).

2) Acceleration torque

3)

4)

Due to the law of inertia, the force or torque is greater the
faster the mass is accelerated:

Linear:F=m-=ea
(@ = Ve-Valt)
v, = end speed, v, = starting speed

Rotation: Md = J * a

(J= pol. moment of inertia, e.g. full cyl. m ¢ r2)
(@ = ne - na/t)

ne = end speed, n, = starting speed

Power rating
P, =Md * 6.28 * f/ z (Md = torque from the motor curve,
f = step frequency in Hz, z = steps/rotation)

Simple torque determination

Apart from the mathematical determination, the determination of force and torque by means
of spring balance and torque gage is especially advantageous because it takes into account
the difficult-to-determine friction factor.

l¢

F=m e+ 98

Md=Fer

Force determination via spring balances

F1 = scale value * 9.81

F2 = Md = scalevalue * 9.81 = r

Force (N) with scale value in g or kg
e.g.200 g =200 * 0.001 « 9.81 ~2N
eg.2kg=2+981~20N

7 orvialeverarmr =5cmat2kg
eg.2+kg=2+981°5=100Ncm

Torque determination via dial gage

Scale value in gcm

eg.
200 gcm = 2 Ncm
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B Controllers and switching features

Practically all stepper motors can be delivered with 4, 6 and 8 power supply cords/leads where 4 leads are suitable for bipolar operation only, 6 leads

for unipolar and somewhat restricted bipolar operation, and 8 leads for unipolar and bipolar operation. With only 4 switches, unipolar operation is
very easy but is used less often nowadays because of highly-integrated constant current bipolar controller ICs available with a torque that is approx.

30% higher. Also constant voltage operation seldom appears on the market due to its high power loss.

Unipolar connection Bipolar switching sequences Stepper motor animation

e.g. Constant
voltage operation
e.g.constantcurrent \WNanatec® Jp——
a) Bilevel operation oo |
b) Series resistor
Unipolar switching sequences Unipolar switching sequences
Mode winding Mode winding
1 1/2 A A\ B B\ 11 1/2 A B
1 1 + 0 0 + 1 1 + +
2 <p 0 0 0 2 I 0
2 3 + 0 + 0 2 3 +
4 0 0 + 0 4 0
3 5 0 + + 0 3 5 - -
6 0 + 0 0 6 0
4 7 0 + 0 + 4 7 +
8 0 0 0 + 8 0 +
1 1 + 0 0 + 1 1 + Stepper motor animation at www.nanotec.de,

Connection arrangement of stepper motors

The stepper motors offered by Nanotec can be operated in different switching modes that give the motor different characteristics in each case.
The 4-lead version is already wired up internally so there is only one connection possibility here. Motors with 6 leads can be operated with one half
of the winding or serially, the version with 8 leads can be operated in all listed switching modes. We will only consider the bipolar control here, which
is used almost exclusively today.

1. One half of the winding: Here only half of the windings of the motor are used, therefore the holding torque that can be achieved is also less than
in the other modes. This mode only offers advantages in the high speed range of the 6-lead motors which is clearly apparent from the respective
motor diagrams.

2. Parallel: The highest motor power is achieved in this mode. The low inductance keeps the torque of the motor constant, even at higher speeds,
although a higher phase current is also required.

3. Serial: This mode is suited to the lower speed range where high torque is reached with low current. But due to the high inductance, the torque
drops off quickly at higher speeds.

The values specified in the datasheet always refer to one half of the winding. The following table shows the rule for converting the individual pa-

rameters to serial and parallel switching mode. This function can also be listed online on the overview page of the individual stepper motor series
(under Type, Control).

The holding torque is reached at the respec-

Value 1 winding half as in datasheet Serial Parallel tive nominal current. If the current deviates
the value can be calculated accordingly from
Resistance R 2 B2 the proportionality between the phase current
and holding torque. Half the current (in the
Inductance L 4xL L same connection), therefore, leads to half the
holding torque.
Phase current V2 1 *v2
Holding torque M M *v2 M * V2

I Attention: This correlation only applies for the holding torque and for the lower speed range (where the torque has not yet
dropped), but not for the entire motor curve. At high speeds, the set current can no longer reach its maximum value because
the switching operations on the winding are then too fast. This (real) current reduction leads to a drop in the motor curve with
increasing speed.

It is also possible to operate the motor briefly with higher current. Here, however, attention must be paid that the housing temperature does not
exceed 80°. Depending on the motor, saturation is reached at 1.5 - 2 times the value of the nominal current, the torque then no longer increases.

B Motor connection: Nanotec stepper motors

8 leads - parallel for high frequency > 1 kHz

Current per winding x 1.4 = current per phase
e.g.: Current/winding 1 A = 1.4 A/phase

8 leads - serial for low frequency < 1 kHz

Current per winding x 0.7
e.g.: Current/winding 1 A = 0.7 A/phase

= current per phase

A

AN

B

B\

schwarz (rot)

Type:
ST59..

schwarz/weiB (rot/weip)

griin/weiB (schworz/weiBE}

griin (schwarz)

rot (griin)

(ST89.., ST57.., ST5918D..)

rot/weiB (griin/weiB)
blau/weiB (gelb/weiB)

blau (gelb)

A

AN

B

B\

schwarz (rot)

Type:
ST59..

schwarz/weiB (rot/weiB

griin/weiB (schwarz/weiB)

griin (schwarz)

rot (grin)
blau (gelb)

(ST89.., ST57.., ST5918D..)

blau/weiB (gelb/weiB)

rot/weiB (griin/weiB)

6 leads - 1 winding halves for high frequency >1 kHz

Current per winding
e.g.: Current/winding 1 A = 1 A/phase

= current per phase

6 leads - serial for lower frequency < 1 kHz

Current per winding x 0.7
e.g.: Current/winding 1 A = 0.7 A/phase

= current per phase

A

AN

B\

braun (schwarz)

schwarz (gelb)

orange (griin)

rot (rot)

A

AN

B\

braun (schwarz)

schwarz (gelb)

orange (griin)

rot (rot)

Type: Type:
ST41.., ST42.. ST41.., ST42..
(ST28.) (ST28..)

4 leads 4 leads

Current per winding
e.g.: Current/winding 1 A = 1 A/phase

= current per phase

Current per winding
e.g.: Current/winding 1 A = 1 A/phase

= current per phase

A

AN

B\

braun (schwarz)

Type:

(ST20..)

orange (griin)

ST41.., ST42..

rot (rot)

gelb (blau)

A

AN

B\

Type:
ST110..

rot
weil Q

gelb
griin
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2-phase stepper motors ) Nanotec
o o
B Permanent magnet stepper motors, 7.5°-18°, types SP0618 - SP5575 Speed/torque curves
SP0618M0204 SP0818M0204 SP1018M0204
Option Pin configuration s, i s
% :D- . £ g Eoums
Getriebe M steuerung ) BIpOIar g"“""’ / g g —
White \
HYW H \ H
ooms|
A -
Red
Y B_B‘z’ . S S —_ S — o S . —
] =
=}
o % SP1518M0104 SP1518M0204 SP2018M0506
>
Unipolar £ oo ! g
White § ‘ i I
A - il -
Black i ’ fo ]
\ oo
Red A o5 -
B B P ppeP———C oo LS— — s P sy oo
S £ 3
o ] °
oM > SP2515M0406 SP2575M0206 SP2575M0506
- - -
E E E
- wi - . e H H H
w!th m'olded on plug' . . Order identifier F F Faa
- with high-quality plain bearings on both sides H H H
2 oo 2 oo 2 o
Thanks to the simple construction, SP permanent magnet motors are suitable for low-cost § § §
device applications where larger step angles suffice. H H H
The SPG variants have an integrated gear with a reduction ratio from 50 or 102. i e e
grated g SP(G) 3575 S 0506 9
A = one shaft end e st s Vet (9801 ot e Spe Ve velotad (R0 ot e sp Ve velotad (R0 L
SP2575M0704 SP3575S0506 SP3575M0906
-
- £ £
Available versions (other version of winding, shaft and flange on request) 3 3 o H
Step Current Voltage Holding Resi Indt Rotor inertia Weight Dia :! o0t :! :! W
Type Resoluti per windi per winding torque per winding per winding torque meter £ E £
° A/winding V/winding Ncm Ohm/winding mH/winding gcm2 kg (mm) H HES) H -
oons
SP0618M0204 18° 0.250 3.0 0.045 12.0 10.00 0.002 0.002 6
SP0818M0204 18° 0.238 5.0 0.059 21.0 1.37 0.002 0.003 8
. .. s a2 epv vemen Vo 101 it a2 epv vemen Vo 101 Lo
SP1018M0204 18° 0.220 33 0.160 15.0 3.00 0.010 0.004 10
SP1518M0104 18° 0.065 12.0 0.320 190.0 37.00 1.000 0.012 15 SP427550606 SP4275M0806 SP5575M0106
SP1518M0204 18° 0.24 12.0 0.350 50.0 9.00 1.000 0.012 15 - L - L - wi
SPG1518M0504-50 0.36° 0.50 5.0 13.500 10.0 230 1.000 0.012 15 H H g o
H 3 oo H
SPG1518M0504-102  0.176° 0.50 5.0 20.000 10.0 2.30 1.000 0.012 15
E £ £ o
H H H
SP2018M0506 18° 0.500 5.0 0.500 10.0 1.85 1.000 0.026 20 § oo 1. H
SP2515M0406 15° 0.430 5.0 1.000 1.5 2.30 1.000 0.036 25 °
SP2575M0206 7.5° 0.240 12,0 1.600 50.0 12.00 1.000 0.036 25
a2 epvs e Vokeind (0T st a2 epv vamen Voo 100 s a2 epv vamen Voo 101 L
SP2575M0506 7.5° 0.500 5.0 1.400 10.0 2.00 1.000 0.036 25
SP2575M0704 75° 0.760 38 1.000 5.0 3.00 1.000 0.036 25 SP5575M0604
SP357550506 7.5° 0.500 5.0 4.000 10.0 3.80 5.000 0.090 35 - 60
<
SP3575M0906 7.5° 0.860 5.0 5.500 5.8 6.50 7.500 0.090 35 £ o
H
SP427550606 7.5° 0.590 5.0 5.000 8.6 4.50 9.600 0.110 42
LY
SP4275M0806 7.5° 0.810 5.0 6.000 6.2 5.50 9.600 0.130 42 i
SP5575M0106 7.5° 0.120 12.0 15.000 100.0 107.00 12.500 0.270 57 "o
SP5575M0604 7.5° 0.625 5.6 12.000 9.0 19.50 12.500 0.270 57
a2 epvs e Vokeind (0T st
All data refer to 1 half of the winding or unipolar!



2-phase stepper motors

B Permanent magnet stepper

motors, 7.5°-18°, types SP0618 - SP5575

) Nanotec’

Front view and mountin Side view Rear view
9
1} 9.90.05 o g 4 8
| B 481003 K 05 05 105
g - L
=
]i‘f T " ) [ S
le = 1 —
Ly 5 ¥ UL1007 AWG30
51003 | 1. g L=250mm
10.2£0.05
%/JST PHR
SP0818M Front view and mounting Side view Rear view
7.8 0.5
05 04
o3
8
— | 2
U/ 8
L— UL1007 AWG30
5.2 z L=250mm
=
™ JST PHR
BENDING POINT
SP1018M Front view and mounting Side view Rear view
7.5:0.2
8l s
og|og
8| JST PHR
Q
=7 :,/l —
; UL1007 AWG30
0.6 L=250mm
(10) Q)
SP1518M Side view Rear view
1¢00.25
8 6.2:0.1
-| o9
og| w
| o
af &
(] [o) T =
g E ey | L O T I | r— y |
~ [e} |
N fes X, vl
06 AWG 28
45005 " L=250+10mm
17.5
SPG1518M Front view and mounting Side view Rear view
9105 235 max
2 o 18 215
&
< IST-PHRL [ 05 L
UL157) AWG28 = ‘ 2 ©
/ o ——— =
2 () o & [ | n
R & € g | 1 L N
[ [ —
L _J 08 i d
S
”r@l il 9
1.5max
Front view and mountin; Side view Rear view
]
\ 10.5:05 18.5Max.
o7
© -
g B 3
o

SP2515M Front view and mounting Side view Rear view
1120.5 15.5
T ] 0.8
o
(=] i & ©
A 77421;
g. -~
g Connector: JST XHP-6
o
. g 1,592 AWG 26 L=250+10mm
SP3575S Side view Rear view
11.08:0.5 16.5Max.
o
K =
2
-5l 8 Connector: JST XHP-6
o o9
a8 AWG 28 L=250+10mm
151025 12.2
SP3575M Side view Rear view
11.08+0.5 22Max.
_.p. 08
|
. i
=} 0
: o}
oS § Connector: JST XHP-6
[=[=1=] I
ISAES 22 AWG 26 L=250+10mm .
+0.25 &
157 2
SP4275S Side view Rear view
1 1310.5]
~|8
sle
HE =
~ @
©wQ I
og <
Slos
ale AWG 26 L=250+10mm
025
b 15 17Max,
ront view and mountin ide view
Front vi d ting Side vi
1 130.5
~| 8
slg
=
o8 —
0| T4
o3| 2
o |8
5|8 AWG 26 L=250+10mm
B 0.25
! 2-93.5:01 1.5% 22.5MAX,
Front view and mountini Side view Rear view
g
2-R5 44
11
> —
| 3
19 &/ S=="1
FE 8 i b= )
! ; C.‘:&f AWG 26 L=250+10mm
S}
N
2-945 18405 25




2-phase stepper motors

) Nanotec’

B Type ST2018 - sizes S, M, L - 1.8°

Outline drawing (in mm)

Option Pin configuration

Speed/torque curves

Bipolar

Black

Green

|

Red
Blue

Order identifier

ST2018S0604

Drehmoment / Torque / Couple / Par [Nm]

0.02.

0.015

0.01

0.005

100 ] 1000
Drehzahl / Speed / Vitesse / Velocidad [min-1]

10000

ST 2018 S 0604

A = one shaft end

B = two shaft ends
for encoder

ST2018M0804

Drehmoment / Torque / Couple / Par [Nm]

0.03.

0.02

0.01

100 ] 71000
Drehzahl / Speed / Vitesse / Velocidad [min-1]

10000

Front view and mounting Side view Rear view
< ||
<=
nilo
2/
=
@ 15¢1 "A" max . 9.5:05
|
3l o 15 \ g} il
g = 2 \ S (only for type 10 2_M16
w 1 .
s|2 [A] | S sT2018..-B 4Ry Faman
|- A Ready for encoder+ —=; |
e driver mount) i ST N
— —, — N
itk | P I A R :;éf r\?* - TR N
B . Connector Type: =
JST XHP-4 > o >t
& 10 N
DEEP 3 min. Contact: o A%y,
SXH-001T-P0.6 i ~
UL1430 AWG26 1.8
L=300+10mm
Available versions (others on request)
Current Holding Resistance Inductance Rotor inertia Weight Length
Type per winding torque per winding per winding torque "A"
A/winding Ncm Ohm/winding mH/winding g cmz2 kg mm
ST201850604 0.60 1.80 6.5 1.70 20 0.06 33
ST2018M0804 0.80 3.00 54 1.50 20 0.08 42
ST2018L0804 0.80 3.60 6.0 2.20 23 0.09 48

ST2018L0804

Drehmoment / Torque / Couple / Par [Nm]

0.03

0.02

0.01

100 1000
Drehzahl / Speed / Vitesse / Velocidad [min-1]

10000




2-phase stepper motors

) Nanotec’

B Type ST2818 - sizes S, M, L - 1.8°

Outline drawing (in mm)

I..’

Option

Pin configuration

Speed/torque curves

Unipolar
Black

Yellow

Green

;

Red
White
Blue

Order identifier

ST 2818 S 1006

A = one shaft end

B = two shaft ends
for encoder or brake

Front view and mounting

[ 28+1
N )
[J 23:02 \/Q‘l'

L-M2.5
DEEP 4=05.

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

UL1430 AWG 26
L=300+10mm

<|[2 Side view Rear view
wnilo
S
=N 201 "A" max. B‘Sﬁ‘
©o§ z 2L ‘ 2{ (only for type 20, %—ﬁZjﬁ
Iy [A] } °2| ,~-ST2818..-B ‘ |/
. | S Ready for encoder + -~ NN
3 | %ii driver_mount) A I 1 QL ol e
og gkifafffﬁffA’**V*?vT_ifi @ Al
jS3 \“I:, f \\< ,/
T~—4Ro s & i £,
I 2s - Hox6

Available versions (others on request)

Current
Type per winding
A/winding
ST281851006 0.95
ST2818M1006 0.95
ST2818L1006 0.95
ST2818L1404 1.40

All data refer to 1 half of the winding or unipolar!

Holding Resistance
torque per winding
Nem Ohm/winding
4.3 2.8
7.5 3.4
9.0 4.6
9.0 23

Inductance
per winding
mH/winding

1.0

Rotor inertia Weight
torque
gcmz2 kg
9 0.110
12 0.176
18 0.250
18 0.250

Length
WA
mm

32
45
51

51

ST2818S1006
0.6A 48V Seriell
E oo T - 1A 48V WYV\ck\ungshaI((e
& ™
s
s
3
N T
“3,’ 0.04 T~
: |
5
£
2
£
3]
9 oo
100 1000 10000
Drehzahl / Speed / Vitesse / Velocidad [min-1]
ST2818M1006
0.08
R E—
\ -
= 0.6A 48V Seriel
T - 1A 48v 1 Wickungsnaire
b ——
g 0.06 T~
N
B |
8
o [
g
5
T o004
€
5
5
£
o
a
0.02 ‘K
100 1000 10000
Drehzahl / Speed / Vitesse / Velocidad [min-1]
ST2818L1006
0.2
0.6A 48V Seriell
T - 1A 48V 1 Wicklungshalfte
=
&
< o015
o
E
8
>
g
5
2 o T TTT——— |
2 NEER
5 _—
5 T
£
o
o
0.05 \
100 1000 10000
Drehzahl / Speed / Vitesse / Velocidad [min-1]
ST2818L1404
0.14
_ 1.4A 48V Seriell
E
Z 012
&
3
S 010
8
2
g oo
z
8
£ 006
5
£
s
o
0.04
0.02

100 1000 10000
Drehzahl / Speed / Vitesse / Velocidad [min-1]




2-phase stepper motors

) Nanotec’

M Type ST3518 - sizes S, M, L - 1.8°

Option

Pin configuration

Speed/torque curves

Bipolar
White
A
A
Red
é B B 5
L
Order identifier
ST 3518 S 0804
A = one shaft end
B = two shaft ends
for encoder
Outline drawing (in mm)
Front view and mounting Side view Rear view
035.2 ; § 24105 "A"t1 13.5¢1,
0 26x0.2 5 2 | 2-M2.5x0.45
SN | g} deep 2 min.
A 1°F)
© | 8 |
o |
gl oy o
og 1 R S e _ ]‘
| A i
S A
\—(only for type
N
o2 ST3518...-B Y
deep 3min. 8 UL1430 AWG26 ;Rigady for er:)coder -
river moun
L=300+10mm.

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

Available versions (others on request)

Current
Type per winding
A/winding
ST351850804 0.8
ST3518M1004 1.0
ST3518L1204 1.2

All data refer to 1 half of the winding or unipolar!

Holding Resistance
torque per winding
Ncm Ohm/winding
7.0 4.0
14.0 27
23.0 3.4

Inductance
per winding
mH/winding
2.3
4.3

28

Rotor inertia Weight
torque
gcmz2 kg
10 0.15
14 0.18
43 0.30

Length
WA
mm
26.0
36.0

52.0

ST3518S0804
0.8A 48V Seriell
0,08 fs = Start / Stop Frequenz
™~
~
£ ™
Z
5 \
o
~ 0,06
2
=
>
o
O
g
<3
S
£ o004
k=
o
£
o
£
<
o
[a]
0,02
fs
100 i . 1000 10000
Drehzahl / Speed / Vitesse / Velocidad [min-1]
ST3518M1004
0.2
1A 48V Seriell
T fs = Start / Stop Frequenz
Z
s
o
~ 015
o
Q
>
o
]
g
=3 .
o T
o1 M
k=
o
£
o
£
=
[
a
0.05
\&
100 ] ~ 71000 10000
Drehzahl / Speed / Vitesse / Velocidad [min-1]
ST3518L1204
0.3.
1.2A 48V Seriell
T fs = Start / Stop Frequenz
Z
T
o
E ™~
Q
> ™
8 0.2 \\ !
g
g
e
k=
o
£
o
£
s 01
a

Vs

100 ] 71000
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2-phase stepper motors

) Nanotec’

B Type ST4209 - size X, S, M, L - 0.9°

Outline drawing (in mm)

Option

Pin configuration

Speed/torque curves

Unipolar
Brown
A
Black
Orange
EB 5 B‘l
ko] o) z
0] = e}
o < 3
Bipolar
Brown
A
Orange
EB B‘l
ko] z
ol o
« @

Order identifier

ST 4209 S 1006

A = one shaft end

B = two shaft ends
for encoder or brake

Rear view
EEEN
} ol 2-M2.5x0.45
=3
} @'l lonly for type
| | ~=ST4209...-B
| //T/ Ready for encoder +
T:?L"/*jr driver mount)
77#7?

L5
(2.5 for ST4209X...)

Front view and mounting Side view
0 42.3 MAX 24305 "A"£1
[ 31:01 E 2
| o=
¢ o B
RSl T 4F=—= N el
N
S
o [LToa[a}+
2 5
\§ o UL1430 AWG 26
!
pEPTH ® L=300+10mm

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

Available versions (others on request)

Current Holding
Type per winding torque

A/winding Ncm
ST4209X1004 1.00 17.0
ST4209S0404 0.42 7.6
ST4209S1006 0.95 15.0
ST4209S1404 1.33 22.0
ST4209M1206 1.20 25.0
ST4209M1704 1.68 36.0
ST4209L1206 1.20 31.0
ST4209L1704 1.68 44.0

All data refer to 1 half of the winding or unipolar!

Resistance

per winding

Ohm/winding
8.70
13.00
4.20
2.10
3.30
1.65
3.30

1.65

Inductance Rotor inertia Weight Length
per winding torque "A"
mH/winding g cmz2 kg mm
18.0 20 0.15 22.0
75 35 0.22 33.5
4.0 35 0.22 33.5
5.2 35 0.22 335
4.0 54 0.28 39.5
4.0 54 0.28 39.5
4.8 68 0.35 47.5
5.0 68 0.35 47.5

ST4209X1004
o
‘f 1A 48V Parallel
B
Z
£
< 015
@
] —_—
3
g
E 0.1
€
G
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2
<
o
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e
s
1
£
o
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2-phase stepper motors

) Nanotec’

B Type ST4118 - sizes S, M, L, D - 1.8

Outline drawing (in mm)

Option

Steuerung

Pin configuration

Speed/torque curves

Unipolar
Brown
A
Black
Orange
EB : B‘l
g 2 2
j0] = [}
o g 3
Bipolar
Brown
A
Orange
EB B‘!
g 5
L

Order identifier

Front view and mounting

OL23 2405

Side view

“AT 13.541

[ATo0s]

s (only for type
STi 7 TSTL1E..-B
s Ready for encoder +

driver mount)

S

AWG26 UL1430

L=300mm
\JST XHP

Rear view

2-M2.5x0.45

@

~

St

@

N e

DEPTH 2 MIN.

ST 4118 S 1404

A = one shaft end

B = two shaft ends
for encoder or brake

Current
Type per winding
A/winding
ST4118X0404 0.40
ST4118X1404 1.40
ST4118S0206 0.22
ST4118S0406 0.35
ST4118S0706 0.70
ST4118S1006 0.95
ST4118S1404 1.40
ST4118M0406 0.40
ST4118M0706 0.70
ST4118M0906 0.90
ST4118M1206 1.20
ST4118M1404 1.40
ST4118M1804 1.80
ST4118L0804 0.80
ST4118L1206 1.20
ST4118L1804 1.80
ST4118L3004 3.00
ST4118D1804 1.80
ST4118D3004 3.00

All data refer to 1 half of the winding or unipolar!

Holding
torque
Ncm

1.7

9.0
15.0
16.0
16.0
15.0
20.0
28.0
28.0
28.0
28.0
24.0
28.0
50.0
35.0
50.0
50.0
80.0
80.0

Available versions (others on request)

Resistance

per winding

Ohm/winding
24.00
2.00
75.00
30.00
7.60
3.90
2.00
30.00
9.50
5.70
3.10
1.20
1.10
9.30
3.30
1.75
0.63
3.00
1.10

Inductance
per winding
mH/winding

36.00
1.60
53.00
21.70
6.80
2.80
3.60
25.00
8.00
6.80
2.90
1.70
1.85
17.00
4.30
3.30
1.08
7.00
2.70

Rotor inertia Weight Length

torque “A"

gcmz2 kg mm
20 0.15 26
20 0.15 26
38 0.20 31
38 0.20 31
38 0.20 31
38 0.20 31
38 0.20 31
57 0.24 38
57 0.24 38
57 0.24 38
57 0.24 38
57 0.24 38
57 0.24 38
82 0.34 49
82 0.34 49
82 0.34 49
82 0.34 49
102 0.50 60
102 0.50 60

ST4118X1404

02,

Drehmoment / Toraue / Couple / Par [Nm)

00

7900,
Drenzahl / Speed  Viesse / Velocidad [min-1]

76000

ST4118S0706

.
=
H
| T}
H
g
i
H

N

Drehzan/ Specd ! Vitesse / Velocidad [et] 1es.

ST4118M0406

.
g || L
\
£ o2
H
5
I
H

00 7900,
Drenzahl / Speed  Viesse / Velocidad [min-1]

ST4118M1206

P \
H

H

00

ST4118L0804

05,

7500,
Drenzahl / Speed  Viesse / Velocidad [min-1]

70000

Lo ]

Drehmoment / Toraue / Couple / Par [Nm]

00 7500,
Drenzahl / Speed  Viesse / Velocidad [min-1]

ST4118L3004

76000

Drehmoment  Torque / Couple / Par [Nm]

00 7000
Drenzah! / Speed  Viesse / Velocidad [min-1]

76000

ST4118S0206
o
£
H
g o \
5
£
H
oen a1 Speea vhesn Vet (S50 o
ST4118S1006
o
£
3
£ ot
H
§
£
oo
oenal1Speea vaesn Vet (950 o
ST4118M0706
o
£
£l L L
3
£ o2 TTTT—
H
H
£
i \\\\\\
o
oenal1Speed vhesn Vet (950 o
ST4118M1404
) o]
H
H
H
£
H
oenal1Spee vhesn Vet (S50 o
ST4118L1206
o
5 158,20 { whiamgoane
H L
£ o2
H
5
£
Y
T Crontfs opana  vasmse Velookna (90 o
ST4118D1804
H
2
; \
&
H
£
&

00

000,
Drenzahl / Speed I Vtesse / Velocidad (min-1]

76000

ST411850406
&
f
H
H
;
g o1
Drenzan 1 Speed 1 Vitesse / Velocdad [hert] e
ST4118S1404
) e ]
E
H
I L
H 38
:
g o1
Drenzan 1 Speed 1 Vitesse / Velocdad [hert] e
ST4118M0906
#
£
3
£ o2
H
{3
;
o
Drenzhng 1 Speed 1 Vitesse / Velocdad [hert] e
ST4118M1804
) e ]
z =
i -
H
:
g o1
Drenzang 1 Speed 1 Vitesse / Velocdad [hert] e
ST4118L1804
H
H
3
%
£ o
£
:
&
Drenzant 1 Speed 1 Vitesse / Velocdad [hect] oo
ST4118D3004
i
H
N
3
-4
H
b
&

00 7000,
Drenzahl / Speed I Vtesse / Vlocidad (min-1]




2-phase stepper motors

B Type ST5909 - size X, M, L - 0.9°

Outline drawing (in mm)

Option

Black

Pin configuration

Speed/torque curves

) Nanotec’

Bipolar

Black/white j
Green/white j
Green

|
A

Red
Blue

Red/white
Blue/white

Order identifier

ST 5909M2008 -

A = one shaft end

B = two shaft ends
for encoder or brake

Front view and mounting

[ 56.4
[147.14:02

=TI

Connector Type: JST XHP-8 0000

Contact: SXH-001T-P0.6

L _ (only for type

Side view
20.6£0.5 A" 13.5¢1
g y =
o3 1.6 5 |
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©
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\
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ki e | S B SR A R pr——
e 1=
; i
<| |
BE '
S|lof[LoA]A]
(@aN UL1430 AWG 22
S/l L=300+10mm

Rear view

@

ST5909...-B
Ready for encoder + -
driver mount)

Available versions (others on request)

Current
Type per winding
A/winding
ST5909X2508 2.5
ST5909S1008 1.0
ST5918M1008 2.0
ST5909L1008 1.0
ST5909L.2008 2.0
ST5909L.3008 3.0

All data refer to 1 half of the winding or unipolar!

Holding
torque
Ncm

43
72
74
140
140

140

Resistance Inductance
per winding per winding
Ohm/winding mH/winding
0.85 16
6,60 13
1.80 45
8,60 23.0
2.40 6.7
1.00 2.6

Rotor inertia Weight Length
torque “A"
gcmz2 kg mm
120 0.45 41
275 0.65 51
300 0.70 56
480 1.00 76
480 1.00 76
480 1.00 76
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2-phase stepper motors

) Nanotec’

B Type ST5918 - size X, S, M, L, D - 1.8°

Option

Outline drawing (in mm)

Pin configuration

Speed/torque curves

ST5918X-L Bipolar
Black
Black/white j
Green/white j
Green

|
A

g 22 3
T (2@
O O
D >
am
ST5918D Bipolar
Red
Red/white j
Black/white j
Black
s L& =
: EE 3
O cs >
g3
G2

Order identifier

Front view and mounting Side view Rear view
0564 20.6+05 “A" max. 13541
O 4714202 16 ‘ 5 <.,

{only for type
-B

— STS918
#" Ready forencoder + —

2 driver mount)

938120025

UL1L30 AWG 22
L=300+10mm II

P
1@
[©Tous[a]
__m

Cannector Type: JST XHP-8 40000
Contact: SXA-001T-P0.6

ST 5918 X 1008 -(A)

A =one shaftend ——

B = two shaft ends ——
for encoder or brake

Available versions (others on request)

Current Holding Resistance Inductance

Type per winding torque per winding per winding

A/winding Ncm Ohm/winding mH/winding
ST5918X1008 1.0 38 5.00 5.40
ST5918X2008 2.0 38 1.20 1.30
ST5918X3008 3.0 38 0.50 0.54
ST591851008 1.0 65 6.20 9.70
ST5918S52008 2.0 60 1.50 2.60
ST5918S3008 3.0 65 0.72 1.10
ST5918M1008 1.0 74 6.90 14.0
ST5918M2008 2.0 74 1.70 3.60
ST5918M3008 3.0 80 0.70 1.30
ST5918L1008 1.0 120 8.80 19.0
ST5918L2008 2.0 140 2.40 5.10
ST5918L3008 3.0 140 1.00 2.20
ST5918D4208 4.2 180 1.00 2.60

All data refer to 1 half of the winding or unipolar!

Rotor inertia Weight Length
torque ‘A"
g cmz2 kg mm
135 0.49 41
135 0.49 41
135 0.49 4
275 0.65 51
275 0.65 51
275 0.65 51
300 0.70 56
300 0.70 56
300 0.70 56
480 1.00 76
480 1.00 76
480 1.00 76
650 1.80 115
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2-phase stepper motors

) Nanotec’

B Type ST6018 - size X, M, L - 1.8°

Outline drawing (in mm)

Option

Getriebe M Bremse
. i
Encoder Red/white

Steuerung

Pin configuration

Speed/torque curves

Blue/white

Bipolar

L
A

Red
¥
2 g2 I
s 554
s 9%
9] s
16} o
Order identifier
ST 6018 X 2008 -

A = one shaft end

B = two shaft ends
for encoder or brake

Front view and mounting

[J 6005
[ 47.14+0.2

Side view
20621 A B35,
16 7 |
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S e~ ] ] T AT
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s }
= |
@© [
S|
oo
OX 3.5 25

L=300mm

UL1430 AWG22

Rear view

(only for type
/— ST6018...-B

Ready for encoder + — —

driver mount)

Available versions (others on request)

Current
Type per winding
A/winding
ST6018X2008 2.0
ST6018X3008 3.0
ST6018M2008 2.0
ST6018M3008 3.0
ST6018K2008 2.0
ST6018L3008 3.0
ST6018D4508 45

All data refer to 1 half of the winding or unipolar!

Holding
torque
Ncm

75
78
138
17
150
250

283

Resistance
per winding
Ohm/winding
1.46
0.68
2.00
0.80

2.40

0.75

Inductance

per winding

mH/winding
1.80
0.80
5.60
1.38
4.60
3.20

1.40

Rotor inertia Weight Length
torque "A"

g cmz2 kg mm
275 0.60 47
275 0.60 47
450 0.77 56
450 0.77 56
570 1.20 67
840 1.40 88

1100 1.90 111
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2-phase stepper motors

) Nanotec’

B Type ST6318 - ultraflat stepper motor

Option Pin configuration
Bipolar
Red
A
Blue
6 B B‘z’
g k8
The ST6318F1004 ultraflat high-torque stepper motor with a step angle of 1.8° (with microstep Order identifier
up to < 0.02°) supports all engineers in obtaining maximum torque, as well as high positioning
accuracy, with a minimal overall height. Thanks to the high torque, a stable speed response
is possible at both minimal speeds and at high speeds. The benefits in use arise primarily in
applications such as component feeding (feeder), in semi-conductor automation, medical lab
and inspection equipment, laser technology, test equipment construction, monitoring cameras,
etc. Custom designs are available. ST 6318 F 1004 - A
Outline drawing (in mm)
Front view and mounting Side view Rear view A -A view
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Available versions (others on request)

Current Holding Resistance Inductance Rotor inertia Weight Length
Type per winding torque per winding per winding torque "A"
A/winding Ncm Ohm/winding mH/winding g cm? kg mm
ST6318F1004 1.0 6.0 3.8 2.0 16 0.095 9.5

Speed/torque curves
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2-phase stepper motors

) Nanotec’

B Type ST8918 - sizes S, M, L - 1.8°

Outline drawing (in mm)

Speed/torque curves

Option

Pin configuration

Steuerung

Bipolar

Red/white j
Black/white j
Black

L
A

Green
Green/white
Yellow/white

Yellow

Order identifier

ST 8918 M 6708 -(A)

A = one shaftend —

B = two shaft ends
for encoder or brake

Front view and mounting Side view Rear view
0 85.85 371 A1 135
0 69.5:02 2 8.38 i
\
‘ (only for type
‘ /F ST8918...-B
2 / Ready for encoder + —
°F ‘ ) driver mount)
g Iy
S 0
eﬂ
8|
P @%, .
[1-96.6 HOLE N 2=l G
S|S|
© 3 UL3266 AWG 20
L=300 min
Available versions (others on request)
Current Holding Resistance Inductance Rotor inertia Weight Length
Type per winding torque per winding per winding torque "A"
A/winding Ncm Ohm/winding mH/winding g cm2 kg mm
ST891854508 45 250 0.60 1.9 1000 1.70 65
ST8918M4508 45 420 0.66 3.0 1900 2.80 96
ST8918M6708 6.7 420 0.45 2.6 1900 2.80 96
ST8918L4508 45 660 1.10 6.3 3000 3.95 126
ST8918L6708 6.7 660 0.46 2.7 3000 3.95 126
ST8918D6708 6.7 950 0.75 4.9 4000 5.40 156

All data refer to 1 half of the winding or unipolar!
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®
2-phase stepper motors ) Nanotec
H o
B Type ST11018 - sizes S, M, L - 1.8 Speed/torque curves
. ' — ST11018S5504
Option Pin configuration
- s \ ‘ ‘ - 55A 24V Paralel
€
[ 3 Z
steuerung | Encoder B|po|ar ®
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Order identifier
ST 11018 M 6504 -(A) ST11018M6504
A = one shaft end
B = two shaft ends ——— o
for encoder or brake - 6A 24V Paralel
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Outline drawing (in mm) s
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Available versions (others on request) 8
Current Holding Resistance Inductance Rotor inertia Weight Length 5
Type per winding torque per winding per winding torque "A"
A/winding Ncm Ohm/winding mH/winding g cmz2 kg mm ‘
ST11018S5504 5.5 11.7 0.70 9.8 5500 5.0 99 M ‘
\
ST11018M6504 6.5 21.0 1.15 15.2 10900 8.4 150 100 ] ) 1000 10000
Drehzahl / Speed / Vitesse / Velocidad [min-1]
ST11018L8004 8.0 25.0 1.00 171 16200 1.7 210




W) Nanotec’

Notes

Stepper motors in protection class IP65




Stepper motors in protection class IP65 \‘) Nanotec®

B AS2818, AS4118, AS5918 stepper motor with terminal box Outline drawing AS28, AS41, AS59 for flange size 28, 42 and 56
. . : AS2818 ) ) - )
Optlon Connector conflguratlon Front view and mounting < 8 Side view Rear view
wl||o
~
AS2818 +1 b= +1 A" 11
% (@) M12 - 5-pin (MOTOR) M12 - 8-pin (ENCODER) 281 ° v: 20+ A 268 o
Getrieve M Bremse Pin assignment Pin assignment © Og 2 2 8
1 A 1 A o | ©
:[>- () 2 A 2 A 8 g D &
e (e 3 B 3 B 2 l =
4 B\ 4 B\ ONC.>' B —— - RS . =
5 Housing 5 GND N ' &
Q N5
a 6 | r ]A
7 I\
8 vee 4-M2.5 Depth 4.5 IP65 (blue varnish) 215
Housing GND/shielding except for shaft output
M12 connector M12 connector
2 8 AS4118L1804
O O 8 80 Front view and mounting Side view Rear view Rear view with encoder
4 1 AS4118L1804-E
3 1 8 2411 "A" +1 M12-5-pole M12-8-pole M12-5-pole
5577 L, g | 2 7 ‘ L
5 4 6 7 | @
M8 connector . o ¢ ®)
4 & 8
M8 - 3-pin (BRAKE) 28 O )—1 9 e
Pin assignment E] O S
1 Brake 1 3 (o] <
3 Brake/GND ) E
4 N 4-M3 (=
c Depth 4.5 == IP65 (blue varnish)
O LN except for shaft output
AS4118 AS5918
Order identifier
AS4118L1804-EB
Front view and mounting Side view Y Rear view Y view
: i
91852804 - 241 A" 1 ‘ %
)‘ |_| j N 2 Encoder resolution: 500 incr./rev. ! r j_r T u%
g o) oé @ Brake holding torque: 0.4Nm an’]_lII ) g‘
S = M12 connector 4 o) 8 C \ =
()é N ') 1 i
=] o5 &
without option = with junction box g & d 7@37 - g ’’’’’ N T - %
O 3 Qo
E= with encoder ——| o o it . E
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The machlng-compl!ant stepper motors up t'o a protectlpn cla'.s,s of IP 65 (except for shaft ou'tput) EB = with encoder and brake 23| [ ; : % g
offer a consistent drive concept. The matching flange dimensions mean that they are electrically 4-M3 23] _ 13 12
and mechanically compatible with standard motors. The junction box on the rear panel Depth 4.5 o ot for ot ot
makes the motors only slightly longer. Their main features include a large performance and Connection cable:
application range as well as a high level of availability. Motor: ZK-M12-5-xx
E d d Encoder: ZK-M12-8-xx AS5918 Front view and mounting Side view Rear view Rear view with encoder
ncoders used: : AS5918...-E D56 <[z
3-channel with 500 pulses/revolution and line controller, 5 V TTL signal each Brake: ZKM8-3xx 04714002 B % 20.6:05 A 208
(for 24V, please contact us!) For further information, see section on "Cables" o b; 43 M12:5-pole M12-8-pole M12-5-pole
2 1.6
: R M ! T E
S
Available versions (others on request) @
Current Holding torque Resi Rotor inertia Weight Length "A" Encoder Brake 2
Type 8
A/phase Ncm Ohm/phase mH g cm2 kg mm Nm D.
AS281850604 0.67 7.1 5.60 4.0 9 0.13 51.0 7
N ; P65 (BI h)
AS2818L0604 067 12.7 9.20 56 18 0.22 703 except for shaft tput
AS4118L1804 1.80 50 1.75 3.3 82 0.34 70.4
AS4118L1804-E 1.80 50 1.75 33 82 034 704 X AS5918L4204-EB
Front view and mounting Side view Rear view Rear view
AS4118L1804-EB 1.80 50 1.75 3.3 82 0.34 106,4 X 0,4 0564 206405 A
[ 47.1420.2 64 v 23
AS591852804 2.83 85 0.75 2.6 230 0.80 73.0 o 6 P05 (Elvo vamish)
% except for shaft output ; r < M12-5-pole M8-3-pole
AS591852804-E 2.83 85 0.75 2.6 230 0.80 73.0 X g . . 2 Krjﬂmrl— 1 . \
{ J
AS5918M2804 2.82 105 0.85 3.6 300 0.85 77.0 5 A @ @) &% L
AS5918M2804-E 2.82 105 0.85 3.6 300 0.85 77.0 X 2 = ‘A?/ &
g /(\\ :
AS5918L4204 4.20 198 0.50 1.9 480 1.14 98.0 [ & % g,) Lﬁ
: i
AS5918L.4204-E 4.20 198 0.50 1.9 480 1.14 98.0 X E | o 20 2
AS5918L4204-EB 420 198 0.50 19 480 1.14 138,0 X 1 HEEo




®
Stepper motors in protection class IP65 ) Nanotec
Speed/torque curves Speed/torque curves
1
AS2818S0604 - 06A 48V Seriel AS5918S2804 _ T = 2.8A 48V Paralel
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Stepper motors in protection class IP65

) Nanotec’

B AP8918 stepper motor with junction box

Option

Through their electrical and mechanical interchangeability with the standard motors, the machi-
ne-compliant stepper motors up to a protection class of IP 65 (except for shaft output) offer a
consistent drive concept.

The extremely compact motor with junction box is only 16 mm longer than standard motors.

Pre-assembled cables permit rapid and error-free wiring and commissioning when used in ext-
reme environment conditions and reduce the amount of work in suppression and EMC activities.

The motors are delivered with a 5-pin shielded cable and an 8-pin shielded cable for the encoder
as standard. The cable length is 2 m in each case.

Encoder:
500 increments / rotation, line controller and index (one pulse on 360°), 5 V TTL signal (other

Cable connection

Speed/torque curves

Cable connector M16 (MOTOR)

Cable no. Color assignment
1 A
2 BLACK Al
3 (MARKED WITH B
4 CABLE NO.) B\
5 Housing

Cable connector M16 (ENCODER)

Cable no. Color assignment

1 White A

2 Brown A\

3 Green B

4 Yellow B\

5 Gray GND

6 Pink |

7 Blue I\

8 Red Vee

Order identifier

918M6404 (O

P = PG gland Q

without option =  with junction box

encoders available on request) E= with encoder
Outline drawing (mm) AP8918 for flange size 86
AP8918
Front view and mounting Side view Rear view Rear view with encoder

<[z 3751 A"t N
2l Shield is connected
SN 2 8.38 with housing 2
a
¥
o gl ®
8l g 3
& g
2| g & -4 - e S L} L
ol g S
S
/4-6.6 hole AREER 34.4 3

1P65 (blue varnich)

Available versions (others on request)

Weight

Current Holding torque R Ind Rotor inertia
Type torque
A/phase Ncm Ohm/phase mH g cm2
AP8918M6404 6.4 594 0.33 3.00 2700
AP8918M6404-E 6.4 594 0.33 3.00 2700
AP8918L9504 9.5 933 0.23 2.70 3000
AP8918L9504-E 9.5 933 0.23 2.70 3000

kg
3.4

3.5
4.6

4.7

Length Encoder
AT
mm

118.0
118.0 X
148.0

148.0 X

AP8918M6404
- 9.37A 24V Parallel
_ T ~ 4.76A 24V Seriel
£ 6 ™~ |
E. N |
I
o
°
o
>
(o]
§ \
g
z 4
(o]
'_
b=
Q
£
o
£
o
<4
a
2 | N\ \
N
100 1000 10000
Drehzahl / Speed / Vitesse / Velocidad [min-1]
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10 ‘
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Shaft assembly options

) Nanotec’

M Special shaft versions for all motors

Adapted, ready to assemble shaft versions allow the constructor and assembly team fast, economic and reliable machine and device adaptation.
Other examples and details - see website: www.nanotec.com

Depending on the complexity of the machine setting, we offer machining from 1, 25 or 250 pieces.

Not all machining options are available for all motor series.

B Cable assembly

Customer-specific connector versions and cable assembly provide the constructor and assembly team with an easy, fast, economic and reliable electric
connection to the machine. Nanotec offers a large number of different connectors for the most favorable and secure solution in each case. For orders
of more than 100 pieces, the connector or cable assembly can be carried out very economically.

with different connectors

Shorter (longer) shaft min. 1 unit

Flat-sided shaft (D-cut) min. 1 unit

Thinner shaft min. 1 unit

1405

slilTm

~

95
‘ @3
\
=

Shaft with featherkey notch min. 1 unit

Shaft with Woodruff key notch  min. 1 unit

Motor shaft with side-drilled hole min. 1 unit

19205

10

P24
Q\

Bigger shaft on req.

Shaft with groove min. 1 unit

Hollow shaft on req.

Larger or thicker shafts
are used primarily to
enable higher radial
forces.

Possible for all motors of
the ST and DB series.

Motors with shaft groove
facilitate the attachment
of safety disks for axial
fixing of timing pulleys,
spur gears, etc.

Possible for all motors of
the ST and DB series.

As well as the actual
drive, hollow shafts also
enable the feeding of
cables, tubes or even
laser beams through the
motor.

Possible for selected
motors of the ST series.

Motor shaft with timing belt wheel  onreq.

Shaft with metric thread on req.

Toothed shaft on req.

Motors with pinion or
direct gearing mounted
on the motor shaft con-
siderably facilitate direct
mounting on existing
reduction ratios, gears
provided by the custo-
mer, linear axes etc.

Not only is a thread
useful for fixing rotating
parts on the motor shaft,
but creative constructors
also use this low-priced
and simple method for
the realization of a line-
ar positioning drive with
low positioning speed.

Motors with a toothed
shaft facilitate direct
mounting on existing
reduction ratios, gears,
etc. Direct gearing is the
best technical and most
economical solution for
many applications.

Special transmission elements on req.

Shaft with spur gear/pinion on req.

Shaft with worm gear on req.

In addition to standard-
drive elements, Nanotec
also offers its stepper
and servomotors with a
large number of other
transmission  elements
made of a wide variety of
different materials.

Motors with pinion or
direct gearing mounted
on the motor shaft con-
siderably facilitate direct
mounting on  existing
reduction ratios, gears,
toothed racks, etc.

Motors with worm gear
can be installed at an
angle of 90° to the load
which has an extremely
favorable effect on some
applications. In addition,
they offer high reduc-
tionratios in the smallest
space.

JST connectors

JST connectors

Berg connectors

Lumberg connectors

AMP connectors

Wago connectors

Insulation displacement-

Sub-D connectors

connecting technology

Sub-D connectors

M12 connectors

Heat shrink sleeving

with different cable assemblies

Protective braid

Braiding

Twintus connector

M12 connectors

with integrated plug

Sub D-9 or D-15

JST connectors

M12 connectors




) Nanotec’

¥ Plug & Drive® Stepper motors

B Motors with integrated controller

Higher-order
positioning control

@ Start/Stop (digital input)
speed or
posmon selection
(digital inputs)
Speed/position or torque
value (analog input)

RS485/CANopen

RS485/USB

Clock & direction
B Microstep up to a 64th of a step

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

Control via digital and analog inputs

B Up to 32 movement runs (position or speed profiles) can
be stored on te controller,
selected, started and stopped via digital inputs

B Also speed, position or torque can be controlled via
the analog input

B Inputs are freely configurable for additional functions (e.g.
reference switch, enable)

Control over field bus

B Open protocol via RS232/RS485 with adjustable
Baud rate of 9.6-115 Kbit

B Standard protocol in compliance with CANopen/DSP402
over CAN-Bus

Sequential control with Nano

B Java-based programming language, programs run
autonomously (without a PC) on the Plug & Play motor

B Access to all control parameters and inputs/outputs

| Variables, branches, loops, logical and mathematical
functions

B Programs can be stored in the controller via RS485/USB

Simple configuration and start-up with our free-of-charge NanoPro

and NanoCAN software.

The NanoPro Windows software can be used to set up and
start using a stepper motor in a few minutes.

It is just as easy to set specific motor and machine parame-
ters, set up reference and limit switches, and much more.
After the initial configuration of the drive, e.g. in positioning
mode, the individual travel profiles — incl. different ramp types
such as trapezoidal or sinusoidal ramps — can be set.

The behavior of the drive can be graphically displayed by an
integrated scope function which is helpful, especially in the
optimization of the control parameters in closed loop mode.
For an initial setting sample values for standard motors are recom-
mended that can be adapted to the requirements of the applicati-
on by an integrated auto tuning.

The NanoCAN set-up software developed especially for control
via CANopen

can be used to make the basic settings just as easily as with
the NanoPro via RS485.

After configuration, the positioning can be started either via the digital inputs or
directly from a PLC via the interface or another higher-order controller.



Plug & Drive® stepper motors

) Nanotec’

B PD2-04118 series stepper motor with integrated controller

Technical data

Operating voltage:

Max. phase current:

Interface:
Operating mode:

Step frequency:
Inputs:

Outputs:
current reduction:
Protection circuit:

Temperature range:

New functions:

Option

12t0 24V DC

max. 2.7 A (1% steps) = 150%. 100% = 1.8 A

RS485 or CANopen

Clock direction, position, speed, flag position, analog,
joystick. CANopen: Profile positioning, velocity, homing
up to 1TMHz at 1/64

6 digital inputs (5V TTL), 1 analog input

max. +10/min-10V adjustable

3 open collector, 24V / 0.5 A max.

Adjustable in 1% values

Overvoltage, undervoltage and temperature > 80 °C,
integr. ballast switching

-10to + 40°C

dspDrive / easily programmable as sequential controller with NanoJ

IF Attention: An intermediate circuit capacitor of at least 4,700 uF (Z-K4700/50)
must be provided on the supply voltage.

Input circuits

Order identifier

Pin configuration RS485

Outline drawing (in mm)

PIN NO. FUNCTION PIN NO.

JST-PHDR-12

GND 1
Input 1 2
Input 2 3
Input 3 4
Input 4 5
Input 5 6
Input 6 7

Analog In 8
Output 1
Output 2
Output 3
GND

JST-PHDR-8

FUNCTION
GND
GND

Rx-
Rx+
Tx-
Tx+
GND
UB 12-24 VDC

PD2NO4118

Front view and mounting

1423

[0 31+0.2

%}
s\ A2
ot

4

3.5 JST-PHDR-8

|

222905 [©]0.075[A

Side view

o 24:0.5 "A"+1
(=)

=) 2

=

A
:I y - -

Q

JST -PHDR-12

CAN Open pin configuration

Speed/torque curves

PIN NO. FUNCTION PIN NO.

JST-PHDR-12

GND 1
Input 1 2
Input 2 3
Input 3 4
Input 4 5
Input 5 6
Input 6 7

Analog In 8
Output 1
Output 2
Output 3
GND

JST-PHDR-8

FUNCTION
GND
GND

n.c.
n.c.

CAN low (CAN-)
CAN high (CAN+)
GND
UB 12-24 VDC

Accessories

S

PD2-04118L1804 (2)

2 = RS485
3 = CANopen

ZK-SMCI12 incl. RS485
ZK-SMCI12-10 excl. RS485
ZK-SMCI112-3 for CANopen

Other cable lengths in large
quantities on request.

Available versions (others on request)

npn

Type

PD2-0411851404-2
PD2-0411851404-3
PD2-04118L1804-2

PD2-04118L1804-3

Holding torque (duration) Weight
Ncm kg
20 0,21
20 0,21
50 0,39
50 0,39

mm

31

31

49

49

Interface

RS485
CANopen
RS485

CANopen

PD2-04118S1404

PD2-04118L1804

Drehmoment / Torque / Couple / Par [Nm]

Drehmoment / Torque / Couple / Par [Nm]

0.3

0.2

0.1

0.6

0.5

0.4

0.3

0.2

0.1

1.4A 48V

Seriell

100 1000
Drehzahl / Speed / Vitesse / Velocidad [min-1]

10000

100 ] ~ 1000
Drehzahl / Speed / Vitesse / Velocidad [min-1]

10000




Plug & Drive® stepper motors

) Nanotec’

B PD2-N4118 series stepper motor with integrated controller

Technical data

Operating voltage:

Max. phase current:

Interface:
Operating mode:

Operating mode:
Step frequency:

Inputs:
Outputs:

Position monitoring:

Current reduction:
Protection circuit:
Temperature range:
Connection type :
New functions:

12t0 48V DC

Adjustable per software up to 2.7 A (1% steps), 100%=1.8 A
RS485 or CANopen

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 the clock/direction mode, 0 to 25 kHz in all
other modes

6 digital inputs (5-24 V), 1 analog input (+-10V)
Open-Drain (0 switching, max. 24 V/0.5 A)

Automatic error correction up to 0.9°

Adjustable in 1% values

Overvoltage and heatsink temperature > 80 °C

-10to + 40 °C

Connection with JST connectors, M12 variant possible
Closed loop / sinusoidal commutation / dspDrive /

easily programmable as sequential controller with NanoJ

T Attention: An intermediate circuit capacitor of at least 4,700 uF (Z-K4700/50)
must be provided on the supply voltage.

Input circuits

Output circuits

Option

Pin configuration

Outline drawing (in mm)

JST-ZPD-10 JST-ZPD-12
PIN NO. FUNCTION PIN NO. FUNCTION
1 GND 1 GND
2 GND 2 Input 1
3 RS485 Rx- 3 Input 2
4 RS485 Rx+ 4 Input 3
5 RS485 Tx- 5 Input 4
6 RS485 Tx+ 6 Input 5
7 GND 7 Input 6
8 Vee 8 Analog input
9 Vce 9 Output 1
10 GND 10 Output 2
11 Output 3
12 GND

Rear view

JST-ZDP-12 JST-ZDP-10

e

0

PD2-N4118...
Front view and mounting Side view
[]42.3Max. 2441 "A" +1
[131+0.2 N 2
rl..—.nh.—.n o3
2 A
o | 0 s | W]
ot [ ¥\ I
i Q
|
9 == !
dus Sl |
Depth 4.5 olx .

®
=4 - - 3
®

Speed/torque curves

Accessories

5..24V/1.5A

+5V~24V O*IDHHD—%:II
Out
ol Bl

~
e

ZK-PD2N
Connecting cable set
500 mm long with connector

ZIB-PDx-N Interface board for
rapid commissioning

ZK-RS485-USB
RS485-USB cable for PC connection

o
EaE)

GND

Order identifier

PD2-N4118L1804 ()
2= RS485
3= CANopen ——

Available versions (others on request)

Type

PD2-N4118L1804

Holding torque (duration) Weight
Nem kg
50 0,39

'\
mm

72

PD2-N4118L1804

0.6

1.8A 48V Seriell

0.5 -l

0.4

0.3

0.2

0.1

100 1000
Drehzahl / Speed / Vitesse / Velocidad [min-1]

10000




Plug & Drive® stepper motors

B PD4-N5918/N6018 series stepper motor with integrated controller

Technical data

Operating voltage:
Max. phase current:
Interface:
Operating mode:

Operating mode:
Step frequency:

Inputs:

Outputs:

Position monitoring:
Current reduction:
Protection circuit:
Temperature range:
Connection type :
New functions:

24t0 48V DC

Adjustable per software up to 4.8 A (1% steps), 100%=3.2 A

RS485 or CANopen

Option

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 the clock/direction mode, 0 to 25 kHz in all

other modes

6 optocoupler inputs (5 - 24 V)
Open-Drain (0 switching, max. 24 V/0.5 A)
Automatic error correction up to 0.9°
Adjustable in 1% values

Overvoltage and heatsink temperature > 80 °C

-10to + 40°C

Connector with JST plugs
Closed loop / sinusoidal commutation / dspDrive /

easily programmable as sequential controller with NanoJ

T Attention: An intermediate circuit capacitor of at least 4,700 uF (Z-K4700/50)
must be provided on the supply voltage.

Input circuits

Output circuits

Pin configuration

Outline drawing (in mm)

) Nanotec’

PD4-N5918...

Front view and mounting <8 Side view Rear view Y view
S[2]  _206:05 "A"08
SN
[]56.4 o = 29.5
4714202 ] 1.6 5
8 []
©o
Q /\_/
!
& L/ | N
| e m— I A | \
g |
) i i Bl
| g 2| 12! 2\ 8
: PHONIX JST PHD-12 \ JST PHD-8
32 5 CONNECTOR
PD4-N6018L4204
Front view and mounting Side view Rear view Y view
060:05 20.6+1 A" Y
[147.14202 1.6 7 37 ‘
g [] 11
o
S

©38.1£0.05

©Jo.08[A
[A]o.05]
H
2]
=]

i

| VAR 2 \6
! PHONIX JST PHD-12

‘ Connector Mating connector:
I

I

JST PHDR-12VS

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

Speed/torque curves

+5V~24V O—1—] }

N

- O

Out

GND

LED 5...24V/0.5A

Z

JST PHD-8
PIN CABLE COLOR ASSIGNMENT
1 Blue GND
2 White/pink +Vb external
3 Yellow RS485 Rx-
4 Green RS485 Rx+
5 Pink RS485 Tx-
6 Gray RS485 Tx+
7 Brown CAN+
8 White CAN-
JST PHD-12
PIN CABLE COLOR ASSIGNMENT
1 Gray/brown coMm
2 Red GND
3 Black Input 1
4 Violet Input 2
5] Gray/pink Input 3
6 Red/blue Input 4
7 White/green Input 5
8 Brown/green Input 6
9 White/blue Analog input
10 White/yellow Output 1
11 Yellow/brown Output 2
12 White/gray Output 3
PHONIX CONNECTOR
FK-MCP 1.5/2-ST-3.5
PIN CABLE COLOR ASSIGNMENT
1 1 GND
2 2 UB_IN
Accessories
ZK-PD4N

Connecting cable set
500 mm long with connector

ZIB-PDx-N Interface board for
rapid commissioning

ZK-RS485-USB
RS485-USB cable for PC connection

PD4 -N

(e}

T F

Order identifier

PD4-N5918X4204
PD4-N5918M4204
PD4-N5918L4204

PD4-N6018L4204

Available versions (others on request)

Type

PD4-N5918X4204
PD4-N5918M4204
PD4-N5918L4204

PD4-N6018L4204

Holding torque
Ncm

53.7
113.0
198.0

354.0

Weight
kg

0.49
0.80
1.22

1.48

uAr
mm

66.5

80.6

101.6

1125

PD4-N5918X4204

o

05

w \

03

02

Drehmoment / Torque / Couple / Par [Nm]

0.1

100 1000
Drehzahl / Speed / Vitesse / Velocidad [min-1]

PD4-N5918M4204

1

Drehmoment / Torque / Couple / Par [Nm]

700 - 7000,
Drehzahl / Speed / Vitesse / Velocidad [min-1]

PD4-N5918L4204

4A 24V Parall
| s = Start/ Stop Frequenz

Drehmoment / Torque / Couple / Par [Nm]

100 1000,
Drehzahl / Speed / Vitesse / Velocidad [min-1]

PD4-N6018L4204

3.

Drehmoment / Torque / Couple / Par [Nm]

700 - 7000,
Drehzahl / Speed / Vitesse / Velocidad [min-1]




Plug & Drive® stepper motors

) Nanotec’

B PD4-N5918 series stepper motor with integrated controller and junction

box in protection class IP65

Technical data

Operating voltage:
Max. phase current:
Interface:
Operating mode:

Operating mode:
Step frequency:

Inputs:

Outputs:

Position monitoring:
Current reduction:
Protection circuit:
Temperature range:
Connection type :
New functions:

T Attention: An intermediate circuit
capacitor of at least 4,700 uF
(Z-K4700/50) must be provided
on the supply voltage.

Input circuits

24t0 48V DC

Adjustable per software up to 4.8 A (1% steps), 100%=3.2 A
RS485 or CANopen

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 the clock/direction mode, 0 to 25 kHz in all
other modes

Option

Pin configuration RS485

Outline drawing (in mm)

PIN NO.

1
2
3
4
5

M12 CONNECTOR 17 PIN M12 CONNECTOR 5 PIN
FUNCTION PIN NO. FUNCTION
Output 1 1 24-48V
Output 2 8 24-48V
Output 3 3 Power GND

Analog input 4 Power GND

+VB External 5 N.C.

GND 6
RS485 Tx+ 7
RS485 Tx- 10
RS485 Rx- 9
RS485 Rx+ 2
Input 1 1
Input 2 12
Input 3 13
Input 4 14
Input 5 15
Input 6 16
NC 17

CAN Open pin configuration

PD4N5918...-IP

Front view and mounting Side view Rear view Y view
M12-5-pole 23 M1247-pole iy 166205 A 208 Y
L ~1E Blue vamish for IP65
[T | g :\ excepter for shaft output @ ‘
! ol = |
] -2 |16 5 - !
‘ 8 |
— \ g g \
| I &
o 9 o
E ‘ = I I A L L LA A 1
oS g |
O @ N 0 i
i
I
Hom . @ [ ee | ©
4-95 32 5
64
PD4N6018...-IP
Front view and mounting Side view Rear view Y view
M12-5-pole ‘ 25 | M12-17-pole 1126 Al ¢
I I Blue varnish for P65 ] @
2061 excepter for shaft output
1 1.6 7 \
H T
& {%} 3 ! j |
Q
8 ® of  PAIIIS

1 60:0.5
04714202

()
U
238.1:0.05

A

’ é 4-94.5

Jo.08]A
#10.05
H
R
]

Speed/torque curves

6 optocoupler inputs (5 - 24 V)
Open-Drain (o switching, max. 24 V/05 A) M12 CONNECTOR 17 PIN M12 CONNECTOR 5 PIN
Automatic error correction up to 0.9° FUNCTION __|PIN NO. FUNCTION _|PIN NO.
Adijustable in 1% values SUISUI; ; E: ; j:z ;
. ° utpu -
Overvoltageoand heatsink temperature > 80 °C Output 3 2 Em———— 2
-10to + 40°C Analog input 4 Power GND 4
M12 +VB External 5 N.C. 5
Closed loop / sinusoidal commutation / dspDrive / GND 6
easily programmable as sequential controller with Nanod CAN - H 7
CAN - L 10
N.C. 9
Order identifier N.C. 8
Input 1 11
Input 2 12
PD4-N591 8L420 {2) nputa 13
. . Input 4 14
IP = with IP protection Input 5 15
2 = RS485 Input 6 16
3 = CANopen NC i
Output circuits Accessories

LED 5...24V/0.5A

+5V~24V O—1—] }

N

-0

il

PD4 -N .

[ -

| | PD4 -N

| SZ‘\: | QOut L{

= i F
GND O

ZK-M12-17-1m-2-pur-S,
angled, L=1.5m
ZK-M12-5-2m-2-pur-S,
angled, L=2m

Other cable lengths in large
quantities on request.

Available versions (others on request)

Type
PD4-N5918X4204-IP-2
PD4-N5918X4204-IP-3
PD4-N5918M4204-1P-2
PD4-N5918M4204-IP-3
PD4-N5918L4204-IP-2
PD4-N5918L4204-IP-3
PD4-N6018L4204-IP-2
PD4-N6018L4204-IP-3

Holding torque Weight
Ncm kg
53.7 0.49
53.7 0.49
113.0 0.80
113.0 0.80
198.0 1.22
198.0 1.22
354.0 1.48
354.0 1.48

;Ar:] Interface
66.5 RS485
66.5 CANopen
80.6 RS485
80.6 CANopen
101.6 RS485
101.6 CANopen
112,0 RS485
112,0 CANopen

PD4-N5918X4204

0.

4A 24V Parall
fs = Start/ Stop Frequenz

\

Drehmoment / Torque / Couple / Par [Nm]

fs

100 ~ 1000,
Drehzahl / Speed / Vitesse / Velocidad [min-1]

PD4-N5918L4204

2

=Su i

10000

fs = Start/ Stop Frequenz

Drehmoment / Torque / Couple / Par [Nm]

05

fs

100 1000,
Drehzahl / Speed / Vitesse / Velocidad [min-1]

10000

PD4-N5918M4204

Drehmoment / Torque / Couple / Par [Nm]

PD4-N6018L4204

Drehmoment / Torque / Couple / Par [Nm]

1

2

1 1
Drehzil/ Spesd  Vitesse / Velocidad (i)

10000

05

100 1000,
Drehzahl / Speed / Vitesse / Velocidad [min-1]

10000




Plug & Drive® stepper motors

) Nanotec’

B PD6-N8918 series stepper motor with integrated controller

Technical data
Operating voltage: 241048V DC
Max. phase current:
Interface:
Operating mode:

analog position, torque

Position monitoring:

Operating mode:

Step frequency:
other modes

Inputs:

Outputs:

Current reduction:

Protection circuit:

Temperature range:

Connection type :

Oto +40°C
2 x2m cable

IF Attention: An intermediate circuit capacitor of at least 4,700 uF (Z-K4700/50)
must be provided on the supply voltage.

Input circuits

Automatic error correction up to 0.9°
1/1,1/2,1/4,1/5, 1/8, 1/10, 1/32, 1/64, adaptive (1/128)
0 to 50 kHz in the clock/direction mode, 0 to 25 kHz in all

Output circuits

Adjustable up to max. 10.5 A/phase, 7A nominal current
RS485 or CANopen
Position, speed, flag position, clock direction, analog,

6 optocoupler inputs (5..24 V), analog input
Open-Drain (0 switching, max. 24 V/1.5 A)

Adjustable in 1% values
Overvoltage and heatsink temperature > 80 °C

Option

Pin configuration of cable

Outline drawing (in mm)

SIGNAL CABLE
FUNCTION COLOR
Input 1 Black
Input 2 Violet
Input 3 Gray/pink
Input 4 Red/blue
Input 5 White/green
Input 6 Brown/green
Analog input White/blue
Output 1 White/yellow
Output 2 Yellow/brown
Output 3 White/gray
SIGNAL CABLE
FUNCTION COLOR
RS485 Tx+ Gray
RS485 Tx- Pink
RS485 Rx- Yellow
RS485 Rx+ Green
CAN + Brown
CAN - White
Signal GND (COM) Gray/brown
GND blue + pink/brown
GND LOGIC Red
+ UB LOGIC White/pink (20~48V)
POWER CABLE
FUNCTION Cable no./COLOR
+UB 1
GND 2
PROTECTIVE CABLE Green/yellow

PD6-N8918...

M16 Twintus connector pin configuration

5...24VH1.5A
PD6 -N =
+5V~24V O— N PD6 -N
> I } out
- o e F‘_{I—‘
GND
Accessories Order identifier

ZIB-PDx-N Interface board for

rapid commissioning
ZK-RS485-USB

RS485-USB cable for PC connection
ZK-TW-18 length 2 m

ZK-TW-3 length2 m
Cable for Twintus connector
Other lengths on request (from 50 units)

PD6-N8918S6404 -
S = motor length
S = M16 Twintus connector

M16 CONNECTOR 18 PIN M16 CONNECTOR 3 PIN

FUNCTION PIN NO. FUNCTION PIN NO.

Output 1 1 + UB 1

Output 2 2 GND 2

Output 3 3 Protective wire 3
Analog input 4
+VB External 5
GND 6
RS485 Tx+ 7
RS485 Tx- 8
RS485 Rx- 9
RS485 Rx+ 10
Input 1 11
Input 2 12
Input 3 13
Input 4 14
Input 5 15
Input 6 16
CAN - 17
CAN + 18

Available versions (others on request)

Holding torque

Type Nem
PD6-N8918S6404 320
PD6-N8918S6404-S 320
PD6-N8918M9504 590
PD6-N8918M9504-S 590
PD6-N8918L9504 930
PD6-N8918L9504-S 930

Supply voltage
Nem

24-48
24-48
24-48
24-48
24-48

24-48

Weight
kg

1.7
1.7
3.4
3.4
4.0

4.0

"A" Option

mm with Twintus connector
89
89 X

121

121 X

151

151 X

Front view and mounting Side view Rear view Top view A
A
Signal cable * Power supply cable *
@=8.9mm; L=2m; 12x2x0.14mm? ©=6.8; L=2m; 3x1mm?
<] [o Min. bending radius R=53.4 Min. bending radius R=40.8
=112 3721 (fixed installation) (fixed installation)
5 . Shield ist connected with housing Shield is connected with housin
SN 2 8.38 1P65 (blue vamish) @
o e
( {&@ Q}\ / Coding Switch 2
for Address 16; 32~127
@ 2 ﬂ Coding Switch 1
o3 E% for.Address 115 ﬁ\
ol & (datails see manual) )
8g D\ H €5 k/
8 2 8 (\
=k N\ 2 )
s NS,
N @) | @ ©
f 344 6 40.4
0.075|A
4-@6.6 HOLE -- "A"1 Integrated encoder and controller
PD6-N8918...-S
Front view and mounting Side view Rear view Top view A
A
; |
<8 Blue vamish for IP65
ol |o 3741 except for shaft output {
SN 2 8.38 S F—1 - 55.9
© ~ g
Coding Switch 2 S|
for Address 16; 32~127 9
2 T Coding Switch 1 E /
°F for Address 1~15 t
ol ® (datails see manualy
i i [ -=-2NF-+——F—f—FH : /——@——— -
o 3 N
2
N
'I 6
ﬁ 34.4 6 344
0.0
4-26.6 HOLE ‘ "A" £1 Integrated encoder and controller
Speed/torque curves
PD6-N8918S6404 PD6-N8918M9504 PD6-N8918L9504

3,

=

8
g
3
H
H
£
g
5

100 000,
Drehzah / Speed / Vitesse / Velocidad [min-1]

=

Drehmoment / Torque / Couple / Par [Nm]

100 000,
Drehzah / Speed / Vitesse / Velocidad [min-1]

0.

=

Drehmoment / Torque / Couple / Par [Nm]

100 000,
Drehzah / Speed / Vitesse / Velocidad [min-1]




Linear actuators

General information on linear actuators

W) Nanotec’

Advantages

The universal linear drives from Nanotec offer a variety of new, cost-effective and powerful

applications.

Stroke-independent movement to any position

Partly self-locking so no additional brake is necessary
Travel depends solely on the available spindle length

Performance calculation for selecting linear actuators

The achievable resolutions, feed speeds and forces are calculated based on the spindle pitch (p in mm), torque (Md in Nm) and efficiency for a

stepper motor as follows:

Simple and flexible motor construction considerably reduces system costs

Highly reproducible resolutions (<1 um) and fast feeds (>1000 mm/s) for the same construction volume achieve uniform construction platforms
Direct force coupling to the load requires no additional components, thus offering rigid and light mechanics
Static spindles enable highly dynamic and rigid machine constructions as well as multimotor operation

Due to low energy requirements, even high forces can be delicately regulated

Replacement for hydraulic and pneumatic cylinders with considerably higher flexibility

B Resolution in mm/step = p/(360°/ step angle) e.g. 1 mm / (360°/0.9°) = 0.0025 mm/step
B Feed speed = speed x spindle pitch, e.g. 900 rpm x 2 mm = 30 mm/s
® Thrustin N = MdMot ¢ 2m e efficiency / p e.g. L4118S approx. 0.22 Nm (at 48 V, 900 rpm, with 2 mm spindle pitch):

F =0.22 Nm « 6.28 * 0.43/0.002 m = 297 N
Efficiency = The efficiency of a trapezoidal linear drive is approx. 0.3-0.6, depending on the diameter and pitch, nut material and lubrication.

Curve comparison for selecting a linear actuator

The achievable resolutions, feed speeds and forces are calculated based on the spindle pitch (p in mm), torque (Md in Nm) and efficiency for a

stepper motor. The curve comparision makes the differences obvious that need to be taken into account during the selection process.

Both graphics show the curves of an output comparison of the L4118 linear actuator model with T5x5 and Téx2 thread:

\Y Nanotec
ey~ Li 4118 mit SMCl47-5-2

700

600

@
2
8

L4T1651404_24V_VS_1 4A_T62

L11851404_48V_VS_1.4A 62
——L411BM1804_24V_VS_1.75 T2
——L411BM1804_48V_VS_1.75_TB2
——La118L1804_24V_V5 1,754 Tox2
——L4118L1804 48V_VS_175A T62

a
8
8

N
8
8

2
8

°

100 1000
Geschwindigkeit / Speed | Vitesse / Velocidad  [mmis]

Smm,m,m,mm
.
g
g

2 %/ 7

) Nanotec
S [ L4118 mit SMCl47-5-2

500

e L4118L1804_24V_VS_1,8A_T6xS
—e—L4T18L1804_48V_VS_1,8A TS
o LAT1BM1804_24V_VS_1,8A_TSXS

\ T —L411BMIB04_48V_VS_1.8A T5xS
g 200 = i T L4118S1404_24V_VS_1.8A T5x5

L411851404_48V_VS_1.84 T8

Schubkraft/ Force  Force / Furza [N]
» g
} 8
g8 8

10 100 1000
Geschwindigkeit/ Speed | Vitesse / Velocidad [mmis]

Note: It is important to ensure that no lateral forces affect the spindle and that the spindle runs concentrically to the motor
shaft.. To achieve the linear motion, the spindle must be locked against rotation.

The force and power ratings specified in the datasheets are based on a
power-up time of approx. 10% - 20% and must be reduced accordingly
for higher values. The axial play in the direction of the motor is approx.
0.1 to 0.7 mm at 20N.

Different processes for surface treatment of the spindle greatly reduce the
friction coefficient and improve resistance to abrasion.

Normally the spindles are wedged or fixed into the moving part. For all
other application where this fixing is not possible or a free spindle end
must move the load, Nanotec offers linear actuators complete with the
relevant trapezoidal screw thread, see pages 73, 75, 77. The displace-

ment distance must then be specified (see Accessories, Spindle).




Linear actuators

) Nanotec’

B Permanent magnet stepper motor linear actuator LP2515-LP3575

Via the threaded bush integrated into the motor, the rotational movement can be converted to a linear movement without a complex construction.
This compact construction therefore allows space and weight-saving linear adjustment which the LP. provides at very low cost in terms of force

and speed.

¥ Note: The LP. motors are supplied including spindle.

LPV2515S0104

LP2515S0104

LP3575S0504

Pin configuration

Bipolar
White

Red

|

Blue
Yellow

Pin configuration

Bipolar
White
A
A
Red
g B B‘Z’
3 IS
° ®
Pin configuration
Bipolar
White
A
A
Red

|

Blue
Yellow

Available versions (others on request)

Thrust Resolution Spindle Travel distance Current Resistance Step angle Weight Length “A”
Pitch per winding
Type N mm/step mm mm A/winding Ohm/winding kg mm
——————————————————————————————— Data in full step------------=-----z--onremoev
LPVD2515S0104-TR3.5 5 0.0417 1.00 12 0.10 53 15.0 0.036 15.8
LP2515S0104-TR3.5X1 5 0.0417 1.00 40 0.10 53 15.0 0.036 16.5
LP357550504-TR3.5X1.22 55 0.0254 1.22 75 0.46 11 7.5 0.086 175
All data refer to 1 half of the winding or unipolar!
LPV2515S0104 outline drawing (in mm)
Front view and mounting Side view Rear view
Stroke 12 . 13.5 158 6
0 0.8 2
=}
g AWG28 L=250mm
£ | _
ot ol o f oy S| N
i ['2} =t
g g @ JEE[HE@ i s }HS § SIS =5\ HOUSING.JST XHP-4
5 4 u« | l . CONTACT: SXH-001-P0.6
3
4 0.5 o
4.8 =
Spindle Length 43.2+1
LP2515S0104 outline drawing (in mm)
Front view and mounting Side view Rear view
165 6
x 2
) 3.2 0.8
& AWG28 L=250mm
|_ — e —
L ~ N
- | o
,,,,, 1 JF—=-F—-JF -HF—- [T9)
= —+F & /5 [~ HOUSING:JST XHP-4
? | | R CONTACT: SXH-001-P0.6
0~40
50
Outline drawing LP3575S0504 (in mm)
Front view and mounting Side view Rear view
17 __17.5Max.
1.7 __p_ 08
5.35
©f o} or 1 — ©| v
R s e e e e MR
<
RN
% %—"3-5“ 22 7 7 Connector: JST XHP-4
Q 1.5 [10.5 AWG 28 L=250+10mm
~ 113.2




Linear actuators

B Permanent magnet linear positioning drive types LSP0818 - LSP4275

Option

Pin configuration

Outline drawing (mm)

) Nanotec’

LSP08.., 10.., 15..

White

Red

Blue

Bipolar

|

Yellow

LSP25.., 35.., 42..
Unipolar
White
A
(COM) Black
A
Red
‘EB : B‘E’
S 5 3
The LSP linear positioning drives are based on a permanent magnet stepper motor with a metric @ 9] %
thread on the motor shaft so that any rotation of the motor shaft with a matching nut is translated @ >
into a linear motion. 3
The actuators allow finely graduated linear adjustments, e.g. for adjusting and positioning sensors Q
and mirrors in medical and optical equipment. They are also suitable for constructional tasks in
the field of clamping, opening and closing as well as precision adjustment of valve and flap adjust-
ments in conditioning and control systems.
Available versions (others on request)
Thrust max. Precision Resolution Spindle Thread Current Resi 1ce Indu ig Length
Type max. F feed control pitch Length per winding  per winding "A"
(N) mm/s mm/step (mm) mm A/winding Ohm/winding  mH/winding kg mm
-------------- Data in full step--------------
LSP0818M0104-M2X0.25 0.8 20 0.014 0.25 11.0 0.12 13 15 0.003 7.8
LSP1018M0204-M2X0.25 4.0 20 0.014 0.25 13.5 0.22 15 3.0 0.0043 10.0
LSP1518M0104-M2X0.4 3.0 20 0.020 0.40 18.0 0.07 170 28.0 0.013 11.0
LSP2575M0506-M2X0.4 10.0 15 0.008 0.40 30.0 0.50 10 2.0 0.038 15.0
LSP3575M0206-M3X0.5 40.0 10 0.010 0.50 30.0 0.22 60 45.0 0.094 22.0
LSP4275M0206-M3X0.5 50.0 10 0.010 0.50 30.0 0.18 70 72.0 0.134 22.0

All data refer to 1 half of the winding or unipolar!

49,50.1

[

I

ront view and mounting ide view ear view older with notcl
4 Front vi d i Side vi R i Holder with notch A
(14) %9‘3 0.5 7.8 0.8
1 ¢ 0.4 15505
Holder with Nut A 2,
M2x0.25 Y% I
kY * 3| o] {’@ ;
ol —f—-t++H-—-— - —- —t 4= — -+ L
3 335 88 T/‘
11 I " Im2xo2s
12:02 | 044
E UL1007 AWG30
BENDING POINT E@‘
25015
ront view and mounting ide view ear view older with notcl
Front vi d ti Side vi R i Holder with notch A
15:0.2 (10)
(17.8) 135 15805 12
14201 8l 2 1 0.6
0y 5 g 90%
q/,q) S % 2.
a N /]
el a @ 1
o Alazs \ i %
w,
) PRESS
Holder with Nut A/ 110.1 e UL1007 AWG30 | M2X0.25 |8 FILLET
4.4 °
BENDING POINT 2505 _| JST PHR-4 - m
LSP1518M0104 Front view and mounting Side view Rear view
% 182005
RS
A i
E—(t I E=—e 2
=58
N [ =
0.5x45° E
1 25 | [W
24 11
375
JST XHP-4
LSP2575M0506 Front view and mounting Side view Rear view
08 _, 0.8
UL1095 AWG26 ‘
< 1.5 - 15
=)
x
N
=
V| 2 |
,,,,,,, =1 |
i I Q 1
Og
S
Q
30:05 | 15MAX.
LSP3575M0206 Side view Rear view
- [to)
=]
X
[2)
=
o~ wn
N 8
JST XHP-6
22MAX,
LSP4275M0205 Front view and mounting Side view Rear view
30:0.5 22MAX
2_@3.5 |
AWG26 © _
L=200mm 3 OOO
S )

@42




Linear actuators

B Linear actuator with trapezoidal screw thread (size 20 mm) Notes
Option Pin configuration
Bipolar

Black

Green
‘EB B‘E’
° )
2 2

¥ Note: Matching thread spindles and
lubricant directions for the integra-
ted PEEK nuts can be found in the
Accessories section. (please order
spindle separately).

L2018... outline drawing (in mm)

Front view and mounting Side view Rear view
< g =]
ol lgl 2 33Max 13.5¢1
N~ ©
[120.2Ma 2N 38 1.5
= @0 Y
’Lﬁi‘”‘ O & « 5 33 @14.5:0.1 2M16
) oS
‘ 2 g8
gl
e == S s £ et W
N Connector Type:
2 g 1 = =1 JST XHP-4
DEEP 3.5 oo Contact:
2 SXH-001T-P0.6
Q Glue with loctite 352

UL1061 AWG26
L=300+10mm

Available versions (others on request)

Thrust Precision feed Spindle Resolution Current/ Resistance Inductance Weight Bush Motor
max. F control pitch winding length ‘L’ length “A”
Type N max. mm/s mm mm/step A Ohm/windg. mH kg mm mm
at48 Vv

---—----——--Data in full step-----------------------------

L2018S0604 -T3.5x1 40 40 1.0 0.025 0.67 5.60 4.0 0.11 20 31.5

All data refer to 1 half of the winding or unipolar!




Linear actuators

) Nanotec’

B Linear actuator with trapezoidal screw thread (size 28 mm)

Option

w

The combination of the high-torque stepper motor with a low-cost trapezoidal spindle with
a pitch of 5° not only gives the linear actuators L28 an extremely high adjustment speed of
0.25 m/s (or extremely short manipulating time) but its compact form also enables high thru-
st and tractive forces. Even higher service lifetimes have been achieved at the same time as
well as the improvement in performance due to the relatively high spindle efficiency of >0.5.
Also resolutions of < 0.01 mm / step are also possible with the compact mi-
crostep drivers, hence also making the linear motors ideal for precision linear axes.
For Positionsrickmeldung, the linear actuators are also available with integrated encoder
(or encoder + line driver; see Accessories).

L2818... outline drawing (in mm)

Pin configuration

Bipolar
Black

Green

|

Red
Blue

¥ Note: Matching thread spindles and
lubricant directions for the integra-
ted PEEK nuts can be found in the
Accessories section. (please order
spindle separately).

Front view and mounting Side view

Hollow Shaft

"A"x1 13.5¢1

Rear view

19.05 2-M2.5

3 < I
oG gf_
N |= I
Q= T
i |' (]
< o
oo
5 20 o'
'5 [
S UL1430 AWG26 8
o Threaded Nut | L=300+10 =
Connector Type: JST XHP-6 N
Contact: SXH-001T-P0.6
Available versions (others on request)
Thrust Precision feed Spindle Resolution Current/ Resistance Inductance Weight Bush Motor
max. F control pitch winding length ‘L’ Length “A”
Type N max. mm/s mm mm/step A Ohm/windg. mH kg mm mm
at48 Vv
---—----——---Data in full step-----------------------------
L2818S0604 -T5X5 30 100 5 0.025 0.67 5.60 4.0 0.11 20 31.5
L2818L.0604 -T5X5 60 140 5 0.025 0.67 9.20 7.20 0.25 20 50.5

All data refer to 1 half of the winding or unipolar!

B Linear actuator with trapezoidal screw thread (size 28mm)

Outline drawing (mm)

L28
[128+0.2

[123+0.2 5

15

—]

Start Position

A

Stroke "A" End Position
®
— e =3
®
Stroke "A"
N\
I _0.¢+ ‘I_{_—Ii
&

Available versions (others on request)

Resolution

Thrust Precision feed

Spindle

pitch
mm

mm/step

--——----—--Data in full step-------------------------——-

max. F control
Type N max. mm/s
at48 Vv
L2818S0604 -T5x5A25 30 100
1281850604 -A50 30 100
L2818L0604 -T5x5A25 60 140
L2818L0604 -A50 60 140

All data refer to 1 half of the winding or unipolar!

5

5

5

0.025

0.025

0.025

0.025

Current/

winding
A

0.67
0.67
0.67

0.67

Resistance

Ohm/windg.

5.6
5.6
9,7

9,7

Weight

kg

0.26
0.30
0.34

0,39

Travel length Housing Motor
length Length “I”
A B mm
mm
25 44 31.5
50 69 315
25 44 50.5
50 69 50.5



Linear actuators

) Nanotec’

B Linear actuators with fine-pitch screw threads and trapezoidal
screw threads (size 41 mm)

7

Option

Die L41.. precision linear actuators are used for a very wide range of applications where fewer
large adjusting forces and speeds but high resolutionproperties are demanded at the lowest
price possible, construction volume and constructive assembly effort. The adjustment path is
only limited by the spindle length so that extremely flexible, path-independent linear motion tasks
can be realized. Resolutions of < 0.005 mm/step for very fine positioning are possible with the
compact microstep drivers such as SMC...
Integrated encoders are also optionally available (see Accessories).

L4118.. Outline drawing (in mm)

Pin configuration

Bipolar

Brown

Orange

|

Red

Yellow

Il Attention: Matching thread spind-
les and lubricant directions for
the integrated bronze nuts can be
found under Accessories
(please order spindle separately).

Front view and mounting

423
[031+0.2

4-M3
Deep 4.5

Side view
== 2 A1 13.5¢1
oo Hollow Shaft "L
=S
g =] Thread Bushing
ol [A] : B
8 S
el e A | I A
e =
8 o
T - AN W g 2
PR ST W e%
gégp (Ll g| €
1 Q Q
Threaded Nut UL1430 AWG26
L=300+10
JST XHP-4

Rear view

19.05

2-M2.5x0.45

|
\
-

—F—¢

y
X

=

}
%

Deep 2 min.

Available versions (others on request)

Precision feed
control
max. mm/s
at48 Vv

Spindle
pitch
mm

Resolution

mm/step

--mmeeomeeeneenneeeee—————-Data in full step---------------------oee e

Thrust
max. F
Type N

L4118S1404 -M6X1 90
L4118L1804 -M6X1 200
L4118S1404 -T6X1 200
L411851404 -T6X2 200
L41185S1404 -T5X5 100
L4118M1804 -T6X1 250
L4118M1804 -T6X2 250
L4118M1804 -T5X5 150
L4118L1804 -T6X1 300
L4118L1804 -T6X2 400
L4118L1804 -T5X5 250

All data refer to 1 half of the winding or unipolar!

20

40

50

50

250

50

100

250

300

150

250

1

1

0.005

0.005

0.005

0.010

0.025

0.005

0.010

0.025

0.005

0.010

0.025

Current/
winding
A

Resistance

Ohm/windg.

1.75

2.00

2.00
1.10
1.10
1.10
1.75
1.75

1.75

Inductance

mH

3.60

3.30

3.60

3.60

3.60

1.85

1.85

1.85

3.20

3.30

3.30

Weight

length ‘L’

kg

0.34
0.20
0.20
0.20
0.24
0.24
0.24
0.34
0.34

0.34

Bush

mm

Motor
Length “A”
mm

31
49
31
31
31
38
38
38
49
49

49

M Linear actuator with trapezoidal screw thread (size 41)

Outline drawing (mm)

L41

0
9224033

L-bxh5

L-¢3.2

End Position

=5 p Start Position
10
’7 _J Motor ! A
= N
P ® £
Stroke "A"
@
Motor
= R
L -
n @
A-A Stroke "A"
== Py o3
e 4 —_—
&

Available versions (others on request)

Travel length

Type

1411851404 -A25
1411851404 -A50
L4118S1404 -A25
L4118S1404 -A50
L4118S1404 -A25
L4118S1404 -A50

L4118M1804 -T6x1A25

L4118M1804 -A50
L4118M1804 -A25
L4118M1804 -A50
L4118M1804 -A25
L4118M1804 -A50
L4118L1804 -A25
L4118L1804 -A50
L4118L1804 -A25
L4118L1804 -A50
L4118L1804 -A25
L4118L1804 -A50

All data refer to 1 half of the winding or unipolar!

Thrust
max. F
N

-------mee—————_-Data in full step.

200
200
120
120

80

80
250
250
150
150
100
100
400
400
300
300
220
220

Precision feed
control
max. mm/s
at48 Vv
20
20

40
40
100
100
40
40
80
80
200
200
40
40
80
80

200

Spindle
pitch
mm

Resolution Current/ Resistance
winding
mm/step A Ohm/windg.
0.005 1.40 2.0
0.005 1.40 2.0
0.010 1.40 2.0
0.010 1.40 2.0
0.025 1.40 2.0
0.025 1.40 2.0
0.005 1.80 1.10
0.005 1.80 1.10
0.010 1.80 1.10
0.010 1.80 1.10
0.025 1.80 1.10
0.025 1.80 1.10
0.005 1.80 1.75
0.005 1.80 1.75
0.010 1.80 1.75
0.010 1.80 1.75
0.025 1.80 1.75
0.025 1.80 1.75

Weight

kg

0.35
0.40
0.35
0.40
0.35
0.40
0,39
0,44
0,39
0,44
0,39
0,44
0.49
0.54
0.49
0.54
0.49
0.54

A

25
50
25
50
25
50
25
50
25
50
25
50
25
50
25
50
25
50

Housing
length “B”

mm

47
72
47
72
47
72
47
72
47
72
47
72
47
72
47
72
47
72

Motor
Length “L”

mm

31
31
31
31
31
31
38
38
38
38
38
38
38
38
38
38
38
38



Linear actuators ) Nanotec’

B Linear actuator with trapezoidal screw thread (size 59 mm) B Linear actuator with trapezoidal screw thread (size 59 mm)
Option Pin configuration
Bipolar
Black
Black/white j
Green/white j
Green
e Vo
3 22 3
© ££ @
T
£a
i1 Note: Matching thread spindles and lubricant directions for the
integrated PEEK nuts can be found in the Accessories section
(please order spindle separately). Outline drawing (mm)
L59
<. L “B" 15
q q q N mc,"l.'“n]
L5918S... outline drawing (in mm) v ‘ L - —
N I 1
Start Pesition
o ® ® 10
<|s A — A
i [
a5 7/ [ —
0 o2 r ‘ @ ® £ T
-~ I B Stroke "A”
Front view and mounting Side view Rear view } @ b } —
2
<] 1B Bl
056.4 "A" max. 13.5¢1 038 ‘ B ® End Position
[147.14+0.2 @ 1.6 5 —
N . - — —
2 | L] ® |
RE SR - e o : -
1D e S ey ) W A - s[e =
sl Sl & ® 3
8 & 1.5 == = Stroke “A”
L %
< 25 mﬂ- —
g ELZ B
© UL1430 AWG 22 Connector Type: JST XHP-8 =H
L=300+10mm Contact: SXH-001T-P0.6 77,
[0 |

Available versions (others on request)

Available versions (others on request) Thrust Precision feed Spindle Resolution Current/ Resistance Weight Travel length Housing Motor
Type max. F control max. pitch winding length B Length “L”
A Ohm/windg. A" mm mm

Thrust Precision feed Spindle Resolution Current/ Resistance Inductance Weight Bush Motor N mm/s at 48 V mm mm/step kg
Type e F m::_";:: " pr:fnh TR w'":'"g Ohmiwindg, H kg 'e"gtr'; = Le"r?]'r: L 1591852008 -A25 600 50 2 0,01 2.00 15 0.80 25 47 51
aM%Xta T < 1591852008 -A50 600 50 2 0,01 2.00 1.5 0.85 50 72 51
L5918S2008 -T10X2 600 50 2 0.010 2.0 1.5 2.6 0.65 25 51 L5918L.3008 -A25 1000 25 2 0,01 3.00 1.0 1.15 25 47 76
L5918L.3008 -T10X2 1000 25 2 0.010 3.0 1.0 22 1.00 25 76 L5918L.3008 -A50 1000 25 2 0,01 3.00 1.0 1.20 50 72 76

All data refer to half of the winding or unipolar.

All data refer to half of the winding or unipolar.
All values are calculated and can differ in practice. Practical values were not available at the time of printing.

All values are calculated and can differ in practice. Practical values were not available at the time of printing.




®
Linear actuators W Nanotec
B Linear positioning drive LS2818 - LS4118
LS2818 outline drawing (in mm) Pin configuration
Option
Front view and mounting Side view Rear view
Unipolar
Black
0281 751 "A" +1 13.5¢1
[023:02 2
g COM) yellow
\ \ 539e =5 (COM)y
1 EeE gy 5‘ i i 8
- Green
= R — %***** — [ ——
B B
. Jir 3 2 3
4-M2.5 = < =
Deep 4.5 m‘ o = m
> =)
< UL1430 AWG26 /ﬁk Connector Type: JST XHP-4 o
e L=300+10 Contact: SXH-001T-P0.6 O
5 )
Order identifier
The LS.. not only considerably reduce the costs and the space requirements for a linear system as
. v oY pace feq : 4 LS4118S1404-T6x2-
there is no coupling, bearing support or assembly work required, and also increase the system
features and availability of a compl. miniature linear axis. With small loads and load ratings as for Thread length 75mm
scanning optical, mechanical or acoustic measurements, even the linear guide is no longer required. Available thread lengths*:
Other motor, threaded nut and spindle versions (>100 pieces) also enable simple, fast and low-cost 75 mm and 150 mm
system expansion. *Only for LS4118
Threaded nut Order identifier
LS4118S1404 outline drawing (in mm) Pin configuration
Toleranz: +0.1 15 (20}
l—5 .
LSNUT-T6x1-F
LSNUT-T6x2-F
LSNUT-T5x5-F
a Material:
PEEK black for LS2018, LS2818, Front view and mounting Side view Rear view
LS4118 Bipolar
i Brown
819.05 0423 "L 3141 13.5¢1
[131+0.2 © 2 19.05 2-M2.5x0.45
o3 Deep 2 min.
B 8 .
. . EERErgs
Available versions (others on request) \ Orange 5—1
Thrust Max. precision feed Resolution Current Resistance Weight Length "A" s = N B B
Type (N) control mm/s um/step A/winding Ohm/winding kg mm g ko] z
B D= 1 1111|151 o e — (A4 °§ & %
. >
L.S2818S0604-T6x1-75 60 20 0.005 067 56 0.11 32 M3 & UL1430 AWG26
eep 4.5 L=300+10
LS2818S0604-T6x2-75 60 20 0.010 0.67 5.6 0.11 32 JSTXHP-4
LS281850604-T5x5-75 30 100 0.025 0.67 5.6 0.11 32
LS2818L0604-T6x1-75 120 30 0.005 0.67 9,2 0.25 51
LS2818L0604-T6x2-75 120 30 0.010 0.67 9,2 0.25 51
LS2818L0604-T5%5-75 60 140 0,0025 0.67 9,2 0.25 51
LS411851404-T6x1-XX 200 50 0.005 1.40 2.0 0.20 31
LS411851404-T6x2-XX 200 50 0.010 1.40 20 0.20 31 Thread length "L":
75 mm and 150 mm
LS411851404-T5x5-XX 100 250 0.025 1.40 2.0 0.20 31
All data refer to 1 half of the winding or unipolar!



W) Nanotec’

B General information on brushless DC motors

. BrUShleSS DC motors Advantages

®  Significantly higher efficiency and power density than induction motors (by approx. 35% volume and weight reduction at the same load)
®  Longest expected service life and quiet running in brushless technology with precision ball race
thanks to the linear torque curve permits an exceptionally large speed range at full motor load and therefore improved
matching to the required load conditions
®  Reduced electrical interference emission along with excellent thermal properties
®  Mechanically interchangeable with stepper motors, and hence less construction expense and greater parts variety

Technical data

The low-price electronically commutated 3-phase brushless motors (EC motors) are ideally suited
for applications with highly smooth operation and service life. The high-energy permanent magnets
permits a high level of acceleration as well as speeds of up to 14,000 rpm with a very high level of ef- Peak torque: 15-630 Ncm
ficiency. The rotor position feedback is provided electronically via three 60° or 120° offset hall sensors.
Optional encoders to 2000 pulses/rev. enable high-resolution positioning controls.

Operating voltage: DC 17-48 V
Nominal speed: 3000-14000 rpm.

Temperature range: 0° to 40°

Properties
TORQUE/CURRENT CHARACTERISTICS
Peak Torque
Te
s AT
5 TORQUE CONSTANT = —~
E AT AC
AC
Rated Torquef—-------------=+
Tr
Rated Current Maximum Current
Current
TORQUE/SPEED CHARACTERISTICS
Peak Torque
Te ‘
)
g
2
Rated Torque
Tr i \
Speed . Rated Speed Maximum Speed

E



Brushless DC motors

) Nanotec’

B Brushless DC motors - 3.8 Wto 16 W

Outline drawing (mm)

Option

Pin configuration DB22

DB22 DB22 Color Function
Red U
Front view and mounting Side view Rear view Motor Brown Vv
Black W
o 10785 A" 13541 P1120.15 Blue +5V
o s 5% 5 . Green GND
Ky 7<: o gls| | & gl .2 Hall Red H1
LA — /L ] || SE| e Yellow H2
: 3 /’ M 2 Brown H3
: — STAR CONNECTING
PHASE A
20 RED
300+20
Al Blise ¢
Outline drawing (mm) Pin configuration DB28
DB28 DB28 Color Function
Front view and mounting Side view Rear view Green U
Motor Red \
Black w
20 "A" 135
ol o A Yellow +5V
gl 2
3|2 15 White GND
2 ‘é Hall Blue H1
Orange H2
—— — Brown H3
4-M3 STAR CONNECTING
DEEP 4 min o © RS A
I S
S o9
=) UL1430 AWG26 3
% L=200+10mm
RED BLK
PHASE B PHASE C
Outline drawing (mm) Pin configuration DB33
DB33 DB33 Color Function
Front view and mounting Side view Rear view Green u
Motor Red Vv
gl o _16 "A":05 135 19.05 Black w
03|02 g Yellow +5V
NE o Blue H1
- - Hall Orange H2
S & (D) Brown H3
- ] >
8 © White GND
STAR CONNECTNG
g 2M25 P )
3| 18 UL1430 AWG26 Deep 2.5 min.
N L=200+15mm
RED BLK
PHASE V PHASE W

Available versions (others on request)

Nom. Nom./peak Nom./peak Nom. Torque
Type output torque Current voltage/speed Constant

w Ncm A V/rpm Nem/A
DB22MO01 3.8 0.8/21 0.265/1.1 24 /4800 3.02
DB22L02 7.7 22/50 0.62/15 24 /3500 3.55
DB28S01 6.0 0.7/21 0.51/25 15/ 8000 1.37
DB28M01 14.0 14/42 0.15/2.8 24 /10000 1.60
DB28LO1 16.0 5.0/15.0 1.0/3.0 24 /3700 5.00
DB33S01 7.0 22.0/66.0 0.56/1.4 24 /3000 4.60

Resistance
Ohm/winding
23.0
11.80
8.00
4.63
4.20

12.40

Inductance  Rotor inertia Weight Length
gcm? "A"
mH/winding kg mm
6.2 0.66 0.075 45
4.2 1.32 0.120 68
215] 1.28 0.060 28
1.6 212 0.082 38
22 5.98 0.280 77
7.0 2.94 0.115 38

B Brushless DC motors - 30 W to 150 W

Outline drawing (mm)

Option

Pin configuration DB42

DB42 Color Function
Yellow U
Motor Red Vv
Black w
Red +5V
Black GND
Hall Blue H1
White H2
Green H3
DELTA CONNECTING
PHASE A
YEL
PHASE B PHASE C
RED BLK
Accessories

Encoder: WEDS...; WEDL...
with 500-1000 pulses

Brake: Possible on request.

DB42

Front view and mounting

0
042,44
[031£0.2

A0.05

Side view

2421 A"

13.5+1

0

D22 025
0

955,012

UL1430 AWG20
L=400+20mm
m

Rear view

19.05 2-M2.5
DEPTH 2 MIN.

Available versions (others on request)

Nom. Nom./peak
Type output torque
w Nem

DB42S01 30.0 5/15
DB42S02 40.0 5/30
DB42S03 26.0 6.25/19
DB42MO01 70.0 11/30
DB42M02 60.0 7/21
DB42M03 52.5 12.5/38
DB42L01 775 18/56
DB42C01 150.0 25/75
DB42C02 140.0 10/30
DB42C03 105.0 25/75

Nom./peak
current
A

0.88/2.63
3.57/10.78
1.79/5.4
212/5.77
1.63/4.88
3.47/10.6
5.14/15.5
4.63/13.89
3.57/10.71

6.65/20

Nom. Torque
voltage/speed Constant

V/rpm Ncm/A
48 / 6000 5.70
17 /8000 1.40
24 /4000 3.50
48 / 6000 5.20
48 / 8500 4.30
24 /4000 3.60
24 /4000 3.60
48 /6000 5.40
48 / 14000 2.80
24 / 4000 3.76

F 1ce

Ohm/winding
3.50

0.20
1.50
1.30
0.95
0.80
0.55
0.68
0.16

0.30

Inc Rotor inertia Weight Length
gcm? A"
mH/winding kg mm
5.80 24 0.25 41
0.26 24 0.25 41
2.10 24 0.25 41
2.60 48 0.45 61
1.80 48 0.45 61
1.20 48 0.45 61
0.80 72 0.65 81
1.21 96 0.75 100
0.32 96 0.75 100
0.50 96 0.75 100



Brushless DC motors Y Nanotec’

B Brushless DC motors - 50 W to 120 W B Brushless DC motors - 250 W to 750 W

Outline drawing (mm)

Option Pin configuration DB57

% (@) DB57 Color Function
Getriebe | Bremse Blue U
Motor White Vv
:[>- @ Brown W
steuerung ll Encoder Orange +5V

STAR CONNECTION
PHASE A
BLU

BRN WHT
PHASE C PHASE B

Accessories

Encoder: WEDS...; WEDL...
with 500-1000 pulses

Brake: Possible on request.

Outline drawing (mm)

Black GND Blue H1
Hall Yellow H1 Hall White H2

Gray H2 Green H3

Green H3 Black GND

Option

Pin configuration DB87

% (@) DB87 Color Function
Getriebe | Bremse Yellow U
Motor Red Vv
:[>- @ Black w
steuerung ll Encoder Red +5V

STAR CONNECTING

PHASE A
YEL

PHASE B PHASE C

Accessories

Encoder: WEDS...; WEDL...
with 500-1000 pulses

Brake: Possible on request.

DB57 - sizes S, L, C DB87 - sizes S, M, L
Front view and mounting Side view Rear view Front view and mounting Side view Rear view
[156.9 < g 20.6+0.5 "A"£0.75 13.541 Qs 37405 135 Oses
[J 47.1:0.2 S =} 15 5 2-M2.5 19.05 069.6:02 1.52 838 2 (219.050.
Sw g ‘
f g o | 1 8o
L - { [S] |
@ 3 © @J ‘ &
e o3 i
e :
8 : |
& 8 g ' 228
S © - % RO SN AR I S A N P s ———————4»@,—«/————
H - 4 Ly 4_I_ N Q |
- w0
2 T L '
o @ % o8 fﬁ
@ o %E N 5 < i AWM3515 AWG16 \ |
U | Y, =] 0 vy L=300 £20 mm
—+ DLOQ [ 4-25.5 HOLE § s 00751 A
\4-05.2 HOLE @ UL 3266 AWG 22 o [ Ll
© -
) L=305+10mm
Available versions (others on request) Available versions (others on request)
Nom. Nom./peak Nom./peak Nom. Torque Resistance Inductance  Rotor inertia Weight Length Nom. Nom./peak Nom./peak Nom. Torque Resistance Ind Rotor inertia Weight Length
Type output torque current voltage/speed Constant gcm? "A" Type output torque current voltage/speed Constant gcm? "A"
W Ncm A V/rpm Ncm/A Ohm/winding mH/winding kg mm W Ncm A V/rpm Ncm/A Ohm/winding mH/winding kg mm
DB57S01 50 19/56 3.58/10.57 24 /2700 5.30 1.50 1.58 200 0.60 50.8 DB87S01-S 220 70/ 201 6.25/17.95 48 /3000 11.20 0.18 0.35 800 1.85 86
DB57L01 75 28/106 4.67/17.67 24 /2740 6.00 0.80 1.05 330 1.10 76.2 DB87M01-S 440 140/ 420 10.77 /32.31 48 /3000 13.00 0.07 0.53 1600 2.60 113
DB57C01 120 37/134 5.87/21.27 24 / 2800 6.30 0.42 0.62 500 1.50 101.6 DB87L01-S 660 210/630 17.95/53.85 48 /3000 11.70 0.07 0.10 2400 4.00 140




®
Brushless DC motors in protection rating IP 65 ) Nanotec
B ASB42 brushless DC motor with junction box
B [EEESERE B Motor controls/controllers for
TWATUS CONNECTOR M2 12 Stepper motors and BLDC motors
PIN NO. ENC./HALL
: :
Steuerun: g Encoder 3 GND
4 A
5 A\
6 B
7 B\
8 |
9 I\
10 H1
11 H2
12 H3
TWINTUS CONNECTOR M16 3 pin
PIN NO. FUNCTION ~ o
1 U
2 \
3 w
Encoder: integrated magnetic 3-channel encoder with line driver
(5 VTTL), 4096 pulses/rpm
Outline drawing (mm)
ASB42 for flange size 42
Front view and mounting Side view Rear view Y view
Y
— blue varnich for IP65 *
<|[o] 241 except for shaft output
e® ur =
I S _J N =
o o) 9 I ‘
% T T |
s 5 — 17— 5 O —+
) |
i 5 }
4D—e’\g:til:(?155 min. 8 A %
=
Available versions (others on request)
Nom. Nom./peak Nom./peak Nom. Torque Resi: Indu Rotor inertia Weight Length
Type output torque current voltage/speed C gcm? "A"
Ncm A V/rpm Ncm/A Ohm/winding mH/winding kg mm
ASB42C048060-ENM 150 25/75 4.63/13.89 48 / 6000 5.40 0.68 1.21 96 0.75 119
o6 |




Motor controllers

) Nanotec’

B Compact microstep controller SMC11

Technical data

12t0 35V DC

Operating voltage:
Max. phase current: 1.0 A/full step (1.25 A with cooling block)

1.4 A/microstep (1.8 A with cooling block)
Current setting: via potentiometer

Operating mode: Bipolar

Operating mode: 1/1,1/2, 1/4, 1/8 (preset)

Protection function: Overcurrent, overvoltage and overtemperature

Step frequency: 0 to 200 kHz
Current reduction: Switchable to 40%
Input signals: 0V active (L< 0.8V; 3.5V <H < 6V oropen)

Temperature range: 0to+40°C

Connection type : JST plug connector

Weight: 109

Mounting type: 2 boreholes of &319.05 mm for M2.5 - mounted directly
on stepper motor

Il Attention: Always use a backup capacitor for the controller operating voltage.
This capacitor should always be positioned as closely as possible to the
controller. Controllers up to 4 A require a capacitor of 4700 uF and controllers
up to 10 A require a capacitor of 10,000 uF. Otherwise there is a risk of the
controller being destroyed.

Outline drawing (mm)

Input configuration, X1:

1= Phase A
2= Phase A\
3= Phase B
4= Phase B\

Input configuration, X2:

1= Operating voltage, VSS

2= Enable (L=active, H or open = disable)
3= Direction

4= Clock

5= Operating voltage (0 V GND)

6= Current drop

Input circuits

+5V +24V

Lo o
PNNG. 5

Order identifier

SMC 11 -

1/16 step automatic current reduction

Step switching

r;;;;
\
\
36
41,5
=
04
U O
[y -
O

15.6 19.05

Configuration:
The module is configured to 1/8 step in the factory.

Step mode J1 J2
1/1 step X X
1/2 step X

1/4 step X

1/8 or 1/16 step

Current setting

Max. phase current: (microstep)

P1

1.4 A (without cooling block)

P1

1.8 A (with cooling block only)

B Motor controller SMCI12

Technical data

Operating voltage:

Phase current:
Interface:
Operating mode:

Operating mode:
Step frequency:

Inputs:
Outputs:

Current reduction:

Protection circuit:

Temperature range:

12t0 24V DC

Nominal current 1,8 A, adjustable up to 2,7 A

RS485 4-wire/CAN

RS485 Position, speed, flag position, clock direction, analog,
joystick

CANopen: Position, homing mode, velocity mode, interpolated
position mode (in compliance with CAN standard DS402)

1/1,1/2,1/4,1/5, 1/8, 1/10, 1/32, 1/64, adaptive (1/128)
16 kHz with a full step, corresponding multiples with a microstep

(e.g. up to TMHz with 1/64)

6 digital inputs (TTL), 1 analog input +10/~10V

3 Open Collector, 30 V /0,5 A max.

Adjustable 0 - 100%

Overvoltage, undervoltage and temperature > 80 °C
0to + 40°C

I Attention: Always use a backup capacitor for the controller operating voltage.
This capacitor should always be positioned as closely as possible to the
controller. Controllers up to 4 A require a capacitor of 4700 uF and controllers
up to 10 A require a capacitor of 10,000 uF. Otherwise there is a risk
of the controller being destroyed.

Outline drawing (mm)

Inputs/outputs (X11)

3
5

Function*
GND
Input 1
Input 2
Input 3
Input 4
Input 5
Input 6
Analog In
Output 1
Output 2
Output 3
GND

0 N OB WND =

I P S
N - O ©

Supply and communication (X12)

Function*
Pin

RS485 CANopen
1 GND GND
2 GND GND
3 RX- n.c.
4 RX+ n.c.
5 ™ CAN low (CAN-)
6 X+ CAN high (CAN+)
7 GND GND
8 UB 12-24 VDC UB 12-24 VDC

Motor connection (X3)

Pin Function*
1 Motor coil A
2 Motor coil A\
3 Motor coil B
4 Motor coil B\

* from the perspective of the connected controller

Connection cable for motors with 6 or 8 connectors:
ZK-XHP-4-300

Input circuits

42

+ cs

42

e
"
-n

o) H
= YR

s

GND

Order identifier

RS-485: SMCI12
CANopen: SMCI12 - 3




Motor controllers

) Nanotec’

B Closed loop motor controller with encoder input, SMCP33

SMCP33

Technical data

Operating voltage:
Phase current:
Interface:
Operating mode:

Operating mode:
Step frequency:

Inputs:
Outputs:
Position monitoring:

Current reduction:
Protection circuit:
Temperature range:

SMCP33-EVA

12t0 48 VDC

Nominal current 2 A (effective), with heatsink 4 A

RS485, USB

Position, speed, flag position, clock direction, analog, joystick,
torque

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

0 to 50kHz in the clock/direction mode,

0 to 25 kHz in all other modes

8 inputs (5 V), 2 analog inputs (-10...+10 V)

8 outputs (5 V, max. 20 mA TTL)

Automatic error correction to 0.9° only with optical encoder
(e.g. WEDS5541 series)

Adjustable 0 - 100%

Overvoltage, undervoltage and temperature > 80 °C

0to + 40°C

Il Attention: Always use a backup capacitor for the controller operating voltage.
This capacitor should always be positioned as closely as possible to the
controller. Controllers up to 4 A require a capacitor of 4700 uF and controllers
up to 10 A require a capacitor of 10,000 uF. Otherwise there is a risk
of the controller being destroyed.

Outline drawing (mm)

Inputs/outputs (X1)

66

[
U

SMCP33

17,25

55

ODDD — [+

Y

SMCP33-K I
o 50 2 16 . 1 L9
Mating plug/PCB holder EDAC type: 345-050-521-202 Mating plug
345-220-088 Inline plug-in unit, short
345-240-318 Encoding element between contact

Pin Function
1
2 GND
3
a SUPPLY + UB
5
P GND
7
A MOTOR PHASE B\
9
o MOTOR PHASE B
11
12 MOTOR PHASE A\
13
12 MOTOR PHASE A
15
1 GND
17 ENCODER INDEX
18 ENCODER CHANNEL A
19 ENCODER CHANNEL B
20 ENCODER +5V
21 TEMP_MOTOR_1
22 OUTPUT BRAKE
zi OUTPUT BALLAST
25 RS485 RX-
26 RS485 RX+
27 RS485 TX-
28 RS485 TX+
29
0 GND
31 ANALOG INPUT 1
32 ANALOG INPUT 2
33 INPUT 1
34 INPUT 2
35 INPUT 3
36 INPUT 4
37 INPUT 5
38 INPUT 6
39 INPUT 7
40 INPUT 8
41 OUTPUT 1
42 OUTPUT 2
43 OUTPUT 3
44 OUTPUT 4
45 OUTPUT 5
46 OUTPUT 6
47 OUTPUT 7
48 OUTPUT 8
49
50 GND

ALL GNDS INTERNALLY CONNECTED

Input circuits

R82 1k R83 10k

R84 10k
D05
b
2
100p

INPUT8

Order identifier

SMCP33
SMCP33-K (with heatsink)

Suitable evaluation/motherboard:

SMCP33-EVA

B Closed loop motor controller with encoder input, SMCI33

Technical data

Operating voltage:
Phase current:
Interface:
Operating mode:
Operating mode:
Step frequency:

Inputs:

Outputs:

Position monitoring:
Current reduction:
Protection circuit:
Temperature range:

12t0 48V DC

Nominal current 2A, adjustable to max. 3 A/phase

RS485 or USB

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

0 to 50 kHz in the clock/direction mode,

0 to 25 kHz in all other modes

6 optocoupler inputs (5 - 24V)

3 open collector, 30 V/30 mA max.

Automatic error correction up to 0.9°

Adjustable 0 - 100%

Overvoltage, undervoltage and heatsink temperature > 80 °C
0to +40°C

* Phoenix connectors are included in the delivery.

¥ Note: Always use a backup capacitor

Input circuits

Inputs/outputs (X1)

3
5

Function
Input1
Input2
Input3
Input4
Input5
Inputé
Com
Output 1
Output 2
Output 3
Analog In
GND

0 N O WND =

=
N - O ©

for the controller operating voltage. This Optocoupler

capacitor should always be positioned
as closely as possible to the controller.
Controllers up to 4 A require a capacitor -2Vl T
of 4700 uF and controllers up to 10 A XD U E
require a capacitor of 10,000 uF. .

Otherwise there is a risk of the control-
ler being destroyed.

™~

Outline drawing (mm)
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Hy X1-X4: Phoenix connector type
R {{, MICRO COMBICON
b X5: Mini USB, type B (SMCI33-1)
N Sub-D 9-pin (SMCI33-2)

Encoder (X2)

Pin Function
+5V
CH-B
CH-A
INDEX
GND

a s w NN =

Motor connection (X3)

Pin Function
1 Motor coil A
2 Motor coil A\
3 Motor coil B\
4 Motor coil B

Supply (X4)

Pin Function
1 UB24-48V
2 GND

SMCI33-2: RS485 (X5)

2
5

Function
NC

RX+
+5V
TX+

N.C.
N.C.

RX-

GND

TX

© 0N O ON =

SMCI33-1: USB (X5)
USB standard

Order identifier

smcmzé)
1= USB
2= RS485




Motor controllers

) Nanotec’

B Closed loop motor controller with encoder input, SMCI35

Technical data

Operating voltage:
Phase current:
Interface:
Operating mode:
Operating mode:
Step frequency:

Inputs:

Outputs:

Position monitoring:
Current reduction:
Protection circuit:
Temperature range:

IN Attention: Always use a backup capacitor for the controller operating voltage. This capacitor
should always be positioned as closely as possible to the controller. Controllers up to 4 A
require a capacitor of 4700 uF and controllers up to 10 A require a capacitor of 10,000 uF.
Otherwise there is a risk of the controller being destroyed.

Outline drawing (mm)

12t0 48V DC

max. 6 A
TTL-RS232 (3,3 V)

Position, speed, flag position, clock direction, analog, joystick

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

16 kHz with a full step, corresponding multiples with a microstep

(e.g. up to 1MHz with 1/64)

6 digital inputs (TTL), 1 analog input +10/-10V

3 digital outputs (TTL)
Yes, depending on the encoder
Adjustable 0 - 100%

Overvoltage, undervoltage and heatsink temperature > 80 °C

0to +40°C

Communication (X1)

Pin Function* Wire color (ZK-RS232-USB-3.3V)
1  GND Black
2 TX Yellow
3 RX Orange

Encoder (X2) JST-ZHR 5

Function*
GND
CH-B
INDEX
CH-A
+5V

Motor and supply (X3)

n)
5

o Ohs 0wN =

Function*
Motor coil A
Motor coil A\
Motor coil B
Motor coil B\
UB 24-48 V
GND

Inputs/outputs (X4)

F - X2

- |
SR ——r—> ]
ST %i}ﬂm“ﬂ@@@@a@b@@@@@{qﬁ]z %£%%°
== S | | I | 1 (|
72
- 65
N ” Dmﬁ)@{g
DIP switch:
fkcksee

xa [ Dxa@ i

* 12345

xo[fems] COO0000000])

123656 123 456 123 L56

For setting the motor current 10 - 150%

Pin Function* Function on delivery
1 Output 1
2 Input 6 CLOCK
3 Input 5 DIRECTION
4 Input 4 ENABLE
5 Analog in 1
6 GND
Inputs/outputs (X5) JST-ZHR 6
Pin Function*
1 GND
2 Output 3
3 Output 2
4 Input 3
5 Input 2
6 Input 1

* from the perspective of the connected controller

Input circuits
]

s

GND

Order identifier

SMCI35

B Closed loop motor controller with encoder input, SMCI36

Technical data

Operating voltage:
Phase current:
Interface:
Operating mode:

Operating mode:
Step frequency:

Inputs:

Outputs:

Position monitoring:
Current reduction:
Protection circuit:
Temperature range:

12t0 72V DC

Nominal current 6 A, max. 9 A (eff)
RS485 4-wire/CAN

RS485 Position, speed, flag position, clock direction, analog,

joystick

CANopen: Position, homing mode, velocity mode, interpolated
position mode (in compliance with CAN standard DS402)
1/1,1/2,1/4,1/5, 1/8, 1/10, 1/32, 1/64, adaptive microstep,

Feed constant

16 kHz in full step, multiple conforming to microstep

(e.g. up to 1 MHz at 1/64)

6 digital inputs (TTL), 1 analog input +10/-10V

3 digital outputs (Open Drain)
Yes, depending on the encoder
Adjustable 0 - 100%

Overvoltage, undervoltage and heatsink temperature > 75 °C

0to +40°C

IN Attention: Always use a backup capacitor for the controller operating voltage. This capacitor
should always be positioned as closely as possible to the controller. Controllers up to 4 A require
a capacitor of 4700 uF and controllers up to 10 A require a capacitor of 10,000 uF. Otherwise
there is a risk of the controller being destroyed.

Outline drawing (mm)
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Hall sensor (X1)

Pin Function*
1 GND
2 Hall 1
3 Hall 2
4 Hall 3
5 +5V

Encoder (X2)

Pin Function*
1 GND
2 CH-B
3 INDEX
4 CH-A
5 +5V

Motor and supply (X3)

Pin Function*
Stepper motor BLDC

1 GND GND

2 Motor coil A Vv

3 Motor coil A\ u

4 Motor coil B W

5 Motor coil B\ n.c.

6 72V 72V

7 GND GND

Inputs/outputs (X4)

2
5

Function*
GND
Output 1
Input 6
Input 5
Input 4
Analog in 1
GND

NOoO oo~ 0N =

Inputs/outputs (X5)

2
5

Function*
GND
Output 3
Output 2
Input 3
Input 2
Input 1

o O s WD =

Communication (X14)

2
5

Function*
n.c.

Rx+ / CAN-
GND

Tx+

n.c.

GND

CAN +
GND

Tx-

0 N O 0N =

©

* from the perspective of the connected controller

Input circuits

l

GND I

Order identifier

SMCI36




Motor controllers Y Nanotec’

B Closed loop motor controller with encoder input, SMCI47-S B N10 - closed loop controller for stepper motors and BLDC motor with

Ethernet, EtherCAT or CANopen interfaces

Inputs/outputs (X1) Ethernet (X1)

Inputs/outputs (X2) Inputs/outputs (X3)
Pin Function
1 Inputt Pin Function* Pin Function*
2 Input2 1 GND 1 GND
3 Input3 2 Input 1 2 Output 1
4 Input4 3 Input 2 3 Output 2
5 Input5 4 Input 3 4 Output 3
6 Input6 5 Input 4 5 Output 4
7 Signal GND 6 GND 6 GND
8 Output 1
9 Output 2
10 Output 3 Inputs/outputs (X4) Inputs/outputs (X5)
1 Analog In
12 GND Pin Function* Pin Function*
1 GND 1 GND
2 Input 5 2 Analog in 1
Technical data Brake (X2) 3 Input 6 3 Analog in 2
4 Input 7 4 n.c.
Operating voltage: 2410 48 V DC ol - 2 '(';ELE'; 8 2 g:“D
Phase current: Nominal current 7.0A, adjustable to max. 10.5 A/phase 1 Brake
Interface: RS485, CANopen 2 GND
Operating mode: Position, speed, flag position, clock direction, analog, joystick Hall (X6) Encoder (X7)
CANopen: Position, homing mode, velocity mode, interpolated
position mode Encoder (X3) Pin Function* Pin Function*
Operating mode: 1/1,1/2,1/4,1/5, 1/8, 1/10, 1/32, 1/64, adaptive (1/128) . 1 GND 1 GND
X : S ; ; Technical data 2 u 2 CH-A
Step frequency: 0 to 50 kHz in the clock/direction mode, Pin Function
. 3 v 3 CH-A
0 to 25 kHz in all other modes 1 +5V . A 7 e
Inputs: 6 optocoupler inputs: (5 V to 24 V) 2 GLED Operating voltage: 12080V _ _ 5 | nc 5 | CHB
Outputs: 3 Open Collector, 30 V / 2 A max. 3 CH-A Phase current: N10-1: max. 10 A effective, N10-2: max. 20 A effective 3 no. g e
1 output for brake, max. 1.5 A g '(;‘"\'i’[')fx Commutation: Open loop stepper motor, closed loop stepper motor with 7 | no. 7 | INDEX
Position monitoring: Automatic error correction up to 0.9° encoder, BLDC ) ) ) 8 45V 8 45V
Current reduction: Adjustable 0 - 100% sinus commutated via hall, BLDC sinus commutated via encoder 9 n.c. 9 n.c.
Protection circuit: Overvoltage, undervoltage and heatsink temperature > 80 °C Motor connection (X4) Operating mode: Torque, speed, positioning, |nterpo|._e1tec_j positioning 10 GND 10 GND
Temperature range: 0to + 40 °C Reference run, cycle direction, application program (NanodJ)
. ) ) ) ) : : Parameterization: browser-based via Ethernet with the NanolP interface Safety (X8)
Phoenix connectors are included in the delivery. P:n ’\FA'»:)I':;:'?Z" A Field bus interfaces: CANopen or EtherCAT
> Motor coil A\ Inputs: 2 inputs 5-24 V, 6 inputs 24 V, 2 analog inputs - 10... +10V Pin Function*
- ; Outputs: 4 transistor outputs, open drain, max. 0.5 A 1 GND
Input circuits Terg 3 Motor coil B\ ) )
P [ At_ttentflor:}]AIwa)tls h’se & ba(t:_kup It 4 Motor coil B Brake: 1 open drain output with at least 5 A 2 STO_A
Optocoupler ?ﬁ’i)saggggc?tgr Sehg?JT drz@;c’gﬁf;;g%i;gnz%e' Encoder inputs: TTL encoder, max. 8000 increments, UVW for hall 3 STO_B
a5 il ES RS e thYa controller Protection circuit: Internal ballast switching 16 Ohm: Connection for external ballast 4 GND
Controlle¥s uppto 4 A require a 47004F and Supply (X5) resistance on open drain output with at least 5 A; at
Controllers up to 10 A require a 10,000uF P_ole _reversal short-circuit via power diode with 15 A, therefore Supply (X9) Motor connection (X10)
capacitor. Otherwise there is a risk of the Pin Function circuit breaker (fuse) required in supply cable
oy controller being destroyed. 1 UB24-48v Temperature range: -40t00°C Pin  Function* Pin  Function*
sv-zevord ] 2 GND 1 GND 1 GND
/N AVSS 2 Brake 2 A
o Order identifier Outline drawing (mm) 3 Ballast 3 A\
SMCI47-S-2: RS485 (X6) 4 +VB 4 B
Q. 5 +VB 5 B\
SMCI47-S ? _ _ 6 GND 6 GND
2= RS485 Pin Function
3= CANopen 1 NC = X1 Xz X1
2 Rx+ Fo e fe—— = —
3 +5V R Hi = .HE EtherCAT Port 0 (X11)
Outline drawing (mm) e £ = if;@\ & | EtherCAT Port 0 (X12)
6 NC
a 7 Rx- 160 Logic supply (X13)
8 GND
. 9 Tx Pin Function*
o OE h, I | 1 + UB LOGIC
[T | 2 GND
1 SMCI47-S-3: CAN (X6)
" * from the perspective of the connected controller
Pin Function -
‘ ‘ X Ve 1 NC a :L Order identifier
=1 — 2 CAN low (CAN-) g |
= n .,rg 3 \(,:vﬁr':‘ p(?[:osl;nd (internally connected o B N10 - ) Q - 000
E =] 7 NG 5 e
“ 5 5 NC 1=10A
# - CAN Ground (internally connected e e 2=20A
@ with pin 3) — 3
X1-X5: Phoenix connector 7 CAN high (CAN+) 0 = Ethernet, no field bus
type MICRO COMBICON 8 NC L 1 = Ethernet + EtherCAT ——
T ‘ j‘ X6: Sub-D 9-pin 9 Supply Vec to 30V (used for safety feature) 2 = Ethernet + CANopen —




) Nanotec’

B Motor modular system: Over 4000 different options available from stock

From our extensive range of stepper motor and BLDC motors in many different sizes and windings, as well as

. optlons a large range of accessories consisting of gears, safety brakes, optical encoders and other options such as vibration dampers,
shaft couplings, connection cables, etc., we can build the optimal drive solution for you within a matter of days. Over 4000 possib-

le combinations are possible with our modular stepper motor system.

Also available for other sizes

Size 20 mm Size 42 mm Size 60 mm Size 86 mm Size 110 mm

Example: ST5918 (NEMA 23) stepper motor with options

|

Encoder

GPLE precision gear series Hybrid stepper motors with BKE series safety brake for New WEDS5541 1000 incr./rev
from 22 to 80 mm, large performance range different encoder series
long expected service life at reasonable prices motor sizes

GSGE angular gear series BLDC motors (22 to 86 mm) Customer-specific brakes are Magnetic encoder,
for Nema 23 and for high speed and dynamics also possible (up to 9 Nm) customized for
integration

Nema 34 motors

Economy planetary gear Economic permanent magnet BL safety brake series econo- opt. encoder, 20 mm diameter
Economic GPLL series for | stepper motors from a size of mically in the series
arge series (22 to 56 mm) 6 mm

E



Options Y Nanotec’

M Optical encoder - WEDS/WEDL series

Optical encoder: Standard encoder for stepper motor mounting

Order identifier Pulses per revolution for shaft diameter (mm) Type Plug
WEDS5541-A14 500 5.00
Features
WEDS5541-A06 500 6.35
= Low-priced WEDS5546-A10 500 10.00 Hollow shaft JST-ZHR-5
= Resolution: 500 increments/rev. WEDS5541-B14 1000 5.00
1000 increments/rev.
= Compact housing (also for hollow shaft with 10 mm diameter) WEDS5541-B06 1000 6.35
= TTL-compatible Encoder with line controller (for extremely interference-proof operating conditions or long supply cables)
= 3-channel (A/B track and index signal)
= Easy installation WEDLS5541-A14 500 5.00
= For 5 mm, 6.35 mm and 10 mm shaft diameter (hollow shaft) WEDL5541-A06 500 6.35
WEDL5546-A10 500 10.00 Hollow shaft JST-ZHR-8
WEDL5541-B14 1000 5.00
The encoders of the WEDS/WEDL5541 series are powerful, 3-channel incremental encoders. The module includes the sender with LED source, the
receiver and the code disc that rotates between the sender and receiver. In WEDL encoders, the signals prepared via a driver module are output as a WEDL5541-B06 1000 6.35
differential signal which increases the immunity to interference. The interface to the application is formed by a pluggable flat ribbon cable or, optionally, Flat ribbon cable, L=500 Screened round cable, L=500
a screened round cable.
ZK-WEDS-5-500 ZK-WEDS-5-500-S JST-ZHR-5
Technical specification Technical specification ZKWEDL-8-500 ZK-WEDL-8-500-S JST-ZHR-8
Electrical specification WEDS ‘ WEDL Mechanical specification WEDS/WEDL ZK-WEDS-5/8-500-S
Signal form, output Square wave signal Mass inertia of the code wheel Approx. 0.6 g cm?
Output signals Phase A, B, | ‘ Phase A, A\, B, B\, I, I\ Impact resistance 980 m/s2, 6 ms, 2 hours each in XYZ
Current consumption < 60 mA Vibration test 50 m/s2, 10 ~ 200 Hz, 2 hours each in XYZ
Output current 0~5mA Average service life MTBF 50000 h (+25 °C, 2000 rpm)
Limit frequency 100 KHz Weight Approx. 20 g (with 0.5 meter cable) Screened round cable, L=500+10mm
Phase angle of the output signal 90° = 45° Ambient conditions g
Connection voltage 5VDC Operating humidity 30 ~ 85 % (no condensation) 25 Heaf shrink tube 25 40 Braid
Signal level VH 85% VCC, VL < 0.3V Storage temperature -40°C ~ 100 °C — \ BK
Number of pulses per revolution 500, 1000 (others on request) Working temperature -25°C ~ 100 °C \
— S
_ = Gl
Connector configuration %
Driver output oV I A Vee B L=5 W
Coding system of the flat ribbon cable 1 (red) 2 3 4 5 Connector: JST-ZHR-5 STNDDEd and zinc D{BTEd
Core color WEDS-9000 cable Black Yellow Green Red White
Line driver output oV Vce A A\ B\ B I\ |
Coding system of the flat ribbon cable 1 (red) 2 3 4 5 6 7 8
Core color WEDL-9000 cable Black Red Green Brown Gray White Yellow Orange
WEDS/WEDL 500 incr./rev., outline drawing in (mm) WEDS/WEDL 1000 incr./rev. outline drawing in (mm) WEDS encoder connector configuration WEDL encoder with line driver output signals
157 (D)
©19.05 135(shaft lengh) 19 45V
135 (shaff length) X1, X2 , X3 Xt
E— \
R15 $20.9 i A L
RI|R||R R=2.7kQ x
wof = 1] — - ] [ T N I B S
T = Sy 2 ol & PIN 5 © CH.B
Sloyptlldas S BV Y u:\
? 3 o PIN 4 Vee B 1
4, - ~ PIN3 CH.A
a ‘ 2 ! = PIN 2 CHI B | 1L
{ N a PIN 1
| 52 ‘ GND
— T i ) ! Lo
I = o | T
1 1.2 s 2 : H
30 JST ZHRS/8 = T 12 1
A 32 JST 7HR5/8 7 1
= L
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B Optical encoder - NOE1 series

Technical data

Output signals

Resolution: 500, 1000, 2000 pulses/rpm Line controller for 8 connections
Signal shape: TTL square wave signal
Output signals: Phase A, A\, B, B\, I, I\
Operating voltage: 5V DC (7 VDC max.) A ]
Current consumption: Type < 100 mA }
Limit frequency: 60 KHz A \
Limit speed: 7200 rpm (500 pulses), 3600 rpm (1000 pulses), w ’_{ ‘
1800 rpm (2000 pulses) 5 | B |
Pulse width: 180° + 50° = = |
B \
Phase shift: 90° + 50° 3
Signal level: Low 0V, high operating voltage -0.5 V = \ H
Max. output current per channel: + 150mA, recommended working current = 20 b u
Operating temperature: mA !
Storage temperature: 8510 -20 °C Rotat
Air humidity: 85 t0 -40 °C ofetion
Max. 90%, non-condensing
NOE1 outline drawing (mm) Output signals
10 pin JST GH
NO. Function
1 GND
2 B
3 B\
\ 4 A
5 A
J 6 I
0 1l 7 I\
0 1.5 8 GND
A — 9 Vce
10 GND
_ _ o
Order identifier
S il
@\ o
20 10 . NOE1-05-( )

A14 = 500 pulses/rpm (no interpolation)
B14 = 1000 pulses/rpm (2x interpolation)
C14 = 2000 pulses/rpm (4x interpolation)

for 5 mm shaft diameter

B Gears

Application fields:

The compact and proven gears from Nanotec are ideal for use in the following tasks:

®  Increase and matching of the output torques
Mdgear. = MdMot X i X 1

®  Reduction of the output torque
Nz = NMot / i

®  Quadratic reduction of ext. moments of inertia
Jred = Jex / i?

®  Reduction of the step angle
OlOutp = OlMot / i

Advantages

®  Large speed reduction bandwidth
®  Wide torque spectrum
®  High running smoothness

®  Maintenance-free due to
permanent lubrication

®  Versatile combination options

¥ Note: In the selection of the gears, it is essential to pay attention to the following criteria:

a) Output torques
Output torques rise in proportion to the speed reduction and can lead to damage of the gearing (do not exceed max. admissible
power take-off values!).

b) Radial and axial forces
Radial and axial forces mainly impair the expected service life of the bearing and the shaft strength in some cases.

c) Working temperatures
Working temperatures affect the thermal loading of the bearing.

d) Load types
Various types of load lead to high gear, shaft and bearing stresses and hence reduce the service life.

Which type of gear is advantageous?

1) Planetary gear due to the triple meshing, these gears offer the highest torque at comparable volume and have the highest

efficiency with concentric shaft output.

Enable smooth running performance and, due to the 90° force transfer, have a low installation depth and
offer a self-locking torque due to continuous power transmission at higher reduction ratios.

2) Worm gear
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M Precision planetary gear GPLE

Thelow-play planetary gear from Nanotec are developed to state of the artin gearing technology and

are manufactured to DIN/ISO 9001.

Advantages

High output torques

High torsional rigidity

Low circumferential backlash

High admissible axial and radial shaft loading

Low running noise

Easy motor/gear assembly

Protection class IP54

30,000 hours service life, 10,000 hours for GPLE22

[(e)(eJ(oN(o (o) (o) (o}(o]

GPLE22 Outline drawing (mm)

Order identifier

Size

1S = 1-stage
28 = 2-stage
3S = 3-stage

Reduction rat

GPLE40-( )-

ioi

When ordering, itisimportantto specify the motor
onto which the gear will be mounted.

Nema 8 Nema 11

41545

415450

Nema 17

Nema 17
Nema 1t

Nema '8
I
|

&
|
|

L4
|

#1un1
922

GPLE40 Outline drawing (mm)

Nema 17

4L-Mbxb

3

Nema 23

L-Mbx6

Nema 23

Nema 17

S EE

940

B

M3x9

GPLE60 Outline drawing (mm)

Nema 23

L-MSx8

i
/

e

Nema 34

4-MSxB

Nema 34
Nema 23

260

MSx12

GPLE80

L1

L-M6x10

36

®60hT
80

102

M Precision planetary gear GPLE

Available versions (others on request)

Backlash Weight Length Efficiency Reduction | Output torque Output torque | Moment of  Intermediate Combii permissible radial/axial
Angular L at full load ratio Nm Nm inertia flange option shaft load (N)
Type minutes kg B3 Nominal Max. value kg mm? L1 with motor 10,000 h service life
mm value(*1) (*2) mm (30,000 h service life)
9 ST20, ST28
GPLE22 | 2-stage <55 0.1 34 80 12 1.5 n.a. 0.09 4.5 ST41,ST42... 20/20
15 (Nema 8,11,17)
98 3 11.0 17.6 3.1
1-stage <15 0.35 39 % & 150 24 22
98 5 14.0 22 1.9
96 8 6.0 10 1.7
97 9 6.5 26 3.0
96 12 20.0 32 2.9
96 15 18.0 29 2.3 ST41, ST42,
96 16 20.0 32 22 275 DB42... 200/200
2-stage <19 0.45 52 96 20 20.0 32 1.9 (Nema 17)
95 25 18.0 29 19
95 32 20.0 32 1.7
GRLESD 94 40 18.0 29 1.6
86 64 7.5 12 1.6 ST57, ST59,
92 60 20.0 32 2.9 DB57...
90 80 20.0 32 19 245 (Nema23) (160/160)
89 100 20.0 32 1.9 f;?}g?;g:
87 120 18.0 29 2.9 with
3-stage <22 0.55 64.5 86 160 20.0 32 1.6 ST5918D
82 200 18.0 29 1.6
81 256 20.0 32 1.6
76 320 18.0 29 1.6
48 512 7.5 12 1.6
98 3 28.0 45 13.5
1-stage <12 0.9 47 % 4 s8.0 &1 93
98 5 40.0 64 7.8
97 8 18.0 29 6.5
97 9 44.0 70 13.1 ST57, ST59,
9 12 44.0 70 12.7 DB57...
96 15 44.0 70 7.7 (Nema 23)
96 16 44.0 70 8.8 245 (for 500/600
ostage | <15 14 59 9% 20 44.0 70 75 S:‘Z?;ﬁ')
95 25 40.0 64 75 variants
95 32 44.0 70 6.4 available)
GRLECO 94 40 40.0 64 6.4
87 64 18.0 29 6.4
92 60 44.0 70 7.5
91 80 44.0 70 7.5
89 100 44.0 70 7.5 ST89,
88 120 44.0 70 6.4 335 DB87... (340/450)
3stage | <18 13 72 86 160 44.0 70 6.4 (Nema 34)
83 200 40.0 64 6.4
81 256 44.0 70 6.4
77 320 40.0 64 6.4
51 512 18.0 29 6.4
98 3 85.0 126 77.0
98 4 115.0 184 52.0
1-stage <8 21 & 98 5 110.0 176 45.0
97 8 50.0 80 39.0
97 9 130.0 208 74.0
97 12 120.0 192 72.0
96 15 110.0 176 71.0
96 16 120.0 192 50.0 950/1200
2-stage <12 2.6 77.5 96 20 110.0 192 44.0
95 25 110.0 176 44.0
95 32 120.0 192 39.0 ST89...
GPLESO 94 40 110.0 176 39.0 418 (Nema 34)
89 64 50.0 80 39.0
92 60 110.0 176 51.0
91 80 120.0 192 50.0 (650/900)
80 100 120.0 192 44.0
89 120 110.0 176 70.0
3-stage <14 3.1 95 88 160 120.0 192 39.0
85 200 110.0 176 39.0
84 256 120.0 192 39.0
80 320 110.0 176 39.0
57 512 50.0 80 39.0

Long-term gearing rated, hardened
Working temperature: -25° to 90°
Service life lubricated, protection class IP54

*1. Continuous output torque on the drive shaft with
dynamic load of 100min'
and application factor KA=1 an operating mode S1.

*2. Admissible for 30,000 revolutions of output shaft

*3. at T2N. Reference temperature 70° and n1=1000 rpm
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B Economy planetary gear GPLL
GPLL22 Outline drawing (in mm)
The GPLL series economy planetary gear is
ideal for applications in which the increased Front view and mounting Side view
torque of a motor with gearing is needed with
the same construction volumes. 1
The slightly higher circumferential backlash
is not relevant for many applications such as m
) e ) S| o
transport drives or positioning in one rotati- o9los 12
+ |
on direction, many controllers also already S o
offer automatic play compensation (such as S _
oD
SMCI..) and hence compensates the backlash A ST
electronically. = S
16.3:0.5 [+05 L1
GPLL40 Outline drawing (in mm)
Front view and mounting Side view
2
w
S 12
So
+ |
m
Gears Order identifier i
I Og\
Circumferential backlash: Axial/radial play: i | 1 Sy At Sy B O A
- Ry
(o)
GPLL22 25° < =03/< =004 mm GPLLA40)-
GPLL40 3° < =0.3/< =0.04 mm
GPLL52 3 < =0.3/< =0.04 mm Size 9.3
Service life Lh10 > 1000 h Reduction ratio | 20205 L05 L1
GPLL52 Outline drawing (in mm)
Available versions (others on request)
Reduction ratio Nom. max. Efficiency Weight Length Intermediate flange L1 Combination axial/radial
Type torque torqueNcm kg mm mm option force Front view and mounting Side view
Nem with motor N 3
GPLL22-5 5:1(42s:1) 20 60 80% 0.046 23.3 without DB28
GPLL22-25 25:1(2515:1) 30 90 70% 0.051 29.5 5.0 ST20, 28 7.2 Ml
253
GPLL22-90  90:1(89reines:1) 40 120 60% 0.058 357 NI=E = =D
—~ |
S 14
GPLL40-14 14:1(14:1) 100 300 70% 0.191 39.2 6.0 ST40, 41, 42
N —
GPLL40-24 24:1(24:1) 100 300 70% 0.191 39.2 6.0 DB42 30/80 - ;74 ﬁ,,,o;\? ==
o~
m
GPLL40-49  49:1(49:1) 180 540 60% 0.231 45.9 = =
1
GPLL52-4 4:1(41e:1) 150 450 80% 0.475 53.0 6.0 ST40, 41, 42 @ @
GPLL52-15  15:1(1516:1) 500 1500 70% 0.660 68.5 6.0 ST57,58,59,60
100/200
GPLL52-53  53:1(5312:1) 1000 3000 60% 0.850 84.0 6.0 DB57 99205 1505
GPLL52-100  100:1(1002r:1) 1000 3000 60% 0.850 84.0 (on request) DB87
104
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B Worm gear GSGE

The maximum Mmax drive torques represent the load limit in continuous operation at an even load.

The Mgrenz output limit torques are static and permissible during operation for short periods without
gear damage occurring. The Mgrenz output limit torques represent the upper limit of the permissible

load and should not be exceeded even in the event of surges.

Available versions (others on request)

Reduction ratio Mgrenz output limit torque

Type
GSGE60-5-1 51
GSGE60-15-1 151
GSGE60-25-1 251
GSGE60-50-1 50 1
GSGE80-12.5-1 125:1
GSGEB80-25-1 251
GSGEB80-50-1 50 1

Nem

7500

7500

7500

7500

12500

12500

12500

Mmax max. output torques
Nem

3000
3000
3000
3000
5000
5000

5000

Efficiency

86%
71%
63%
45%
80%
68%

50%

Order identifier

GSGE 60 outline drawing (in mm)

GSGE60 -
Size

Reduction ratio i
Available as options:

- Double shaft (order number: MG-DW-GSGE60)
- Cover hood (order number: MG-D-GSGE60)

Weight Self-locking Combination
kg option
with motor
2.0 no (Nema 23)
2.0 no (Nema 23)
2.0 no (Nema 23)
2.0 yes (Nema 23)
3.0 no (Nema 34)
3.0 no (Nema 34)
3.0 yes (Nema 34)

Front view and mounting Side view Rear view
L 90 40.5 "A" 70
A )
- © ©
=) + B L > S e
v I[1_ | _ 8 5 25 1 - |4 o
~ = M~
~ | =) L s 7] \01 —| © 9 ©
3 IE lﬁ& ’ ) :
_ 1 H 101 L-M6
Passfeder i M5
DIN 6885-A-5x5x25 21 21
60
GSGE 80 outline drawing (in mm)
Front view and mounting Side view Rear view
465 84 12 39.5 "A"
T
! |
! {
el____10 5 i P ;
’_:j)' ‘ L n T | T ‘
w ) f % 2) L f °
| Iy 6 2 |___‘
& ‘ A L i S o
o 1_ ¥ ’, O o | 2 |
- i Y N 3 <
"W ! s = 40| \
h 4L-M8
oy & H ) I 1 f
LF :\ = Passfeder t D 1] M6
60 DIN 6885-A-6x6x32 35 35 83
80
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B Brakes

24V

Rs = 609 Z
Ps=5W

X 1N 4001

« | 4700uF / 35V

] Bremse

The safety brakes from Nanotec have a compact flange construction, are low wear, and are equip-
ped with asbestos-free friction linings. They are fast and easy to install due to the permanently set
air gap. The brakes are electromagnetically ventilated and can be used anywhere where moving
masses are to be slowed in a very short time or defined to be maintained and the brake torque
generated must be available — even if there is a power failure. The braking force is applied with
the aid of a pressure spring (BW and BL brakes) or a permanent magnet (BKE brake). A voltage
of 24 V DC must be applied to all brakes for venting.

Brake type BL

Brake type BW

108

Technical data

Electrical data:
Moment of inertia:

Switch-on/switch-off time:

Nominal torque:
Hub:

Mounting:
Connection:

Weight

Mounting possibilities:

24V DC/5 W

0.01 kgcm?

11 ms/17 ms
0.24 Nm

Borehole D5H7 with
2 puncture screws M3
with 3 screws M2.5
Lead L = 400 mm
0.1 kg

40-series motor with
B shaft

Outline drawing (in mm)

Order identifier

BRAKE-BL - 0.24
5.0 = ID hub borehole 5.0

037

LO0mN/AWG 26

Technical data

Electrical data:
Moment of inertia:

Switch-on/switch-off time:

Nominal torque:
Hub:

Mounting:
Connection:
Weight

Mounting possibilities:

Outline drawing (in

24V DC/10W

0.1 kgem?

35 ms/25 ms
1.4 Nm

Borehole ... H7 with

2 puncture screws M4
With 2 studs M3 or M4
Lead L = 400 mm

0.5 kg

56-series motor with
B shaft

mm)

Order identifier

BRAKE-BW - 1.4 -6.3)

6.3 = hub borehole 6.35
9.5 = hub borehole 9.525

35

|25

B Brakes

Technical data

Electrical data:
Moment of inertia:

24V DC/8 W
0.013 kgem?

Switch-on/switch-off time: 10 ms/6 ms

Nominal torque:
Hub:

Mounting:

Connection:
Weight

Order identifier

0.4 Nm

Borehole ... H8 with 2
puncture screws AM3x4
with 4 screws M3

Lead L = 400 mm
0.08 kg

BRAKE-BKE - 0,4 -(5,0)
5.0 = ID hub borehole 5.0

Integrated brakes with plug connection allow operation in tough environmental conditions (IP54)
and ensure fast and mistake-free wiring.
The BKE brakes with the Nano brake module are used for this purpose.

The Nano brake module (PWM controller) reduces the power and heat losses of the brake by 35%
thus enabling a higher stopping and activation time of the motor.

The anti-surge diode for the brake is also already integrated in the module.

Outline drawing (in mm)

]
9550 il

92808

1
o135

20 Gewindestift
s ISD 4023 M3k
Luftspalt TR

r

chwarz - =—— . rot
Siliflonlitze ETFE
1S0-Klasse "F"

Technical data

Electrical data:
Moment of inertia:

24V DC/10W
0.021 kgem?

Switch-on/switch-off time: 12 ms/6 ms

Nominal torque:
Hub:

Mounting:

Connection:
Weight

Order identifier

1 Nm

Borehole ... H8 with 2
puncture screws AM3x4
with 4 screws M3

Lead L = 400 mm

0.11 kg

BRAKE-BKE - 1.0 -6.35)
6.35 = ID hub borehole 6.35

Outline drawing (in mm)

#6.35HB

032

#125H8
93208

T
e
=5
Sa
F

Technical data

Electrical data:
Moment of inertia:

24V DC/11 W
0.067 kgcm?

Switch-on/switch-off time: 25 ms/6 ms

Nominal torque:
Hub:

Mounting:

Connection:
Weight

Order identifier

2 Nm

Borehole ... H8 with 2
puncture screws AM4x6
with 4 screws M3

Lead L = 400 mm
0.185 kg

BRAKE-BKE - 2,0 -6,35)
6.35 = ID hub borehole 6.35

8.0 = ID hub borehole 8.0

Outline drawing (in mm)

2
4008
1

2¢ Gewindesfift
ALyé 15078029
(2x120%)
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B Switch-mode power supplies for DIN top hat rail 120 - 480 W
(sealed construction)

Pin assignment

NTS-24 V-5 A; NTS-24 V-10 A
NTS-48 V-2.5 A; NTS-48 V-5 A

Pin Designation

; RDY
3 V+*DC
4 out V+DC
5 V.DC
6 V.DC
7 PE, grounding
8 in L
9 N
DC On
other DC Lo
Technical data (all values related to 230 V AC/25 °C) Vou Adi.
Input voltage: 180 V AC to 264 V AC
Output voltage: 24V, 48V NTS-48V-10A
Safety: Softstart TB1 = AC input
Protection circuit: Overload/overvoltage protection, power system failure buffering 1= FG  grounding
20 ms at full load, short circuit-proof a= LGN
Temperature range: -10°C to +50°C (up to +70°C at 60% load) TBg : gg/ ';utput
Certifications: CE/UL/TUV 1o= Y
Efficiency: 86% 34— v
Connection type: Screw terminals
Mounting type: DIN mounting rails
Outline drawing (mm)
NTS-24V-5A NTS-48V-10A

NTS-48V-2.5A

o[@OOm]e
o obooren
L-J---J

NTS-24V-10A
NTS-48V-5A

T8I TB2
125.5 321 LD 43 21

lt

Lzen

=1

Technical data

NTS-24V-5A(120 W) NTS-48V-2.5A(120 W) NTS-24V-10A(240 W) NTS-48V-5A(240 W) NTS-48V-10A(480 W)
Nominal input current: 1.4 A/230V 1.4 A/230V 2.2A/230V 2.2A/230V 4.0 A/230 V
Input current 24 A/115V 24 A/115V 24 A/115V 24 A/115V 30 A/150
(cold start): 48 A/230 V 48 A/230 V 48 A/230 V 48 A/230 V 50 A/230 V
Output voltage: 24 ~32V 46 ~ 57V 24 ~32V 46 ~ 57V 48 ~ 53V
Power output: 120 W (24 V/5 A) 120 W (48 V/2.5 A) 240 W (24 V/10.0 A) 240 W (48 V/5 A) 480 W (48 V/10 A)
Weight: 0.64 kg 0.64 kg 1.0 kg 1.0 kg 2.2kg
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B Connection cable

Order identifier

Interface converter

ZK-RS485-RS232

ZK-RS485-USB

ZK-RS232-USB-3.3V

Converter from RS232 to RS485, 4-wire
Converter from USB to RS485, 4-wire

Converter RS232-USB (TTL for SMCI35)

B Connection cable

Order identifier

M12 cable for AS.. and AD.. motors with encoder

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

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

ZK-M12-8-2M-2-PUR-S

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

8-pin, 2 m, straight connector, shielded
8-pin, 5 m, straight connector, shielded
8-pin, 2 m, angled connector, shielded

8-pin, 5 m, angled connector, shielded

Order identifier

M12 motor connection for AS.. motors
ZK-M12-5-2M-1-PUR-S 5-pin, 2 m, straight connector, shielded
ZK-M12-5-5M-1-PUR-S 5-pin, 5 m, straight connector, shielded
ZK-M12-5-2M-2-PUR-S 5-pin, 2 m, angled connector, shielded

ZK-M12-5-5M-2-PUR-S 5-pin, 5 m, angled connector, shielded

ZK-RS485-RS232

ZK-RSL85-RS232

¥<amner

Xba?eme\mng geschirnt, 3Adern 0.2qnm K fwistet pair, 6 Adern 0 2qmm

ZK-RS485-USB

Datenleitung geschirmt, Sub
Stift/9pol.

RSL85

zu PC

SCHNITTSTELLE

zu P&D, SMCL... bzw.

Stecker- oder
Klemmeradapter

1765 El

Pin 2=ws T

Pin3bn R

Pin 5=GND

zu PC

Gehiuse
Schirm

5V
Kanverter
TmﬂuF

KABELFARBE
SUB-D STECKER
PIN-BELEGUNG

Rx A
&
: !
2}
T {Tx+) ws = Pin2 S Tx z I
| Tx —— Y
{Tx-) bn=Pin? GND

1
|
|
|
{Rx+) g0 = Pink
P
{Rx-) ge = Pin9
|

! SV rs=Pin3
HOOO ==

| o

LEND

gr = Ping = GND

. S Gehduse
———————— Schirm

2 WH 2BN 3GN
[e} 1WH A0 o
1BN (00 0)3BU 8 RD OOC(>34YE
© 7BUNS 5 Gy
5GY 4BK 6 PK
No. COLOR No. COLOR
1 White
1 Brown 2 Brown
2 White 3 Green
4 Yellow
3 Blue 5 Gray
4 Black 6 Pink
7 Blue
5 Gray 8 Red
Shield placed on union nut Shield placed on union nut

M16 motor cable for PD6-N8918...-S motors

ZK-TW-3-2M motor cable, 3-pin, 2M

Outline drawing (mm)

rder identifier
M16 signal cable for PD6-N8918...-S motors

ZK-TW-18-2M signal cable, 18-pin, 2M

Pin configuration: ZK-TW-3-2M, ZK-TW-18-2M

Order identifier

M17 motor cable for ADB87 motors

Order identifier

M17 signal cable for ADB87 motors

ZK-TW-3-2M

M16 Connector

:

— Wite 1130mm %
:E Wire 2:130mn PIN-2 j: ZK-TW-3-2M
WIRE NO./COLOR  FUNCTION
Wire gn-ye: 260mm PIN 3
- : +VB
1955 L5 2 GND
CreehElsw Protective con-
y ductor
ZK-TW-18-2M
M16 Connector
L0
30 | Pin 1 j:
——
—
: =
:‘: : P ]m
Wire Length: 130 gl
15
1955 L5

FUNCTION
Output 1
Output 2
Output 3

Analog input

+Vb external

GND (W001)

RS485 Tx+

RS485 Tx-

RS485 Rx-

RS485 Rx+
Input 1
Input 2
Input 3
Input 4
Input 5
Input 6
CAN -
CAN +

ZK-TW-18-2M
PIN COLOR

1 White/yellow
2 Yellow/brown
3 White/gray
4 White/blue
5 White/pink
6 Red
7 Gray
8 Pink
9 Yellow

10 Green

11 Black

12 Purple

13 Gray/pink

14 Red/blue

15 White/green

16 Brown/green

17 White

18 Brown

ZK-M17-4-2M Motor cable, 4-pin, 2 m ZK-M17-12-2M Signal cable, 12-pin, 2 m
ZK-M17-4-5M Motor cable, 4-pin, 5 m ZK-M17-12-5M Signal cable, 12-pin, 5 m
ZK-M17-4-7TM Motor cable, 4-pin, 7 m ZK-M17-12-7M Signal cable, 12-pin, 7 m
ZK-M17
M17 - 17-pin
M17 - 4-pin No. COLOR
9215 ZCINT-M17-17-1-S Datenleitung geschirmt U RRed
Schrumpfschlauch 30 _ aderindhilse 2 Black
@ % / No. COLOR 3 Blue
sl 1 [y S/ e b 4 White
V ‘ ‘ 5 Green
M7 52 L Lo |15 150 1 White 6 Yellow
7 Brown
8 Gray
9 Gray/pink
2 Yellow 10 Purple
11 Red/blue
12 White/green
3 Green 13
14
15 N.C.
4 Brown 16
17

112

Diverse cable sets

ZK-SMC11

ZK-SMCI12

ZK-SMCI12-3

ZK-USB

Order identifier

Assembled cable set for SMC11/G/GE, L=300 mm
Assembled cable set for SMCI12
Assembled cable set for SMCI12 with CAN Open

Programming cable for SMCI33-1
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B Connection cable Notes

Order identifier

M16 motor cable for ASB42 M12 signal cable for ASB42

114

ZK-TW-3-2M motor cable, 3-pin, 2M

Outline drawing (mm)

ZK-M12-12-2M motor cable, 12-pin, 2M

Pin configuration

ZK-TW-3-2M ZK-TW-3-2M, ZK-TW-12-2M
ZK-TW-3-2M
WIRE NO./COLOR FUNCTION
M12 Connector 1 +VB
40 2 GND
30 ot Green/yellow Protective conductor
e I
=
= I
— i ZKTW-12-2M
:‘: —pinz — :':I PIN NO. ENC./HALL Color
Wire Length: 130 ; G Brown
15 2 5V Blue
- 8 GND White
1955 45 4 A Green
5 A\ Pink
6 B Yellow
7 B\ Black
8 | Gray
9 I\ Red
10 H1 Violet
11 H2 Gray/pink
12 H3 Red/blue
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B Plug connector

Socket housing JST-XHP

Pin assignment

f G Pins () SizeA SizeB SizeC
B 2 2 25 5.7 73
A 3 3 5.0 8.2 9.8
4 4 75 10.7 12.3
5 5 10.0 13.2 14.8
6 6 125 15.7 17.3
ola 8 8 17.5 207 223
[Tl Vel
28
5
13.00 Order identifier
118
4.10
~|9 ( I > 161
i SECTION F-F ZCJS-I-XHP @
1 c =] ——
Contact springs AWG22 - 26 Order identifier
; L) ZCJST-SXH
[+ e \
ol i i 3.20
: o ‘ 125
-2 A
4 | QI8
t&“‘_j o rder identifier
;;3; = n Order identifie|
] © 4 SECTION A-A
o c q C (2593T*BOOV1) ) . o
o3 Jo ol § Crimping tool for individual contact
(2] 7 .
N & | D Ji—4P springs
| ZC2WC-110

Insulation displacement connection technology, connector for AWG24

Pin assignment

B

7.0(.276)

|.+h
flighghis
00000

L4.05 ‘ 1.5‘ ‘sz
(.159) (.059) kogs

5

5.2(.205) | 5.6(.220)
10/8(.425)

Pins X Size A Size B
4 04NR 75 12.5
5 05NR 10.0 15.0
6 06NR 12,5 17.5
8 08NR 17.5 225

Order identifier

ZCJST {x)

Pin connector for RM print assembly 2.54 mm (JST-XHP)

Pin assignment

5.7
224

4.30,

N—
&
230

081

SECTION F-F

Pins (9] SizeA SizeB  SizeC
4 SL4-2.54 7.5 12.5 1.1
6 SL6-2.54 125 175 16.1
8 SL8-2.54 17.5 225 21.1

Order identifier

ZC2(x)

B Plug connector

COMBICON connector socket housing

COMBICON HC connector socket housing

19,2

|

256

@i

2,85 __| |.5.08

Order identifier

Pin assignment

Order identifier

Pin assignment

Pins

I

ZCPHOFK-MC0.5 -(X)

© O

@ o AN X

n

Size A
25
7.5

10.0
17.5
275

Pins X
2 2
ZCPHOFKC-2.5HC -(X) 4 4

B Charging condenser

Size A
5.08
15.24

Parallel to the operating voltage, charging capacitors are required on drivers or Plug&Drive stepper motors so that the admissible voltage

is not exceeded during the braking process.

Outline drawing (in mm)

Negative

$25:1

Charging capacitor 4,700 uF

Capacity: 4,700 uF/50 V
Temperature range: -40 to +85°C

Dimensions:Roundcylindricalaluminumcase,25

x 35 mm
Capacity tolerance: + 20%
Contact spacing: 10 mm

Order identifier

Z-K4700/50

Outline drawing (in mm)

952

116

MBx12

Charging capacitor 10,000 uF

Capacity: 10,000 uF/100 V
Temperature range: -40 to +105 °C

Dimensions:Roundcylindricalaluminumcase, 40

x 95 mm
Capacity tolerance: -10% ~ 30%
Contact spacing: 20 mm

Order identifier

Z-K10000/100
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B Damper

ZD-D28

\
<
For all stepper motors with a shaft diameter
of 5.0 mm and B shaft, weight: 26 g. Adapted
for stepper motor size ST28.

Order identifier

ZD-D28

The D28, D40 and D56 dampers from Nanotec can be mounted on all stepper motors with a
second shaft end (28-58 mm construction size). In addition to the improved settling time,
system resonances are suppressed, and vibrations and motor noise is greatly reduced in the lower
speed range.

With device-specific resonance and noise problems, device setup is made considerably easier
by fitting the damper.

Outline drawing (in mm)

Teil 1

p
G
|

/7
A=

s _|
o}
=N
n

p5

Teflonscheibe 1x#26

Teil 2 {Magnet)

ZD-D40

For all stepper motors with a shaft diameter of
5.0 mm and B shaft, weight: 40 g. Adapted for
stepper motor sizes ST41.., ST42..

Order identifier

ZD-D40

Outline drawing (in mm)

Teil 1

1
G

?5

2xMadenschr. M3 Teflonscheibe 1x$29

Teil 2 (Magnet)

ZD-D56

For all stepper motors with a shaft diameter of
6.35 mm and B shaft, weight: 100 g. Adapted
for stepper motor sizes ST57.., ST59..

Order identifier

ZD-D56

Outline drawing (in mm)

Teil 1

245
ma
h
N

866

2xMadenschr. M3 Teflonscheibe 1x$40

Teil 2 (Magnet) =1
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B Damper for mounting flange

The rubber vulcanized onto the 2 flange rings is used primarily by the ZD-.. damper for attenu-
ating the structure-borne noise* which can be reduced to approx. 3-10 dB(A) compared to di-
rect flange mounting and its size, construction and stability and depending on the frequency.
Due to the different sound velocities - steel / air / rubber = 5000 / 331 / 50 m/s - and the damping
vibration tendency of the damper ZD-DF.. this provides cost-effective noise damping.

Compared to the well-known rubber silencer, the ZD silencer still provides an acceptable setting
of the often important axis spacing between motor shaft and shaft to be driven.

The interrupted flange cooling surface (additional cooling surface that is often utilized for direct
flange mounting) must be taken into account at the admissible motor temperature.

* The generation of noise arises initially as structure-borne noise and are only then emitted
as air noise. If these air noise waves strike a component, such as a casing wall, this causes it to
vibrate. Due to the oscillation of this wall (minimum bending vibrations), air in the room is excited
and is amplified as air noise so that it can be heard by persons. As each component has its own
resonant frequency, countless other noise sources can be excited and hence amplified too.

ZD-DF40

Order identifier

%38
36
@24

$28.5
@56

G >

(2532

ZD-DF40

Order identifier

ZD-DF56
10
2.3
N
14
4 )
N|'<2 |
slels 1T T3 %
N

ZD-DF56
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B Threaded spindles

Fast and economic for the complete module

To realize easy and fast linear movements with a stepper motor, we offer the matching th-
read spindles for every linear actuator or linear motor. This reduces not only the order
and delivery costs, but at the same time increases the observation of the specified tolerance.
Lubrication:

The lubrication intervals depend on external operating conditions. Bronze nuts mustbe regularly
lubricated (e.g. Kluber - Microlube GBUY131)

Standard finishing

Order identifier

VA

T = trapezoi
Thread size

Pitch of screw

Spindle length 200 = 200 mm (standard

(others on request)

With standard finishing

(6120041

®3h7T

}

|
T6x1
T6x7
GLhT

T5x5

10

@8h7

T10x2

0.5x45° 1x45°

Trapezoidal spindles p = 1 -5 mm

The pitch of p = 1, 2 and 5 mm offers an extended range of applications,
where larger strokes are conveyed in a minimum of time.

Spindle material

Material no.: 1.4021 = Rust-free (not acid and saltwater resistant)

all trapezoidal threaded spindle except for T6X2 ( 1.4401)
Tensile strength

Spindle with trapezoidal screw threads

7R

760 N/mm?2
Aufliengewinde
Available spindles
Thread size Pitch Thread pitch delay Outside & d Core & d1 Standard for available
axial play linear actuator spindle lengths
p mm/on section mm mm mm
T3.5x1 1.00 +0,1/300 mm 3.50 2.30 0.03 (L sececoennemsond -T3.5x1 200, 300
Téx1 1.00 +0,1/300 mm 6.00 4.70 0.03 | IS -Téx1 200, 300
Téx2 P1 2.00 +0,1/300 mm 6.00 4.70 0.03 (L seceemoncemsosed -Téx2 200, 300
T5x5 5.00 +0,1/300 mm 5.40 3.60 0.10 | IS -T5x5 200, 300
T10x2 2.00 +0,1/300 mm 9.70 8.20 0.06 B ——— -T10x2 200, 300

B Shaft couplings

) Nanotec’

The Oldham couplings from Nanotec are easy to install due the short construction and can
transfer high forces with low shaft offset. Damage to the shaft is excluded by the clamp fastening.
A nylon transmission disc dampens noise and provides good insulation properties
(3 kV between two shafts) with a potential-free construction.

Use
Wherever play-free power transmission is needed: Stepper motors, servomotors, encoder,
tacho-generator, etc.

Temperature range: -20 °C to +60 °C

Materials: 2011T3 and 2011T8 BS4300/5FC1 aluminum alloy hub
Transmission disc: Nylon 11 (colorless)
Blind hole: Length of parallel borehole +0.2.

Boreholes end with 118° angle

Hubs with blind hole Outline drawing (in mm)

Operating factors

Maximum torques based on drives with no displacement or
axial movement.

The operating ratios are multiplied by the load moments as
explained, e.g.

Load moment of the application =1Nm
Operating factor =2
Required torque =2Nm

Load duration Operating factor
Momentary load 1

1 hours per day
3 hours per day
6 hours per day
12 hours per day

o o~ N

Order identifier

ZW-X (e.g. ZW-235-19-20)

Order 2 hubs + 1 transmission disc
From 50 pcs, special boreholes are possible!

Order number for special hub boreholes:
e.g. 8.0 mm= ZW-235-19-99-8.0

Coupling-specific parameters

—

‘ Short- Max. displacement Static
| Size circuit @3000 r.p.m. break
|| _ torque Angle Radial Axial torque
y Nm +°  £mm  +mm Nm
o ) A/t sA V.
7 19 1.7 0.5 0.2 0.10 10
S e — 25 4.0 0.5 0.2 0.10 13
‘ | 41 17.0 0.5 0.2 0.15 57
& B _,
L1 L2 N\ 0IsC
Available shaft couplings
Hub Dimensions Fixing screws Transmission disc
hole
Hubs Size +0.03/-0 mm 2D L L1 L2 Setting removal Inertia Weight
screw torque torque Order number
Nm kgm?2x10-8
235-19-20 19 5 19.1 22.0 6.3 9.4 M3 0.94 67 12 235-19-0
235-19-99 19 X 1941 22.0 6.3 9.4 M3 0.94 67 12 235-19-0
234-25-24 25 6.35 25.4 28.4 8.6 11.2 M4 2.27 252 31 234-25-0
234-25-28 25 8 25.4 28.4 8.6 11.2 M4 2.27 252 31 234-25-0
234-25-99 25 X 25.4 28.4 8.6 1.2 M4 2.27 252 31 234-25-0
234-41-31 41 9.525 413 50.8 16.7 17.4 M5 4.62 3327 148 234-41-0
234-41-38 41 14 413 50.8 16.7 17.4 M5 4.62 3327 148 234-41-0
234-41-99 41 X 413 50.8 16.7 17.4 M5 4.62 3327 148 234-41-0
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§ 1 Ranges of Application

§ 5 Outline Supply Contracts

§ 9 Overall Liability

1.1 Our terms and conditions of sale and delivery apply exclusively. Any
terms of the buyer that are in conflict with or differ from our vending or deli-
very terms are not recognized by us, unless we have agreed to their validity
in writing. Our terms and conditions of sale and delivery are also valid if we
carry out the delivery to the buyer without reservations and if we are aware
of any contradictory or deviating conditions of the buyer.

1.2 All agreements made between us and the buyer for the purpose of the
execution of this contract must be made in writing in this contract.

1.3 Our terms and conditions of sale also apply for all future transactions
with the buyer.

§ 2 Quotation and Order

2.1 Our quotations are subject to change. Binding contracts of delivery will
only be concluded through our confirmation of order unless awritten contract
has been concluded. Ifthe order is to be qualified as a quotation according to
§ 145 of the German Civil Code [BGB], we can accept it within four weeks.
All additional agreements and promises will not be effective unless inclu-
ded in the confirmation of order and/or confirmed in writing. Should the
value added tax not be separately identified in the quotations, the price
quoted shall be plus legal value added tax.

2.2 Orders which are to be carried out on the same working day on which
they arrive at Nanotec, they must have arrived at Nanotec by 11 a.m. at
the latest. In the event of larger orders for individual products, Nanotec
reserves the right to extend the delivery time appropriately.

2.3 Written orders which repeat a previous telephone order without
expressly pointing out the repetition shall be regarded as an additional order.

2.4 In the event of written, printing or calculation errors in the catalog,
order, website or inadequate creditworthiness of the customer, Nanotec
shall, however, be entitled to withdraw from the agreement. Claims for
damages from the buyer shall not be accepted in such situations.

2.5 All photographs, drawings, weight, measurement, performance or
other constructional data in the catalog, quotation and on the Internet are
only binding insofar as it has been expressly agreed upon. Nanotec retains
the right of changes and deviations. The customer is solely responsible for
the use intended by him for the ordered items.

2.6 Nanotec retains the right to agree the delivery period of large quantities
separately.

§ 3 Prices and Terms and Conditions of Payment

3.1 All prices are quoted in Euro. Unless otherwise agreed, the prices
are ex works plus dispatch and packing costs and plus sales tax in the
currently valid legal amount.

3.2 Nanotec retains the right to increase catalog, quotation or Internet pri-
ces adequately if, after publication of the catalog, quotation and Internet,
price increases occur, in particular due to collective wage agreements, an
increase in material prices or currency fluctuations. These increases will be
verified to the buyer on demand.

3.3 Unless agreed otherwise, the purchase price is to be paid net (without
any deductions) within thirty days from the date of invoice or within ten
days with 2% cash discount. If the buyer is in delay with payment, Nanotec
shall be entitled to claim interest on the amount in arrears at the rate of
4% above the respective base rate of the Deutsche Bundesbank p.a. If
Nanotec verifiably incurs higher costs, Nanotec will be entitled to claim these.

3.4 The retention of payments or the setting off of any counterclaims of the
buyer disputed by Nanotec are not admissible.

3.5 If a substantial deterioration of the financial circumstances of the buyer
occurs or if Nanotec is informed of a previous deterioration of the finan-
cial circumstances after the conclusion of the contract, Nanotec will be
entitled to demand either payment in advance or a security payment at
its discretion. In the case of new customers, Nanotec retains the right of
delivery against cash on delivery or payment in advance. In case of new
customers, Nanotec retains the right of delivery against cash on delivery
or payment in advance.

§ 4 Delivery

4.1 Unless otherwise agreed, delivery is ex the Feldkirchen site near
Munich. The risk will be transferred to the buyer as soon as the consign-
ment leaves the works of Nanotec, also in the case of partial deliveries.

4.2 Information on the period of delivery is non-binding, unless the date of
delivery has been bindingly agreed. § 2.1 of these terms and conditions of
sale and delivery remains unaffected.

4.3 If the buyer grants Nanotec an adequate extension with threat of
rejection after Nanotec has already defaulted, the buyer will be entitled
to withdraw from the contract after the futile expiry of this extension.
The buyer will only be entitled to claims for damages due to non-fulfillment
up to the amount of the predictable damage if the delay is due to intent or
gross negligence. Moreover, the liability for damage is restricted to 50 %
of the damage incurred.

4.4 If Nanotec is in delay with delivery for reasons for which Nanotec is
responsible, the buyer will be entitled to demand a generalized compen-
sation for delay to the amount of 0.5 % of the net good value for each
complete week of delay, to a maximum of 5 % of the net value of the goods.

5.1 If an outline supply agreement has been concluded, the buyer's peri-
od of acceptance is 12 months from the day of confirmation of the order
unless any written agreement deviating from this has been made. The out-
line supply agreement is accordingly scheduled for a period of 12 months
from acceptance of the first partial delivery based on the partial quantities
resulting from this. After the expiry of the period of acceptance, Nanotec
will be entitled to invoice the remaining goods at their discretion or to claim
damages for the delay of acceptance. The amount of the damages gene-
rally amounts to 25% of the order value unless the buyer can prove a lower
damage amount or Nanotec a higher damage amount.

5.2 nless otherwise agreed, Nanotec will be entitled to pass on increases
in material and wage costs to the buyer if the outline supply agreement
exceeds a handling period of 12 months. 5.3 If the buyer states a binding date
of delivery to Nanotec, he must adhere to this date. If the buyer defers the
stated binding date more than once, Nanotec has to be compensated for
the resulting additional expenses at 50.- Euro flat per deferral.

§ 6 Retention of Title

6.1 The goods delivered remain the property of Nanotec until the buyer
has paid all outstanding amounts which Nanotec has now or in future.

6.2 The buyer is entitled to resell the purchased goods in the re-
gular business process; he now, however, surrenders all claims to
Nanotec in the amount of the final invoice total (including VAT) that
arise to him from the resale against his acceptor or third party and, as
such, is independent of whether the purchased goods have been
resold with or without processing. The buyer will remain entitled to coll-
ect the outstanding amount after the assignment. Nanotec’s right to
collect the account receivable themselves remains unaffected by this.
However, Nanotec undertakes not to call in the account receivable as long as
the buyer fulfills his obligations to pay arising from the proceeds received,
is not in default of payment and, in particular, so long as no application
for instigating insolvency proceedings has been submitted or settlement
proceedings or inability to pay exists. However, if this is the case, Nanotec
may demand from the buyer to be informed about the assigned accounts
receivable and their debtors, to provide all information required for collec-
tion, to submit the necessary documents and to inform the debtor (third
party) about the assignment.

6.3 The processing or restructuring of the purchased goods by the buyer
is always effected on behalf of Nanotec. If the purchased goods are pro-
cessed with other objects which are not the property of Nanotec, Nanotec
acquires co-ownership of the new items in proportion to the value of the
purchased goods to the other processed goods at the time of processing.

6.4 In the case of assertion of the retention of title, the buyer already decla-

res the toleration of the entry of the business premises now for the retrieval
of the retained goods.

§ 7 Guarantee

7.1 The warranty rights of the buyer presuppose that he has satisfied
his duty to inspect and complain according to §§ 377 of the German
Commercial Code [HGB] in accordance with regulations.

7.2 In the case of sampled stepper, servo, linear and gear motors tested
by the buyer before acceptance, any warranty is excluded unless they
have not been sufficiently tested in relation to performance, quiet running,
service life and operational conditions.

7.3 If the purchased good has a deficiency for which Nanotec is respon-
sible, Nanotec is entitled to remedy the deficiency or supply a replacement
at its own discretion. If Nanotec is not prepared to rectify the deficiency/
supply a replacement or is not in a position to do so or if this is delayed
for reasons for which Nanotec is responsible or if the rectification of the
deficiency or the supply of replacement fails in any other way, the buyer
is entitled at his discretion to withdraw from the contract or to demand a
corresponding decrease of the purchase price.

7.4 Unless agreed otherwise, any further claims of the buyer — for wha-
tever legal reasons - are not admissible. Nanotec does not therefore
accept liability for damages that do not occur to the article of sale itself; in
particular Nanotec accepts no liability for loss of profits or for other
financial losses of the buyer.

7.5 The above exemption from liability does not apply if the cause of the
damage is based on intent or gross negligence. It is also not applicable if
the buyer claims damages due to non- fulfillment of a guaranteed property
according to §§ 463, 480 Para 2 BGB [German Civil Code].

7.6 If Nanotec negligently violates a contractual duty, Nanotec’s obligation
for compensation for damage to property or physical injury is restricted to
the liability insured by Nanotec’s products liability insurance. Nanotec is
prepared to present the policy to the buyer on demand.

7.7 The warranty period is twelve months counted from the transfer of risk.
7.8 Nanotec is not the manufacturer of all products included in the scope

of supply. The customer himself is responsible for the application of the
products.

§ 8 Wrong Orders

8.1 The buyer is only entitled to return goods to Nanotec if he sends them
back to Nanotec in the original condition and the original packaging and
Nanotec has accepted the return consignment in advance in writing. In the
case of a fault of the buyer (wrong order, double order, packaging unit not
observed etc.), Nanotec is entitled to invoice the buyer for the contractual costs.

9.1 Any further liability for damage as provided by §§ 7.5 to 7.7 is excluded
— irrespective of the legal nature of the claim made.

9.2 The stipulations according to Paragraph 1 do not apply for claims
according to §§ 1, 4 of the Product Liability Act. The same applies for initial
inability or impossibility.

9.3 Insofar as Nanotec’s liability is excluded or restricted, this will also

apply to the personal liability of Nanotec’s employees, staff, representatives
and vicarious agents.

§ 10 Export Control

10.1 In recognition of the American and other applicable (in particular, Ger-
man) export control regulations, the buyer undertakes to obtain all required
export licenses or other documents at his own cost before the export of
the products or technical information, which he received from Nanotec.

10.2 The buyer undertakes not to sell, export, re-export, supply or pass on
in any other way such products or technical information either directly or
indirectly to persons, companies or countries if this violates any American
or other (in particular German) laws or regulations. The buyer undertakes
to inform the receiver of these products or technical information on the
necessity to adhere these laws and regulations. The buyer is responsible
for acquiring all licenses and export and import documents, which are
required for the application of the products at his own cost. The rejection of
an export license does not entitle the buyer to withdraw from the contract
or claim for damages.

§ 11 Invalid Clauses

11.1 Should any individual clause(s) be or become invalid, this will not
affect the validity of the other clauses in case of doubt. The General Terms
and Conditions of Nanotec will remain unaffected in all other aspects and the
invalid clause will be replaced by an admissible clause which best fits the
purposes of the contract.

§ 12 Place of Fulfillment, Legal Venue

12.1 If the buyer is a businessman, Nanotec's registered office is its legal
domicile; Nanotec is also entitled to sue at the buyer’s location.

12.2 Unless otherwise agreed in the confirmation of order, the registered
office of Nanotec is Feldkirchen, near Munich.

12.3 The application of the general UN purchase right (CISG) is excluded.

12.4 Any assignment of claims which the buyer incurs from its business
connection with Nanotec® is excluded.

General terms and conditions version: 5.1 of 29.09.2011

"Nanotec" and "Plug & Drive" are registered trademarks of Nanotec GmbH &
Co. KG. EtherCAT® is a registered trademark and patented technology, li-
censed by Beckhoff Automation GmbH, Germany. CANopen® is a registered
trademark of the CAN in Automation User's Group.

Notes
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