





Facts, figures and essential information \‘) Nanatec®

Common specifications of the SH...; ST... types and DB motors CAD library
Motor size 20 (28) 41 (42) 59 (57.60) 89 110 The CAD and PDF format§ from Nanotec a_llow
P iow s i S Rearvew you to integrate the following product drawings
Concentricity: 7 0.05 mm 0.05 mm 0.05 mm 0.1 mm 0.05 mm Dotz § - - P s quickly and efficiently in your construction:
Parallelism: 1 0.1 mm 0.1 mm 0.1 mm 0.075 mm 0.076 mm Stepper motors + BLDC motors
Concentricity: @ 0.075 mm 0.075 mm 0.08 mm 0.075 mm 0.075 mm e (also in protection class IP 44 and IP 65)
Feadyorocor + = Stepper motors + brushless DC motors
. . <||= in special versions (with terminal box or
Radial play of the shaft: Max. 0.025mm (at a radial load of 5N) ol J@: plug&socket connection)
Axial play of the shaft: Max. 0.075mm (at an axial load of 10N) =N N — Stepper motor + EC motor with attach-
. o i @ @ SPECIFCATON BPOLR—1 WINDNG SERAL PERMISSIBLE RADIALFAXIAL FORCE ment (encodel’, bl’ake)
Step angle precision:(SH,ST) at full step + 5% non cumulative (no load) o) 2 T e e Stepper motor + servomotor gears
. i . . RB\STMCE/PHAS[ (Ohms)@ZS‘C 7.5+15% 15.2415% —_— BEARING
Insulation resistance: 100M Ohm at normal ambient temp. and atmospheric D T B - \E/ g{@ (Spur gears, worm gears, planetary gears)
humidity, measured between winding and motor housing — - 1 L0 () o] ssar ]|~ EEE TS [y Plug & Drive stepper motors
) ) ) . . SE7 ARy U100 S L froget ) VRNG DGR Controllers for the installation or on
Dielectric strength: 0.5kV at 50Hz for min. 1 min. o e 0 : s pe O top-hat rails (microstep drive electronics,
. . o, TEMPERATURE_ RISE: MAX.80°C (MOTOR STANDSTILL; FOR 2 PHASE ENERGIZED) | AXIAL-FORCE Fa_(N) Fo=T (coupBLx . " .
Insulation class: Class B (1 30 C) AVBIENT TENPERATURE — 10~ 50¢ [16F ~ 122F] DSANCE () | 5 [10 [ 20| (oA B A B g drivers, positioning controls)
INSULATION RESISTANCE 100 MOhm (UNDER NORMAL TEMPERATURE AND HUM\DW) RADIAL-FORCE Fr (N) 58 ‘ 36 | 26 ‘ 0 t i s - ‘
. . . . INSULATION CLASS B 130" [266F] 8 o
Temperature InCcrease: 80°C or less determined by measuring the Change n DELEGTRG STRENGTH SI0VAG F\ER\M]\M EVWEEN THE NOTOR COLS AND THE WOTOR CASE) | SHAFT PLAY {rm) :;‘HAL m“ o * i o & % = . .
resistance after the rated voltage has been applied to the R R — All items can be called up in PDF, DXF or DWG
g PP IANOTEC Soue ] 10 ] . Ho ot | STEPPING MOTOR format on the Internet at www.nanotec.de.
bl
ocked stepper motor L NN AR
REV | DESCRIPTION DATE APVD ST411850706 s s | SIONATURE | DATE ST411850706
Operating temperature range: -10°C to +50°C
Storage temperature: -20°C to +70°C
Ambient humidity (working area):  20% to 90% non-condensing (free of corrosion) . . .
. . . g 5 . , Performance calculation and appropriate motor selection
Ambient humidity (storage area): 8% to 95% non-condensing (free of corrosion)

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

Construction, protection classes and safety considerations

. o o F=me+981-pu
a) General construction 1) Friction force or moment of friction
m H
Practically all stepper motors are manufactured in accordance with ISO 9001 and, when used as designated, they comply with the safety require- a) Linear:F=megepu
ments contained in the relevant standards and regulations. The motors have a closed construction (protection class IP 20) with a through opening The friction force F (N) is determined primarily by the mass = m (weight kg)
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 and the coefficient of friction = p.
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) Rotation:Md =F «r
The torque Md (Ncm) is determined by the friction force F (N) and the lever arm r (cm) F=m-981
b) Protection classes (acc. to DIN 40050 Aug. 1970) (depending on the point of attack and distance to the force line of action). m
0G )+t U
Nanotec can also offer stepper motors that are suitable for harsh ambient conditions
2) Acceleration torque Force determination via spring balances
. — Y —— S ‘ Because of the law of inertia, the force or torque increases, the faster the mass is accelera-
Protection classes First number bro _ec lon against contact and foreign econ Protection against water ted:
odies number .
0 No protection 0 No protection a) Linear:F=m -+ a
Protection against vertically (@ = ve-valt)
i i ; i 1 o € . F1 = scale value * 9.81
1 Protection against large foreign bodies oL R — v, = end speed, v, = starting speed
! ) ) ) A > Protection against dripping water falling at F2 = Md = scale value * 9.81 * r
Protection against medium-size foreign an angle (up to 15°to the K) b) R . Md = J i i
2 bodies Protection against spray water otation: =Jea Force (N) with scale value in g or kg
Ident characters IP (greater than 12.5mm ) 3 (up to 60° to the vertical K) (J= pol. moment of inertia, e.g. full cyl. m * r2) eg. gio g_=22,°g é1o.oc20-’\‘9.31 —2N
First number 3 Protection against small foreign bodies 4 Protection against spray water (a =N - na/t) €9.2%kg = A
u (greater than 2.5mm ) (from all directions) N = e;d rpm, na = starting rom orvialeverarmr =5cmat2 kg
i i e = a = .g.2+kg=2+981+5=100N
Second number Protection against granular foreign bodies 5 Protect_loln against hose water ’ 9 9 e
4 (12 I/min; min 0.3 bar)
(ErRiEr e Tk ) Protection against rful h it
6 gainst poweriul nose water
. X . 100 I/min; p~1 bar
5 Protection against heavy dust deposits Torque determination via dial gauge
7 Protection against sporadic immersion
: i . 3) Power rating
6 Protection against penetration of dust 8 Protection against submersio L
e P, = Md « 6.28 * f/z (Md = torque from the motor characteristics,

f = step frequency in Hz, z = steps/rev.)

4) Simple torque determination
Apart from the mathematical determination, the determination of force and torque by me-
ans of springbalance and torque gauge is especially advantageous because it takes into Scale value in gom

account the difficult-to-determine friction factor (see Accessories, Measuring equipment). eg.
200gcm = 2Nem

c) Safety instructions

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 am-
bient 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.




Facts, figures and essential information \‘) Nanatec®

Controllers and switching features Motor connection: Nanotec stepper motors
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 8-lead wire - parallel for high frequency > 1 kHz 8-lead wire - serial for low frequency < 1 kHz
for unipolar and somewhat restricted bipolar operation, and 8 leads for unipolar and bipolar operation. With only 4 switches, unipolar operation is Current per windi 14 — current per phase Current per windi 07 — current per phase
very easy but is used less often nowadays because of highly-integrated constant current bipolar driver ICs available with a torque that is approx. Eurr n Ip' éwm T/g'xd" 1A _ 1litA/ hp P Eurr n Ip- éwm '?/g.xd.' 1A _ 0u7A/ hp P
30% higher. Also constant voltage operation seldom appears on the market due to its high power loss. Xample: Lurrent/winding = 1.4A/phase Xample: Lurrent/winding = 0.7A/phase
Unipolar connection Bipolar switching sequences Stepper motor animation A A \ B B \ A A \ B B \
‘ schwarz (rot) ‘ schwarz (rot)
e.g. Constant A S schwarz/weiB (rot weiﬁ)j schwarz/wei8 (rot/weiB
voltage operation s
e.qg. copstant current i Naro e -
a) Bilevel Operation e A griin/weiB (schworz/weiBE} griin/weiB (schwarz/wei8)
b) Series resistor |
I : griin (schwarz) griin (schwarz)
Unipolar switching sequences Unipolar switching sequences e = — = % = = = %\
Mode Winding Mode Winding ¥ e EAR-ARIER R S-SR R
17 1/2 A A B B\ 11 1/2 A B = : 7 —| 3| | = s ~| < =5
1 1 + 0 0 + 1 1 + + . . slel | &2 sle B2
2 + 0 0 0 2 + 0 & ———— ® = ~ =
2 i ; g * 0 2 8 + - x Type: 2 Z Type: 2 Z
+ g = g - ST59.. > 3B ST59.. > 3B
3 5 0 + + 0 3 5 - = (ST89.., ST57.., ST5918D..) 24 = (ST89.., ST57.., ST5918D..) 2 =
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,
6-lead wire
Connection arrangement of stepper motors Current per windin = current per phase Current per winding x 0.7 = current per phase
The stepper motors offered by Nanotec can be operated in different switching modes that give the motor different characteristics in each case. The Exam plz' Current /8vin ding 1A = 1A /phaspe P Exampls' Current/gvin di.ng 1A =0 7A/phapse p

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.

ATAN BB\ ATAN BB\

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 \ braun (schwarz) braun (schwarz)
motor diagrams.

schwarz (gelb) schwarz (gelb)
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. orange (griin) orange (griin)

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.

rot (rot)
rot (rot)

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

Type: Type:
(under Type, Control). STa1.., ST42.. ST41.., ST42..
ST28.. ST28..
o ) ) The holding torque is reached at the respecti-
Value 1 winding half as in datasheet Serial Parallel ve nominal current. If the curren_t deviates, the 4-lead wire
value can be calculated accordingly from the
Resistor R 2*R R/2 proportionality between the phase current and Current per winding = current per phase Current per winding = current per phase
holding torque. Half the current (in the same Example: Current/winding 1A = 1A/phase Example: Current/winding 1A = 1A/phase
Inductance L 4*L L connection), therefore, leads to half the hol-
ding torque.
Phase current V2 1*v2 A A \ B B \
Holding t M M* V2 M * V2
ering forque ‘ braun (schwarz) [ rot
Note: This correlation only applies for the holding torque and for the lower speed range (where the torque has not yet drop- orange (griin) Q weiB Q

ped), 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. E E 3 S
~ = o o>
kS a
&
It is also possible to operate the motor briefly with higher current. Here, however, attention must be paid that the housing temperature does not g‘.’&‘: STa2. Type:
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. ST20.. ST110..




