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WHY A BRUsH DC MOTOR

MODELS AVAILABLE FROM
8MM TO 35MM DIAMETER

SELECT EITHER SLEEVE
OR BALL BEARINGS

IRONLESS ROTOR COIL
ENABLES HIGH ACCELERATIO

HIGH EFFICIENCY DESIGN -
IDEAL FOR BATTERY-FED APPLICATIONS

OPTIONAL GEARBOXES AND
MAGNETIC OR OPTICAL
ENCODERS ARE EASILY ADDED

¢ Brush DC commutation design

INNOVATION & PERFORMANCE Longer commutator life because of the design.
Portescap’s brush DC coreless motors incorporate salient features * REE system
like low moment of inertia, no cogging, low friction, very compact Stands for Reduction of Electro Erosion. The electro erosion,

caused by arcing during commutation, is greatly reduced in low
inertia coreless DC motors because of the low inductivity of their
efficiency, very low joule losses and higher continuous torque. rotors.

commutation which in turn results in high acceleration, high

* NEO magnet
Ideal for portable and small devices, Portescap'’s coreless motor The powerful Neodymium magnets along with enhanced air gap
design thus giving higher electro-magnetic flux and a lower motor

technologies reduce size, weight, and heat in such applications. .
regulation factor.

This results in improved motor performance in smaller physical
¢ Coreless rotor design

envelopes thus offering greater comfort and convenience for end- “e - , )
Optimized coil and rotor reduces the weight and makes it compact.

users. In addition, the coreless design enables long-life and higher

energy efficiency in battery-powered applications.

Portescap continues innovating coreless technology by seeking 4
YOuUuR CusTOM MOTOR

e Shaft extension and double shaft options

design optimizations in magnetic circuit, self supporting coreless
coil along with commutator and collector configurations.

e Custom coil design (different voltages)
Get your products to market faster through Portescap’s rapid

. , ) ) * Mounting plates
prototyping and collaborative engineering. Our R&D and

application engineering teams can adapt brush DC coreless motors || * Gear pulleys and pinion
with encoders and gearboxes to perform in different configuration, * Shock absorbing damper and laser welding

environment, or envelope. . .. o . L
P e Special lubrication for Civil aviation and medical applications

STANDARD FEATURES e EMI filtering

e Max continuous torque ranging from 0.66 to 158.6 mNm « Cables and connectors

e Speed ranging from 11,000 RPM (8mm) to 5,500 RPM (35mm) o Gearboxes

¢ Motor regulation factor(R/K?) ranging from 1,900 to .3 103/Nms




SPOTLIGHT ON
INNOVATION - . esasseesseny

Innovation is a passion at Portescap. It defines your success, and defines our future. We help you get the
right products to market faster, through rapid prototyping and collaborative engineering. With experienced
R&D and application engineering teams in North America, Europe, and Asia, Portescap is prepared to create

high-quality precision motors, in a variety of configurations and frame sizes for use in diverse environments.

Demanding application?

Portescap is up for the challenge. Take our latest innovation Athlonix in high power density motors. Ultra-compact, and
designed for lower joule heating for sustainable performance over the life of your product, Portescap’s Athlonix motors deliver
unparalleled speed-to-torque performance. And better energy efficiency brings you savings while helping you achieve your
green goals.

r

Athlonix motors are available in 12, 16, and 22mm.

Looking for a lighter motor with more torque?

35GLT brush dc coreless motor from Portescap might be the solution for your needs.
The 35GLT provides a 40% increase in torque-to-volume ratio over most average iron
core motors. A featured multi-layer coil improves performance and offers insulating
reinforcement, resulting in improved heat dissipation. Weighing in at only 360 grams
and providing an energy efficiency of 85%, the 35GLT offers less power draw and
excellent space savings.

The quest for high-resolution feedback with accuracy in speed is the essence

of Portescap’s innovative MR2 magneto resistive encoder. These miniature
encoders accommodate motors from frame sizes of 8mm to 35mm with superior
integration schemes to facilitate a compact assembly with motors. And, with a
resolution of 2 to 1024 lines, Portescap’s MR2 encoders meet your application
requirements today - while flexibly adapting to your evolving needs.




BRuUusH DC MOTOR BASICS

CONSTRUCTION OF PORTESCAP MOTORS WITH

IRON LESS ROTOR DC MOTORS

All DC motors, including the ironless rotor motors, are composed of three principle sub assemblies:
1. Stator
2. Brush Holder Endcap
3. Rotor

STATOR TUBE

\

SELF SUPPORTING HIGH PACKING
DENSITY ROTOR COIL SLEEVE OR BALL

BEARING
COLLECTOR \

HIGH EFFICIENCY HIGH STRENGTH
RARE EARTH MAGNET

/ <— METALLIC ALLOY BRUSH

COMMUTATION SYSTEM
CABLE

CLAMP

1. The stator
The stator consists of the central, cylindrical permanent magnet, the core which supports the bearings, and the steel tube
which completes the magnetic circuit. All three of these parts are held together by the motor front plate, or the mounting
plate. The magnetic core is magnetized diametrically after it has been mounted in the magnetic system

2. The Brush Holder Endcap

The Brush Holder Endcap is made of a plastic material. Depending on the intended use of the motor, the brush could be
of two different types:

e Carbon type, using copper grahite or silver graphite, such as those found in conventional motors with iron rotors.
e Multiwire type, using precious metals.

3. The Rotor
Of the three sub-assemblies, the one that is most characteristic of this type of motor is the ironless, bell-shaped rotor.
There are primarily four different methods of fabricating these ironless armatures utilized in present-day technology.

A — In the conventional way, the various sections of the armature are wound separately, then shaped and assembled
to form a cylindrical shell which is glass yarn reinforced, epoxy resin coated, and cured. It is of interest to note the
relatively large coil heads which do not participate in the creation of any torque.




B — A method which avoids these coil heads uses an armature wire that is covered with an outer layer of plastic for
adhesion, and is wound on a mobile lozenge-shaped support. Later, the support is removed, and a flat armature package
is obtained, which is then formed into a cylindrical shape (Figure 1). The difficulty with this method lies in achieving a
completely uniform cylinder. This is necessary for minimum ripple of the created torque, and for a minimum imbalance of
the rotor.

FIGURE 1 - CONTINUOUS WINDING ON MOBILE SUPPORT

a) support arrangement b) armature as flat package ¢) forming of armature
in cylindrical shape

C — A procedure which avoids having to form a perfect cylinder from a flat package consists of winding the wire directly
and continuously onto a cylindrical support. This support then remains inside the rotor. Coil heads are reduced to a
minimum.

Although a large air gap is necessary to accommodate the armature support; this method is, however, easily automated.

D — The Skew-Wound armature method utilizes the same two-layer plastic coated wire described in Method B. This Wire
is directly and continuously wound onto a cylindrical support which is later removed, thus eliminating an excessive air gap

and minimizing rotor inertia. In this type of winding, inactive coil heads are non-existent. (Figure 2). This kind of armature
winding does require relatively complex coil winding machines. Portescap thru its proprietary know how has developed
multiple automated winding machines for different frame sizes and continues to innovate in the space so that dense coil
windings can be spun in these automated machines.

FIGURE 2
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FEATURES OF IRONLESS ROTOR DC MOTORS

The rotor of a conventional iron core DC motor is made of copper wire which is wound around the poles of its iron

core. Designing the rotor in this manner has the following results:

e A large inertia due to the iron mass which impedes rapid starts and stops

® A cogging effect and rotor preferential positions caused by the attraction of the iron poles to the permanent magnet.

e A considerable coil inductance producing arcing during commutation. This arcing is responsible on the one hand for an
electrical noise, and on the other hand for the severe electro—erosion of the brushes. It is for the latter reason that carbon
type brushes are used in the conventional motors.

A self supporting ironless DC motor from Portescap has many advantages over conventional iron core motors:
e high torque to — inertia ratio

e absence of preferred rotor positions

e very low torque and back EMF variation with armature positions

e essentially zero hysteresis and eddy current losses

e negligible electrical time constant

e almost no risk of demagnetization, thus fast acceleration

® negligible voltage drop at the brushes (with multiwire type brushes)

e lower viscous damping

e linear characteristics

REE SYSTEM PROVEN TO INCREASE
MOTOR LIFE UP TO 1000 PERGCENT

The two biggest contributors to the commutator life in a brush DC motor
are the mechancical brush wear from sliding contacts and the erosion

of the electrodes due to electrical arcing. The superior surface finish,
commutator precision along with material upgrades such as precious
metal commutators with appropriate alloys has helped in reducing the
mechanical wear of the brushes. To effectively reduce electro erosion

in while extending commutator life Portescap innovated its proprietary
REE (Reduced Electro Erosion) system of coils. The REE system reduces
the effective inductivity of the brush commutation by optimization of the
mutual induction of the coil segments. In order to compare and contrast
the benefits of an REE system Portescap conducted tests on motors
with and with out REE coil optimization. The commutator surface wear
showed improvements ranging from 100 -300 percent as shown in Figure
5. Coils 4, 5 and 6 are REE reinforced while 1, 2 & 3 are without REE
reinforcement.




BRUSH DC WORKING PRINCIPLES

The electromechanical properties of motors
with ironless rotors can be described by
means of the following equations:

1. The power supply voltage U, is equal to
the sum of the voltage drop produced by the
current | in the ohmic resistance R, of the
rotor winding, and the voltage U, induced in
the rotor :

U=IxR,+U (1)

f
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2. The voltage U, induced in the rotor is
proportional to the angular velocity w of the
rotor:
U=kxw (2)
It should be noted that the following
relationship exists between the angular
velocity wexpress in radians per second and
the speed of rotation n express in revolutions
per minute:
w=2mn

60

3. The rotor torque M is proportional to the
rotor current I:
M=k xlI (3)
It may be mentioned here that the rotor torque
M is equal to the sum of the load torque M,
supplied by the motor and the friction torque
M of the motor :

M=M, +M

By substituting the fundamental equations (2)
and (3) into (1), we obtain the characteristics
of torque/angular velocity for the dc motor

MOTION SOLUTIONS THAT MOVE

with an ironless rotor :
U,=MxR, +k xw (4)
By calculating the constant k_and k, from the
dimensions of the motor, the number of turns
per winding, the number of windings, the
diameter of the rotor and the magnetic field
in the air gap, we find for the direct-current
micromotor with an ironless rotor:

(5)

Which means thatk =k, = k;

The identity k. = k, is also apparent from the
following energetic considerations:

The electric power P,=U x 1 whichis supplied
to the motor must be equal to the sum of the
mechanical power P, = M x w produced by
the rotor and the dissipated power (according
to Joule's law) P = I'x R,;
P=Uxl=Mxw+I'xR,

=P +P,

Moreover, by multiplying equation (1) by |, we
also obtain a formula for the electric power
P:

P=Uxl=IxR,+Uxl

The equivalence of the two equations gives
Mxw=UxI
orU=Mandk =k =k
w |
Quod erat demonstrandum.

Using the above relationships, we may write

the fundamental equations (1) and (2) as

follows:

U,=IxR,+kxw

and :

U,=MxR, +kxw
k

(6)

(7)

Graphic
characteristic:

express “speed-torque”

To overcome the friction torque M, due to
the friction of the brushes and bearings, the
motor consumes a no-load current |. This
gives

M, =kxI,

and:

U, =1, xR, +kxw, where
w,=2mxn,

60
hence:
k=U, -1, xR,

w,

Is it therefore perfectly possible to calculate
the motor constant k with the no-load speed
n, the no-load current |, and the rotor
resistance R,

The starting-current |, is calculated as
follows:
L=V,

R,
It must be remembered that the R, depends
to a great extent on the temperature; in other
words, the resistance of the rotor increases
with the heating of the motor due to the
dissipated power (Joule's law):
R, =R, (1+yxAT)

Where vy is the temperature coefficient of
copper (y = 0.004/°C).

As the copper mass of the coils is
comparatively small, it heats very quickly

-
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BRUSH DC WORKING PRINCIPLES

through the effect of the rotor current,
particularly in the event of slow or repeated
starting. The torque M, produced by the
starting-current |, is obtained as follows:
M,=1,xk-M=(l,-1)k (9)
By applying equation (1), we can calculate the
angular velocity w produced under a voltage
U, with a load torque M. We first determine
the current required for obtaining the torque
M=M +M:
=M, +M,

k
Since M, =1,

k

we may also write
=M, +1,
k

For the angular velocity w, we obtain the

relationship

w=U,-1xR,
k

(11)

k2

In which the temperature dependence of the
rotor resistance R, must again be considered;
in other words, the value of R, at the working
temperature of the rotor must be calculated.
On the other hand, with the eqation (6), we
can calculate the current | and the load
torque M, for a given angular velocity w and a
given voltage U, :
I=U-kxw=1l-k w
R R,

(12)

M M

And with equation (10)
M, = (-1 )k

We get the value of M:
M =(I-1)k-K w
R,
The problem which most often arises is that
of determining the power supply voltage U,

required for obtaining a speed of rotation n

for a given load torque M, (angular velocity w

=n x 2n/60). By introducing equation (10) into

(6) we obtain:

Uu=(ﬂ+ In) R, +kxw
k

(13)

Practical examples of calculations
Please note that the International System of
Units (S.1.) is used throughout.

1. Let us suppose that, for a Portescap®
motor 23D21-216E, we wish to calculate the
motor constant k, the starting current |, and
the starting torque M, at a rotor temperature
of 40°C. With a power supply voltage of 12V,
the no-load speed is n, is 4900 rpm (w, = 513
rad/s), the no-load current | = 12 mA and the
resistance R, = 9.5 Q at 22°C.

By introducing the values w, I, R,, and U, into
the equation (8), we obtain the motor constant
k for the motor 23D21-216E:
k=12-0.012x9.5=0.0232 Vs

15

Before calculating the starting-current, we
must calculate the rotor resistance at 40°C.
With AT =18°C and R, = 9.5Q, we obtain
R,=(1+0.004x18)=9.5x1.07

=10.20

The starting-current |, at a rotor temperature
of 40°C becomes
l,=U,= 12 =1.18A

R, 102
and the starting-torque M, according to
equation (9), is
M, =k(l, - 1)=10.0232 (1.18 - 0.012)

=0.027 Nm

2. Let us ask the following question: what is
the speed of rotation n attained by the motor
with a load torque of 0.008 Nm and a power
supply voltage of 9V at a rotor temperature
of 40°C?

Using equation (10) we first calculate the
current which is supplied to the motor under
these conditions:
=M, +1,=0.008 +0.012
k 0.0232
=0.357A

Equation (11) gives the angular velocity w:
w=U,-1xR,=9-0.357x10.2
k 0.0232
=231rad/s

and the speed of rotation n:
n =60 w = 2200 rpm
2n

Thus the motor reaches a speed of 2200 rpm
and draws a current of 357 mA.

3. Let us now calculate the torque M at a
given speed of rotation n of 3000 rpm (w =314
rad/s) and a power supply voltage U, of 15V,
equation (12) gives the value of the current:
I=U-kxw=1-k xw

R, R,

=1.18 - 0.0232 x 314 = 0.466A
10.2

and the torque load M:
M, =k(l-1)
=0.0232 (0.466 - 0.012)
=0.0105 Nm
(M, =10.5 mNm)

4. Lastly, let us determine the power supply
voltage U, required for obtaining a speed
rotation n of 4000 rpm (w = 419 rad/s) with
a load torque of M, of 0.008 Nm, the rotor
temperature again being 40°C (R, = 10.20Q).

As we have already calculated, the current |
necessary for a torque of 0.008 Nm is 0.357 A

U=1xR,+kxw
=0.357 x 10.2 + 0.0232 x 419
=13.4 volt




How TO SELECT YOUR CORELESS MOTOR

PRODUCT RANGE CHART
FRAME SIZE 08GS 08G 13N 16C 16N28 16G
Max Continuous mNm (0z-in) 0.66 0.87 3.33(0.47) | 1.0(0.14) | 2.4(0.34) | 5.4(0.76)
Torque (0.093) (0.102)
Motor Regulation R/K’ 10/Nms 1900 1200 166 1523 380 77
Rotor Inertia Kgm® 10’ 0.03 0.035 0.33 0.27 0.51 0.8
178 17N 228 22N28 22V 23L
Max Continuous mNm (0z-in) | 2.6(0.37) | 4.85(0.69) | 9.5(1.34) | 7.3(1.04) | 8.13(1.15) | 6.2(1.16)
Torque
Motor Regulation R/K’ 10/Nms 250 97 33 73 58 54
Rotor Inertia Kgm® 10’ 0.5 0.8 1.9 3 24 3.6
FRAME SIZE 23V | 23GST | 25GST 25GT 26N 28L | 28LT
Max Continuous mNm (0z-in) | 13(1.8) | 22(3.1) | 27(3.8) 41(5.8) 17.3 (2.4) 21.0 22.8
Torque (2.97) | (3.23)
Motor Regulation R/K’ 10/Nms 30 11 (0.4) 8 4.2 18 12 (K]
Rotor Inertia Kgm’ 10’ 3.7 4.7 10 13 6 17.5 10.7
28D | 28DT | 30GT | 35NT2R32 | 35NT2R82 35GLT
Max Continuous mNm (0z-in) | 33.6 | 41(5.8) 93 58.3 (8.3) 115(16.3) 158.6
Torque (4.8) (13.2)
Motor Regulation R/K’ 10/Nms 6.69 5.9 1.1 3.12 0.83 0.39
Rotor Inertia Kgm® 10’ 17.6 20 33 52 1.4 70
MOTOR DESIGNATION
22 N 2R 2B8r 2 10E 286
[l W]
. T . Bearing type: . . .
Motor diameter (in mm) blank = with sleeve Coil type: Execution coding
bearings nb of layer
2R = with front and il e
rear ball bearings type connexion

Commutation size & type/ magnet type:
Alnico/ Precious Metal = 18, 28, 48, 58
Alnico/ Graphite & Copper =12

NdFeB/ Precious Metal = 78, 88, 98
NdFeB/ Graphite Copper = 82, 83

Motor generation/ length:

L, C = old generation (C: short, L: long), Alnico Magnet

S, N, V =middle generation (S: short, N: normal, V: very long)
G, GS =new generation (high power magnet), S: short version

MOTION SOLUTIONS THAT MOVE LIFE FORWARD.™
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EXPLANATION OF SPECIFICATIONS

MOTOR PART NUMBER 16N28 205E EXPLANATION
MEASURING VOLTAGE V 18 Is the DC voltage on the motor terminals and is the reference at which all the data is
NO LOAD SPEED rpm 9600 This is the the speed at which motor turns when the measuring voltage is applied with out any loa
STALL TORQUE mNm (oz-in) 29(0.41) Minimum torque required to stall the motor or stop the motor shaft from rotating at measuring volta
AVERAGE NO LOAD CURRENT mA 49 The current drawn by the motor at no load while operating at the measured vo 1‘* |
TYPICAL STARTING VOLTAGE V 0.45 The minimum voltage at which the motor shaft would start rotating at no load .
MAX RECOMMENDED VALUES
MAX CONT CURRENT A 0.15 The maximum current that can be passed through the motor with out overheating the coil
MAX CONT TORQUE mNm (oz-in) 25(0.35) The maximum torque that can be applied without overheating the coil
MAX ANGULAR ACCELERATION 10" rad/s’ 182 The maximum feasible rotor acceleration to achieve a desired speed L
INTRINSIC PARAMETERS t ‘
BACK-EMF CONSTANT /1000 rpm 18 Voltage induced at a motor speed of 1000 rpm W J
TORQUE CONSTANT mNm/A (oz-in/A) 17.3(2.45) Torque developed at a current of T A
TERMINAL RESISTANCE ohm 109 Resistance of the coil at a temperature of 22 °C
MOTOR REGULARION 10’ /Nms 360 It is the slope of speed torque curve
ROTOR INDUCTANCE mH 3 Measured at a frequency of 1 kHz
ROTOR INERTIA kgm' 10" 0.55 Order of magnitude mostly dependent on mass of copper rotating
MECHANICAL TIME CONSTANT ms 20 Product of motor regulation and rotor inertia

SPEED VS TORGUE CURVE ® 16N28 AT 18V

(14000

12000
10000

8000
6000

N (RPM)

4000
2000

Continuous Temporary
Working range Working range

0 1337 2673 4.01 5347 6.683 8.02 9.356 10.69
M (mNm)




MARKETS & APPLICATIONS

MEDICAL

e Powered surgical instruments e [nfusion & insulin pumps
¢ Dental hand tools e Diagnostic & scanning equipment
Benefits: Reduced footprint analyzers with high efficiency & precision sample positioning

SECURITY & ACCESS

e Security cameras e Bar code readers
e |ocks e Paging systems
Benefits: Low Noise & Vibration, High Power & Superior Efficiency

AEROSPACE & DEFENSE
e Cockpit gauge e Satellites
e |ndicators e QOptical scanners

Benefits: Low Inertia, Compactness and Weight, High Efficiency

ROBOTICS & FACTORY AUTOMATION

e Conveyors e [ndustrial robots
* Remote controlled vehicles
Benefits: High Power & Low Weight

POWER HAND TOOLS

e Shears e Nail guns
e Pruning hand tools

Benefits: High Efficiency, Compactness and Weight, Low Noise

OTHER

o (Office equipment e (ptics

e Semiconductors e Automotive

e Model railways e Transportation
e Document handling e Audio & video

Benefits: Low Noise, High Power, Better Motor Regulation

MOTION SOLUTIONS THAT MOVE LIFE FORWARD.™




BRUsSH DC MOTORS AT WORK

MEDICAL ANALYZERS

Portescap solves multiple application needs in analyzers, from sample draw on assays to rapid scanning
and detection of molecular mechanisms in liquids and gases, with its coreless brush dc motors.
For high throughput applications—those where over 1,000 assays are analyzed in an
hour—high efficiency and higher speed motors such as brush DC coreless motors
are a suitable choice. Their low rotor inertia along with short mechanical

time constant makes them ideally suited for such applications. As an
example, a Portescap 22-mm motor brush coreless DC motor offers no-load
speed of 8,000 rpm and a mechanical time constant of 6.8 milliseconds.
Another analyzer function that plays a vital role in their output is collecting
samples from the vials or assays, and serving them up to measurement
systems based on photometry, chromatography, or other appropriate schemes.
Here again, a brush DC coreless motor is highly applicable due to the power
density it packs in a small frame size. You can maximize your application’s
productivity with a 16 or 22mm workhorse from Portescap.

INFUSION PUMPS

Coreless brush DC motors offer significant advantages over their iron core brush counterparts for some
of the critical care pump applications where, the benefits range from improved efficiency to higher
power density, in a smaller frame size. One of the factors that deteriorates motor performance over long
term usage is the heating of the mator with associated Joule loss. In motor terminology this is governed
by the motor regulation factor determined by the coil resistance, R, and the torque constant, k. The
lower the motor regulation factor (R/k?) the better would the motor perform over its life while
sustaining higher efficiencies. With some of the lowest motor regulation factors
Portescap’s latest innovation in Athlonix motors is already benefiting applications
in the infusion pump space by offering a choice of a higher performance motor
with less heat loss, higher efficiency and power density in compact packages.

ELECTRONICS ASSEMBLY
SURFACE MOUNT EQUIPMENT

Portescap’s versatile 35mm coreless motors with carbon brush commutation excel in electronic
assembly, robotics and automated machinery equipment and have been a work horse in
some of the pick and place machinery used in surface mount technology. Our
35mm low inertia motors can provide high acceleration, low electro
magnetic interference, and frequent start stops that the machines need
while maintaining smaller and light weight envelopes.




Notes

www.portescap.com 61



08GS61
Precious Metal Commutation System - 5 Segments 0.5 Watt
.- 1
S 3
—p 2 | =
m. g g - s d
| | 2| o ~
=l Qe
D
04 @
05 '1,9
21
1,55 166 5

g 08GS6100 -3
Winding Type (0]0) -107 -105 -105C
Measured Values
Measuring voltage v 2 45 6
No-load speed rpm 7000 10700 10600
Stall torque mNm (oz-in) 0.42 (0.06) 0.59 (0.084) 0.64 (0.091)
Average No-load current mA 6 4 3
Typical starting voltage v 0.2 0.3 0.5
Max. Recommended Values
Max. continuous current A 0.25 0.168 0.133
Max. continuous torque mNm (o0z-in) 0.64 (0.09) 0.64 (0.091) 0.66 (0.093)
Max. angular acceleration 103 rad/s? 839 859 884
Intrinsic Parameters
Back-EMF constant /1000 rpm 0.275 0.41 0.53
Torque constant mNm/A (oz-in/A) 2.63(0.372) 3.92 (0.55) 5.1(0.72)
Terminal resistance ohm 12.6 30 45.8
Motor regulation R/k2 103/Nms 1800 2000 1900
Rotor inductance mH 0.058 0.11 0.2
Rotor inertia kgm2 10-7 0.03 0.03 0.03
Mechanical time constant ms 5.5 5.9 5.6

¢ Thermal resistance:
rotor-body 20°C/W

End play: < 100 ym

Executions
Gearbox Page 08GS61
R10 234 7
R08 Contact Portescap
62

body-ambient 100°C/W

Thermal time constant rotor/stator: 5 s/100s
Max. rated coil temperature: 100°C

Recom. ambient temperature range:

-30°C to +85°C (-22°F to +185°F)

Max. axial static force: 30 N

Radial play: < 15 pm
Shaft runout: < 10 ym

Max. side load at 2 mm from mounting face:
- sleeve bearings 0.5 N
Motor fitted with sleeve bearings

Max. Recommended Speed

Max. Continuous
Output Power

0.5W

n (pm)
12000
10000
8000
6000
4000
2000

0

M(MmNm)
0 1 2 3

Values at the output shaft

Continuous working range
[E=] Temporary working range

www.portescap.com



Miniature Motors

08G61
0.7 Watt Precious Metal Commutation System - 5 Segments
o§ 1
° -5 dj
%% — ) -m ; . * % @
T 2|5 \ 0¥&p
/ i) || N
04
45 -8,1 05 19
21| 2
155 196 5
dimensions in mm
mass: 4.5 ¢ 08G610°©-3
Winding Type (0JO) -107 -205C
Measured Values
Measuring voltage V 3 9
No-load speed rpm 9800 11800
Stall torque mNm (oz-in) 0.73 (0.103) 1.01 (0.143)
Average No-load current mA 5.5 2.5
Typical starting voltage V 0.2 0.6
Max. Recommended Values
Max. continuous current A 0.25 0.124
Max. continuous torque mNm (oz-in) 0.7 (0.099) 0.87 (0.102)
Max. angular acceleration 103 rad/s? 924 999
Intrinsic Parameters
Back-EMF constant V/1000 rpm 0.3 0.75
Torque constant mNm/A (oz-in/A) 2.86 (0.406) 7.2(1.01)
Terminal resistance ohm 11.8 56.5
Motor regulation R/k2 103/Nms 1400 1200
Rotor inductance mH 0.03 0.16
Rotor inertia kgm2 10-7 0.035 0.035
Mechanical time constant ms 9 4.4
Executions e e s Max. Recommended Speed
body-ambient 85°C/W .
Gearbox Page 08GS61 * Thermal time constant rotor/stator: 5 s/100s n (rpm) Max. Continuous
* Max. rated coil temperature: 100°C Output Power
R10 234 5 e o e 12099
- + - +
. Ellz?jx. iaxial stggc force: 30 N 10000 0.7W
. <1
R08 Contact Portescap R'; diglamay: 5 15“an 8000
Shaft runout: < 10 pm 6000
¢ Max. side load at 2 mm from mounting face:
- sleeve bearings 0.5 N 4000

* Motor fitted with sleeve bearings

2000

0 M(mNm)

0 1 2 3
Values at the output shaft

Continuous working range
E=3] Temporary working range
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Athloni>z 12688

Precious Metal Commutation System - 9 Segments 2.5 Watt
S gl B l y
& @ ] | — ] M=
H— !
:;_.1—_ 0.5
2.5 4.5
3 28.2 7403
dimensions in mm
mass: 15 g 12688 @@ 1
Winding Type (OJO) 215E 211E
Measured Values
Measuring voltage V 45 9
No-load speed rpm 8670 9895
Stall torque mNm (oz.in) 6.8 (0.96) 7.7 (1.10)
Average No-load current mA 16 9
Typical starting voltage V 0.3 0.2
Max. Recomended Values
Max. continuous current A 0.75 0.43
Max. continuous torque mNm (oz.in) 3.68 (0.52) 3.70 (0.52)
Max. angular acceleration 103 rad/s2 552 557
Intrinsic Parameters
Back-EMF constant V/1000 rpm 0.51 0.9
Torque constant mNm/A (oz.in/A) 4.9 (0.69) 8.6 (1.22)
Terminal resistance Ohms 3.2 9.9
Motor regulation R/k2 103/Nms 133 134
Rotor inductance mH 0.07 0.185
Rotor inertia kgmz 10-7 0.29 0.26
Mechanical time constant ms 319 Sih
* Thermal resistance : Max. Recommended Speed
rotor-body 10°C/W
Executions body-ambient 50°C/W n(rpm)
¢ Thermal time constant — Max. continuous
Single Shaft |With MR2 . I\I’/(I);?(r/rszit?etgrt::oﬁlst/e?r?ggrature: 12000+ output power
100°C (210°F) 10000
Gearbox | Page 12G88 12G88 * Recom. Ambient temperature 8000 -
range: -30°C to +85°C (-22°F to
R10 234 1003 1005 -(/}22:)?5 damping constant: 60001
0.04 x 106 Nms 4000
R13 235 1002 1004 « Max axial static force for press-fit: 20004
. }andwplay: <150 pm M(mNm)
Shaft ronot <10 m 0 s 10 1520
* Max. side load at 5mm from mounting Values at the output shaft
. I(/El‘gt%r_fistltee?iv\fvil:ﬁzrlg]eg\?elﬁse!J\Irings (ball Continuous working range
bearings optional) [E=3 Temporary working range
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13N88

2.5 Watt Precious Metal Commutation System - 9 Segments

10

i

!

|

o~ - ﬂ._.@_ —
, | @
i
31 05
25 [ 37
2,6 28,2 6,2 03

dimensions in mm
ase. 18 13N88 OO 1
Winding Type 0JO) -213E -110 -107
Measured Values
Measuring voltage V 6.0 12.0 24.0
No-load speed rpm 12300 12400 14100
Stall torque mNm (oz-in) 6.5 (0.93) 8(1.13) 8.4(1.19)
Average No-load current mA 25.6 13.6 8.8
Typical starting voltage v 0.08 0.10 0.20
Max. Recommended Values
Max. continuous current A 0.69 0.38 0.21
Max. continuous torque mNm (o0z-in) 3.03(0.43) 3.33(0.47) 3.18 (0.45)
Max. angular acceleration 103 rad/s? 433 405 438
Intrinsic Parameters
Back-EMF constant V//1000 rpm 0.48 0.95 1.67
Torque constant mNm/A (oz-in/A) 4.58 (0.65) 9.1(1.28) 15.9 (2.26)
Terminal resistance ohm 4.20 13.7 45.6
Motor regulation R/k2 103/Nms 200 166 179
Rotor inductance mH 0.07 0.25 0.80
Rotor inertia kgm2 107 0.28 0.33 0.29
Mechanical time constant ms 5.6 5.5 5.2

Executions

* Thermal resistance:
rotor-body 10°C/W

Max. Recommended Speed

Ja paysnig

body-ambient 40°C/W
* Thermal time constant - rotor / stator: 6 s / 300 s
13N88D12 ¢ Max. rated coil temperature: 100°C (210°F)
* Recom. ambient temperature range:
-30°C to +85°C (-22°F to +185°F)

Max. Continuous
Output Power

Gearbox | Page | 13N88

R13 235 1 3

25W

* Viscous damping constant: 0.04 x 106 Nms
* Max. axial static force for press-fit: 150 N
e End play: < 150 pm
Radial play: < 30 pm
Shaft runout: < 10 pm
* Max. side load at 5 mm from mounting face:
- sleeve bearings 1.5 N
* Motor fitted with sleeve bearings
(ball bearings optional)

4 8

Values at the output shaft
Continuous working range

BE= Temporary working range
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16C18

Precious Metal Commutation System - 5 Segments

0.85 Watt

dimensions in mm

o 5| = =5

" 2 S| 83 2

Q Q 2| 32 Q
<2 o
Q —
Q

59
37 1 11(65) 37
_|2 15,7 75 _|2 15,7

6,7

16C18©©®e* 30

16C18©©* 67

150 +3

mass: 13 g
Winding Type (0JO) -115 -210 -207 -205 -204
Measured Values
Measuring voltage V 1.5 4.0 6.0 12.0 15.0
No-load speed rpm 15300 14700 15700 16200 16000
Stall torque mNm (oz-in) 1.1 (0.16) 1.3(0.19) 1.1(0.16) 1.2(0.17) 0.8 (0.11)
Average No-load current mA 74.8 23.0 18.4 10.4 6.9
Typical starting voltage V 0.04 0.05 0.10 0.15 0.25
Max. Recommended Values
Max. continuous current A 1.19 0.48 0.31 0.16 0.10
Max. continuous torque mNm (o0z-in) 0.98 (0.14) 1.13(0.16) 1.0 (0.14) 1.0 (0.14) 0.79(0.11)
Max. angular acceleration 103 rad/s? 127 110 148 99 117
Intrinsic Parameters
Back-EMF constant V//1000 rpm 0.092 0.26 0.36 0.70 0.87
Torque constant mNm/A (oz-in/A)  0.88(0.12) 2.48 (0.35) 3.44(0.49) 6.68 (0.95) 8.3(1.18)
Terminal resistance ohm 1.20 15 18.0 65.0 162
Motor regulation R/k2 103/Nms 1555 1217 1523 1455 2347
Rotor inductance mH 0.02 0.15 0.25 1.00 2.00
Rotor inertia kgm2 107 0.31 0.41 0.27 0.41 0.27
Mechanical time constant ms 43 50 41 60 63
. * Thermal resistance: Max. Recommended Speed
Executions rotor-body 15°C/W
body-ambient 40°C/W n (rpm) Max. Continuous
Single Shaft | With F16 | ° jhe/7ieitme constant-rotor/stator: ) Output Power
Gearbox | Pa 16C18 | 16C18 | - Rooom ombontimeertire nge. | 10000 08 W
ge p g
-30°C to +85°C (-22°F to +185°F) 8000
B16 236 67 76 " Vo axial stae orce for pros. it 10 N° 6000
BA6 | 237 67 76 " Fadiol ey S 30 im 4000
Shaft runout: < 10 ym ) 2000
R16 238 30 76 o Mﬁé‘ewﬁ!g?ﬂgﬁ gsmm from mounting face: o M (mNm)
. iwboigrljﬁtat:g%ifh'\éleeve bearings 0 2 4 6 8 10
(ball bearings optional) Values at the output shaft
Continuous working range
- Temporary Working range
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Miniature Motors

16N28

2.3 Watt Precious Metal Commutation System - 9 Segments
Max screw torque 40mNm < =5
Max traction 230N o) © .o
© © 88
010 u .
L, M1,6x25max. — s
| 2
_ 5\
1,7 A
55 28 751405
dimensions in mm
ace 24 ¢ 16N28© G * 201
Winding Type ©0O -111P  -210E  -208E -207E
Measured Values
Measuring voltage V 8 1.5 9.0 12.0
No-load speed rpm 9500 9700 8900 10800
Stall torque mNm (oz-in) 3.7(0.52) 3.7(0.52) 3.1(0.45) 3.1(0.45)
Average No-load current mA 28 13.3 8.4 1.1
Typical starting voltage V 0.10 0.15 0.2 0.3
Max. Recommended Values
Max. continuous current A 1.01 0.42 0.29 0.24
Max. continuous torque mNm (oz-in) 29(0.44) 29(0.41) 27(0.38) 2.4 (0.34)
Max. angular acceleration 103 rad/s? 161 148 172 192
Intrinsic Parameters
Back-EMF constant /1000 rpm 0.31 0.75 1.0 1.1
Torque constant mNm/A (oz-in/A) 2.96 (0.42) 7.2(1.0) 9.5(1.35) 10.3 (1.45)
Terminal resistance ohm 24 14.6 28 40.5
Motor regulation R/k? 103/Nms 270 280 310 380
Rotor inductance mH 0.08 0.5 0.8 0.9
Rotor inertia kgm2 10-7 0.72 0.77 0.63 0.51
Mechanical time constant ms 20 22 20 19
Executions e o™ Max. Recommended Speed
body-ambient 28°C/W n (rpm) Max. Continuous
Single Shaft | With F16 | * ;r;e/rggaol glme constant - rotor / stator: 12000 Output Power
Gearbox | Page 16N28 16N28 (.21'\(43FX)' roted coll emperature: 100°C 10000 230
. Recoom. ambjentteronperatureorange: 8000
B16200 | 7% 235 B5_ | . ocous damping sonsianta0ix 106 6000
BA16 200 237 235 235 . rR/Tax. axial static force for press-fit: 100 N 4000
(with sleeve bearing only) 2000
R6 | 238 201 201 | e play:< 180y Raal lay: <30 um 0 M
0 3 6 9 12

www.portescap.com

* Max. side load at 5 mm from
mounting face: - sleeve bearings 1.5 N
- ball bearings 3 N

* Motor fitted with sleeve bearings
(ball bearings optional)

Values at the output shaft

Continuous working range
E=3 Temporary working range

67
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16N28

Precious Metal Commutation System - 9 Segments 2.3 Watt
Max screw torque 40mNm < =5
Max traction 230N ﬁJ © ol wo
e @ | S8
010 o =
L M1,6x2,5max. — ) ey
u e
D - %
17 6405 A
| (65)
55 28 75405
dimensions in mm
e 24 ¢ 16N280® * 201
Winding Type (0JO) -106 -205E  209E 207P
Measured Values
Measuring voltage V 16.0 18.0 9 4.8
No-load speed rpm 10200 9600 9800 7900
Stall torque mNm (oz-in) 3.4(0.48) 29(0.41) 5.4(0.76) 2.7(0.38)
Average No-load current mA 6.3 49 8.4 11.9
Typical starting voltage v 0.4 0.45 0.35 0.15
Max. Recommended Values
Max. continuous current A 0.19 0.15 0.41 0.49
Max. continuous torque mNm (oz-in) 2.7(0.38) 25(0.35) 3.5(0.5) 2.7(0.38)
Max. angular acceleration 103 rad/s? 200 182 253 211
Intrinsic Parameters
Back-EMF constant /1000 rpm 1.5 1.8 0.91 0.59
Torque constant mNm/A (oz-in/A) 14.6 (2.07) 17.3(2.45) 8.7 5.6
Terminal resistance ohm 68.5 109 14.6 10
Motor regulation R/k2 103/Nms 320 360 190 320
Rotor inductance mH 2 3 0.7 0.28
Rotor inertia kgm2 10-7 0.53 0.55 0.55 0.51
Mechanical time constant ms 17 20 11 16
Executions ’ :gt%rrrri:?)ldﬁlséme Max. Recommended Speed
body-ambient 28°C/W n (rpm) Max. Continuous
Single Shaft | With F16 | ° ;hse/”gng%' ;‘me constant - rotor / stator: 12000 Output Power
Gearbox | Page 16N28 16NZ8 | pror o e 10 10000 230
. Reiom. ambient temperature range: 8000
B16200 | 2% 235 B5 | . {icous damping consant0sx 106 6000
BA16 200 237 235 235 1\ml\llfax. axial static force for press-fit: 100 N 4000
(with sleeve bearing only) 2000
R6 | 238 201 201 |+ Epdpler < S0y fcial ply:< 30 um 0 M
¢ Max. side load at 5 mm from 0 6 9 12
T oy ooe bearings 15N Values at the output shaft
* Motor fitted with sleeve bearings Continuous working range
(ball bearings optional) - Temporary working range
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16G88
5 Watt Precious Metal Commutation System - 9 Segments
Max screw torque 40 mNm
Max traction 230 N @10
- %@ 18x4
M 1,6 x2,8 max. - ou;?’
3 o l S| fl
SN 512 J 1
o | R —— = 2| e )=
] '@\ﬂc I,
605
1][(85)
1 || 2 7505 o
dimensions in mm '
mase: 24 g 16G88O 0O * 1
Winding Type (OJO) -220P -213E -211E -210E -214E -205E
Measured Values
Measuring voltage V 3 9 12 15 8 32
No-load speed rpm 11000 8000 8700 9000 9200 8100
Stall torque mNm (oz-in) 16 (2.3) 12.7(1.80) 12.1(1.71) 12.2(1.73) 12.1(1.71)  8.8(1.25)
Average No-load current mA 45 8 6.5 5.5 10 2
Typical starting voltage V 0.02 0.12 0.18 0.20 0.09 0.6
Max. Recommended Values
Max. continuous current A 2.0 0.55 0.42 0.35 0.66 0.131
Max. continuous torque mNm (oz-in) 5.2 (0.74) 5.8(0.82)  5.4(0.76)  5.4(0.76) 5.3(0.75) 4.8 (0.68)
Max. angular acceleration 103 rad/s? 282 292 273 291 265 241
Intrinsic Parameters
Back-EMF constant V//1000 rpm 0.28 1.12 1.37 1.65 0.86 39
Torque constant mNm/A (oz-in/A) 2.58(0.36)  10.7(1.51) 13.1(1.85) 15.8(2.23) 8.2 37.2
Terminal resistance ohm 0.5 1.6 13 19.5 5.4 135
Motor regulation R/k? 103/Nms 70 66 76 79 80 97
Rotor inductance mH 0.01 0.15 0.26 0.40 0.12 1.7
Rotor inertia kgm2 10-7 0.8 0.8 0.8 0.74 0.8 0.8
Mechanical time constant ms 5.6 5.3 6.1 5.8 6.4 1.8
Executions e e Max. Recommended Speed
body-ambient 35°C/W n (rpm) Max. Continuous
Single Shaft . ‘[li'r;e/rgloaol gme (fonstant - rotor / stator: 12000 5w Output Power
Gearbox | Page 1688 - Rooom smbiont wmperature ranger 1 10000
-30°C to +85°C (-22°F to +1§5°F) 8000
B16 236 5 . B/.|35c?(u1sq%a,\r‘nn;])|s.ng constant: . 6000
BA16 237 5 : g/:]aéxblaaﬂzalss}g(t]lcu;?rce for press-fit: 100 N o
Shaft ronout =10 2000
R16 238 1 * Max. side load at 5umm from mounting face: 0 M(mNm)
- sleeve bearings 1.5 N 0 5 10 10 15 25 30

* Motor fitted with sleeve bearings Values at the output shaft

Continuous working range
[E= Temporary working range
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Athloni>z 16N78

Precious Metal Commutation System - 9 Segments 4 Watt
Max traction force: 130 N
Max screw torque: 50 mNm
©9:0.05
2x M16x2.7max. > =g R
5 5 ERCEL :
N\ g 3|7 ‘
o ’ k. Y
| L b
6+0.5
13 1 1]16.5)
dimensions in mm 22 28 15203
mass: 24 ¢ 16N78 @ ® » 1001
Winding Type ©O 135 212P 214E 212E 210E 208E
Measured Values
Measuring voltage V 1.5 6 9 12 18 24
No-load speed rpm 9300 9300 8300 8400 9300 8200
Stall torque mNm 11.5 12.2 12.4 12.4 12.0 11.0
Average No-load current mA 60 14 10 5 5 3
Typical starting voltage V 0.1 0.15 0.25 0.3 0.45 0.5
Max. Recomended Values
Max. continuous current A 4,00 1.03 0.65 0.49 0.34 0.23
Max. continuous torque mNm 6.00 6.20 6.60 6.60 6.20 6.30
Max. angular acceleration 108 rad/s? 220 237 212 220 207 214
Intrinsic Parameters
Back-EMF constant V//1000 rpm 0.16 0.64 1.08 1.42 1.93 2.90
Torque constant mNm/A 15 6.1 10.3 13.6 18.4 21.7
Terminal resistance Ohms 0.2 3.0 15 13.2 21.5 60.5
Motor regulation R/k2 103/Nms 89 81 71 71 81 79
Rotor inductance mH 0.01 0.10 0.60 1.80 4.70 7.00
Rotor inertia kgm2 107 1.10 1.05 1.25 1.20 1.20 1.18
Mechanical time constant ms 9.4 8.4 8.8 8.7 9.7 9.3
* Thermal resistance : Max. Recommended Speed
rotor-body 7°C/W
Executions body-ambient 28°C/W n(rpm)
¢ Thermal time constant —
Single Shaft |With MR2 . l(/tl)z:?(.r/rs;ta;gr:co7ilst/er3n9[?:rature: 12000
100°C (210°F) 10000
Gearbox Page 16N78 16N98 * Recom. Ambient temperature 8000
rang?::) -30°C to +85°C (-22°F to
185°
B16 236 1005 1008 -(/iscous damping constant: 6000
0.04 x 106 Nms 4000
BA16 237 1005 1008 * Max axial static force for press-fit: 2000
1E0(LN I(With 1sls%eve bearing only) M(mNm)
*En ay: < m
R16 238 1001 1007 Radil play: <30 5 T 0 15 a0
Shaft runout: <10 pm
. l}/lax. sidle Ioadbat 5mm f;osmNmounting Values at the output shaft
“:"e:f;;']iﬁﬁaﬁﬁg:;”%g s ol Continuous working range
. t tt t i
bé’a?i'r]ésipmnaﬁ eeve bearings {ba E=3 Temporary working range
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Miniature Motors

17878
2.4 Watt Precious Metal Commutation System - 9 Segments
5 L g) 5 gl ss
010 — °l 2
, . M1,6x1,5max. 2
i =
I |
D I &)
17 45 6405 A
1 (6.5)
55 18,7 75405
g 17578 @O « 1
Winding Type 0JO -208P -210E -209E
Measured Values
Measuring voltage V 6 1.5 12
No-load speed rpm 10200 10700 12500
Stall torque mNm (oz-in) 4.3(0.61) 3.9 (0.55) 5.9 (0.84)
Average No-load current mA 25 18 8.4
Typical starting voltage V 0.09 0.09 0.16
Max. Recommended Values
Max. continuous current A 0.50 0.38 0.32
Max. continuous torque mNm (oz-in) 2.6(0.37) 2.4(0.34) 2.8(0.4)
Max. angular acceleration 103 rad/s? 204 190 224
Intrinsic Parameters
Back-EMF constant V//1000 rpm 0.57 0.68 0.95
Torque constant mNm/A (oz-in/A) 5.4 (0.77) 6.4 9.1
Terminal resistance ohm 6.9 12.2 18.6
Motor regulation R/k2 103/Nms 250 300 230
Rotor inductance mH 0.15
Rotor inertia kgmz2 107 0.50 0.5 0.50
Mechanical time constant ms 13 15 1
Exccutions it Max. Recommended Speet
- - body-ambient 38°C/W _ n (rpm) Max. Continuous
Single Shaft | With F16 : ;29/";5%' {ime ‘.’O"Sta"t - fotor / stator: 12000+ Output Power
Gearbox | Page 17578 17578 . aﬂeacxdrﬁtae%tfi?e'rtttigngsggiﬂfé 1r221°gce5210°F) 10000 2.4W
-30°C to +85°C (-22°F to +185°F)
B16 236 5 5 * Viscous damping constant: 80007
0.04 x 10 Nms ) 6000
BA16 237 5 5 : g}%xbfax;?lss}ggiﬁrce for press-fit: 100 N 40001
Radial play: <30 ym
R16 238 1 1 Shaft runout: < 10 pm 2000+
¢ Max. side load at 5 mm from mounting face: 04
- sleeve bearings 1.5 N

www.portescap.com

- ball bearings 3N

¢ Motor fitted with sleeve bearings

0 2 4 6

Values at the output shaft
Continuous working range
E=3] Temporary working range

8
M(mNm)

n
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17N78
Precious Metal Commutation System - 9 Segments 3.2 Watt
10 -5
M1,6 x 1,5 max. oél 2
f S| e ~ ©
@L@ 91 9 .5|s¢
— Qf =2
Q
1,7 15 2,8 01 i
6 05
1 (65)
55 259 75 05
dimensions in mm
ase. 27 g 17N78 OO * 1
Winding Type ©O -216E -122A -210E -208E -207E
Measured Values
Measuring voltage V 6.0 2 12.0 18.0 24.0
No-load speed rpm 8500 7000 8500 8500 8900
Stall torque mNm (oz-in) 12.5 (1.77) 7.6 (1.08) 9.3(1.31) 9.4 (1.33) 9.4 (1.33)
Average No-load current mA 10.5 60 1.7 49 35
Typical starting voltage V 0.04 0.02 0.08 0.1 0.16
Max. Recommended Values
Max. continuous current A 0.86 1.5 0.37 0.25 0.19
Max. continuous torque mNm (oz-in) 5.69 (0.81) 3.9(0.55) 4.85 (0.69) 4.89 (0.69) 4.79 (0.68)
Max. angular acceleration 103 rad/s? 207 272 243 258 266
Intrinsic Parameters
Back-EMF constant V/1000 rpm 0.70 0.28 1.40 2.10 2.67
Torque constant mNm/A (oz-in/A) 6.7 (0.95) 2.67 13.4 (1.89) 20.1 (2.84) 25.5 (3.61)
Terminal resistance ohm 3.20 0.7 173 38.4 65.0
Motor regulation R/k2 103/Nms 72 98 97 95 100
Rotor inductance mH 0.1 0.40 0.90 1.41
Rotor inertia kgm2 10-7 1.10 0.7 0.80 0.76 0.72
Mechanical time constant ms 8 6.9 8 7 7
Executions . E‘t%fr”ggdfﬁ'gtg;‘vcve Max. Recommended Speed
- - body-ambient 30°C/W n (rpm) Max. Continuous
Single Shaft | With F16  Thermal time constant - rotor / stator: Output Power
17\/|S/400 od coil t ture: 100°C (210°F) 12000 i
Gearbox Page 17N78 17N78 . Reacxdrﬁt:mgiglnt?Enggg?a%?é range: 10000 3.2W
-30°C to +85°C (-22°F to +185°F)
B16 236 5 5 « Viscous damping constant: 8000
RAM ' 10_-? Ntmt's force f fit: 100 N 6000
. ax. axial static Torce tor press-1it:
BA16 231 5 5 ¢ End play: < 150 ym P 4000
Radial play: <30
R16 238 1 1 Shaft runout. < 10 pm 2000
¢ Max. side load at 5 mm from mounting face: 0 : — — -
- sleeve bearings 1.5 N 0 6 12 18 24

- ball bearings 3N
Motor fitted with sleeve bearings Values at the output shaft M{mNm}

(ball bearings optional) Continuous working range
[E=3 Temporary working range
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22578

6 Watt Precious Metal Commutation System - 9 Segments

012
M2 x2 max. o5 2
! S N oo !
g T8 ;
/"T,@.\ © 5 t D
-® f‘) e | == e| - %@@'@p
~I
i
5 !
2 i 17 60,5
1 {](65)
% 75 09
dimensions in mm
aser 194 22S78 Q-+ 1
Winding Type (0]o] 208E 210E
Measured Values
Measuring voltage V 24 18
No-load speed rpm 8500 7800
Stall torque mNm (oz-in) 18.3 (2.6) 22 (3.1)
Average No-load current mA 33 45
Typical starting voltage V 0.2 0.1
Max. Recommended Values
Max. continuous current A 0.3 0.41
Max. continuous torque mNm (oz-in) 17(1.1) 8.9
Max. angular acceleration 103 rad/s? 385 372
Intrinsic Parameters
Back-EMF constant V//1000 rpm 2.8 2.3
Torque constant mNm/A (oz-in/A) 26.7 (3.78) 22
Terminal resistance ohm 35 18
Motor regulation R/k2 103/Nms 49 37
Rotor inductance mH 0.85
Rotor inertia kgm2 107 1.6 1.9
Mechanical time constant ms 7.8 7.1
Executions . I:t%rrr_r;’z:)ldriséios[tjmce: Max. Recommended Speed
body-ambient 30°C/W n (rpm)
Single Shaft . ;he/rTS%I time constant - rotor / stator:
N S
 Max. rated coil t ture: 100°C (210°F) 12000
Gearbox Page 22878 . Reacxor;é :mlgizlnt?;nrﬁggial:lrﬁe range: 10000 Max. Continuous
-30°C to +85°C (-22°F to +185°F) Outout Power
R22 239 1 e Viscous damping constant: 8000 - p
0.04 x 10-6 Nms
* Max. axial static force for press-fit: 100 N 6000
e End play: 150 ym
Radial play: < 30 ym 4000 -
Shaft runout: < 10 ym ) 20004
¢ Max. side load at 5 mm from mounting face:
- sleeve bearings 1.5 N 04
- ball bearings 3 N 0 6 12 18 24 30 36

www.portescap.com

Motor fitted with sleeve bearings
(ball bearings optional)

Values at the output shaft

Continuous working range
E=3 Temporary working range
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22528

Precious Metal Commutation System - 9 Segments

2.5 Watt

12

3x M2 x 2 max. z ‘:j'\,g- 2
7 e s N
s 8 =g |
b °s| 23
S| W o
— s @{ ‘
- Mt — 2 2SCape°
Jﬂ} I FOCEP
b
1 11 6205
1 |[(6.5)
5.5 26 7.5:05
dimensions in mm
ase: 49 4 22528 @« 1
Winding Type (o]0 205E 208E
Measured Values
Measuring voltage v 24 15
No-load speed rpm 7900 9600
Stall torque mNm (oz-in) 4.9 (0.58) 6.3 (0.89)
Average No-load current mA 2.8 6
Typical starting voltage V 0.3 0.2
Max. Recommended Values
Max. continuous current A 0.146 0.29
Max. continuous torque mNm (oz-in) 4.1 (0.58) 4.2 (0.59)
Max. angular acceleration 103 rad/s? 108 105
Intrinsic Parameters
Back-EMF constant V//1000 rpm 2.97 1.54
Torque constant mNm/A (oz-in/A) 28.4 14.7
Terminal resistance ohm 140 35
Motor regulation R/k2 103/Nms 170 160
Rotor inductance mH 3.6 0.92
Rotor inertia kgm2 107 15 1.6
Mechanical time constant ms 26 26
Executions . I:t%rr[r;’z:)ldr;séLSEmce: Max. Recommended Speed
body-ambient 30°C/W
Single Shaft ¢ Thermal time constant - rotor / stator:
K/ls/480 od coil 100°C (210°F)
* Max. rated coil temperature: 100° °
Gearbox Page 22528 . Rs%%%nt]' ”3},’1‘5”{Eiﬁpteraﬁ“gfo;?"ge: Max. Continuous
- 0 + - 0+
R22 239 1 e Viscous damping constant: 6000 Output Power
0.04 x 106 Nms
* Max. axial static force for press-fit: 100 N 40004
* End play: <150 ym 20001
Radial play: <30 ym
Shaft runout: < 10 ym 1
* Max. side load at 5 mm from mounting face: 0 24 48 72 96 12 144
- sleeve bearings 1.5 N M(mNm)
- ball bearings 3N Values at the output shaft
* Motor fitted with sleeve bearings 77 conti ki
lbalbearmgs optonal Contiuous wering rane
14 www.portescap.com



3.8 Watt

22N28/48

Precious Metal Commutation System - 9 Segments

Max screw torque 130 mNm
Max traction 300N

154
-
0
a2 0
00
0,022
0,006
0,009

0,008
2009
0
2 44
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0022
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0,009

S
,,,,,, | — = -1 e R | | |
I
1 17 6 05 6205
L Les) L |es
‘55 32 7505 12 204 339 75405
dimensions in mm
ase 53 g 22N28 ®® * 286 22N48 OG-« 308
Winding Type 0]O;] -216P  -216E  -213E -210E -208E  -105
Measured Values
Measuring voltage V 3.0 6.0 9.0 12.0 18.0 18.0
No-load speed rpm 5200 5600 7000 5900 6300 3600
Stall torque mNm (oz-in) 10.9(1.54) 10.6(1.50) 10.7 (1.51) 8.6 (1.21) 82(1.16)  4.3(0.61)
Average No-load current 1) mA 12.6/27 1.0/14 6.0/11 4.5/9 3.5/7 1.4/3
Typical starting voltage 1) v 0.03/0.25  0.05/0.35 0.06/0.45 0.08/0.5 0.12/0.7 0.24/0.90
Max. Recommended Values
Max. continuous current A 1.50 0.83 0.62 0.38 0.26 0.14
Max. continuous torque mNm (oz-in) 8.1(1.15) 84(1.19)  7.5(1.06) 7.3(1.04) 7.0(0.98)  6.6(0.93)
Max. angular acceleration 103 rad/s? 100 96 107 98 96 132
Intrinsic Parameters
Back-EMF constant V//1000 rpm 0.57 1.07 1.28 2.02 2.83 4.95
Torque constant mNm/A (oz-in/A) 5.44(0.77) 10.2(1.45) 12.2(1.73) 19.3(2.73) 27.0(3.83) 47.3(6.69)
Terminal resistance ohm 1.50 5.80 10.3 21.0 59.0 200
Motor regulation R/k2 103/Nms 51 56 69 73 81 90
Rotor inductance mH 0.10 0.35 0.50 1.20 2.30 7.00
Rotor inertia kgmz2 107 3.50 3.50 2.80 3.00 2.90 2.00
Mechanical time constant ms 18 19 19 22 23 18
1) Single Shaft/double shaft
Executions . E:tz)rrni)agdyzlsg\?\fs/w Max. Recommended Speed
: -ambient 22° Max. Conti
Single Shaft | For F16 ForE9 | | ooy i gonstagt i n(rpm) Oui;ufgr:w:?us
1 55!
Gearbox | Page 22N28 22N28 | 22N4B | [hor/ Ser R e e e 12000
R22 239 286 286 308 ;00"0 (210°F) 10000 3.8W
¢ Recom. ambient temperature
M22 240 286 286 308 range: -30°C to +65°C 8000
(-22°F to +150°F) 6000
K24 241 286 286 308 * Viscous damping constant:
0.1x10-6 Nms 4000
K27 242 286 286 308 * Max. axial static force for
press-fit: 150 N 2000
RG1/8 245 204 204 310 . Engpllavl:ﬂj%lm 0
adial play: <30 pm
RG1/9 | 246 204 204 310 Shaft runout: < 10 ym o 1o 20 80 40
* Max. side load at 5 mm from Values at the output shaft
K38 24 e 204 310 mﬁiﬂﬂggbfeicfngs 3N Continuous working range
- ball bearings 6 N [E=3 Temporary working range
* Motor fitted with sleeve
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22V28/48
Precious Metal Commutation System - 9 Segments 4.5 Watt
Max screw torque 130 mNm
Max traction 300N
9172005 - o=
M2x3 max. 8 \ o§~ og i § °§‘ oo 0185 2015
— s L] S} H ]
] (//:: H =
2 - @sc»a a
<91—D'5— «\ 9:0,5
1 1,7
1 [ (92) \ , 02
55 34,4 10,2 20,5| 12:0,4 36,2 10,2 0,5
dimensions in mm
hase. 68 g 22V28 OO * 201 22V48 00 « 204
Winding Type ©0 -213P  -216E ~ -213E  -210E -208E
Measured Values
Measuring voltage V 6.0 9.0 12.0 15.0 24.0
No-load speed rpm 7100 6700 7600 7500 6300
Stall torque mNm (oz-in) 16.0 (2.27) 17.1(242) 15.0(2.13) 11.5(1.63) 11.5(1.62)
Average No-load current 1) mA 15/22 9/13.5 7.6/11 6.0/9 3.2/4.8
Typical starting voltage 1) V 0.08/0.3 0.10/0.4 0.15/0.6 0.24/1.0 0.4/1.6
Max. Recommended Values
Max. continuous current A 1.15 0.77 0.58 0.40 0.23
Max. continuous torque mNm (oz-in) 9.09(1.29) 9.66(1.37) 8.48(1.20) 7.4(1.05)  8.13(1.15)
Max. angular acceleration 103 rad/s? 113 99 105 102 134
Intrinsic Parameters
Back-EMF constant V//1000 rpm 0.84 1.33 1.56 1.97 3.75
Torque constant mNm/A (oz-in/A) 8.0(1.13) 12.7(1.80) 14.9(2.11) 18.8(2.66) 35,8 (5.07)
Terminal resistance ohm 3.00 6.70 1.9 245 75.0
Motor regulation R/k2 103/Nms 47 42 54 69 58
Rotor inductance mH 0.15 0.50 0.55 0.80 3.30
Rotor inertia kgm2 107 3.20 3.90 3.20 2.90 240
Mechanical time constant ms 15 16 17 20 14
1) Single Shaft/double shaft
Executions . I;‘t%frf_';;'dffsiswncei .- Max. Recommended Speed
Single Shaft | For F16 For E9 body-ambient 22°C/W n (rpm) Max. Continuous
¢ Thermal time constant - Output Power
Gearbox | Page 22V28 22V28 22V48 rotor / stator: 10 /460 s
. Max.cr(ated g)mltemperature: 12000
100°C (210°
R22 239 202 202 225 * Recom. ambient temperature 10000 45W
M22 240 201 201 204 range: -30°C to +85°C 8000
(-22°F to +185°F)
K24 211 202 202 225 e Viscous damping constant: 6000
0.1x 10-6 Nms
K27 242 202 202 225 * Max. afxi.a: 5séa,{‘icforcefor 4000
RGI/8 | 245 201 201 200 | - Endpiay <150 ym 2000
Radial play: < 30 ]
RG1/9 246 201 201 204 sﬁalf?rﬁnaoyut: < 10“an 00 7 14 21 28 35 42
K38 204 201 201 24 houningtece " Values at the output shaft
- g'ee"e bearings 3 N Continuous working range
- ball bearings 6 N A
« Motor fitted with sleeve [E=3 Temporary working range
bearings
(ball bearings optional)
76 www.portescap.com




A\thloni>¢ 22N78/98

9 Watt

Precious Metal Commutation System - 9 Segments

Max traction force: 300 N
Max screw torque: 130 mNm

o218
0225,

?15.4

L

@10 h8.
P45 5,

P15 00

dimensions in mm

917:005

o
9220,

o
#1008,

0005
92 o009
[t M

T

mass: 53 g 22N78 ®® - 1001 22N98 @ @® - 1005
Winding Type ©O 324P 319P 313P 311P 216E 215E 208E
Measured Values
Measuring voltage V 8 6 9 12 18 24 43
No-load speed rpm 6400 8700 6800 7300 8200 9100 6400
Stall torque mNm 52.0 66.0 45.0 43.0 49.0 58.0 320
Average No-load current mA 15 10 10 7 6 5 1
Typical starting voltage V 0.05 0.1 0.1 0.15 0.2 0.3 05
Max. Recomended Values
Max. continuous current A 3.7 2.4 1.18 0.98 0.67 0.58 0.18
Max. continuous torque mNm 16.5 15.7 14.6 14.8 13.8 14.5 12.9
Max. angular acceleration 108 rad/s? 120 130 133 141 117 128 157
Intrinsic Parameters
Back-EMF constant V/1000 rpm 0.47 0.69 1.31 1.64 2.18 2.64 7.50
Torque constant mNm/A 45 6.6 12.5 15.8 20.8 25.2 72.0
Terminal resistance Ohms 0.3 0.6 25 3.9 1.7 10.5 107.0
Motor regulation R/k2 103/Nms 13 14 16 16 18 17 21
Rotor inductance mH 0.02 0.04 0.16 0.25 0.50 0.70 7.00
Rotor inertia kgm? 10”7 5.45 4.90 4.39 4.20 474 4,50 3.32
Mechanical time constant ms 7.0 6.8 7.0 6.7 8.4 1.4 6.9

: * Thermal resistance :
Executions [,O%’TEO‘;;S[’ECZ/{;’\?E/\N Max. Recommended Speed
- - - i £22°
Single Shaft |With MR2 [ With E9 .Tﬁerymi;flnﬁr':é‘constam_ n(rpm) *
Gearbox Page 22N78 22N98 22N98 rotor/stator: 9s / 550s 12000
* Max. rated coil temperature:
R22 239 1001 1008 1005 100°C (210°F) 10000
* Recom. Ambient temperature
M22 240 1001 1008 1005 range: -30°C to +65°C (-22°F to 8000
+150°F) 6000
K24 21 1001 1008 1005 « Viscous damping constant:
0.1x 10 Nms 4000
K27 242 1001 1008 1005 . Mgl)\(l axialhstalntic forbce for presI:s-fit: 2000
15 i i
RG1/8 245 1007 1009 1006 |« End ploy- < isggm e o 0 M(mNm)
RG1/9 [ 246 1007 1009 | 1006 | Shaf:renout 0 um 0 15 30 45 e
* Max. side load at 5mm from Values at the output shaft
K38 244 1007 1009 1006 ing face — sleeve bearings 3 N
mounting el lfa?leg:arienag”sng ?\I Continuous working range
« Motor fitted with sleeve beari i
et ey beros B Temporary workig range
www.portescap.com 11

Ja paysnig



23L.21
Precious Metal Commutation System - 9 Segments 4.2 Watt
a17
M2 x22 f
o g
HT . 2 mJ
I S
—_ I= L.
[i .
10
4647 15 (11)
341 I 125
dimensions in mm
s 704 23121 GO * 1
Winding Type (O]O] -216E -213E -208E
Measured Values
Measuring voltage V 9.0 12 24
No-load speed rpm 6800 7500 6400
Stall torque mNm (oz-in) 16.9 (2.39) 14.9 (2.11) 11.1 (1.57)
Average No-load current mA 30 28 1
Typical starting voltage V 0.1 0.2 0.5
Max. Recommended Values
Max. continuous current A 0.77 0.58 0.23
Max. continuous torque mNm (oz-in) 9.2 (1.30) 8.2(1.16) 7.6 (1.08)
Max. angular acceleration 103 rad/s? 82 91 87
Intrinsic Parameters
Back-EMF constant V//1000 rpm 1.30 1.55 3.62
Torque constant mNm/A (oz-in/A) 12.4 (1.76) 14.8 (2.10) 34.6
Terminal resistance ohm 6.6 1.9 75
Motor regulation R/k2 103/Nms 43 54 63
Rotor inductance mH 0.4 0.55 B!
Rotor inertia kgm2 107 45 3.6 35
Mechanical time constant ms 19 20 22

Thermal resistance:

rotor-body 7°C/W

body-ambient 16°C/W

Thermal time constant - rotor / stator:
12s/460 s

Max. rated coil temperature: 100°C

Recom. ambient temperature range:

-30°C to +85°C (-22°F to 285°F)

Max. axial static force for press-fit: 250 N
End play: <150 pm

Radial play: <18 ym

Shaft runout: <10 pm

Max. side load at 5 mm from mounting face:
- sleeve bearings 6 N

- ball bearings 8 N

Motor exec. * 1 fitted with sleeve bearings 0 = = — M(mNm)
(ball bearings optional) 0 10 20 30 40

Values at the output shaft

Continuous working range
E=3 Temporary working range

Max. Recommended Speed

Max. Continuous
Output Power

n (rpm)
8000

S
=

6000

4000

2000

N

78 www.portescap.com



23LT12
8.4 Watt Graphite/Copper Commutation System - 9 Segments
s i
Ay
—— =
(=
ﬂ 10
51 1501 (1
2 35.1 125
23LT 12 1
dimensions in mm
mase 70 23LT12 @O * 1
Winding Type (o]0} 216E 213E
Measured Values
Measuring voltage V 12 15
No-load speed rpm 8800 9000
Stall torque mNm (oz-in) 22 (3.1) 18.3 (2.6)
Average No-load current mA 90 80
Typical starting voltage V -- -
Max. Recommended Values
Max. continuous current A 0.92 0.69
Max. continuous torque mNm (oz-in) 10.3 (1.46) 9(1.27)
Max. angular acceleration 103 rad/s? 109 55
Intrinsic Parameters
Back-EMF constant V/1000 rpm 1.3 1.55
Torque constant mNm/A (oz-in/A) 12.4 14.8
Terminal resistance ohm 6.9 12.2
Motor regulation R/k2 103/Nms 45 55
Rotor inductance mH 0.4 0.55
Rotor inertia kgm2 10-7 47 3.8
Mechanical time constant ms 21 21
Executions * Thermal resistance: Max. Recommended Speed
" rotor-body 7 °C/W
Single Shaft body-ambient 16 °C/W n (rpm) ‘
Gearbox | Page | 28LT12- | Lot/ suon jouiss 12000
R22 239 - Rocom ambiont fonperaturs 10000
| an o g o0
K21 | 202 " e e .
K38 244 18 * End play: <150 ym
Radial play: <30 pm 2000
RG1/8 245 20 Shaft runout: < 10 ym
* Max. side load at 5 mm 0
RG1/9 246 22 from mounting face 0 4455 8911 1337 1782 2228 2673 3119 3564
- sleeve bearings 6 N ) M(mNm)
¢ Motor fitted with ball bearings Values at the output shaft

www.portescap.com

Continuous working range
[E==] Temporary working range
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23V58 & 23V48
Precious Metal Commutation System - 9 Segments 6.5 Watt
+185
cjl j 3 il j M 16x M8
27 10,6 10,6
15 (1) 15( (M)
488 12,5405 12104 476 12,505 ;?F&
gy 23V58 OO ¢ 1 23V48 00+ 9
Winding Type (0JO) -216P -216E -210E
Measured Values
Measuring voltage v 6.0 12.0 24
No-load speed rpm 4500 4300 6400
Stall torque mNm (oz-in) 31 (4.4) 29 (4.1) 23 (3.3)
Average No-loadcurrent mA 30.8 18.7 16.5
Typical starting voltage V 0.05 0.13 10.2
Max. Recommended Values
Max. continuous current A 1.49 0.75 0.39
Max. continuous torque mNm (oz-in) 18.2 (2.6) 17.2 (2.4) 13(1.84)
Max. angular acceleration 103 rad/s? 123 116 140
Intrinsic Parameters
Back-EMF constant /1000 rpm 1.31 247 3.64
Torque constant mNm/A (oz-in/A) 12.5(1.7) 23.5(3.33) 34.8
Terminal resistance ohm 245 9.7 35.77
Motor regulation R/k2 103/Nms 16 17 30
Rotor inductance mH 0.20 0.80 1.7
Rotor inertia kgm2 107 5.90 5.90 3.7
Mechanical time constant ms 9 10 11
Executions * Thermal resistance: Max. Recommended Speed
rotor-body 5°C/W
Single Shaft For E9 . '?'Eg\r/r}laar??iirrelrengozr:gt/;,r\{t - rotor / stator: Max. Continuous
Gearbox | Page 23V58 23v48 105/580 s n (rpm) l Output Power
¢ Max. rated coil temperature: 100°C 8000
R22 239 4 1" . _Reco%m. argé)jecnt_éez:TFpera‘(]uSrseo;ange: 6.5 W
M22 240 4 11 . Vsigcos(s)_gampi.r(\g con;(:a;t: 0.45) x 10-6 Nms 6000
K22 201 2 n : g/llﬁblaaﬂ:zalss{ggz Ilf'g)rce for press-fit: 250 N 2000
K27 242 4 1 Shaft ronout < 10m e /
RG1/8 245 1 9 . Ms?éé\s/ladiégfi?l;; g r'{}m from mounting face: / e
RG1/9 246 1 . i\/lboatl(l;rbﬁ:tgggvjifhl\;leeve bearings 0 i)
€ s 0 20 40 60 80
K38 24 1 . {lt\’l?tlrll t;ggltlgg‘fp?lrt)tsl?lg?tl,)the N-load current is Values at the output shaft
50% higher Continuous working range
=3 Temporary working range
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18 Watt

23GST82

Graphite/Copper Commutation System - 9 Segments

23GST 1

<235,

23GST .2

0,006
0,009

130,

36

1203

23GST2R .3

. n 0,006
+3 0,009

39,2

e """ 23GST2R82 ®@+ 1 23GST2R82 0@ » 2 23GST2R82 OO« 3
Winding Type l0]o; -216P -216E
Measured Values
Measuring voltage V 12 24
No-load speed rpm 8700 9100
Stall torque mNm (oz-in) 80 (11.3) 87 (12.3)
Average No-load current mA 90 60
Typical starting voltage V - -
Max. Recommended Values
Max. continuous current A 1.7 0.9
Max. continuous torque mNm (oz-in) 21(3.0) 22 (3.1)
Max. angular acceleration 108 rad/s? 226 231
Intrinsic Parameters
Back-EMF constant V//1000 rpm 1.36 2.61
Torque constant mNm/A (oz-in/A) 13(1.84) 25 (3.53)
Terminal resistance ohm 1.95 6.85
Motor regulation R/k2 103/Nms 12 (0.1) 11 (0.4)
Rotor inductance mH
Rotor inertia kgm2 10-7 47 4.7
Mechanical time constant ms 5.4 5.2
Executions . 'rl'gte(:’rrr_r;)aoldr;giosémce: Max. Recommended Speed
Single Shaft For E9 o ‘tl)'ﬁgrrhaarrglrﬁgtc?rjgt/::l’t - rotor / stator: n (rpm) Max. Continuous
Gearbox | Page | 23GST82 | 23GST82 | 125/460s o 12000- Output Power
* Max. rated coil temperature: 155°C 18 W
Rz | 79 2 - | fonmemhememontysmne 0000
M22 240 2 - * Max. axial static force for press-fit: 250 N 8000+
K27 202 2 - " Rl ey £ 38 pim 6000
Shaft runout: < 10 ym ) 4000-
RG1/8 245 1 3 « Max. side load at 5 mm from mounting face:
- sleeve bearings 6 N 20001
RG1/9 246 1 3  Motor fitted with ball bearings o M(mNm)
K38 244 1 3 0 20 40 60 80 100 120

www.portescap.com

Continuous working range
E= Temporary working range
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23HL
Precious Metal Commutation System - 9 Segments 4.2 Watt

6x M2x2.2 max.

0
-01

g - EJ . §\ : . 5\ El %o,
S g I P in
o 2 I
1.5:08 29 11.7:01 8.4 3:05
Tacho Cable Motor Cable
Insulation PVC Soflex Cable
Type Y-Z section Type Y-Z section
2 x 0.1 mm? - lg. 150:3 mm 2 x 0.4 mm? - lg. 150:3 mm
White + / Blue - Red + / Black -
external dimension - external dimension -
around 1.1 x 2.2 around 1.1 x 2.2
dimensions in mm
e 184 e 23HL 21. (1) OO « 1
Winding Type [OJO) -216E -213E
Measured Values
Measuring voltage V 9.0 12
No-load speed rpm 6800 7500
Stall torque mNm (oz-in) 16.9 (2.39) 14.9 (2.11)
Average No-load current mA 30 28
Typical starting voltage V 0.1 0.2
Max. Recommended Values
Max. continuous current A 0.77 0.58
Max. continuous torque mNm (oz-in) 9.2(1.31) 8.2(1.16)
Max. angular acceleration 103 rad/s? 82 91
Intrinsic Parameters
Back-EMF constant V//1000 rpm 1.30 1.55
Torque constant mNm/A (oz-in/A) 12.4 (1.76) 14.8 (2.10)
Terminal resistance ohm 6.6 11.9
Motor regulation R/k2 103/Nms 43 54
Rotor inductance mH 0.4 0.55
Rotor inertia kgm2 107 45 3.6
Mechanical time constant ms 19 20

Thermal resistance:

Contact Portescap for Tacho
rotor-body 7°C/W

Max. Recommended Speed

specifications. body-ambient 16°C/W Max. Continuous
¢ Thermal time constant - rotor / stator: n (rom
125460 s (rpm) l Output Power
* Max. rated coil temperature: 100°C 8000 S
¢ Recom. ambient temperature range: T
-30°C to +85°C (-22°F to 285°F) 6000 —t 42 W
¢ Max. axial static force for press-fit: 250 N /\\ L=
e End play: < 150 ym / 1=
Radial play: < 18 ym 4000 /\“
Shaft runout: < 10 pm /
¢ Max. side load at 5 mm from mounting face: /
- sleeve bearings 6 N 2000
- ball bearings 8 N M(mN
« Motor exec. ¢ 1 fitted with sleeve bearings 0 e (mNm)
(ball bearings optional) 0 10 20 30 40
Values at the output shaft
Continuous working range
[E==] Temporary working range
82 www.portescap.com



27 Watt

25GST2R82

Graphite/Copper Commutation System - 9 Segments

25GST 2R .1 25GST 2R .2
fl 05
=t ﬂ:%;
07
T 3 1 (11,5) T 3
435 12,5 201 12402 435
e 25GST2R82 OO 1 25GST2R82 ©®» 2
Winding Type ©O -219P -230E -216P -216E
Measured Values
Measuring voltage V 18 18 24 35
No-load speed rpm 11100 11400 10300 7800
Stall torque mNm (oz-in) 172 (24) 206 (29) 160 (25) 161 (23)
Average No-load current 1) mA 110 110 70 118
Typical starting voltage 1) V -- -- -- --
Max. Recommended Values
Max. continuous current A 2.1 23 1.45 0.75
Max. continuous torque mNm (o0z-in) 30 (4.2) 33(4.7) 30 (4.2) 30 (4.2)
Max. angular acceleration 103 rad/s? 151 164 152 148
Intrinsic Parameters
Back-EMF constant V//1000 rpm 1.6 1.56 2.3 4.4
Torque constant mNm/A (oz-in/A) 15.3(2.16) 14.9(2.11) 22 (3.11) 42 (5.9)
Terminal resistance ohm 1.6 1.3 B! 12.5
Motor regulation R/k2 103/Nms 6.9 5.9 6.8 1.1
Rotor inductance mH 0.08 0.1 0.1 0.8
Rotor inertia kgm2 10-7 10 10 10 10
Mechanical time constant ms 6.9 5.9 6.8 1.1
1) Single Shaft/double shaft
Executions . Igtzrrr_rgdrfsistanw BoCW Max. Recommended Speed
Single Shaft For E9 HEDS . ?ﬁg},r_naar?‘l[)iirﬁgtc?r:sct/;ﬁ/t - rotor / stator: Max. Continuous
n (rpm) Output Power
Gearhox | Page 25GST2R82 | 25GST2R82| 25GST2RE2 | 10 /450¢ coil temperature: 165°C 12000+
k| o 6 B 1 - ERLRESREUSE 1000 2w
R32 243 6 8 - * Max. axial static force for press-fitting withoutgngq
holding shaft (sleeve/ball b.) 500 N/68N
R40 248 1 2 4 Axial/radial play (ball bearings) neglectable 6000+

www.portescap.com

* 83 Communication is recommended

Max axial/radial play (sleeve b.) 150pm/30pm
Shaft runout: < 10 ym 4000+
Max. side load at 5 mm from mounting face: 2000+
- sleeve bearings 6 N

- ball bearings 12 N 0
Motor fitted with ball bearings 0

for servo applications
For filter add 'f * to designation
before the coil

60 90 120 150 180
Values at the output shaft

Continuous working range
[E=3 Temporary working range
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25GT2R82
Graphite/Copper Communication System - 9 Segments 40 Watt
7777777 | ‘7 — o J—
3 1][(115)
53,45 12,541 1| (ms)
12202 5345 12,5401
dimensions in mm
ase: 145 g 25GT2R82 O® ¢ 1 25GT2R82 O® * 2
Winding Type (o]0 -222E -222P -219P -219E
Measured Values
Measuring voltage V 15 18 24 36
No-load speed rpm 4130 9500 10300 8300
Stall torque mNm (oz-in) 129 (18.3) 249 (35) 258 (37) 200(28)
Average No-load current 1) mA 30 140 120 65
Typical starting voltage 1) V -- -- -- --
Max. Recommended Values
Max. continuous current A 1.44 2.5 2 1.06
Max. continuous torque mNm (oz-in) 48 (6.8) 42 (5.9) 41 (5.8) 41 (5.8)
Max. angular acceleration 103 rad/s? 186 165 160 157
Intrinsic Parameters
Back-EMF constant V/1000 rpm 3.6 1.88 2.3 43
Torque constant mNm/A (oz-in/A) 34.4 (4.87) 18 (2.54) 22 (3.11) 41.1 (5.89)
Terminal resistance ohm 42 i3 2.05 14
Motor regulation R/k2 103/Nms 34 4 4.2 4.4
Rotor inductance mH 0.3 0.08 0.14 0.5
Rotor inertia kgm2 10-7 13 13 13 13
Mechanical time constant ms 4.4 5.2 bib) 5.7
1) Single Shaft/double shaft
Executions . I:t%rrr_fgi)ldrisistance: Max. Recommended Speed
- body-ambient 11°C/W i i
Single Shaft | For E9 HED5 « Thermal time constant - rotor / stator: (rom) gﬂui);u[t:%ltx:: v
Gearbox| Page | 25GT2R82 | 25GT2R82 | 25GT2R82 | 10s/M0s . @ e n P
o . ] perature: 155°C 12000 40 W
RG1/8 245 1 2 4 ¢ Recom. ambient temperature range:
ﬁO°C t0_+|1 2?°tC (}22°F ‘2(0 +257°F)f'tt dwith 30000
. ax. axial static torce tor press-fittea withou
RG1/9 246 1 2 4 /rj\o[dilyg ghéllftl(sle(iv?l/tt))all bp) 50)0 N /I mUNbI 8000
. t
CE TV 2 4|l ey b e g, cooo
R32 243 1 2 4 * Shaft runout: < 10 ym ) 4000
¢ Max. side load at 5 mm from mounting face:
M22 240 5 6 -- - sleeve bearings 8 N 2000
- ball bearings 25 N
* Motor fitted with ball bearings
(sleeve bearings optional) 0 40 80 120 160 200 240
. ?3 Communiclatiotr] is recommended Values at the output shaft
or servo appiications Continuous working range
[E=3 Temporary working range
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26N58/26N48

Precious Metal Commutation System - 9 Segments

-0,006

+3.0,009

||| #10 S

4M 1,6x M5

0006
+3.0,009

+26
I 103020

+2.0,006

27 106 106
15| (1) 15(] (11)
433 12,5 0,5 12104 421 12,5105 ‘EKS
e 26N58 O@ o 1 26N48 OO « 6
Winding Type (0JO) -216P -216E -113 -110
Measured Values
Measuring voltage V 6 12 15 24
No-load speed rpm 4500 4700 5500 6700
Stall torque mNm (oz-in) 29.6 (4.19) 28.6 (4.06) 25(3.5) 25 (3.54)
Average No-load current mA 31 16 15 20
Typical starting voltage V 0.08 0.15 0.2 0.28
Max. Recommended Values
Max. continuous current A 1.47 0.74 0.60 0.41
Max. continuous torque mNm (o0z-in) 17.9 (2.5) 17.3(2.4) 15.1(2.1) 13.3(1.88)
Max. angular acceleration 103 rad/s? 119 115 100 89
Intrinsic Parameters
Back-EMF constant /1000 rpm 1.29 25 2.7 35
Torque constant mNm/A (oz-in/A) 12.3(1.74) 23.9(3.38) 25.8 (3.65) 33.5 (4.74)
Terminal resistance ohm 2.5 10 15.2 32
Motor regulation R/k2 103/Nms 16 18 23 29
Rotor inductance mH 0.2 0.8 1.1 1.7
Rotor inertia kgm2 10-7 6 6 6.7 6
Mechanical time constant ms 9.7 11 14 17
Executions . Igtzrrr_%fgdr;sistance: - Max. Recommended Speed
Single Shaft | Double Shaftfor E9 | body-ambient 1°C/W Max. Continuous
4 n (pm ) Output Power
Gearbox Page 26N58-- 26N48-- rotor / stator: 10s /640 s
 Max. rated coil temperature: 8000
R22 239 5 9 100°C (210°F)
* Recom. ambient temperature 6000 57W
M22 240 5 9 range: i
K24 281 5 9 (2% o i35 4000
K27 242 5 9 . glzé:?(uls(Jga,\r‘nrglsng constant: 2000
RG1B_| 765 1 G s e o
RG1/3 246 ! 6 . Eg?"gl'al}/'a§1s5%wm ° 0 12 24 36 48 60 72
K38 244 1 6 . SMhaaxf,tsri”d'L".”J;(f;&“{ﬂm Vahes at the output shaft
f”s)lrgercg‘l‘]’;t;?ﬁ];icg:,\l Continuous working range

www.portescap.com

- ball bearings 8 N ! Tenporary working range
Motor fitted with sleeve

bearings (ball bearings optional)
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28128

Precious Metal Commutation System - 9 Segments

11 Watt

0

<10 0,015
0,006
0,009

. 0
2280,

150 =8

2 || 7 15 || () 2 || 7 15 || )
435 125 202 435 75 02
g 28L28 ©® * 49 28L28 OO * 164
Winding Type (o]0} -219 -416E -413E -410E -410
Measured Values
Measuring voltage V 12.0 24.0 28.0 36.0 36.0
No-load speed rpm 5300 5600 5300 5000 5000
Stall torque mNm (oz-in) 43 (6.11) 50 (7.08) 42 (5.96) 34 (4.87) 34 (4.87)
Average No-load current mA 22.0 11.0 8.8 6.6 6.6
Typical starting voltage V 0.10 0.15 0.20 0.40 0.40
Max. Recommended Values
Max. continuous current A 0.95 0.53 0.40 0.28 0.28
Max. continuous torque mNm (oz-in) 19.9 (2.82) 21.0 (2.97) 19.7 (2.78) 18.3 (2.58) 18.3 (2.58)
Max. angular acceleration 108 rad/s? 77 43 58 67 67
Intrinsic Parameters
Back-EMF constant /1000 rpm 2.24 4.26 5.20 7.1 7.1
Torque constant mNm/A (oz-in/A)  21.4(3.03) 40.7 (5.76) 49.7 (7.03) 67.8 (9.60) 67.8 (9.60)
Terminal resistance ohm 5.95 19.5 33.0 71.0 71.0
Motor regulation R/k2 103/Nms 13 12 13 15 15
Rotor inductance mH 0.50 2.40 3.20 71 7.1
Rotor inertia kgm2 107 10.40 17.50 13.50 11.00 11.00
Mechanical time constant ms 14 21 18 17 17
Executions . I:t%rr["ba(:rjri%iitgme1 Max. Recommended Speed
Single Shaft | Double Shaft for E9 body. enbient n (rpm ) Max. Continuous
Gearbox | Page 28128 28118 + Thermal time 8000 Output Power
constant - rotor /
R22 239 164 317 stator: 20 s /760 s 6000 11W
* Max. rated coil
M22 240 164 317 }g%eg)rature: 100°C 4000
RG1/8 245 49 315 ¢ Recom. ambient
RG1/9 246 49 315 T Tageeee® 2000
R32 243 29 315 e o) M (mNm )
K38 2 i KL m‘:w”t e ({/alue155at thioout 4? shafe*;c0 e
pu
Ko 247 b 315 Continuous working range
Il Temporary working range
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28LT12

21 Watt Graphite/Copper Commutation System - 9 Segments
o1 185
M2 ¥3,6 max 8 % o ﬁ:'; ol ,m 1,6xax.2.8
Slol o HE %% d jE
S}
:
3
67 10
15| (1)
2 4.2 125 12
g 28LT12 @O * 49 28LT12 ®© * 316
Winding Type 0]o; -219 -416E
Measured Values
Measuring voltage V 18.0 320
No-load speed rpm 7900 7400
Stall torque mNm (oz-in) 63 (8.86) 65 (9.26)
Average No-load current mA 65.0 35.0
Typical starting voltage V -- --
Max. Recommended Values
Max. continuous current A 1.13 0.63
Max. continuous torque mNm (oz-in) 22.8 (3.23) 24.2 (3.42)
Max. angular acceleration 103 rad/s? 107 68
Intrinsic Parameters
Back-EMF constant /1000 rpm 224 4.26
Torque constant mNm/A (oz-in/A) 21.4(3.03) 40.7 (5.76)
Terminal resistance ohm 6.15 19.9
Motor regulation R/k2 103/Nms 13 12
Rotor inductance mH 0.50 2.40
Rotor inertia kgmz2 107 10.70 17.80
Mechanical time constant ms 14 21
Executions : Ig‘t‘f)frf_‘;i)'df;;iit@/%e: Max. Recommended Speed
Single Shaft | Double Shaft for E9 |  body-ambient12°C/W — n (rpm) ‘ Max. Continuous
Thermal tlme. constant Output Power
Gearbox Page 28LT12-- 28LT12-- . m;(:{. /r:;[::iol;bgﬁtse{nmgr:ture:12000
R22 239 164 - 185°C (210°F) 10000 21W
* Recom. ambient temperature 8000
M22 240 164 - range: -30°C to +125°C
RGIB | 245 19 316 « Vicoous dumping constant: 0000
RG1/9 246 49 316 . R/I5a§ 1a[);iaall\l?t:tic force for :282
press-fit: 250 N
R32 243 49 316 « End play: < 150 ym N
K38 244 49 316 e 0 20 40 60 80 100 120
K40 247 49 316 e ad At Values at the output shaft i
- sleeve bearings 6 N Continuous working range
- ball bearings 8 N

www.portescap.com

Motor ftted with sleeve I |cPOrary working range

bearings (ball bearings
optional)
Optional RF filters

87

Ja paysnig



28D11

Precious Metal Commutation System - 13 Segments 15 Watt
Q20 —
M3 X3,8 max. o; E
) ) S
H
61,7 125
dimensions in mm 28D11 OO 1
mass: 190 g
Winding Type (o]0} -219P -219E
Measured Values
Measuring voltage V 12.0 24.0
No-load speed rpm 5800 6000
Stall torque mNm (oz-in) 94 (13.27) 95 (13.47)
Average No-load current mA 44.0 22.0
Typical starting voltage V 0.15 0.30
Max. Recommended Values
Max. continuous current A 1.50 0.91
Max. continuous torque mNm (oz-in) 28.4 (4.0) 33.6 (4.8)
Max. angular acceleration 103 rad/s? 71 76
Intrinsic Parameters
Back-EMF constant /1000 rpm 2.05 3.95
Torque constant mNm/A (oz-in/A) 19.5 (2.76) 37.7 (5.33)
Terminal resistance ohm 2.50 9.5
Motor regulation R/k2 103/Nms 6.56 6.69
Rotor inductance mH 0.30 1.10
Rotor inertia kgm2 10-7 17.60 17.60
Mechanical time constant ms 12 12
Executions : I;‘t%rrf';;;'df;iiitgme; Max. Recommended Speed
?ﬁdy-ar?bients °C/W / n (rpm) l Max. Continuous
i . ti tant - rot tator:
Single Shaft 18:%??0 ;me lcons ant - rotor / stator 5000 - Output Power
Gearbox | Page 28D11-- : %Si(brfztfgoﬁ)"'l temperature: 4000
* Recom. ambient temperature range:
R32 243 4 -30°C to +85°C (-22°F to +185°F) 3000
* Viscous damping constant: 1 x 106 Nms
* Max. axial static force for press-fit: 500 N 2000
¢ End play: <150 ym
Radial play: <25 ym 1000
Shaft runout: <10 pm
* Max. side load at 5 mm from mounting face 0 M(mNm)
- Sleeve bearings & N 0 25 50 75 100 125 150
* Motor fitted g\]Nith sleeve bearings Values at the output shaft
(ball bearings optional) Continuous working range
[E=3 Temporary working range
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28DT12
37 Watt Graphite/Copper Commutation System - 13 Segments
Q2 _ o185
M3 X3,8 max ogl 5 °§ oM 16 X228
° < |eg 2| o
Qy ~ 3 f B
J ! S ’
e N | sy » —. + — — e .@
O == y
|24 1.2 12 @
2 |79 2 |](105 ) =
64,6 125
oo 28DT12 OO« 1 28DT12 @O » 98
Winding Type (0]0) -222P -219P -222E -219E
Measured Values
Measuring voltage V 12 15 24 28
No-load speed rpm 6800 7100 6800 6900
Stall torque mNm (oz-in) 102 (14.4) 101 (14.3) 126 (17.8) 107 (15.1)
Average No-load current mA 210 180 110 90
Typical starting voltage V -- -- -- --
Max. Recommended Values
Max. continuous current A 2.5 2 1.4 1.1
Max. continuous torque mNm (oz-in) 37(5.2) 35(5.0) 41 (5.8) 37(5.2)
Max. angular acceleration 103 rad/s? 91 98 102 104
Intrinsic Parameters
Back-EMF constant /1000 rpm 1.70 2.05 3.40 3.95
Torque constant mNm/A (oz-in/A) 14.9(2.11) 19.5 (2.76) 32.5 (4.60) 37.7 (5.33)
Terminal resistance ohm 1.6 29 6.2 9.9
Motor regulation R/k2 103/Nms 73 16 5.9 7
Rotor inductance mH 0.20 0.30 0.75 1.10
Rotor inertia kgm2 10-7 20 18 20 18
Mechanical time constant ms 15 14 12 13
Executions Max. Recommended Speed
Single Shaft | Double Shaft for E9 n (rpm) ‘
Gearbox Page 28DT12-- 28DT12-- 9000 - Max. Continuous
R32 243 4 106 7000 Output Power
R40 248 1 98 5000
¢ Thermal Resistance: rotor-body 4 °C/W, body-ambient 8 °C/W 3000
* Thermal time constant - rotor / stator: 18s / 630 s
- Revom ambont smperature range. 30°C to +125°C (-22°F o +267°F) 1000
. V;%%Ts%rgr#;ir:]g ior?setaanz lexamg-]g Nms 0 W{mNm)
¢ Max. axial static force for press-fit: 500 N 0 50 100 150 200

End play: <150 pm

Radial play: <25 pm

Shaft runout: < 10 pm

Max. side load at 10 mm from mounting face

- sleeve bearings 8 N

- ball bearings 10 N

Motor fitted with sleeve bearings (ball bearings optional)
Optional RFI filter

www.portescap.com

Values at the output shaft

Continuous working range
[E=3 Temporary working range
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28HL

Precious Metal Commutation System - 9 Segments

11 Watt

Tacho Cable
Insulation PVC
Type Y-Z section

#25.95 3,
928 3,

9285,
0
0.063

01
0

|
==
i

$16 h9 _
14 82005

T 015

L

"

12.5:05 34

—J

15201 5 Motor

Soflex

Type Y-Z section

6x M2x3.6max

Cable
Cable

2 x 014 mm? - lg. 150:3 mm 2 x 016 mm? - lg. 150:3 mm
White + / Blue - Red + / Black -
external dimension - external dimension -
around 1.1 x 2.2 around 11 x 2.2
dimensions in mm
. 28HL ©©® * 49 28HL ©©® * 164
mass: 125 g
Winding Type ©O -219 -416E
Measured Values
Measuring voltage V 12.0 24.0
No-load speed rpm 5300 5600
Stall torque mNm (oz-in) 43 (8.86) 50 (7.08)
Average No-load current mA 220 11.0
Typical starting voltage V 0.10 0.15
Max. Recommended Values
Max. continuous current A 0.95 0.53
Max. continuous torque mNm (oz-in) 19.9 (2.82) 21.0 (2.97)
Max. angular acceleration 103 rad/s? 77 43
Intrinsic Parameters
Back-EMF constant /1000 rpm 224 4.26
Torque constant mNm/A (oz-in/A) 21.4(3.03) 40.7 (5.76)
Terminal resistance ohm 6.15 19.5
Motor regulation R/k2 103/Nms 13 12
Rotor inductance mH 0.50 2.40
Rotor inertia kgmz2 107 10.70 17.50
Mechanical time constant ms 14 21
: « Thermal resi :
Executions mt%frf’ggdf;;'it&r\‘,\cle Max. Recommended Speed
Single Shaft | Double Shaft for E9 hody-ambient 12 G (rpm) Max. Continuous
. ermal time constant - Output Power
Gearbox Page 28HL-- 28HL-- rotor / stator: 20s /760s 8000
* Max. rated coil temperature: 1w
R22 239 164 317 100°C (210°F)
* Recom. ambient temperature
M22 240 164 317 range: -30°C to +85°C
(-22°F to +185°F) 4000
RG1/8 245 49 315 . ViscousBdamping constant:
RG1/9 | 246 49 315 05x10%Nms 2000
R32 243 4 315 0 0 15 30 45 60 75 90
K38 244 49 315
Values at the output shaft
K40 241 49 315 Continuous working range
E= Temporary working range

Contact Portescap for Tacho specifications.
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30GT2R82
83 Watt Graphite/Copper Commutation System - 13 Segments
&0 12 x5
14 (11,1) 14 (11,1)
58 629 125 12 |58 | 629 125
g 30GT2R82 0O+ 4 30GT2R82 ®O®* 5
Winding Type (0JO) -234P -234E
Measured Values
Measuring voltage V 15 35
No-load speed rpm 7100 8600
Stall torque mNm (oz-in) 628 (89) 847 (121)
Average No-load current mA 180 90
Typical starting voltage V -- --
Max. Recommended Values
Max. continuous current A 45 25
Max. continuous torque mNm (oz-in) 87 (12.3) 93(13.2)
Max. angular acceleration 108 rad/s? 133 139
Intrinsic Parameters
Back-EMF constant V//1000 rpm 2 4.05
Torque constant mNm/A (oz-in/A) 20.1 (2.84) 38.7 (5.5)
Terminal resistance ohm 0.48 1.6
Motor regulation R/k2 103/Nms 1.2 1.1
Rotor inductance mH 0.06 0.24
Rotor inertia kgm2 10-7 33 33
Mechanical time constant ms 819 85
. * Thermal Resistance: Max. Recommended Speed
Executions rotor-body oo A5CTW _
Single Shaft For E9 . 'kl)'ﬁg\r,r-naar?‘k()ilrﬁgtcgdasglw- rotor / stator: n (rpm) gﬂui;-ug(;r;tw::us
Gearbox Page 30GT2R82 . ‘ltl(l):){ ?ggesd coil temperature: 155°C 12000 83 W
Rz | o | 5 CEmoumemseme
R40 7 248 7 4 : &%xb?ax;?lnztgal};ggce for press-fit: 100 N 8000
Radial play: negligible 6000
Shaft runout: <10 pm
¢ Max. side load at 10 mm from mounting face 4000
- ball bearings 35 N 2000

* Motor fitted with ball bearings

« 83 Commutation is recommended for servo M(mNm)

P 0
applications
* For filter add ‘F’ to designation before coil 0 80 160 240 320 400 480
* On request available with HP encoder and Values at the output shaft
brake

Continuous working range
B= Temporary working range
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35NT2R32

Graphite/Copper Commutation System - 13 Segments 52 Watt
322 &40 12 x5
M3 x3,2max. " °j’\ - B ék
| s s{ =S J s sy S| .z
! ‘\- -% _s c‘gﬁ\ (\r . -s c‘gﬁ\
\ ' "'7"
32 75 12 75
541 107 14 (11,1) (124 )]54 14 (11,1)
572 125 178 572 125
scale: 3:4
dimensions in mm
mase: 310 g 35NT2R32 Q@@ 1 35NT2R32 ©O * 50
Winding Type (o]0} -228P -228E -416SP
Measured Values
Measuring voltage V 9.0 15.0 24.0
No-load speed rpm 4990 4320 4370
Stall torque mNm (oz-in) 151 (21) 148 (20.89) 149 (21.11)
Average No-load current mA 180 90.0 50.0
Typical starting voltage V -- -- --
Max. Recommended Values
Max. continuous current A 33 1.87 1.18
Max. continuous torque mNm (oz-in) 52 (7.4) 57.9 (8.2) 58.3 (8.3)
Max. angular acceleration 103 rad/s? 54 56 55
Intrinsic Parameters
Back-EMF constant /1000 rpm 1.76 3.40 5.40
Torque constant mNm/A (oz-in/A) 16.8 (2.38) 32.5 (4.60) 51.6 (7.30)
Terminal resistance ohm 1.0 3.4 8.30
Motor regulation R/k2 103/Nms 35 34 3.12
Rotor inductance mH 0.13 0.52 1.30
Rotor inertia kgmz2 107 48.00 48.00 52.00
Mechanical time constant ms 17 15 16
: * Thermal Resistance:
Executions mt%rrr_%%dyesm ance Lo Max. Recommended Speed
Single Shaft | For E9 HED5 body-ambient 8 °C/W Max. Continuous
e Thermal time constant - Output Power
Gearbox | Page 35NT2R32 |35NT2R32 [35NT2R32 |  rotor/stator:40s/920s N (rpm)
* Max. rated coil temperature: 155°C 9000
R32 243 b4 66 35 * Recom. ambient temperature range: 52 W
-55°C to +125°C (-31°F to +257°F)
K40 247 54 66 35 . MaxNaxiaI static force for press-fit: /000
100
R40 248 54 66 35 shaft supported: 1000N 5000
¢ End play: negligible
Radial play: negligible 3000
Shaft runout: <10 pm
* Max. side load at 5 mm from 1000 M (mNm)
mounting face 0
Mball bfe‘;ri[rjlgsltshBIL\l | bear 0 100 200 300
4 t with ball bearings
. Fo? f?lielr :dd Fto designati%n Values at the output shaft
before coil ) Continuous working range
* On request available with HP - .
encoder and brake Temporary working range
92 www.portescap.com



102 Watt

escap 35NT2R82

Graphite/Copper Commutation System - 13 Segments

022

M3 x3,2max.

o'

7

-

034
| 0
016 o005
0006
0009
f———

5 = A
IS = [SY
=2 —
75 12
14 (] (111) (124 )]54
572 125 178 572

14 || (111)

125

&0 12 x5

scale: 3:4
ﬂ:g‘:;f;‘%‘;'“ mm 35NT2R82 ®® - 1 35NT2R82 ©®® » 50
Winding Type ©O 426P 426SP 426E 226E
Measured Values
Measuring voltage V 18 32 60 28
No-load speed rpm 6700 5900 5700 6900
Stall torque mNm (oz-in) 838 (117) 756 (107) 782 (111) 676 (96)
Average No-load current mA 141 80 40 80
Typical starting voltage V -- - - -
Max. Recommended Values
Max. continuous current A 44 23 1.19 26
Max. continuous torque mNm (oz-in) 108 (15.3) 115(16.3) 114 (16.1) 97 (13.7)
Max. angular acceleration 103 rad/s? 122 125 128 144
Intrinsic Parameters
Back-EMF constant V//1000 rpm 2.65 5.40 10.4 4.02
Torque constant mNm/A (oz-in/A)  25.4 (3.6) 52 (7.3) 99 (14.1) 38.4 (5.4)
Terminal resistance ohm 0.86 2.20 1.7 1.6
Motor regulation R/k2 103/Nms 1.3 0.83 0.77 1.1
Rotor inductance mH 0.1 0.40 1.7 0.22
Rotor inertia kgm2 107 na 74 7.4 54
Mechanical time constant ms 6.1 6 5.5 5.8
Executions . Igt%frmdfsesistanw Lo Max. Recommended Speed
Single Shaft | For E9 HED5 body-ambient 8 °C/W Max. Continuous
e Thermal time constant - Output Power
Gearbox | Page 35NT2R82 |35NT2R82 [35NT2R82 | rotor/stator: 40s/920s n (rpm) P
* Max. rated coil temperature: 155°C g9 102 W
R32 243 66 35 * Recom. ambient temperature range: g;qq
-55°C to +125°C (-31°F to +257°F) 7000
R40 248 66 35 . %SxNaxml static force for press-fit: oo
shaft supported: 1000N 5000
* End play: negligible 4000
Radial play: negligible 3000
Shaft runout: < 10 ym 2000
* Max. side load at 5 mm from 1000

www.portescap.com

mounting face - ball bearings 35 N
Motor fitted with ball bearings
For filter add °F" to designation
before coil

On request available with HP
encoder and brake

0
0 100 200

300

M (mNm)
400 500 600

Values at the output shaft

Continuous working range
Temporary working range
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35HNT2R82

Graphite/Copper Commutation System - 13 Segments 52 Watt
922 EE
Lx M3x3.2 max. . CE‘ Qﬂ;\ ;7;
n . R EJ- - s A=Y g
N W
SH - —- 4 Fr— - —-
=~/ I
17 1k.4 93 _|3 o
e Noe|_1s
5.4 25.4 57 14 216
87.8 ‘ 23
scale: 3:4
dimensions in mm
mase: 415 g 35HNT2R82 QO o 2
Winding Type (o]0} -426SP -416SP
Measured Values
Measuring voltage V 32.0 24.0
No-load speed rpm 5900 4470
Stall torque mNm (oz-in) 756 (107) 149 (21.11)
Average No-load current mA 80.0 50.0
Typical starting voltage V -- --
Max. Recommended Values
Max. continuous current A 23 1.18
Max. continuous torque mNm (oz-in) 115 (16.3) 58.3 (8.3)
Max. angular acceleration 103 rad/s? 125 55
Intrinsic Parameters
Back-EMF constant /1000 rpm 5.40 5.40
Torque constant mNm/A (oz-in/A) 52 (7.3) 51.6 (7.30)
Terminal resistance ohm 2.20 8.30
Motor regulation R/k2 103/Nms 0.83 3.12
Rotor inductance mH 0.40 1.30
Rotor inertia kgmz2 107 na 52.00
Mechanical time constant ms 6 16
; * Thermal Resistance:
Executions rot%rrr_%%dy%ls ance s Max. Recommended Speed
Single Shaft | For E9 HED5 body-ambient 8 °C/W Max. Continuous
e Thermal time constant - Output Power
Gearbox | Page 35NT2R32 |35NT2R32 | 35NT2R32 |  rotor/stator:40s/920s = n (rpm)
¢ Max. rated coil temperature: 155°C
R32 243 54 66 35  Recom. ambient temperature range: 9000 102w
-55°C to +125°C (-31°F to +257°F) 8000
K40 247 54 66 35 * Max. axial static force for press-fit: 7000
100 N 6000
R40 248 54 66 35 shaft supported: 1000N 5000
* End play: negligible 4000

Radial play: negligible
Shaft runout: <10 pm 2000
Max. side load at 5 mm from 1000
mounting face 0
- ball bearings 35 N 0
Motor fitted with ball bearings

3000
Contact Portescap for Tacho specifications

M (mNm)
600

100

200 300 400 500

94

For filter add °F" to designation
before coil

On request available with HP
encoder and brake

Values at the output shaft
Continuous working range

Temporary working range

www.portescap.com



35GLT2R82
150 Watt Graphite/Copper Commutation System - 13 Segments
El ;\ 1 Lx #1.2x5
SN " ASY for auto-forming
Ay screw K14
M3x3.2 max. m §§ #185
s = =
X )
————— | ©)
e S
= ~
o /
5.4_| 32 REN 3
10.7 14 ([ (11.1)
67.2 125
scale: 3:4
dimensions in mm
mass: 360 35GLT2R82 ©O ¢ 1
Winding Type ©e 426P 326P 234E 426SP 426E
Measured Values
Measuring voltage V 24 24 43 43 90
No-load speed rpm 5800 5800 7500 6200 5500
Stall torque mNm 1421 1053 1300 1409 1487
Average No-load current mA 120 120 70 60 40
Typical starting voltage V
Max. Recomended Values
Max. continuous current A 410 3.60 2.20 2.10 1.05
Max. continuous torque mNm 155.6 137.5 129.9 151.0 158.6
Max. angular acceleration 103 rad/s2 148 140 160 139 185
Intrinsic Parameters
Back-EMF constant V//1000 rpm 4.09 4.09 6.37 1.74 16.40
Torque constant mNm/A 39.1 39.1 61.0 74.0 157.0
Terminal resistance Ohms 0.66 0.9 2.25 2.52 9.5
Motor regulation R/k2 103/Nms 0.43 0.59 0.61 0.46 0.39
Rotor inductance mH 0.10 0.15 0.25 0.40 1.70
Rotor inertia kgm?2 1077 83.00 75.00 65.00 56.00 70.00
Mechanical time constant ms 3.6 4.4 40 4.0 2.7
* Thermal resistance : Max. Recommended Speed
Executions rotor-body 4°C/W
body-ambient 8°C/W n(rpm)
Sing|e Shaft For E9 HED5 ¢ Thermal time constant — 150W
rotor/stator: 40s / 920s 12000
Gearbox| Page 35GLT2R82  Max. rated coil temperature:
155°C 10000
R32 243 1 50 35 « Recom. Ambient temperature
range: -55°C to +125°C (-31°F to 8000
R40 248 1 50 35 +257°F) i 6000
* Max axial static force for press-fit:
100N 4000
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Shaft supported: 1000N
* End play: negligible
Radial play: negligible
Shaft runout: <10um
* Max. side load at 5mm from
mounting face — ball bearings 35N
* Motor fitted with ball bearings
o For filter add ‘F' to designation
before coil.
* On request available with HP
encoder and brake
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