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TRM Series Frameless Torque Motors

MDS has several new frameless motor series for direct drive applications.

MDS torque motor series are engineered to deliver the high - performance, high efficiency direct drive
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Frameless and framed torque motor with and without liquid ¢ ooling. Optional digital Hall effect sensors

are pre-aligned and installed with added axial rotor length to achieve accurate control. Choice of

insulation allows operation from 24V up to 560V peak line input voltage. Detailed motor datasheets

and variety of motor options and configurations provide the best selection for your needs.

For customized motor selections or new custom motor specifications, contact MDS Motor to help us
understand exactly what you need and how we can further optimize any MDS torque motor series.
MDS Motor is expert in providing optimized custom solutions for y our applications with utilizing
different materials, special winding structures, tailored mounting features, height and diameter
adjustments and etc.

TRM series frameless torque motor product family includes two different sub series according to DC

bus voltage levels. Low voltage (24/48V) motors are named as TML series torque motor. High voltage
(310/560V) motors are named as TMH series torque motor.

Features Structure

Outer Diameter Encapsulated winding
(as requested)

130mm j 390mm

Solid Rotor Core

Stator
Wor Laminated stator
High Temperature core

NdFeB Magnets \
Cont. Torque / \ Motor Height

PeakTorque / Rotor Poles
10Nm t 1480Nm 24poles | 64 poles
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Overview of TRM Series Frameless Torque Motors

Range

Low Rated Speed for
Direct Drive

Very Low Cogging

Torque and Torque

TRM130

TRM150

TRM160

TRM175

Ripple

Very Low Total
Harmonic Distortion
THD

Low Stator and Rotor
Active Mass

Large Outer/Inner
Diameter up to

TRM200

390mm

Low Thermal
Resistance

Shielded Cable option
Good Product Quality

100% Quality
Inspection

TRM260

TRM330

TRM360
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TRM230

TRM290

TRM372

www.mdsmotor.com

TRM240

TRM310

TRM390
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TRM Series Motors j Torque Range
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Performance Benefits of TRM Series Frameless
Torque Motors

x Perfect Frameless Torque Motor Performance
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Motor Description

MDS TRM series frameless torque motors are low speed synchronous permanent magnet motors and
do not include bearings or an encoder/resolver. Each torque motor has the rotor and the stator with
an option of hall effect sensors.
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and includes 3 phase AC windings. The windings are filled with epoxy potting to improve motor the

thermal behavior and winding insulation. Phase interconnec tions are made inside the winding and

leads are brought out with 500mm d>"%E A& ~A Cablés.Both low voltage and high voltage winding

options are presented to the customers with natural cooling.

The rotating inner rotor has a steel ring with corrosion protected sintered Nd -Fe-B permanent
magnets on the surface covered with a thin layer of sleeve.

B ]-U 4E@x¢> AEAEQU OQEG > - ©- BE@x¢g> «EA
motors are electrically shielded to comply with EMC standards.
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the stator together.

Rotor Core Power Cable (*)

Magnets

Temperature

Sensor Cable (*)

Windings

Lamination Stack

(*): Unless specially requested, MDS's synchronous torque motors are delivered with
a500mm d> "% EAJ ~A Oaplé witheut connectors.
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Motor Size Range

The TRM series torque motor family is made up of 14 different motor diameters with 3
possible stacks and 2 possible voltage options.

External Internal Stator
Motor series  diameter diameter  length length
D (mm) d (mm) ST (mm)

Stator Rotor
length length
ST (mm) | RT (mm)

External | Internal
Motor series diameter | diameter
D (mm) d (mm)

130 55 55 25.1 260 178 69 35.1

130 55 80 502 260 178 104 702

130 55 130 1004 260 178 174 1404
TM(L/H)15625 150 70 55 25.1 TM(L/H)29635 290 200 69 35.1
TM(L/H)15650 150 70 80 50.2 TM(L/H)29670 290 200 104 70.2
T™M(L/H)156100 [ERD 70 130 100.4 TM(L/H)290140 RN 200 174 140.4
TM(L/H)160625 160 80 57 25.1 TM(L/H)31635 310 220 69 35.1
TM(L/H)16650 160 80 82 50.2 TM(L/H)31670 310 220 104 70.2
TM(L/H)166100 |RELY) 80 132 100.4 TM(L/H)316140 [REELY] 220 174 140.4
TM(L/H)17530 175 88 62 30.1 TM(L/H)33635 330 240 69 35.1
TM(L/H)17560 175 88 92 60.2 TM(L/H)33670 330 240 104 70.2
T™(L/H)175120 RS 88 152 120.4 TM(L/H)336140 [EED 240 174 140.4
TM(L/H)200630 200 120 62 30.1 TM(L/H)36635 360 270 69 35.1
TM(L/H)200660 200 120 92 60.2 TM(L/H)36670 360 270 104 70.2
TM(L/H)200120 |RASS 120 152 120.4 TM(L/H)366140 [IELY 270 174 140.4
TM(L/H)230630 230 148 62 30.1 TM(L/H)37235 372 287 69 35.1
TM(L/H)230660 230 148 92 60.2 TM(L/H)37270 372 287 104 70.2
TM(L/H)230120 RN 148 152 120.4 T™M(L/H)372140 [ETE 287 174 140.4
TM(L/H)24035 240 158 69 35.1 TM(L/H)39635 390 290 69 35.1
TM(L/H)24670 240 158 104 70.2 TM(L/H)39670 390 290 104 70.2
TM(L/H)240140 [EZL) 158 174 140.4 TM(L/H)390140 [IEEN) 290 174 140.4
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Torque Motor Selection
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motors depends on the user defined applications. These motors ¢ an simply be selected by matching

the technical specifications of the application. In some cases, a field test may be necessary to optimize

or qualify the selected torque motor. Please contact MDS Motor if you need a custom - made motor.
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Definition of Torque jSpeed Curves and Field
Weakening

Data sheets of TRM series torque motors include the following torque - speed profiles. The torque-
speed curves depend on following critical parameters:

DC bus voltage

Motor resistance

Motor inductance

Motor torque and voltage constants

Power dissipation

AA A A A

Torque - speed curves are usually obtained using DC bus voltage, continuous/peak AC current, phase
resistance and temperature.

R5

R6
R1

R3
R2
R4

The continuous operation has four regions (bordered by green line):
< Region 1: Constant torque region with Ig=Ir, Id=0 (bounded by thermal protection of stator)
< Region 2: Constant power region with Ig=Ir, 1d=0
< Region 3: Constant power region with Iq eIr, Id<Ir (protection against the demagnetization
of the magnets)
< Region 4: Limits defined by the DC bus voltage and mechanical limits

The discontinuous or peak operation has two regions (bordered by red line):
< Region 5: Peak torque region with Ig=Ipeak, 1d=0 (bounded by thermal protection of stator)
< Region 6: Peak torque region with Ig=Ipeak, Id<Ir (bounded by thermal protection of stator)

Field weakening is used in torque motors to extend the operating speed. At low speeds up to rated
speed (during constant torque region), field weakening control is not active and thus torque, or toque
constant, is kept constant. Field - weakening control is activated beyond the rated motor speed. Torque
is decreased so as to achieve higher speeds with almost constant power. Furthermore, water cooling
may be compulsory for some torque motors to operate at field -weakening mode.

Both rated speed and maximum speed limits are defined in each MDS torque motor datasheet. The
rated speed is the value at which the DC bus voltage reaches the limit. This is also the end of constant
torque region. The power can be kept the same up to a speed where the constant power ends. The
maximum speed is based on a safety criterion in case of an emergency during field - weakening. During
high-speed operation, the Back- EMF voltage can reach up to a few thousand volts. The customer's
motor drive has to be selected (or designed) based on this mode. Motor operation beyond maximum
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speed specified on datasheet can lead to serious damages in your system and can not be
recommended.

Avalilable Modifications for MDS Torque Motors

Depending on the application needs of the customers, MDS engineers are capable of design
modifications of our optimized base model frameless torque -motors. Please consult MDS Motor for
detailed information, pricing, and feasibility of the desired modificat ions you need. Please consider that
extended lead time and additional design fees are required.

Changes on Torque / Speed Curves 6, %,2%> B 1-U ,0,27v,"4ad
X Stack Outer Diameter 130 mm to 390 mm
X Stack Lengths 12.5 mm to 210 mm
X Number of Poles 16 to 64 poles
X Magnet Material NdFeB (base models) and SmCo

Installation Features

X Mounting Diameter of bolt holes on rotor core, pattern and
keyway dimensions

X Lead Colors Red / White / Black (base models)

X Lead Length 500 mm (base models) 100 mm to 1500 mm

X Sensor Hall effect sensor options

X Thermal sensor Thermistor (base models)

RTD, Thermocouples
x Connectors None is used (base models)

Customer specified connectors
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Axial Forces During Assembly

When therotor is inserted inside the stator, an axial force occurs between the rotor and stator because
of the axial asymmetry of the permanent magnet (PM) with respect to the stator, uneven magnetization
of the PM and the eccentricity of the rotor and stator. Thi s force are the dominant sources of
magnetically induced vibration and noise in motors. Therefore, during assembly of rotor and stator,
this effect must be considered by user.

This force does not depend
on the axial position of the
rotor in the stator.
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Definition of Motor Parameters

Rated Torque

Peak Torque

Rated Speed

No- Load Speed
Torque Constant
Voltage Constant

Max. Cogging
Torque

Torque Ripple

Num. of Pole
Rated Current
Peak Current
Line Resistance
Line Inductance
Stator Weight
Rotor Weight
Total Weight

Mech. Time
Constant

Thermal
Resistance

Inertia

Motor Constant

Rotor ID
Stator OD

N

/]

N
Niro-toad
Kt
Kv

Toog

Triople

2
I

Wotar
Knech

R

Torque value at rated speed when continuous power is the output

Maximum torque that the motor delivers when maximum current (1) is
provided. Peak torque is available for a maximum of 2 seconds

Speed at continuous power is the output

Maximum possible speed of motor that it can be electrically excited

Ratio of the developed torque to input current

Ratio of voltage generated in the winding to rotor speed

Undesirable torque component arising from attractions between

A ,oA>3aU0 ,A. d3>>4-" E©0O© A© aE@x¢> U ATATA 0>
motor is less than 0.5 % of the rated torque

Undesirable torque component arising from attractions between stator
MMF and magnets

Number of poles
Current required to obtain the rated continuous torque
Current required to obtain peak torque from the motor
EYse 2x{0 Y @>U"U&,Ae> A>,Uc@>« Z>46>>A G0E Y
Inductance measured between two leads of the AC winding (@60Hz)
Total weight of stator laminations including windings
Total weight of rotor laminations and magnets
Total weight of stator and rotor weig ht

Motor mechanical dynamic capability level

Ratio of winding temperature rise to average stator power loss at rated
motor operation

Inertia of the rotor including rotor core and magnets

A performance parameter that quantifies how efficiently a motor
produces torque per unit of DCpower losses

Rotor inner diameter of the motor

Stator outer diameter of the motor

NOTE: All performance data is obtained at £5ambient
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MOUNTING OPTION

#Stator: 3xIKeyway

#Rotor:(8Xon each sidgM4 Bolt Hole

(For detailed mounting informatiomcluding toleranceglease contact MDBlotor or refer to the MDS Motor mounting document)
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MOUNTING OPTION:
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MOUNTING OPTION:
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MOUNTING OPTION:

#Stator: 3x3 Keyway

#Rotor: (8Xn each sidgM5 Bolt Hole
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MOUNTING OPTION:

#Stator: 3x3 Keyway

#Rotor: {2Xon each sideM5 Bolt Hole

(For detailed mounting information, includittgerances, please contact MDS Motor or refer to the MDS Motor mounting document)
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MOUNTING OPTION:
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MOUNTING OPTION:

#Stator: 3x3 Keyway

#Rotor: (6Xon each sideM5 Bolt Hole

(For detailed mounting information, including tolerances, please contact\bBs or refer to the MDS Motor mounting document)
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MOUNTING OPTION:

#Stator: 3x3 Keyway

#Rotor: 0Xon each sideM5 Bolt Hole

(For detailed mounting information, including tolerances, please contact MDS Motor or refer to the MDS Motor mounting flocumen
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MOUNTING OPTION:

#Stator: 3x3 Keyway

#Rotor: 0Xon each sideM5 Bolt Hole

(For detailed mounting information, includitigerances, please contact MDS Motor or refer to the MDS Motor mounting document)
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MOUNTING OPTION:

#Stator: 3x3 Keyway

#Rotor: R4Xon each sideM5 Bolt Hole

(For detailed mounting information, includitigerances, please contact MDS Motor or refer to the MDS Motor mounting document)
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MOUNTING OPTION:

#Stator: 3x3 Keyway

#Rotor: R4Xon each sideM5 Bolt Hole

(For detailed mounting information, including tolerances, please contact MDS Motor or refer to the MDS Motor mounting flocumen
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