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Phase Motion Control is this:

1. The aim of the Company is to expand scientific knowledge and to progress technology through
invention, design and efficient production of innovative devices in the field of cybernetics, motion
control and energy conversion, in the belief that the advance of science is as much the driving force
of humanity as it is the only means of offering the best future for all living beings.

1. The Company aims to make a profit, because profit guarantees growth, independence and freedom
of choice, all factors which contribute towards the pursuit of its aims. Any profit which requires non
ethical methods or which does not work towards the aims of the Company will not be pursued

2. Asinnovation and discovery are exclusive to individual creativity, the Company considers its human
capital at al-levels to be the key asset of the firm and places it at the center of its interests. Accordingly,
the Company promotes and demands behavior which is ethical, just and open, both internally and
in its external relationships, in the belief that this is the only principle capable of guaranteeing the
growth of any social group in the long term.

PHASE MOTION CONTROL 5.PA.
OF THE WORKFORCGE IS DEDICATED 10 R&D. THE EXPERT'SE GENTRE |N PUWER ELECTRUNICS
PHASE OPERATES AND CONTINUOUSLY DEVELOPS ITS OWN A N D E N E R GY co NTHU L

TECHNOLOGIES AND INTERNATIONAL PATENTS IN THE GENOA HQ.
INNOVATION AND R&D COEXIST WITH AUTOMATED Phase Motion Control operates according to the Integrated Management System (IMS) for

Quality, Health, Safety, and the Environment, certified by TUV SUD in 2022, based on 1SO
PRODUCTION IN THE NEW GENOA BLUE GATE PLANT 9001:2015, IS0 45001:2018, and IS0 14001:2015.

Continuous innovation is fed by an interdisciplinary and intercompany team, spanning

magnetics, mechanics, power electronics, advance electrochemistry and material science,
S\N, FW, H\N ELECTRUN Ic A ND both internally and via co-engineering with Customers, suppliers and partners, to define the
moving frontier of energy technology.

ELECTROMECHANICAL COMPONENTS 2 | T
AND SOLUTIONS FOR GONTINUOUS PROGRESS S e R — | _—
IN'MOTION CONTROL

TKH—THIRD GENERATION DIRECT DRIVE TECHNOLOGY

Phase Motion Control first introduced built-in Direct Drives in co-engineered, customized applications back in
1992. This progress, removing the flexure and nonlinearities (backlash and stick-slip) of all mechanical linkages,
unleashed a new level of performance in terms of accuracy, response speed and control bandwidth.
After 30 years of continuous innovation with DDs ranging from 30 mm to 18 m diameter, Phase is now introducing
a third generation frameless motor series to push forward the limits of available performance again.

D
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BACK TO ITALY
THE TKH SERIES IS DESIGNED TO BE ENTIRELY MANUFACTURED IN ITALY THE HIGHLY MODULAR DESIGN IS OPTIMIZED TO GUARANTEE FASTER MADE IN
WITH A MOSTLY LOCAL SUPPLY CHAIN AND INTERNAL PRODUCTION. AVAILABILITY OF PARTS, REDUCING THE RISK OF STOCK SHORTAGES AND LTALY
THIS PROVIDES A SHORTER AND MORE RELIABLE SUPPLY CHAIN, DOWNTIME.
INCREASED FLEXIBILITY AND FASTER RESPONSE TIMES.

High density, Ry _ Automated vacuum potting
low radial width winding | - : s s -
Custom automatic winding equipment
with on line testing

Rapid prototyping NC testing and certification

/
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TKH HIGH TORQUE DENSITY
THIN PROFILE FRAMELESS PM MOTORS

Designed to deliver exceptional performance in peak and continuous torque density,
low to medium speed, with fast positioning ability. Equipped with an innovative
electromagnetic circuit, the TKH series can handle even the most demanding
applications requiring both low speed and fast transient positioning. The accurate
magnetic circuit design and strict manufacturing tolerance design ensure low cogging
ripple and smooth torque delivery.

UNLOCK THE FULL POTENTIAL OF YOUR AUTOMATION
AND MOTION CONTROL WITH THE TKH SERIES

11 DIFFERENT TKH SIZES, SPLIT INTO 100+ VARIANTS

ACTIVE STATOR LENGTH STACK UP T0 200 mm

EXTERNAL FRAME DIAMETER OPTIONS FROM 230 mm T0 1015 mm
INTERNAL ROTOR / SHAFT DIAMETER OPTIONS FROM 135 mm T0 865 mm
CONTINUOUS RATED TORQUE VALUES RANGING FROM 120 Nm T0 20.000 Nm
PEAK TORQUE UP 10 30.400 Nm

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES
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TKH CHARACTERISTICS

Engineered to excel in demanding applications, the TKH “frameless” motors are designed to be built
into the equipment they are intended to drive, and to ride on the bearings of the equipment. They
feature a three-phase stator, vacuum encapsulated in epoxy, assembled into a steel frame which
carries the male part of the cooling circuit and its seals, and rare earth magnets and steel rotor, with
an overall IP 20 protection rating. Actual motor protection is realized by the application.

TKH motors are designed to provide the best mechanical characteristics, with the most efficient cooling
and the smallest machine footprint. These are obtained with novel, optimized magnetic design, special
high density winding and a new high thermal conductivity vacuum potting epoxy resin.

STATOR CHARACTERISTICS

The TKH motors are the perfect choice for applications where compact size, high efficiency and absolute reliability are
of the utmost importance. The TKH series boasts a new encapsulant (currently undergoing Class H development) with
superior resistance to thermal cycling, exceptional thermal transfer and high peak temperature capability. This results
in unparalleled thermal efficiency, making it an ideal choice for precision machines that are sensitive to thermal drift.

The TKH motors are engineered with a state-of-the-art winding concept, featuring surge-hardened Class H insulation,
specifically designed for high AV/At according to IEC 60034-18-42:2017 Class 3 (Severe) standards. This reinforced
insulation allows operation with DC bus voltage up to 750 Vdc, making the TKH series the perfect solution for demanding
servo drive applications. TKH series does not require the installation of a snubber anymore.

The TKH series undergo rigorous testing to ensure the
highest level of safety and performance, including a
4.5 kVdc phase-to-ground insulation voltage test for 60
seconds as well as 100% partial discharge testing.

The power leads are insulated with Radox 155, a material
known for its exceptional mechanical and thermal resistance
properties. This insulation ensures that the device operates
reliably under a wide range of temperatures and conditions,
making it a suitable option for various industrial and commercial
applications.

TKH motors are equipped with two PT 1000 and three PTC
155 sensor probes.The PTCs are placed on each phase and are
used for protection, while the redundant PT 1000 sensors are
intended for temperature monitoring and are double insulated to
protect the drive circuitry.

ROTOR CHARACTERISTICS

The permanent magnet rotors of the TKH series are isotropic, surface magnet type. Magnets
are fastened mechanically on a magnetic circuit optimized to minimize cogging and ripple.
This design provides for a very thin ring rotor. The coated FeNdB high temperature magnets
ensure stability up to the max class temperature.The rotor to machine mechanical interface
is realized out of machined C40 steel, uncoated and manufactured to Grade 8 tolerance, not

balanced.

COOLING FRAME

The stator frame carries the inner part of the For specialized applications, oil cooling is also an option. While
cooling circuit. The special cooling circuit is not as thermally efficient, oil cooling has good dielectric properties
designed for maximum heat exchange with and provides added protection against leaks.

minimal pressure drop and efficient, uniform When oil cooling is chosen, a 10% S1 torque derating is to be
temperature control of the stator. The cooling expected, as well as increased coolant flow and pressure drop
circuit is completed by inserting the stator, compared to water/glycol systems. If oil cooling is required, a
complete with the peripheral O-rings, in the custom specification will be issued which will define performance
cylindrical assembly cavity of the application. derating and flow requirements.

Cooling fluid can be either water-glycole
with a ionic stabilizer, or oil, with some
derating. Care must be taken to avoid galvanic corrosion in the cooling circuit.
Refer to TK manual for specific guidelines. The motor is equipped with one or
two O-rings on each side to seal the cooling circuit and an intermediate leakage
collection ring to protect against damage in case of O-ring failure, ensuring
reliable operation.

Standard frames are machined out of C50 steel, normalized and phosphate
conversion coating protected. This enhances corrosion resistance and
improves performance while extending the service life of the system.
Standard tolerance grade 8, higher accuracy can be supplied on demand.

All motors are equipped with 1 m power and sensor cables. This allows for
easy integration and installation in various applications. Longer cables are
discouraged as they increase the whole motor vulnerability.

Assembly of the rotor into the Stator is a approached without Specific preparation
critical process, due to intense magnetic  and tooling. Please refer to the user manual
forces and potential high voltage generation.  for detailed instructions and prescriptions.
This process needs special care and cannot be

12
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WHY TKH?

The TKH design offers several advanced features which make them unique:

O >20% TORQUE INCREASE OVER TK SERIES

O HIGHEST CONTINUGUS TORQUE DENSITY

O  SUPER THINRING DESIGN

O NOSNUBBER REQUIRED

O  IMPROVED RESISTANCE TO THERMAL CYCLING WITHNEW CLASS H ENCAPSULANT

O UNMATCHED THERMAL EFFICIENCY FOR TEMPERATURE SENSITIVE, PRECISION MACHINES

O MAGNETIC DESIGN OPTIMIZED FOR LINEARITY IN OVERLOAD

O  LOW COGGING AND RIPPLE TORQUE FOR SMOOTH GPERATION

O  OPTIMIZED WATER COGLING CIRCUIT WITH CORROSION RESISTANT COATING

O HIGH DENSITY WINDING: LOWER LOSS, BETTER HEAT TRANSFER COMPARED TO
CONVENTIONAL DESIGNS

O  ULLISTING OPTION, AVAILABLE IN CLASS F

O SURGE HARDENED WINDING INSULATION FOR HIGH VOLTAGE OPERATION UP TO 750 VOC

O LIGHTWEIGHT AND SLIM DESIGN FOR EASY INTEGRATION

O  FASTDELIVERY WITHMODULAR DESIGN

O MADE INITALY

13 14
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MOTOR SELEGTION GUIDE

CHOOSING THE RIGHT TKH MOTOR FOR YOUR APPLICATION

The TKH series of electric motors covers a wide range of diameters, which can in turn be realized with different
stack lengths and windings. The large number of potential combinations can fit all specific needs. Special
windings and stack lengths are available at the expense of a longer delivery. TKH motors are supplied as
separate stator and rotor units, pre-assembled units with locking brackets are available on request.

TKH XXX YYY . 772

TKH
Motor Series

Stator Stack outer diameter
as reported in the detailed
mechanical drawings

Active part length

Approximate torque constant

Kt coding example as reported below:
YYY.032 means 3,2 Nm/A

YYY.32 means 32 Nm/A

YYY.320 means 320 Nm/A

It is possible to order a single stator and rotor with a specific coade,
adding the following tag (ST/RT) to the main code:

TKHSTXXX.YYY.Z2Z TKHRT.XXX.YYY

It’s important to ensure that the correct code is used in order to receive the correct motor specifications and
configurations for your application. 6
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SUMMARY OF AVAILABLE SIZES

Mech dimensions

TKH motor code

TKH code
TKH 225
TKH 295
TKH 365
TKH 445
TKH 525
TKH 595
TKH 675
TKH 745
TKH 825
TKH 895
TKH 975

Note: The data reported are the maximum values for each TKH typology.
Please refer to the motor mechanical drawings for more details

i

e Different stack length modules in finite steps (50 - 100 - 150 - 200 mm)

e Qutside diameters ranging from 230 to 1015 mm
¢ Winding configurations for different torque constant

AVAILABLE TORQUE AND DIAMETER RANGE

The available torque range and outside diameter options for TKH motors are:
Custom stack lengths by steps of 25mm and custom windings are available on demand.

(QUICK SELEGTION GUIDE
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TEST CONDITIONS
Rated Torque N | 120 | 255 | 255 | 388 | 388 520 @) 40% duty, 60s cycle
E:;dsljfvjjr :\)/C] 15: 1452 1182 12182 :27 11(?2, (2) for higher continuous speed refer to TKH high-speed version
Rated Current A | 106 | 22,3 | 1.2 | 22,6 | 13 22,7 @ at20°c
Torque Constant NmA | 12,08 | 12,08 | 24,16 | 18,12 | 36,24 24,16 @ AH0°C
Peak Torgue Nm | 250 | 510 | 510 | 690 | 690 1020
Peak Current A | 24,9 | 50,0 | 249 | 433 | 216 497 ® at1rmpm
$6 Torque @ | Nm | 175 | 359 | 359 | 553 | 553 737
Rated Torque at O rpm Nm | 90 | 188 | 188 | 285 | 285 381
Max Continuous Speed @ | mm | 760 | 760 | 440 | 610 | 200 450
Max Transient Speed pm | 1150 | 1150 | 1150 | 1150 | 1150 1150
Motor Constant NmAW | 3,79 | 5,89 | 5,89 | 7,48 | 7,48 8,30
Number of Poles E | 28 | 28 | 28 | 28 | 28 28
Back EMF Constant ® |vs | 6,97 | 6,97 | 13,95 | 10,46 | 20,92 13,95
Thermal Time Constant E | 148,0 | 130,3 | 130,0 | 124,3 | 124,1 1214
Min Coolant Flow @ ‘ /min ‘ 2,8 ‘ 49 ‘ 438 ‘ 6,9 ‘ 6,8 8,8 For higher speed solutions,
Motor Losses ®) ‘ KW ‘ 17 ‘ 3,0 ‘ 3,0 ‘ 43 ‘ 43 B we have available TKH - HI_GH SPEED version.
. Please, contact our Technical Support Team
Rotor Inertia kgmA2 | 0,015 | 0,026 | 0,026 | 0,038 | 0,038 0,049 (support@phase.eu)
Rotor Mass ‘ kg ‘ 1,9 ‘ 3,7 ‘ 3,7 ‘ &3 ‘ 53 73 to find the best solution for your requirements.
Stator Mass kg | 11 | 17 | 17 | 24 | 24 31 o
TORQUE SPEED DIAGRAMS
TKH 225.050.12 TKH 225.150.18 TKH 225.150.36
Torque [Nm] Power W] Torque [Nm] Power W] Torque [Nm] Power W]
./ \: DN T O
G T Ve T R Vg
TKH 225.100.12 TKH 225.100.24 TKH 225.200.24 $1 torgue

Torque [Nm] Power [W] Torque [Nm] Power [W] Torque [Nm] Power [W]
600 30 600 10 1200 15

— 56 torque, duty%

540 27 540 1080 135

480 24 480 %60 - dee 12

y - q Aol
N 2 a0 b Voltage saturation limit
PN /
360 —/—"— 18 30— T 9
30 /. 15 0 e 600 / 75 i
,/ P / Saturation torque
240 ¥ 12 240 > 480 l’ 6
/
180 /// 9 180 /I 360 ,’ 45 1
! S
120 /// 6 120 /I 240 /I 3 pOWGF
/
w 3 6/ w ) 15
y , ; — — Peak power
0 76 152 228 304 380 456 532 608 684 760 0 44 88 132 176 220 264 308 352 396 440 0 5 90 135 180 225 270 315 360 405 450 p
Speed [rpm] Speed [rpm] Speed [rpm]

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES
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MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

ensuring a seamless p I ug -and-p Iay experience. Rotor size Rotor fixing holes Rotor dimensions
N_WS N_OWSs b° L2 L3
TKHRT (min class) (min class) (angular pitch) | (Rotor length) | (Centering length)
TECHN'GAL DRAW'NG TKH 225 TKHRT 225 50 | 12 x M5 (8.8) | 12 x M5 (8.8) 30° 51 10
TKHRT_225_100| 18 x M5 (8.8) | 18 x M5 (8.8) 20° 101 15
TKHRT_225_150| 18 x M6 (8.8) | 18 x M6 (8.8) 20° 151 15
TKHRT_225_200| 24 x M6 (8.8) | 24 x M6 (8.8) 15° 201 20
) - Stator
Stator size Stator fixing holes Length
N°_WS N°_OWS a°
TKHST (min class) (min class) (angular pitch L1
TKHST_225 50 12 x M5 (8.8) - 30° 90
TKHST_225 100 12 x M5 (8.8) - 30° 140
[O]o1]alE] POWER AND SENSOR TKHST 225 _150 | 18 x M5 (8.8) 5 20° 190
N_OWS (Rotor) Assembly tolsrance Refer to table for avaiable TKHST_225 200 | 24 x M5 (8.8) - 15° 240
Equally spaced on Stator length (L1) 0.2 type
circumference @ ‘ ‘ @ i
I —aA N_WS (Rotor,
= Equally spacedon  \ 7\ ___. -
» circumference X
[— iz
- 5
2 w 5
ﬁ 9 é Shieldi le:
o wn 3 Se‘nesglresdwci?ebse(é X AWG 24)
& S| 3
S 5~ @ =8 5
5 ® 8| W gl 2| e
5 5 ¥ = 3 B 5 3
¢ 5 6 2 = 2. = g g B
= £ Sl 9 vl 2| § I
8 g2 - ] z < a ¥ Shieldied cable:
s “é Q ; Ql @ g g . reaxs Sensors wires (6 x ANG 24)
2 @ rench size rench size 15 mm 2 owerwire 3 x
& w ™ o) prenentze renen e 1o ; Wrench size 15 mm
1% £ a ]
3 S
[a} A L
Wrench size W- %
7 !
. K N_WS (Stator)
i Equally spaced on
- — For a\I.Type 1 motors, connectors instead of cable gland
= 3 3 —i are avalaible on request
26.5+0.25, Assembly dimension Rotor length (L2) +-0.2
To drive power output
U v W
BunTige
Power wire Shieldied cable:
2%x3xS Sensors wires (6 x AWG 24) peiss
L = Wrench size 15 mm
28 20.3, min e 20,min |
L1 10.5, 1105, 10.5
2 20.min | il s a5, a3 ANIE BACK EMF SEQUENCE
o 215 4.5 45 . o 1 L4 40 1 > el > . U-V-w
Y ‘ Y N ‘ ‘ ‘_* N W 'H W 1% E for rotor clockwise rotation
=PA fAE } ¥ PAS i I view from c_?ble_doutput
opposite side
w 7 W A ! w A
o B==% [ I e 2 o e
w [%2)
UJ v/ /S S A Lu ) A A A A A A A A, b = - LIJ Y-/ S S S A -
x 4 «
= = =
E E E
P < | i
—
L L L _— L1 | I
TYPE 1 - Same external centering diameter TYPE 2 - Bigger external centering on WS TYPE 3 - Bigger external centering on OWS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES
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TEST CONDITIONS
100-18 100-27 100-54 150-27 150-40 150-81 200-36
Rated Torque Nm . 25 | 27 | 560 | 560 | 560 | 855 | 85 | 85 | 1140 1140 @) 40% duty, 60s cycle
Knee Speed ‘ P ‘ 400 ‘ 165 ‘ 290 ‘ 175 ‘ %8 ‘ 175 ‘ 100 ‘ 20 ‘ 120 o0 (2) for higher continuous speed refer to TKH high-speed version
Rated Power w1 46 70 | 108 | 34 | 157 | 00 | 18 | 140 75
Rated Current A o207 | 104 | 36 | 217 | 108 | 331 | 21 | 10 | 331 221 @) at20°C
Torque Constant NmA | 1365 2730 | 1820 | 2730 | 5461 | 87,80 | 409 | 8191 | 3640 54,61 @ AH0°C
Peak Torque Nm 594 | 588 | 1200 | 1200 | 980 | 1800 | 1800 | 109 | 2410 2129
Peak Current A o os32 | 266 | 797 | s 201 | 795 | 530 | 143 | 800 449 ® at1rmpm
$6 Torque @ | Nm %3 | 33 | 88 | 808 | 808 | 1212 | 1212 | 1212 | 1616 1616
Rated Torque at O rpm Nm o1 18 | 44 | a4 | a4 | 629 | 629 | 629 | 84l 841
Max Continuous Speed @ | mpm . s10 | 40 | 50 | 510 | 280 | 510 | 330 | 70 380 240
Max Transient Speed | pm 70 | 70 | 70 | om0 | om0 |70 | 70 | 70 |70 770
Motor Constant NmgW | 700 701 | 1088 | 1088 | 1088 | 1381 1381 | 1381 | 1624 16,24
Number of Poles - o2 2 2 | 2 w2 | B | 2 2 | e 42
Back EMF Constant @ |vs 788 | 1576 | 1051 | 1576 | 3153 | 1576 | 2384 | 4729 | 2102 31,50
Thermal Time Constant E 1514 1508 | 1384 1331 | 1328 | 1278 | ter1 | 1269|4243 124,1
Min Coolant Flow @ |vmn | 39 | 38 | 69 | 69 | 68 | 98 | 98 | 97 | 126 12,6 For higher speed solutions,
Motor Losses ® ‘ KW ‘ 24 ‘ 24 ‘ 43 ‘ 43 ‘ 43 ‘ 6,2 ‘ 6.2 ‘ 6,2 ‘ 8,0 8,0 we have available TKH - HIGH SPEED version.
) Please, contact our Technical Support Team
Rotor Inertia kgmA2 | 0046 | 0046 | 0082 | 0082 | 0082 | 018 | 0118 | 0118 | 0154 0,154 support@phase.eu)
Rotor Mass ‘ kg ‘ 2,5 ‘ 2,5 ‘ 49 ‘ 49 ‘ 49 ‘ 7,3 ‘ 7,3 ‘ 7,3 ‘ 97 9,7 to find the best solution for your requirements.
Stator Mass kg o5 | 15 | s | s | % | = | O 44 o
TORQUE SPEED DIAGRAM
TKH 295.050.13 TKH 295.050.27 TKH 295.150.27 TKH 295.150.40 TKH 295.150.81
- - _— - - S _—

8 & 8 8 2§

________________

eeeee [rom] Speed [rpm] Speed [rom] Speed [pm] Speed [rpm]

TKH 295.100.18 TKH 295.100.27 TKH 295.100.54 TKH 295.200.36 TKH 295.200.54 S1 torque
— S o e . o R o we ——  S6torque, duty%

Voltage saturation limit

1260 3
1120 0 120 2 9333 4 2160 ; .
Lem e \ See

980 E3 980 21 8167 ’ s 35 1890 7 14 7 S—a 7

2 So / , -

/| ~
840 30 840 18 700 T~ 3 1620 =t 12 6

_________ / ~Lo 1 7
700 e 2 700 -15 5833 AN S=si2s 1350 ! 10 13 ! 5 1
TN s \N\eemmmmm e \ - L tion t
P / / ) Saturation torque
560 7 2 560 - 12 467 ot 2 080 1 8 1080 1 4
’ AR /7 ] 1 1
’
420 / 15 420 ya 9 w0 ) 15 o ) 6 g0 ) 3
’
’ ’ 1 ! ! 81 p
280 % 10 8 6 2333 1 50 4 50 1 2 ower
Py / 1 ! !
" 5 1w 3 167 4 05 20 2 2 4 1
7
2

/ 15 1 I
. o 0 0 0 = = Peak power
204 255 306 357 408 459 510 51 102 153 204 285 306 357 408 459 510 2 46 69 92 15 138 161 184 207 230 38 76 114 152 190 228 266 304 342 380 24 48 72 % 120 144 168 192 216 240 p

% m m 24

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES
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MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

e seamless P IUg -and-p Iay 2 LAl Rotor size Rotor fixing holes Rotor dimensions
N_WS N_OWS b°
TKHRT (min class) (min class) (angular pitch) | (Rotor length) | (Centering length)
TECHN'GAL DRAW'NG TKH 295 TKHRT 295 50 | 12x M6 (8.8) | 12x M6 (8.8) | _ 30° 51 10
TKHRT_295_100| 18 x M6 (8.8) | 18 x M6 (8.8) 20° 101 15
TKHRT_295 150| 30 x M6 (8.8) | 30 x M6 (8.8) 12° 151 15
TKHRT_295 200| 24 x M8 (8.8) | 24 x M8 (8.8) 15° 201 20
. - Stator
Stator size Stator fixing holes Length
N°_WS N°_OWS a°
TKHST (min class) (min class) (angular pitch) L1
POWER AND SENSOR TKHST_295 50 12 x M5 (8.8) - 30° 90
[©Jo.1]A[B] WIRES TKHST 295 100 | 24 x M5 (8.8) - 15° 140
Assembly tolerance Refer to table for avaiable TKHST 295 150 30 x M5 (8.8) - 12° 190
N_OWS (Rotor) Sttor ongth (L1) 0.2 type TKHST 295 200 | 30 x M6 (8.8) - 12° 240
Equally spaced on | ator leng . |
. circumference @ ‘ ‘ @ —
A
_K N_WS (Rotor; _
e
circumference
)
2 5
2 g
8 LU o Shieldied cable:
3 9 5| & Sensors wires (6 x AWG 24)
P ) a8 s
S :"; i ?3 (2] 3ol 3 2 -l z
& o c o W T S| o I .
X s O I| ¥ I| < & L 2
a g gl e = w| go| 5 T g &
9 2 & & ; S @l ¥ = Shieldied cable:
b = S & g a Sensors wires (6 x AWG 24)
3 = Q & Wrench size W
a P 4l Wrench size 15 mm
(%]
=z L % _1
A a L
N_WS (Stator; Wrench size W- 3
Equally spaced on
circumference
ez MMM
i 1 are avalaible on reques
B L3 L3 R
26.5+0.25, Assembly dimension Rotor length (L2) +0.2
To drive power output
U v W
3 xPT1000
e Shieldied cable: (Anezy
2x3xS Sensors wires (6 x AWG 24) Bue prsss
1 L1 Wrench size 15 mm
28 1203, min| |- 283
= . *010—5" 108 BACK EMF SEQUENCE
28 20, min 1 45 45 33 113 45 _l/-
R M 1 = 1 u-v-w
o 215 4.5 45 3. o o 1l_la 41 o o 144 kK ) ‘
I PN o T - |~ ‘ ‘ = for rotor clockwise rotation
‘ ‘ ‘ ‘ W ‘ * * I view from cable output
i | [N + i ZZ a1 opposite side
= 7 = R " =
g =7 LIDJ = 9 ="
n = n
] n (7]
(2] T ST (%) = ] _ e NN NN N N NN ]
i = i v g L =
x 4 =
= = C
= = <
x X i
TYPE 1 - Same external centering diameter TYPE 2 - Bigger external centering on WS TYPE 3 - Bigger external centering on OWS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE TKH 365

MOTION CONTROL
i

TEST CONDITIONS

100-19 100-77 150-29 150-58 200-38

Rated Torque (1) 40% duty, 60s cycle

heElehed ‘ all ‘ 208 ‘ 12 ‘ 255 ‘ 11 ‘ 3 ‘ 160 ‘ 68 ‘ 115 ‘ 4 (2) for higher continuous speed refer to TKH high-speed version

Rated Power w140 6.1 296 | 134 50 86| 121 | a7 | 108

Rated Current A | 29,2 | 147 | 63,0 | 55,5 | 15,8 | 64,6 | 323 | 65,5 | 32,7 ® at20°C

Torque Constant NmA | 1935 387 193 | saT . 742 2003 | 5806 | 871 | 742 @ AT

Peak Torque Nm | 852 | 855 | 1710 | 1710 | 1720 | 2580 | 2580 | 3440 | 3440

Peak Current A | 56,0 | 27,9 o2 55,5 | 28,0 e 55,9 o9 859 ® at1rpm

S6 Torque @ | Nm | 754 | 754 | 1576 | 1576 | 1576 | 2398 | 2398 | 3197 | 3197

Rated Torgue at 0 rpm Nm | 386 | 386 | 822 | 822 | 822 | 1259 | 1259 e 1694

Max Continuous Speed @ |pm | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 430

Max Transient Speed pm | 650 | 650 | 650 | 650 | 650 | 650 | 650 80 80

Motor Constant NmgW | 1275 | 1275 | 2008 | 2008 | 2008 | 2564 | 2584 | 3027 | 3027

Number of Poles E | 56 | 56 | 56 | 56 | 56 | 56 | 56 % s

Back EMF Constant @ |vs Coma7 | 2235 | 193 | 23 | 4470 | 676 | 385 | 2235 | 4470

Thermal Time Constant E o265 | 250 | 2251 240 | 2233 | 2140 | 2133 | 2085 | 280

Min Coolant Flow @ ‘ I/min ‘ 47 ‘ 46 ‘ 8,7 ‘ 8,6 ‘ 8,6 ‘ 12,5 ‘ 12,5 ‘ 16,3 ‘ 16,3 For higher speed solutions,

Motor Losses ® ‘ KW ‘ 29 ‘ 29 ‘ 5,3 ‘ 5,3 ‘ 53 ‘ 78 ‘ 78 _ we have available TKH - HI_GH SPEED version.
) Please, contact our Technical Support Team

Rotor Inertia kgmA2 | 0082 | 0082 | 0145 | 0145 | 0145 | 0209 | 0209 | 0273 | 0273 TG

Rotor Mass ‘ kg ‘ 3,0 ‘ 3,0 ‘ 6,0 ‘ 6,0 ‘ 6,0 ‘ 9,0 ‘ 9,0 _ to find the best solution for your requirements.

Stator Mass kg | 25 | 25 | 4 | 4 | M | 58 | 58 | 74 | 74 o

TORQUE SPEED DIAGRAM

TKH 365.050.19 TKH 365.050.38 TKH 365.150.29 TKH 365.150.58

Torque [Nr] Power (W] Torque [N Power (W] Torque [Nr] Power (W] Torque [Nm] Power (W]

TKH 365.100.19 TKH 365.100.38 TKH 365.100.77 TKH 365.200.38 TKH 365.200.77 S1 torque

Torque [Nm] Power W] Torque [Nm] PowerW]  Torque [Nm] Power (W] Torque [N Power [W] Torque [Nm] Power (W]

— 56 torque, duty%

1600

Voltage saturation limit

Saturation torque

S1 power

= = =2 0N
N & 8 ¥ 2 B = 3 3 B
- 8 8 8 8 8 8 8 8 8 8

= = Peak power

Speed [rpm] Speed [rpm] Speed [rpm] Speed [rpm] Speed [pm]

43 86 12 301 3 387 &

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES



1KH 365

MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

ensuring a seamless P Iu‘q-and-p Iay s llalEe Rotor size Rotor fixing holes Rotor dimensions
TKHRT N_WS N_OWS b° L2

(min_ class) (min class) (angular pitch) | (Rotor length) | (Centering length)

TECHNICAL DRAWING TKH 365 TIKHRT 365 100 24 Mo (30) | 24 X Mo (88) 15| or 1
)
)

(
TKHRT _365_150| 18 x M8 (8.8) | 18 x M8 (8.8 20° 151 15
TKHRT_365_200| 24 x M8 (8.8) | 24 x M8 (8.8 15° 201 20
Stator size Stator fixing holes S;ﬁgiﬂ
o1 E POWER AND SENSOR N°_WS N°_OWS a°®
Assembly tolerance WIRES TKHST (min class) (minclass) (enguarpicn] -1
N_OWS (Rotor) Refer to table for avaiable TKHST_365_50 12 x M5 (8.8) - 30° 92
Stator length (L1) 0.2
e Equally spaced on [A] ‘ gt (L1) i (8] type i TKHST 365 100 | 24 x M5 (8.8) - 15° 142
A A B TKHST_365_150 36 x M5 (8.8) - 10° 192
=57 4 N_WS (Rotor) - TKHST_365_200 30 x M6 (8.8) - 12° 242
= ) Equally spaced on
2 g circumference
7
E =,
P 2
g g
Q O]
o ol .
3 ] o o Shieldied cable:
@ a sl g Sensors wires (6 x AWG 24)
- e 18 5
b g gE » gl s & o
S IS RIS 22l 9| B 3|l s
E Z=R-1)) 5] O & B & .
~ © 0O T LU I| <" & R ~ L
o~ £ 49 w| 22| 5 )
g 3 g QI % =
x| O ey [ n .
IS © ; o 8 8 a N gg'r?slg‘;dwcwaebsle(s X AWG 24)
2 — Q| o & Powerwie3xs
%) ; g N Wrench size 15 mm
= x 3 f
o a
Wrench size W- E
N_WS (Stator,
Equally spaced on
circumference
'/}/ NOTE:
4 For all Type 1 motors, connectors instead of cable gland
7 g are avalaible on request
- BN AALA] I — 1
i L3 L3 i
28.5+0.25, Assembly dimension Rotor length (L2) +0.2 UABLING
To drive power output
U v W
w
2
a
3 xPT1000
e Shieldied cable: ez
2x3xS Sensors wires (6 x AWG 24) PTC 155
Black (zaweah
L1 { L1 Wrench size 15 mm
28 1 20.3, min 28.3
L1 10.5, 10.5 10.5
2 20.min | il bs PNIEE s 45 BACK EMF SEQUENCE
o 21.5 4.5 4.5 3. o > 114 4] 1 o o 1 l4 o U'V‘W
> <——H<* > - > > 3
N ‘ ‘ ) Ll ‘ ‘ w ‘ ‘ ‘—* Bl ~ “* ‘ l ‘ f for rotor clockwise rotation
1 P—f ; i l_7n I view from c_?ble_doutput
*ﬁf == ,ﬁ,,,, opposite side
7 ’ 7 // w ]
g 7 : g 7 a 7
= G =) G D 7
w n
%) AS 2 n AN 2 [7)] AS
w w L
14 74 x
S e O PP P PPN, = - s =B A - = e O S I P I PPN, = -
E E E
X < x5
w w w
L — —1 —

TYPE 1 - Same external centering diameter TYPE 2 - Bigger external centering on WS TYPE 3 - Bigger external centering on OWS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE

MOTION CONTROL
i

1KH 4439

100-24 100-61 100-122 150-36 200-48 200-122

Rated Torque

Knee Speed | pm | 159 | 67 | 200 | 68 | 22 | 125 | 38 | 90 | 24

Rated Power KW | 135 | 57 | 36,2 | 12,3 | 40 | 347 | 106 o7 90
Rated Current A | 29,2 | 145 | 78,0 | 313 | 157 | 80,4 | 32,1 | 81,5 | 32,6
Torque Constant NmA 3052 | 6104 2442 | 6104 | 12200 | 3663 | 9157 | 4884 | 12209 |
Peak Torque Nm | 1290 | 1299 | 2600 | 2600 | 2600 | 3910 | 3910 | 5210 | 5210

Peak Current A | 53,5 | 26,9 | 1341 | 53,5 | 26,7 RE . 53,7 AR E 75 I Y- : V- R
$6 Torque @ | Nm | 1174 | 1174 | 2421 | 2421 | 2421 | 3696 | 3685 | 4983 | 4983

Rated Torque at O rpm Nm | 598 | 598 | 1274 | 1274 | 1274 | 1951 | 1951 85 2625
Max Continuous Speed @ |pm | 30 | 30 | 30 | 30 | 250 | 30 | 30 | 3 | 30

Max Transient Speed pm | 500 | 500 | 500 | 500 | 500 | 500 | 500 .50 50
Motor Constant NmiW | 1800 | 1800 | 2833 | 2833 | 2833 | 3817 | 3617 | 4271 4
Number of Poles - | 70 | 70 | 70 | 70 | 70 | 70 | 70 o
Back EMF Constant @ |vs e %24 1410 | %824 | 7049 | 2115 | 5287 | 2820 | 7049
Thermal Time Constant E 277 262 | 2269 | 2254 2246 | 2158 | 2148 | 202 | 2095 |
Min Coolant Flow @ |ymin | 5,7 | 57 | 10,6 | 105 | 10,5 | 15,3 | 15,3 | 20,0 | 199

Motor Losses ® |k | 35 | 35 | 6,6 | 6,6 | 6,6 | 9,5 | 9,5 124 124
Rotor Inertia kgmA2 | 0,17 | 0,17 | 0,30 | 0,30 | 0,30 | 0,43 | 0,43 | 0,57 | 0,57

Rotor Mass kg | 40 | 40 | 7.9 | 7.9 | 7.9 | 11,8 | 11,8 R A Y
Stator Mass kg | 30 | 30 | 51 | 51 | 51 | 71 | 71 | o1 | 9
TORQUE SPEED DIAGRAM
TKH 445.050.30 TKH 445.050.61 TKH 445.150.36 TKH 445.150.91
- o T o - S
EZ T N .

D Speed [rpm] v T [rpm] E e [ [rpm] : Speed [rpm]
TKH 445.100.24 TKH 445.100.61 TKH 445.100.122 TKH 445.200.48 TKH 445.200.122

Torque [N Power (W] Torque [Nm)] Power W] Torque [Nm] Power [W] Torque [Nm] Power (W] Torque [N

TEST CONDITIONS

(1) 40% duty, 60s cycle
(2) for higher continuous speed refer to TKH high-speed version
at 20°C

At10°C

@ ® @

at1rpm

For higher speed solutions,
we have available TKH - HIGH SPEED version.
Please, contact our Technical Support Team
(Ssupport@phase.eu)
to find the best solution for your requirements.

O

Power [W]

S1 torque
— 56 torque, duty%

Voltage saturation limit

_____

Saturation torque

S1 power

Speed [rpm]

31

= = Peak power

speedfpml  speed [rom]

32

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES



1KH 4439

MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

ensuring a seamless plug-and-play experience. Rotor size ROTOR FIXING HOLES Rotor dimensions
N_WS N_OWS b° L2 L3
TECHNIGAL DRAWING TKH 445 TKHRT (min_class) (mﬁ class) (angular pitch) | (Rotor length) | (Centering length)
TKHRT_445 50 | 12 x M6 (8.8) | 12 x M6 (8.8) 30° 51 10
TKHRT_445_100| 24 x M6 (8.8) | 24 x M6 (8.8) 15° 101 15
TKHRT_445_150| 24 x M8 (8.8) | 24 x M8 (8.8) 5K 151 15
TKHRT_445 200 30 x M8 (8.8) | 30 x M8 (8.8) 12° 201 20
. - Stator
Stator size Stator fixing holes Length
N_WS (Stator) [©Jo1]A[B] POWER AND SENSOR TKHST N°_WS N°_OWS a° L1
Equally spaced on Assembly tolerance WIRES (min class) (min class) (@ngular pitch)
circumference @ | Stator length (L1) +0.2 ‘ @ Refer to table for avaiatb‘ljee TKHST_445 50 18 x M5 (8.8) 18 x M5 (8.8) 20° 92
— v — TKHST_445 100 30 x M5 (8.8) 30 x M5 (8.8) 12° 142
N_OWS (Rotor) — A TKHST_445_150 30 x M6 (8.8) 30 x M6 (8.8) 12° 192
. T o Equally spasedon = = N_WS (Rotor — TKHST 445 200 | 24xM8(8.8) | 24xM8(8.8) | 15° | 242
g circumference 7 g -l Equaliy spaced on
Z i circumference
_ _E= q;é _ -
%) 2 =
5 2 . [ .
§ § Powervire 3x$ ¢ /‘ gz:Qgresdwci?:s‘e(é X AWG 24)
2 | lw 5| §
5 Sz O g1 8 5
sl s IR RS S| 3| = sl s o
& 3 3 £ 3 8 2 i1: 00 =
gl 8 g A i E/U) g 3o £ R Shieldied cable:
IS s 3 I I x| £ Sensors wires (6 x AWG 24)
s e O o 3 P ire 3x S
3 o 8§ = o 5 o Wrench size W- Wrench size 15 mm S| rowerwiredx
§ ; | & o Wrench size 15 mm
g = g -1
3 > %. 3
L =] 3
Wrench size W- E
N_WS (Stator, N
Equally spaced on
circumference
NOTE:
For all Type 1 motors, connectors instead of cable gland
1 —1 are avalaible on request
T B AR — CABLING
i L3 L3 i
28.5+0.25, Assembly dimension ‘ Rotor length (L2) +0.2 To drive power output
U v W
3 xPT1000
Power wire Shieldied cable: (Banez
2%x3xS Sensors wires (6 x AWG 24) D PTG
L1 L1
1203, min| __ 283 Wrench size 15 mm
L1 10.5 10.5
2 S AR 1131 145 BACK EMF SEQUENCE
o 21.5 4.5 o - ﬁ ‘1‘ o o 1 L4‘ U- V.W
o ‘ o - | — %
1 * * -—-l_.n_n = for rotor clockwise rotation
¥ ¥ I view from cable output
4 ;; == 4}1%7 - = opposite side
g P 7, A
w 7 w 7 : L 7
o 7 a 7 : & 7
2 Z b =X ’ e Z
m 7 & 2 2 w 7,
x o 14
= = (= = f s =
w x5 — w
L1~ L — ] | | ———
TYPE 1 - Same external centering diameter TYPE 3 - Bigger external centering on OWS

TYPE 2 - Bigger external centering on WS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE

MOTION CONTROL
i

1KH 525

q 050-44 050-88 100-29 100-58 100-88 150-44 150-88 150-132
Rated Torque Nm 1150 1160 1160 2460 2470 2470 3770 3770 3770
Knee Speed pm o0 | 105 | 42 | 85 | 75 | 4 | 07 | 45| 2
Rated Power w205 | 128 | 51 | 425 | 194 | me | 42 | w78 | 95
Rated Current A 42 | 290 | 45 | @1 | 47 | 31 | 953 | 476 | 317
Torgue Constant NmA | 2041 | 4412 | 8824 | 2041 | 5883 | 8824 | 4412 | 8824 | 13236
Peak Torque Nm . 1%0 | 1910 | 1910 | 3830 | 3840 | 3840 | 5760 | 5760 | 5760
Peak Current A 87 | 60 279 | 1677 | 840 | 560 179 | 839 | 559
S6 Torque @ | Nm | 1659 | 1659 | 1659 | 3473 | 3473 | 3473 | 537 | 537 | 537
Rated Torque at O rpm Nm e es4 | ss4 | 1821 | 1821 | 182 | 2789 2789 | 2789
Max Continuous Speed @ | mm . 280 | 280 | 280 | 280 | 280 | 280 | 260 | 280 | 280
Max Transient Speed | pm 40 40 | 40 | 40 | 40 | 420 | 40 | 40 420
Motor Constant NmgW | 2375 | 2375 | 2375 | 3739 | 3739 | 8730 | 4774 | 4774 | 4774
Number of Poles - s 84| 84 | 84 | 84| a4 | g4 | 84 a4
Back EMF Constant @ |vs 169 | 2547 | 5095 | 1698 | 3396 | 5095 | 2547 | 5095 | 7642
Thermal Time Constant E 2596 | 2685 | 2570 | 2282 | 2269 | 2263 | 2170 | 2162 | 2158
Min Coolant Flow @ |vmn | 68 | &7 | &7 | 126 | 125 | 125 | 182 | 181 | 181
Motor Losses ® |w a2 | a2 | 42 | 78 | 78 | 78 Com3 13 113
Rotor Inertia kgmA2 | 02 | 02 | o020 | o5 | 05 | 051 | 078 | 073 | 073
Rotor Mass kg 46 4p 4 | 92 | 92 | 92 | 137 | 137 | 137
Stator Mass kg . % | 3% | % | 60 | 60 | 60 | g4 | 84 | 84
TORQUE SPEED DIAGRAM
TKH 525.050.29 TKH 525.050.44 TKH 525.050.88 TKH 525.150.44
Torque [Nm] Power W] Torque [Nm] Power W] Torque [Nm] Power [W] Torque [Nm] wer W]

A .

eeeee - Lo

TKH 525.200.58

TKH 525.100.29

orque [Nm] Torque [Nr] Power (W]

3960

2 3 B B 8 8
8 8 8 8§ 8 B

eeeee [rpm]

200-58 200-117
5110 5110
5|30
01 161
9072 | 485
5883 117,65
7680 | 7680
1678 839
7143 | 7143
3754 | 3754
280 | 280
20 420
5636 | 5636
84 8
339 | 67,93
2115 2108
237 | 237
w7 147
09 | 096
182 182
108 | 108
TKH 525.150.88
— it
mmv:
0 ’ Speed [rpm]
TKH 525.200.117
— _—
ot Y O I O A

uuuuu rom]

TEST CONDITIONS

(1) 40% duty, 60s cycle
(2) for higher continuous speed refer to TKH high-speed version
at 20°C

At10°C

@ ® ©@

at1rpm

For higher speed solutions,
we have available TKH - HIGH SPEED version.
Please, contact our Technical Support Team
(Ssupport@phase.eu)
to find the best solution for your requirements.

O

TKH 525.150.132

Torque [Nm] Power (W]

S1 torque

— 56 torque, duty%
Voltage saturation limit
Saturation torque
S1 power

= = Peak power

36

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES



1KH 525

MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

ensuring a seamless p I ug -and-p Iay experience. Rotor size Rotor fixing holes Rotor dimensions
N_WS N_OWS b° L2 L3
TECH NIGAL DRAWI NG TKH 525 TKHRT (min class) (min class) (angular pitch) | (Rotor length) | (Centering length)
TKHRT 525 50 | 18 x M6 (8.8) | 18 x M6 (8.8) 20° 51 20
TKHRT 525 _100| 30 x M6 (8.8) | 30 x M6 (8.8) 12° 101 12
TKHRT 525 _150| 24 x M8 (8.8) | 24 x M8 (8.8) 15° 151 15
TKHRT 525 200| 36 x M8 (8.8) | 36 x M8 (8.8) 10° 201 10
) . Stator
Stator size Stator fixing holes Length
N_OWS (Stator) N°_WS N°_OWS a°
Equally spaced on B POWER AND SEV'\\IIISF\?ERS TKHST (min class) (min class) (angular pitch) L
ciroumference Assembly tolerance Refer to table for avaiable TKHST 525 50 | 18xM5(8.8) | 18xM5(8.8) | 20° 95
Stator length (L1) £0.2 type TKHST_525 100 | 24 x M6 (8.8) | 24 x M6 (8.8) 15° 145
| N_OWS (Rotor) (A] 8] 1 TKHST 525 150 | 36 x M6 (8.8) 36 x M6 (8.8) 10° 195
Equally spaced on A — A N_WS (Rofor, TKHST_525 200 | 30 x M8 (8.8) 30 x M8 (8.8) 12° 245
T k2= —. circumference ~7 4 = Equally spaced on —o—— T

circumference

Shieldied cable:
Sensors wires (6 x AWG 24)

431+0.1
@ 532+0.1

532+0.1
431+01

Shieldied cable:
Sensors wires (6 x AWG 24)

456, Din stator
420 H8('9*")

EXIT WIRES SIDE

Wrench size W- Wrench size 15 mm Power wire 3x $

x|

|
=
ol
T

Wrench size 15 mm

D-WS, See external stator case options

@420 H8('$*7)
& 454.4'2, Dout rotor
D-OWS, See external stator case options
J—

22, Max

Wrench size W-

N_WS (Stator,
Equally spaced on
circumference

NOTE:
For all Type 1 motors, connectors instead of cable gland
are avalaible on request

H “ CABLING
31.5+0.25, Assembly dimension |
Rotor length (L2) +0.2 i
To drive power output
U vV W
w
5
@
3 xPT1000
Power wire Shieldied cable: ez
2x3xS Sensors wires (6 x AWG 24) pTC 1855
Black (1AWG20)
L1 { L Wrench size 15 mm
28 _my 20.3, min —
L1 10.5, 10.5 -
I
28 120, min | 1 45 4a | l 33 BACK EMF SEQUENCE
. 215 4.5 45, 1 J3.5 o o 1|4 4 1 o o) % U-V-W
N ‘ ‘ ‘ N N w ‘ ‘ w ‘ ‘ W N N w E for rotor clockwise rotation
T i | = . * I view from q?ble_doutput
¥ opposite side
_ ;EV* ,,,,, F—1 == J¥ 4:'% - I m—
R %7, R 72, &z I
L L 7 g
e i o 2 % o i
n [ g 0 g 0 K
[} - g 0 a (7)) 72
L 3 LL %
o 8 X Lo
= B A =S s = PRI PPN L = = S A= -
= =
E E E
< S~ > ]
w e
TYPE 1 - Same external centering diameter TYPE 2 - Bigger external centering on WS TYPE 3 - Bigger external centering on OWS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE

MOTION CONTROL
i

1KH 595

Rated Torque

Knee Speed

Rated Power

Rated Current

Torque Constant

Peak Torque

Peak Current

S6 Torque

Rated Torque at 0 rpm
Max Continuous Speed
Max Transient Speed
Motor Constant
Number of Poles

Back EMF Constant
Thermal Time Constant
Min Coolant Flow
Motor Losses

Rotor Inertia

Rotor Mass

Stator Mass

Torque [Nm] Power [W]
2900 20
T e B P 18
2820 .\ -~ 16
)
2030 % 14
/
!
1740 7 12
T
1450 1 10
[}
/
1160 7 8
!
870 I 6
’
580 ! 4
/
[}
20 2
'
0 20 48 72 9% 120 144 168 192 216 240
Speed [rpm]

Torque [Nm] Power W]
5900 100

5310 90
4720
4130
3540

2950

’
2360 7 40
,
’
1770 s 20
,
1180 G 20
7’
50,7 10

0

39

24 48 72 % 120 144 168 192 216 240
Speed [rpm]

‘ rpm ‘ 75
kW | 12,4
A | 28,9
NmA | 59,57
Nm | 2560
A | 54,3
@ | Nm | 2268
Nm | 1163
® ‘ rpm ‘ 240
‘ rpm ‘ 360
NmAW | 29,69
- | 98
@ |vs | 34,40
E | 259,0
@ |vmin | 7.7
® | KW | 48
kgmr2 | 0,44
kg | 5,2
kg | 41
TKH 595.050.119
— —
o\ :
TKH 595.100.119

Torque [Nm]
5900

5310

720 —\

4130 \
3540
2950
2360

1770

24 48 72 9% 120 144 168 192 216 240

Speed [rpm]

5140 6950 (1) 40% duty, 60s cycle
92 | 65 . . . .
(2) for higher continuous speed refer to TKH high-speed version
495 | 473
110,7 | 112,5 @ at20°C
51,06 | 68,09 @ At10°C
7720 | 10300
190,1 | 190,1 ® at1rmpm
7184 | 9730
3801 | 5116
240 | 240
360 | 360
59,68 | 70,46
98 | 98
29,48 | 39,31
218,0 | 212,4
20,9 ‘ 27,3 For higher speed solutions,
13,0 ‘ 17,0 we have available TKH - HIGH SPEED version.
— ‘ e Please, contact our Technical Support Team
’ ’ (Ssupport@phase.eu)
15,4 ‘ 205 to find the best solution for your requirements.
98 | 125 o
TKH 595.150.51

Torque [Nm] Power [W]
8800 %0

7920 81

7040

6160 - 63

R
5280 / 54
’
4400 ’ 45
/
, /7
3520 7 %
’

2640 ’ 27

760 18
/
/
&0 9
0

0 24 48 72 9% 120 144 168 192 216 240

Speed [rpm]

TKH 595.200.68 S1 torque
% 9" — 56 torque, duty%

- Voltage saturation limit
Saturation torque

4720

3540

S1 power

2360
/
180 9
4
0 24 48 72 9% 120 144 168 192 216 240 - Peak power
Speed [rpm]

40

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES



MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

1KH 595

e seamless 2 Iu‘q -and-p Iay 2 LAl Rotor size Rotor fixing holes Rotor dimensions
N_WS N_OWS b° L.
TECH NIGAL DRAWI NG TKH 595 TKHRT (min_class) (mﬁ class) (angular pitch) | (Rotor length) | (Centering length)
TKHRT_595_50 | 12 x M8 (8.8) | 12 x M8 (8.8) 30° 51 10
TKHRT_595_100| 24 x M8 (8.8) | 24 x M8 (8.8) 15° 101 15
TKHRT_595_150| 30 x M8 (8.8) | 30 x M8 (8.8) 12° 151 15
TKHRT_595_200| 24 x M10 (8.8) | 24 x M10 (8.8) 15° 201 20
Stator size Stator fixing holes Iitﬁ;%
POWER AND SENSOR
N_OWS (Rotor) [Oo1]A[E] WIRES TKHST N°_WS N°_OwWS a° L1
Equally spaced on Assembly tolerance Refer to table for avaiable (min class) (min class) (angular pitch)
circumference Stator length (L1) +0.2 o type TKHST 595 50 | 24xM5(8.8) | 24xM5(8.8) | 15° 95
— @ - TKHST_595_100 30 x M6 (8.8) 30 x M6 (8.8) 12° 145
—A N_WS (Rotor, TKHST_595_150 24 x M8 (8.8) 24 x M8 (8.8) 15° 195
N N_OWS (Stator) ) N — Equally spaced on I TKHST_595_200 30 x M8 (8.8) 30 x M8 (8.8) 12° 245
Equally spaced on ; ' circumference
circumference
£ =
P 2 Power wire 3 x S — & Shieldied cable
é w % /‘ Sensors wires (6 x AWG 24)
3 o ° ——
g | |9 5| 8
ol 851 N 8 5 .
8 3 e £ 35 W N El- L] Y R g
S| o S s < @ 3l s ieldied cable:
g g % g 2 ﬂ_f b ?’ K P § " ggnslgrsdwirebs‘ (6 X AWG 24)
g g 5 o 8 ; 8% ¢ 2 @ & Powerwie3xs
2 8 X — SIS S ol Wrench size 15 mm
| g Q| = Q| 3| o T
3 x RS -
@ L
%) g L
Z 3 £
a [a] Wrench size W- o
N_WS (Stator,
Equally spaced on
circumference
NOTE:
For all Type 1 motors, connectors instead of cable gland
are avalaible on request
xr y i = 1 L
i —1 To drive power output
L3 L3
31.5+0.25, Assembly dimension | " U oV oW
Rotor length (L2) £0.2 2
Aukdiee
Power wir Shieldied cable
2x3xS Sensors wires (6 x AWG 24) Bue prc s
L1 1 ‘ Wrench size 15 mm
28 28.3 120, min
- . — BACK EMF SEQUENCE
. min | 11.3 4.5 45 3 /=
215 45 a5l g38] - 1 |, o 4 5 U-v-w
‘ ‘ ‘ I o “* 3 - l ‘ ¢‘ -2 = for rotor clockwise rotation
* ‘ ‘ T view from q?ble_doutput
* T iy —~31 [ opposite side
= =" : B DD DD DI DI i
R 7, T T - 2,
w 7 w # L P .
4o / o 0 / - 5 _
2 O / g B : H
gz w/ i s z w/ I g £ /
= A = A 5= = e s
E E =
X x X
L —_— | _ 1 L —~—— | w S 1 —

TYPE 1 - Same external centering diameter TYPE 2 - Bigger external centering on WS TYPE 3 - Biaaer external centerina on OWS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE

MOTION CONTROL
i

TKH 675

TEST CONDITIONS
150-58 150-116 200-77 200-155

Rated Torque (D 40% duty, 60s cycle
l;nfedSF;))eed Lp\; ;:z 1?57 ;72”:) 25552 5?1 :;31 o7 ‘ 22 (2) for higher continuous speed refer to TKH high-speed version

ated Power , , , , ’ A A
Rated Current A | 57,0 | 28,4 | 184 | 61,8 165 | 63,2 o ters | 639 ® at20°C
Torque Constant NmA | 389% 779 389% 7793 | 5845 | 11689 | 7798 | 16586 | @ A10°C
Peak Torque Nm | 3380 | 3380 | 6815 | 6820 10240 | 10240 | 13860 | 13660
Peak Current A s 55,5 o287 amg | 240 | 119 | 240 | 78| ® at1rpm
S6 Torque @ | Nm | 2950 | 2950 | 6132 | 6132 | 9399 | 9399 s 12532
Rated Torque at 0 rpm Nm | 1512 | 1512 | 3223 | 3223 | 4938 | 4938 6647 6647
Max Continuous Speed @ | pm | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210
Max Transient Speed pm | 320 | 320 | 320 | 320 | 320 | 320 %0 300
Motor Constant NmgW | 3834 | 363 | 5720 | 5720 | 7303 | 7303 | 8622 | 8622
Number of Poles - N 2 P P T TP
Back EMF Constant @ |vs 250 | 4499 | 2250 | 449 | 3374 | 6749 | 449 | 89,98
Thermal Time Constant E | 2616 | 2595 | 230,1 | 2286 | 2188 | 2178 | 2131 | 2124
Min Coolant Flow @ |ymn | 90 | 88 | w5 | 164 | 289 | 288 | 81 | 311 For higher speed solutions,
Motor Losses ® ‘ KW ‘ 54 ‘ 5.4 ‘ 10,2 ‘ 10,2 ‘ 148 ‘ 148 ‘_ we have available TKH - HI_GH SPEED version.

. Please, contact our Technical Support Team

Rotor Inertia kgmA2 | 0,73 | 0,73 | 1,30 | 1,30 | 1,88 | 1,88 | 2,45 | 2,45 (support@phase.cu)
Rotor Mass ‘ kg ‘ 6,6 ‘ 6,6 ‘ 13,0 ‘ 13,0 ‘ 19,5 ‘ 19,5 ‘_ to find the best solution for your requirements.
Stator Mass kg | 48 | 48 | 80 | 80 | 111 | 111 | 142 | 142 o
TORQUE SPEED DIAGRAM
TKH 675.050.38 TKH 675.050.77 TKH 675.150.58 TKH 675.150.116
- N _— e e -

1
44444

S1 power

Speedfpm ~ Speed [rpm] Speedfpm  Speed [rpm]
TKH 675.100.38 TKH 675.100.77 TKH 675.200.77 TKH 675.200.155 S1 torque
Torque [Nm] Power W] Torque [Nm] Power [W] Torque [Nm] wer W] [Nm] Power [W]
o j v ’ — S6 torque, duty%
_____ 88 3240 ee—, __-____40 480—\ . . .
i \\ b e \ --------- . \ Cemmmmzmszzozzoozooos Voltage saturation limit
00 ,/ \55 3900 /l/ \25 77777 ! Saturatlon tOrque

= = Peak power

Speed [rpm]

44

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES



TKH 675

MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

e seamless 2 IUg -and-p Iay BAELE Rotor size Rotor fixing holes Rotor dimensions
N_WS N_OWSs b° L2 L3
TECHN'G AL DR AW'NG TKH 675 TKHRT (mif class) (min class) | (angularpitch) | (Rotorlength) | Centerng engin)
TKHRT 675 50 | 12 x M8 (8.8) | 12 x M8 (8.8) 30° 51 10
TKHRT 675 100| 24 x M8 (8.8) | 24 x M8 (8.8) 15° 101 15
TKHRT_675_ 15024 x M10 (8.8) | 24 x M10 (8.8) 15° 151 15
TKHRT_675_200| 30 x M10 (8.8) | 30 x M10 (8.8) 12° 201 20
) - Stator
Stator size Stator fixing holes Length
N°_WS N°_OWS a’°
[©]o.1]A[B] POWER AND SENSOR TKHST (miri class) (minclass) [anguiarpicny L1
N_OWS (tator) Assembly tolerance Refer 1o table for avmineS TKHST 675 50 | 18 x M6 (8.8) | 18 x M6 (8.8) | 20° 95
E?g:rlllq\;:rgigeed on Stator length (L1) £0.2 @ type TKHST_675_100 | 36 x M6 (8.8) 36 x M6 (8.8) 10° 145
— @ —— TKHST_675_150 | 30 x M8 (8.8) 30 x M8 (8.8) 12° 195
A | 00 - A °
I v = =N N_WS (Rotor)— _ TKHST_675_200 | 36 x M8 (8.8) 36 x M8 (8.8) 10 245
N_OWS (Rotor) < ] Equally spaced on -
Equally spaced on ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ circumference
circumference T
. = -
8 g Shieldied cable:
S o % Sensors vz?ese(e X AWG 24)
5 a °
@ 5 §
o g N ~ 8 5 ~
- S ®g | W 5. 5| ® =l - -
gl 3 3 25 X S8 9 3 3
3 8 s oI = I, 8 g 8 Shieldied cable:
o © gl o 3 ; wl 3| § v 3 " Sensors wires (6 x AWG 24)
S 2 g9 - B I ¥ S Wrench size W- Wrench size 15 mm S| Powerwie3xs
3| o Q| = ASIRS] g o Wrench size 15 mm
3 X Ql &
3 L o Bl
2 5 i
o o Wrench size W- E
N_WS (Stator,
Equally spaced on
circumference
NOTE:
For all Type 1 motors, connectors instead of cable gland
are avalaible on request
B 7;\\\\\\\\\\_ B
3 A = AT = ! - CABLING
i L3 L3 Bl
31.5+0.25, Assembly dimension To drive power output
Rotor length (L2) £0.2 U v W
3 xPT1000
Power wire Shieldied cable: (awezty
y 2x3xS Sensors wires (6 x AWG 24) Black EK\:NBEV

{ L1

28 1203, min
L1 105, 105
1 45 45 33

Wrench size 15 mm

28 20.min |
> 215 4.5 45 3. > > Lﬁﬂ‘ 4 ] o BAUK EMF SEUUENUE
i - q |
| — | 19 M43 3 x U-V-Iv
i y 3
¥ L ¥ E for rotor clockwise rotation
N — t-= - -  / A= 1= I view from cable output
v, opposite side
47 : 27 ;
a) % 8 7 w
I ) e /i »
W W @
x x 74
= = = S = T =
E E =
Ll
—
TYPE 1 - Same external centering diameter TYPE 2 - Bigger external centering on WS

TYPE 3 - Bigger external centering on OWS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE 1KH 7439

MOTION CONTROL
i

TEST CONDITIONS
q 050-65 050-97 100-43 100-65  100-130 200-87 200-130
Rated Torque Nm 2550 2580 2580 5510 5510 5510 8470 8470 11420 11420 (D 40% duty, 60s cycle
iz Sl ‘ L ‘ 1% ‘ 70 ‘ 42 ‘ 10 ‘ 0 ‘ 30 ‘ 0 ‘ 43 ‘ 50 ‘ 30 (2) for higher continuous speed refer to TKH high-speed version
Rated Power KW m4 189 14 835 | 404 | 173 | eat | sl [ee8E60
Rated Current A Cos9 | 428 | 85 | 1382 | %0 | 460 21 | w7 | 439 | 959 @ at20°C
Torque Constant NmA | 3285 | 6831 | 9796 | 4354 | 6531 | 13062 | 6531 | 9796 | 8708 | 13062 @ At10°C
Peak Torque Nm 4200 | 4280 | 4240 | 8500 | 8500 | 8510 | 12770 | 12770 | 17000 | 17000
Peak Current A 1837 | 820 | 547 | 2463 | 1640 | 820 242 | 1641 | 2455 | 1636 ® at1rmpm
S6 Torque @ | Nm 37 | a7 | a7 | 78t | 7821 | 7821 . 7e7 | 11787 | 15936 | 15936
Rated Torque at 0 rpm Nm oottt A9 | et 4077 | dorr | 4077 | 647 | 6247 8409 | 8409
Max Continuous Speed @ | pm 20 | 200 | 20 | 200 | 200 | 200 | 200 | 200 | 200 | 200
Max Transient Speed pm %0 | s0 | 30 | 30 | 300 | 300 | 30 | 30 | 30 | 300
Motor Constant NmAW | 4307 | 4307 | 4307 | 6780 | 6780 | 6780 | 8656 | 8656 | 10218 | 102,18
Number of Poles E 1 126 | 126 | 126 | 126 | 126 | 126 | 126 | 126 | 126
Back EMF Constant @ |vs 1885 | sm | ses6 | 2515 | 3771 | 7541 o ar7t | ses6 | 5027 | 7541
Thermal Time Constant E 2636 | 2610 | 2599 2309 | 2209 | 2286 | 2194 | 2188 | 2188 | 2182
Min Coolant Flow @ ‘ [/min ‘ 10,2 ‘ 9,9 ‘ 9,8 ‘ 18,5 ‘ 18,4 ‘ 18,3 ‘ 26,7 ‘ 26,6 ‘ 34,8 ‘ 34,8 For higher speed solutions,
Motor Losses ® kW et | 8t | 81| 14| 114 | 114 | 165 165 | 216 | 216 Wp‘ie’;as‘;e :;’;{;ac‘;’suTrKg (;h’;’llgglisznm;’f;;sa"‘r’g-
Rotor Inertia kgmA2 | 0993 | 098 | 083 | 177 | 177 | 177 | 254 | 254 | 332 | 332 " support@phase. eu)p .
Rotor Mass ‘ kg ‘ 7,0 ‘ 7,0 ‘ 7,0 ‘ 13,9 ‘ 13,9 ‘ 13,9 ‘ 20,7 ‘ 20,7 ‘ 27,6 ‘ 27,6 to find the best solution for your requirements.
Stator Mass kg s 54 | s4 89 | 89 | 89 | 124 | 124 | 189 | 159 o
TORQUE SPEED DIAGRAM
TKH 745.050.32 TKH 745.050.65 TKH 745.050.97 TKH 745.150.65 TKH 745.150.97
— T T _— - T _—
eeeee - Temm mpemmm D m e e mpe e
TKH 745.100.43 TKH 745.100.65 TKH 745.100.130 S1 torque

Torque [Nm] Power(W]  Torque [N]

— 56 torque, duty%

Voltage saturation limit

£ 3 3 8 %
g & 8 & ¢

Saturation torque

g
& 8 R ®

S1 power

= = Peak power

EEEEE [rpm] Speed [rpm] Speed [rpm] Speed [rpm] Speed [rpm]

2
0w w0 e 0 160 180 200

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES



1KH 7439

MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

nsurin mi lug-and-play experience.
Britlilyeisie ] 2 d RaEsl L Rotor size Rotor fixing holes Rotor dimensions
N_WS N_OwWS b°® L2 L3
TECHNIGAL DRAWING TKH 745 TKHRT (min class) (min class) (angular pitch) | (Rotor length) | (Centering length)
TKHRT 745 50 | 12 x M8 (8.8) | 12 x M8 (8.8) 30° 51 10
TKHRT_745_100| 24 x M8 (8.8) | 24 x M8 (8.8) 15° 101 15
TKHRT_745_150| 24 x M10 (8.8) | 24 x M10 (8.8) 15° 151 15
TKHRT_745_200| 30 x M10 (8.8) | 30 x M10 (8.8) 12° 201 20
Stator size Stator fixing holes Stator
[©]o1]A[B] Length
Assembly tolerance POWER AND SENSOR N°_ WS N°_OWS a°
Stator length (L1) +0.2 WIRES TKHST (min class) (min class)  [angular pitch L1
alor e @ Refer to table for avaiable
— N_OWS (Rotor) @ type | TKHST_745_ 50 18 x M6 (8.8) 18 x M6 (8.8) 20° 95
Equally spaced on A " A TKHST_745_100 24 x M8 (8.8) 24 x M8 (8.8 15° 145
T circumference B =3 — TKHST 745 150 | 30x M8 (8.8) | 30 x M8 (8.8) | 12° 195
e ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ N_WS (Roor TKHST 745 200 | 30 xM10 (8.8) | 30xM10(8.8) | 12° | 245
Equally spaced on B
----- — g N_OWS (Stator) — 7% S == circumference = = —
£ Equally spaced on -/ .
circumference
£ =
(%2} . o P .
k5 o g .\ ¢ e oz
8 n ° .
2 %) 5| §
g §a W 18 s o
s I A i3 s 4 =
3 ® B = % 8| 2 i 3 jeldied cable:
ﬂé é bg. § ; 2 3 2 % § . e e (6 x AWG 24)
Q) g 3 I I: % < g @ Wrench size W- Wrench size 15 mm g Powerwire3xS
IR < Q % s o Wrench size 15 mm
$ L Q (% a 1
2 g
5 L
= 5 ;
° o Wrench size W- E
N_WS (Stator,
Equally spaced on
circumference
NOTE:
For all Type 1 motors, connectors instead of cable gland
are avalaible on request
D, —1 — 1
\H\Hﬂ\ CABLI
N - =N ~ - To drive power output
BE L3 L3 D U vV oW
31.5+0.25, Assembly dimension %
Rotor length (L2) £0.2 “
3 xPT1000
Power wire Shieldied cable: (awezty
T 2x3x8 Sensors wires (6 x AWG 24) PTG 156
11 Black (pAwer)
Wrench size 15 mm
L1
28 ey 20, min |
. 215 _, |45 sl o - BACK EMF SEQUENCE
. s _ - _ . . U--W
i % for rotor clockwise rotation
J |,b I view from cable output
opposite side
w o o O
2 / w / o g
® Z o Z = :
%) > n ~ prs C
L 7)) ul
= = — B =D — ¢
= e = =P —
= = c
n | = <
|
L — L ~— | | L w \_ |
I ——

TYPE 1 - Same external centering diameter

TYPE 2 - Biaaer external centerina on WS TYPE 3 - Bigger external centering on OWS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE 1KH 825

MOTION CONTROL
Q@Q'
Rated Torque Nm

TEST CONDITIONS

050-122 100-122 150-73 150-147
3150 3150 3170 6750 6780 6780 10350 10350 13980 (1) 40% duty, 60s cycle

Knee Speed ‘ P ‘ 10 ‘ 8 ‘ 3 ‘ 100 ‘ 4 ‘ 33 ‘ 63 ‘ 27 ‘ 0 (2) for higher continuous speed refer to TKH high-speed version

Rated Power w | %0 | 257 | 1m0 | 707 | %0 | 234 | 83 | 293 [6s8

Rated Current A | 71,1 | 56,7 | 28,5 13| 769 | 61,5 A | 78,5 1594 @ at20°C

Torque Constant NmA | 49,19 | 61,49 12298 | 4919 | 98,38 12298 | 73,79 o rsT 98,38 @ AH0°C

Peak Torque Nm | 5240 | 5250 | 5270 | 10850 | 10860 | 10860 | 15860 | 15860 | 21150

Peak Current A | 199 1119 56,0 o er97 | 18 s | 2800 | 1399 | 2799 ® at1rmm

S6 Torque @ | Nm | 4575 | 4575 | 4575 | 9510 | 9510 | 9531 sz sz | 19404

Rated Torque at O rpm Nm | 2341 | 2341 | 2341 | 4995 | 4995 | 4995 | 7655 | 7655 10305

Max Continuous Speed @ | pm | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160

Max Transient Speed | pm | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250

Motor Constant NmgW | 5130 | 5130 | 5130 | 8075 | 8075 | 8075 | 10309 | 10300 | 121,70

Number of Poles - w0 | w0 | w0 | w10 | w0 | w10 | w10 | 10 [0

Back EMF Constant @ |vs . 40 | 35 | 7100 | 2840 | 5680 | 7100 | 4260 | 8520 | 5680

Thermal Time Constant E 2631 o622 | 260 315 | 208 204 | 200 | 2189 | 2148

Min Coolant Flow @ |vmn | m1 | om0 | 108 | 204 | 203 | 2203 | 205 | 204 | 384 For higher speed solutions,

Motor Losses ® kW | 6,7 | 6,7 | 6,7 | 12,6 | 12,6 | 12,6 | 18,3 | 183 | 239 we have available TKH - HIGH SPEED version.

Rotor Inertia kgmr2 | 142 | 142 | 142 28| 253 | 253 o 3e 364 | 476 AEZED O (DR g
(Ssupport@phase.eu)

Rotor Mass ‘ kg ‘ 8,1 ‘ 8,1 ‘ 8,1 ‘ 16,0 ‘ 16,0 ‘ 16,0 ‘ 24,0 ‘ 24,0 ‘ 319 to find the best solution for your requirements.

Stator Mass kg | 59 | 59 | 59 | 99 | 99 | 99 | 137 | 137 | 176 o

TORQUE SPEED DIAGRAM

TKH 825.050.49 TKH 825.050.61 TKH 825.050.122 TKH 825.150.73 TKH 825.150.147

— — — o — - -

nnnnnnnnnn

TKH 825.100.49 TKH 825.100.98 TKH 825.100.122 TKH 825.200.98 S1 torque

Torque [Nm] Power [W] rque [Nm] Power W] Torque [Nm] Power [W] Torque [Nm] Power [W]

% 24100 120 — 86 torque, dUtyO/O
I3 21690 108

00000

\ _____________ Voltage saturation limit

\ Saturation torque
7230 7 Zj 81 pOWGr

44444

wwwwwwwwwwwwww

= = Peak power

Speed [rpm] speedfpml  Speed el speed {rom]

01 b2

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES



MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

1KH 825

ensuring a seamless pluQ-and—p Iay experience. Rotor size Rotor fixing holes Rotor dimensions
N_WS N_OWS b° L2
TECHNIG AI. DR AWING TKH 825 TKHRT (minclass) (min class) | (anquiar pich) | (Rotorlength) | (Genterng engtr)
TKHRT_825 50 | 18 x M8 (8.8) | 18 x M8 (8.8) 20° 51 10
TKHRT_825 100| 30 x M8 (8.8) | 30 x M8 (8.8) 12° 101 15
TKHRT_825 15030 x M10 (8.8) | 30 x M10 (8.8) 12° 151 15
[©Jo1]alB] TKHRT_825 20024 x M12 (8.8) | 24 x M12 (8.8) 15° 201 20
Assembly tolerance POWER AND SE\,/\‘\IISRE:ERS
N_OWS (Rotor) [A] Stator length (L1) £0.2 [8] Refer to table for avaiable Stator size Stator fixing holes LS tﬁt?;]
—i Equally spaced on ) . = N° WS N°_OWS e
circumference S - 4 ) ° a°
y 7% 4 E,f B I TKHST (min class) (min class) l(angular pitch L1
HHHHHHH ‘ TKHST 825 50 | 24 x M6 (8.8) | 24 x M6 (8.8) | 15° o7
-— = ] N_WS (Rotor, TKHST_825_100 24 x M8 (8.8) 24 x M8 (8.8 15° 147
i *b/ A, - Equally spafced on — TKHST 825 150 36 x M8 (8.8) 36 x M8 (8.8) 10° 197
E—OWS (Stator) cireumierence TKHST 825 200 | 30 x M10 (8.8) | 30x M10 (8.8) | 12° 247
qually spaced on
circumference
122}
.§ 9 § gg‘:slglridwci?:slie X AWG 24)
3 b 5 2
§ 5 0 akE
o ® = Sl s ® o ™~
i T W o X el g £ 3 i .
I =T ==Y = © 5 -
8 893 = NS £ R g Shieldied cable:
S 8 3 Z| - ol £ Q| gl . Sensors wires (6 x AWG 24)
HINES) < Q E by Wrench size W- Wrench size 15 mm S| Powerwire3xS
§ i sl & s o Wreni size 16 mm
| %)
%)
= 8 -
a a p
Wrench size W- E
N_WS (Stator)
Equally spaced on
circumference NOTE: v
For all Type 1 motors, connectors instead of cable gland
are avalaible on request
L ) CABLING
ey ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ rrrrrrrrr To drive power output
i N - i U vV W
== L3 L3 i E
33.5+0.25, Assembly dimension ®
Rotor length (L2) +0.2 Power wire Shieldied cable LaRTig
2x3xS Sensors wires (6 x AWG 24) B prcrse
Wrench size 15 mm
L1 ) L1
] 2 e BACK EMF SEQUENCE
el I |
28 o120, min | 1 45 4. H 33 3 U-v-w
s L il il . Lo : 1\1\ . - : gl e
- opposite side
T Ik |
= = = «—
L g DA . w L i
u » w - a .
= z [m) 7 Py Lz
m Z = Z w
n
prt X ) o S ) o C
i i i
S D — = D — s = —
i ~ | | X ~_ | | w

B
53 TYPE 1 - Same external centering diameter TYPE 3 - Bigger external centering on OWS 54
TYPE 2 - Bigger external centering on WS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE

1KH 895

MOTION CONTROL
i

Rated Torque
Knee Speed

Rated Power

Rated Current

Torque Constant

Peak Torque

Peak Current

S6 Torque

Rated Torque at O rpm
Max Continuous Speed
Max Transient Speed
Motor Constant
Number of Poles

Back EMF Constant
Thermal Time Constant
Min Coolant Flow
Motor Losses

Rotor Inertia

Rotor Mass

Stator Mass

TORQUE SPEED DIAGRAM
TKH 895.050.15 1

6570 18

5840 16

5110

4380

[}
1
1
1
1460
1
1
L

1530 45 60 75 90 105 120 135 150

Speed [rpm]
Torque [Nm] Power W]
14600 150
13140 135
e N 120
0220 N ST 105
f’—
8760 -~ %0
4
7’
7300 / \75
/
2
5840 ’ 60
7’
4
4380 G 4
/
2920 ’ 30
4
/
1460/ 15
0 ¢
530 45 60 75 9 105 120 135 150
55 Speed [rpm]

050-151
3810

12440
58
75,6
172,9
82,44
19220
3134
17365
9183
150
230
120,80
154
47,60
2205
322
20,0
4,50
24,4
151

200-109

40

1751

25640

23153

150

142,61

63,46

42,1

5,88

193

TKH 895.150.82

Torque [Nm]
21900

19710
17520 e\
15330
13140
10950 ’
8760 /
6570
4380
2% /.
0

Speed [rpm]

TKH 895.200.109

Torque [N
29200

26280
23360 ——t
20440
17520
14600 1
11680 !
8760 7
5840
1
2020
¢
0

Speed [rpm]

15 30 45 60 75 90 105 120 135 150

15 30 4 60 75 90 105 120 135 150

TEST CONDITIONS

(1) 40% duty, 60s cycle
for higher continuous speed refer to TKH high-speed version
at 20°C

At10°C

@ ® 0 O

at1rpm

For higher speed solutions,
we have available TKH - HIGH SPEED version.
Please, contact our Technical Support Team
(Ssupport@phase.eu)
to find the best solution for your requirements.

O

S1 torque

— 56 torque, duty%
Voltage saturation limit
Saturation torque
S1 power

= = Peak power

06

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES



1KH 895

MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

ensuring a seamless pIUg-and-play experience. Rotor size Rotor fixing holes Rotor dimensions
N_WS N_OWS b°
TECHNIGAL DRAWING TKH 895 TKHRT (min_class) (min class) (angular pitch) | (Rotor length) | (Centering length)
TKHRT_895 50 | 18 x M8 (8.8) | 18 x M8 (8.8) 20° 51 10
TKHRT_895_100| 24 x M10 (8.8) | 24 x M10 (8.8) 15° 101 15
TKHRT_895 15030 x M10 (8.8) | 30 x M10 (8.8) 12° 151 15
TKHRT_895_ 200 30 x M12 (8.8) | 30 x M12 (8.8) 12° 201 20
[©]o.1]A[B] Stator size Stator fixing holes LS t:t%
Assembly tolerance POWER AND SE\’;‘VISI%RS N° WS N° OWS end
IEI_O\ﬂIS (Ratoé') @ TMQM)i_O?[‘ @ Refer to table for avaiable TKHST (min class) (min class) (anguir pitch) L1
= cirbumference y [ e = TKHST 895 50 | 24xM6 (8.8) | 24xM6(8.8) | 15° 90
R ——— 2 £ - S~ —T TKHST_895_100 30 x M8 (8.8) 30 x M8 (8.8 12° 147
g TKHST_895_150 | 24 x M10(8.8) | 24 x M10 (8.8) 15° 247
N = o L TKHST_895_200 | 36 x M10(8.8) | 36 x M10 (8.8) 10° 247
'''' N_OWS (Stator) - N_WS (Rolor -
Equally spaced on Equally spaced on
circumference circumference
’\AB -
@ Power wire 3x S - 6 Shieldied cable:
2] < Sensors wires (6 x AWG 24)
§ & Wy
8- -_— O
3 b 5 % -
8 5 a1 0 b N 1 N S ] R
o 2 g s o S 3| = 3| g
3 5 o8 = - & 3 Shieldied cable:
f_" - & ; % - § —‘7 8 5 5 Pomerwio3xs Sensors wires (6 x AWG 24)
[=2] c S| g ol §e tT) Q| Wrench size W- Wrench size 15 mm 2|
Q| 3 k1 ol
g g R I: @ : = By Wrench size 15 mm
3 o & X Ql 3| o 1
| O
ol L Q| 0
7] o L
%) 2 ]
E g Wrench size W- 2
N_WS (Stator)
Equally spaced on
circumference
NOTE:
For all Type 1 motors, connectors instead of cable gland
are avalaible on request
P /)_7_ -
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ To drive power output
] } - 1 777 U vV W
i L3 L3 |
33.5+0.25, Assembly dimension 3% PT1000
Rotor length (L2) £0.2 Fouer e Somsore wres (6 x AWG 24)

Wrench size 15 mm

L1 L1
28
L 105, BACK EMF SEQUENCE
28 20, min | 1 is . U-v-w
3
215 4.5 45 - T @ f for rotor clockwise rotation
‘ ‘ F ‘ W H— ~ “‘ I view from q?blec?utput
i— | * opposite side
= I = =
L105 s // /;/// g ;f,// g

N
N
-

EXIT WIRES SIDE
;

EXIT WIRES SIDE
\:\

EXIT WIRES SIDE
\:\

57 TYPE 1 - Same external centering diameter TYPE 2 - Bigger external centering on WS TYPE 3 - Bigger external centering on OWS

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE 1KH87%

MOTION CONTROL
i

TEST CONDITIONS

H 050-44 050-59 050-88  050-118  100-59 100-88  100-118 100-177  150-88  150-132  150-177  200-118  200-177

Rated Torque Nm 4480 4520 4540 4550 9670 9670 9670 9700 14900 14900 14900 20000 20000 (1) 40% duty, 60s cycle

Knee Speed ‘ e ‘ 1 ‘ » ‘ ” ‘ 7 ‘ o ‘ * ‘ o ‘ 2 ‘ e ‘ % ‘ 2 ‘ % ‘ 2 (2) for higher continuous speed refer to TKH high-speed version
Rated Power K o840 | %93 | 247 | 7e | 810 | &7 | a5 | 24 | 81 | a9 | 343 e G

Rated Current A o123 | s49 | 867 | 426 | 1829 | 1218 | 913 | 610 | 1885 | 1256 | 941 | 1898 | 1265 @ at20°C

Torque Constant (NmA | 4428 | 5904 | 8855 | 11807 | 5904 | 8855 | 1187 | 17711 | esss | 13283 | 1771 [Hi807 |7 @ MI0C

Peak Torque Nm 750 | 7540 | 7560 | 7570 | 15180 | 15200 | 15200 | 15200 | 22810 | 22820 | 22820 | 30400 | 30400

Peak Current A 2240 | 1679 | 19 | 839 | a8 | 2238 | 1680 | 1119 | a%9 | 2240 | 1680 [1N8365 12256 ® at1rpm

S6 Torque @ | Nm | 6528 | 6546 | 6528 | 6546 | 13668 | 13668 | 13668 | 13668 | 20860 | 20860 | 20860 | 27814 | 27814

Rated Torque at O rpm Nm s | a2 | 32 | a2 | 773 | 7173 | 773 | 7173 | 10095 | 10995 | 1ooes  [I4808 4608

Max Continuous Speed @ | om 10 | 10 | w0 | w40 | w40 | w40 | mo | 0 | w40 | 40 | 40 | 140 | 140

Max Transient Speed pm o210 | 20 | 210 | 20 | 210 | 20 | 210 | 2t0 | 20 | 20 | 20 G0N0

Motor Constant NmyW | 6744 | 6744 | 6744 | 6744 | 10616 | 10616 | 10616 | 10616 | 13553 | 13558 | 13553 | 16000 | 160,00

Number of Poles E s | tes | s | tes | 18 | tes | s | 1es | 168 | e8| 168 [e8 68

Back EMF Constant @ |vs | 255 | 3408 | 5113 | 687 | 3408 | 5113 | 6817 | 10225 | 5113 | 7669 | 10225 | 6817 | 10225

Thermal Time Constant E o aes7 | 2643 | 2627 | 2617 | 2326 | 2314 | 2807 | 2299 | 2209 | 2201 | 2197 [NNi61 0145

Min Coolant Flow @ |vmn | 135 | 132 | 130 | 129 | 244 | 242 | 242 | 242 | 2 | 31 | %1 | 459 | 459 For higher speed solutions,

Motor Losses ® kW 80 | 80 | 80 | 80 | 150 | 150 | 150 | 50 | 218 | 218 | 218 [N285 266 we have available TKH - HIGH SPEED version.
Rotor Inertia kgmr2 | 248 | 248 | 248 | 248 | 4#r | 441 | 441 | 441 | 635 | 635 | 635 | 828 | 828 AEEEE, Co”if};%;g%’gggﬁ;’ppm e
Rotor Mass kg 97 0 97 | 97 97 | 193 | 193 | 193 | 193 | 289 | 289 | 289 [ 84 | 584 to find the best solution for your requiremens.
Stator Mass kg o | o | o | 7 | wme | wme | ms | w8 | 14 | 164 | 164 | 210 | 210 o
TORQUE SPEED DIAGRAM

TKH 975.050.44 TKH 975.050.59 TKH 975.050.88 TKH 975.050.118 TKH 975.150.88 TKH 975.150.132 TKH 975.150.177

Torque [Nm] Power(W]  Torque [Nm] Power(W]  Torque [Nm] Power W] Torque [Nm] Power [W] Torque [Nm] Power [W] Torque [Nm] Power [W] Torque [Nm] Power [W]

eeeee [rpm) Speed [pm] Speed [pm] Speed [rpm] Speed [pm] Speed [pm] Speed [pm]

TKH 975.100.59 TKH 975.100.88 TKH975.100.118 TKH 975.100.177 TKH 975.200.118 TKH 975.200.177 S1 torque

T oF T oF T T — sotome dyk
Voltage saturation limit
Saturation torque

S1 power

= = Peak power

Speed [rpm] Speed [rpm] Speed [rpm] Speed [rpm] Speed [rpm] Speed [rpm]

L TR 5 12 126 140

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES
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MOTION CONTROL

We offer the flexibility to customize mechanical
interfaces to suit your individual application needs,

ensuring a seamless p IUg -and-p Iay experience. Rotor size Rotor fixing holes Rotor dimensions
N_Ws N_OWsS b°® L2 L3
TECHN'G Al. DR AW'NG TKH 975 TKHRT (mifclass) (mif class) | (angular pitch) | (Rotor fength) | (Centerng length)
TKHRT_ 975 50 | 18 x M8 (8.8) | 18 x M8 (8.8) 20° 51 10
TKHRT_975_100|24 x M10 (8.8) | 24 x M10 (8.8) 15° 101 15
TKHRT_975_150| 30 x M10 (8.8) | 30 x M10 (8.8) 12° 151 15
TKHRT_975_200|30 x M12 (8.8) | 30 x M12 (8.8) 12° 201 20
B POWER AND SENSOR
Assembly tolerance WIRES . .. Stator
N_OWS (Rotor) Refer to table for avaiable Stator size Stator fixing holes Length
Equally spaced on @ Stator length (L1) £0.. @ type . . .
1 circumference = TKHST N°_WS N°_OWS a L1
A A (min class) (min class) (@ngular pitch;
l =< = [ w— | TKHST_975_50 18 x M8 (8.8) 18 x M8 (8.8) 20° 97
N_OWS (Stator) - s AN — . TKHST 975 100 | 30 x M8 (8.8) | 30xM8 (8.8) | 12° | 147
,,,,,,,,, Equally spaced on == N_WS (Rotor, = - —T TKHST_975 150 | 30 x M10(8.8) | 30 x M10 (8.8) 12° 197
— Q- circumference Equally spaced on - S TKHST_975 200 | 36 x M10(8.8) | 36 x M10 (8.8) 10° 247
circumference
[}
8 LIJ c
¢ |9
o (@p] ol Shieldied cable:
z %)) 5 § Sensors wires (6 x AWG 24)
S § i L f § ol
. 8 85| @@ 3o Bl & 3 3
d B 25 = 58 2 a3
S s g T ; Ll 8 I 3 2 ~
(=2 c Yol w| %o =4 »
g S8 = gl x| 2 a® i ©
X o o7 =] : ieldied cable:
3 Q| & x S > $ e " ggnslgrsdwwrebsl (6 X AWG 24)
f% w Q| & \ Wrench size W Wrench size 15 mm S| Powerwie3xs
ol g 9 Wrench size 15 mm
z 3 0
e a N_WS (Stator)
Equally spaced on r
circumference x|
Wrench size W- E
NOTE:
For all Type 1 motors, connectors instead of cable gland
are avalaible on request
I L3 13 T
33.5+0.25, Assembly dimension To drive power output
Rotor length (L2) +£0.2 U v W
3 xPT1000
Power wire Shieldied cable: (awezty
2x3xS Sensors wires (6 x AWG 24) PTG 18
L1 = Wrench size 15 mm
283 o1 20,min |
B 10.5 10.5
2 20.min | I as_ || BACK EMF SEQUENCE
o 215 45 45 i ‘gs . o - @ ‘1 m -\-ﬁﬁ‘ B N U-V-w
N ‘ PN ] N =1 g 5 .
r f lock
0 ] — 1 : i
opposite side
I — T AL~} D D S| —
///// R /?/ Z . ///// 2223 //;/ R [
2 5 i o Iy
77 o Ll e 35 L =
a : o : g o B
n - s A - i »
% [>/ & [>/ 3 @ [>/
Ll ] o ] -
n_g = — z = — E +
= = =
E S =
= - % | %
L . 1 L— ]
6 1 TYPE 1 - Same external centering diameter TYPE 2 - Bigger external centering on WS TYPE 3 - Bigger external centering on OWS 62

HIGH TORQUE DENSITY, THIN RING TORQUE MOTOR SERIES




PHASE

MOTION CONTROL
“al

OURWORLDWIDEEXPERTS' NETWORK
AT YOUR SERVICE (" onee e e s o

technological challenges. To respond to diverse
needs across motion control solutions, Phase Motion

Phase USA Inc. Phase Automation GmbH , N
In the heart of U.S.A (Chicago) to provide support The technical and commercial support in German-speaking countries. Control offers a wide range of expertise with a team
and solutions in the United States. office@phase-automation.at of interdisciplinary electric, mechanical, servo and
sales@phaseusa.us power conversion experts available worldwide.

Phase Automation Sarl
Technical and commercial support in French-speaking countries.
contact@phase-automation.com

INLINE WITHOUR STRATEGY OF CO-ENGINEERING ADVANGED SOLUTIONS, WE PROVIDE:

PHASE ITALY HQ. Genoa O Expertise and experience in many application fields, from automation
* The Italian Factory is the Main Manufacturing and R&D Plant. and robotics, to NC machine tools and servo press, all the way to lifting,
¢ Ongoing equipment upgrade , \ . . ;
¢ New CNC manufacturing area, high density winding, HVAC' ﬂlght simulation and motion SyStemS!
vacuum potting facility, high accuracy balancing, multiple NC measuring.
(160 Employees) QO  Electric mobility technology: from battery to drive to motors, for undersea,

oversea, land and air propulsion;

O  High power density, low mass advanced drives and actuators for avionics;

O  Electrical and mechanical failure analysis, remedial actions;

In Phase Motion Control, expertise is dedicated to providing comprehensive mechanical and electrical
support. With over 100,000 torque motor units in operation worldwide, since 1994, we strive to
always be at the forefront of innovation and shape the future together. For any support need, to reach
out to us at the following contacts:

O support@phase.eu for technical support
O repair@phase.eu for failure analysis and repair activities
@) customercare@phase.eu for any enquiry and customer assistance
We are committed to helping our customers achieve their goals and overcome their technological

challenges with our comprehensive range of motion control solutions. Let us help you reach your
objectives.
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