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1. INTRODUCTION

1.1. Purpose and intended audience

This manual contains information that must be observed to select, install, operate and
maintain PARKER HKW high speed motors in kit.

The design, tests, certification, commissioning, operation and maintenance of the
equipment should be carried out by qualified personnel. A qualified person is
someone who is technically competent and familiar with all safety information and
established safety practices; with the installation process, operation and maintenance
of this equipment; and with all the hazards involved.

Reading and understanding the information described in this document is mandatory
before carrying out any operation on the motors. If any malfunction or technical
problem occurs, that has not been dealt with in this manual, please contact PARKER
for technical assistance. In case of missing information or doubts regarding the
installation procedures, safety instructions or any other issue tackled in this manual,
please contact PARKER as well.

PARKER’s responsibility is limited to its torque motors and does not encompass the
whole user’s system. Data provided in this manual are for product description only and
may not be guaranteed, unless expressly mentioned in a contract.

DANGER: PARKER declines responsibility for any accident or material
damage that may arise, if the procedures and safety instructions
described in this manual are not scrupulously followed.

1.2. Safety

1.21. Principle

To operate safely, this equipment must be transported, stored, handled, installed and
serviced correctly. Following the safety instructions described in each section of this
document is mandatory. Torque Motors usage must also comply with all applicable
standards, national directives and factory instructions in force.

DANGER: Non-compliance with safety instructions, legal and technical
regulations in force may lead to physical injuries or death, as well as
damages to the property and the environment.




1.2.2.

General Safety Rules

Generality
DANGER: The installation, commission and operation must be performed by
qualified personnel, in conjunction with this documentation.

The qualified personnel must know the safety (C18510 authorization,
standard VDE 0105 or IEC 0364) and local regulations.

They must be authorized to install, commission and operate in accordance
with established practices and standards.

Electrical hazard

Servo drives may contain non-insulated live AC or DC components. Respect
the drives commissioning manual. Users are advised to guard against
access to live parts before installing the equipment.

Some parts of the motor or installation elements can be subjected to
dangerous voltages, when the motor is driven by the inverter , when the
motor rotor is manually rotated, when the motor is driven by its load, when
the motor is at standstill or stopped.

For measurements use only a meter to IEC 61010 (CAT Il or higher).
Always begin using the highest range. CAT | and CAT Il meters must not be
used on this product.

Allow at least 5 minutes for the drive's capacitors to discharge to safe
voltage levels (<50V). Use the specified meter capable of measuring up to
1000V dc & ac rms to confirm that less than 50V is present between all
power terminals and between power terminals and earth.

The motor must be permanently connected to an appropriate safety earth.
The continuity of the grounding circuit has to be checked on the complete
circuit : the resistance between any conductive point and the grounding
conductor shall not exceed more than100mQ.

To prevent any accidental contact with live components, it is necessary to
check that cables are not damaged, stripped or not in contact with a rotating
part of the machine. The work place must be clean, dry.

General recommendations :
- Check the wiring circuit
- Lock the electrical cabinets
- Use standardized equipment

Mechanical hazard

Servomotors can accelerate in milliseconds. Running the motor can lead to
other sections of the machine moving dangerously. Moving parts must be
screened off to prevent operators coming into contact with them. The
working procedure must allow the operator to keep well clear of the danger
area.

Burning Hazard
Always bear in mind that some parts of the surface of the motor can reach
temperatures exceeding 100°C.




2. PRODUCT DESCRIPTION

2.1. Quick URL

All informations and datas are avaible on :
www.parker.com/eme/hkw

2.2. Overview

The HKW frameless servomotor are the active parts of a servo motor: a rotor and a
stator. The HKW series can not be used alone and must integrated into a complete
system to provide a complete servomotor. The design, the construction, the
certification and the tests are the responsibility of the integrator.

HKW series is high-speed motor in kit version from PARKER. HKW are innovating
solutions through direct drive, specifically conceived for industrial applications where
high speed and compactness are needed.

The HKW motors are synchronous AC brushless motors with permanent magnets,
based on an original patented technique taking advantage of flux weakening. This
motor principle allows, at the same time, a high torque at low speed and a constant
power after a given speed (called base speed).

The consequence is a two areas performance:

- A constant torque area from the null speed to the base speed, where the motor is
performing as an axis motor.

- A constant power area that allows to perform at higher speed.

HKW motor typical curve

Power

. . Speed
Base speed Max speed

With this advanced technology, there are no currents in the rotor and no iron losses
in the laminations of the rotor. The result is a rotor temperature rise that is very low.
Other advantages are: very compact construction and high acceleration capability.




2.3. Motor description and Applications

The HKW motors are delivered as individual components: a rotor with or without hub
and a stator with or without housing. PARKER can provide position sensor (2 poles
resolver giving an absolute position on one turn) as an option.

Windings Housing

Q-ring seal groove

Stator
amination stack + windings)

Rotor
(lamination stack 7
+ magnets

/ﬂQ
Sl

2 rings to balance rotor

Power cable
Temperature sensor cable

Without hub and housing version With hub and housing version

Many windings are available to get the wished torque and speed characteristics for
power up to 80KW with the DIGIVEX drives.

Higher power is available with the universal PARKER AC890 drives.



These components are typically assembled according to Figure 1 to make a complete
motor spindle unit. The stator is water cooled to allow a higher torque density and a
lower stator temperature rise. The motor is designed to have a large shaft diameter to
increase the mechanical rigidity.

v ole

e e
Lr T

1 Stator housing 3 Winding 5 Resolver’s rotor 7 Nut
2 Rotor 4 O-Ring 6 Resolver’s stator
Figure 1 : Typical HKW motor assembly

The HKW motors have been successfully used in all high speed machine and specially
in machine tool applications in place of the traditional induction motors. For the end
user the main improvements provided by the HKW motors are :

better accuracy due to the low shaft thermal expansion (low heat generation in the
rotor),

reduced tool changing time due to higher acceleration capability,

better surface finishing due to the low motor vibrations,

lower maintenance (bearing lifetime increase due to the lower temperature rise).



2.4. General Technical Data

Motor type
Magnet material
Number of poles

Outer diameter without
water housing

Degree of protection
Cooling

Cooling water temperature
Altitude

Rated voltage
Connections
Insulation of the stator
winding

Thermal protection
Ambiant temperature
Storage temperature
Encoder systems

Permanent-magnet synchronous motor

Nd-Fe-B

Size: HKWO085

HKW108

HKW155

HKW195

HKW242

HKW310

Nbr of

poles: 4

6

6

6

8

16

85 mm
108 mm
155 mm
195 mm
242 mm
310 mm

IPOO
Water cooled

5°C to 25°C (IEC 60034-1) — to avoid condensation see §3.5

Up to 1000m (IEC 60034-1)

(for higher altitude see “Altitude derating”)
400VAC and 480VAC
Power cable, PTC probes and KTY84-130 sensor

Class F according to EN 60034-1 with potting

1 PTC probes and 1 KTY84-130 sensor
0...+40°C (IEC 60034-1) - to avoid condensation see §3.5

-20... +60°C

Resolver as an option

Other on request




2.5. Product Code

Code 'H K |w]|1

5

5 |_

[ 1

6

0

cC A PJ|R|1]o

0

0

Product Series

Cooling Method ——
W = Water cooling

Stator external diameter
without water jacket

085 = 85 mm
108 = 108 mm
155 =155 mm
195 =195 mm
242 =242 mm
310 =310 mm
Type

__: Motor

S : Stator

R : Rotor

Active Part Length

Torque / Speed characteristics

See motor datas

Unused character
Mechanical Option

0 : without water jacket, without hub

1 : with water jacket, without hub
2 : without water jacket, with hub
3 : with water jacket, with hub

000 : Standard motor




3. TECHNICAL DATAS

3.1. Motor selection

3.1.1. Altitude derating

From 0 to1000 m : no derating
From 1000 to 4000 m :torque derating of 5% for each step of 1000 m

3.1.2. Temperature derating

3.1.2.1. Water cooled motor

Typical values are given with a water inlet temperature of 25°C and a temperature
gradient Inlet-Outlet of 10°C. These references lead to a winding overheating of 90°C
corresponding to a winding temperature of 115°C. Recommendations regarding
condensation issues are given at § 3.5

It is possible to increase a little bit the Inlet temperature up to 40°C, but the torque must
be reduced. The following formula gives an indicative about the torque derating at low
speed. But in any case refer to PARKER technical department to know the exact values

At low speed the torque derating is given by the following formula for an water Inlet
temperature > 25°C.

(115°C — Inlet _temperature°C)
90°C

Torque _derating[%]=100* \/

At high speed, the calculation is more complex, and the derating is
much more important.

Please refer to PARKER to know the precise data of Torque derating
according to water inlet temperature at high speed for a specific
motor.

N.B.No general rules can apply concerning the torque derating of HKW motors at high
speed. Please refer to PARKER on a case by case basis.

In fact, the torque derating at high speed also depends on :

the flux weakening ratio which leads to a short circuit current inherent of the motor type
(no action can reduce its value),

the maximal speed of the motor which determines the iron losses and mechanical
losses due to the rotation.




3.1.3. Thermal equivalent torque (rms torque)

The selection of the right motor can be made through the calculation of the rms torque
M, s (i.e. root mean squared torque) (sometimes called equivalent torque).

This calculation does not take into account the thermal time constant. It can be used
only if the overload time is much shorter than the copper thermal time constant.

The rms torque M,ms reflects the heating of the motor during its duty cycle.

Let us consider:

- the period of the cycle T [s],

- the successively samples of movements i characterized each ones by the maximal
torque M; [Nm] reached during the duration At; [s].

So, the rms torque M,n,s can be calculated through the following basic formula:

Example:
For a cycle of 2s at 0 Nm and 2s at 100Nm, the rms torque is

lllustration :

1000 1500

800

T 1000

600

400

= = e e — R e
/— \ + 500
200

= Time [s] s
= —
@ 0 : 03
=
s [ 2 z L 1] 12 14 1% =
=) w
[
-200
+ =500
-400
-600
+ =1000
800 e motor torque [Nm] == =rms average torque [Nm]
speed [rpm] - = rms average speed [rpm]
-1000 - -~ 1500

The maximal torque M; delivered by the motor at each segment i of movement is
obtained by the algebric sum of the acceleration-deceleration torque and the
resistant torque.

Therefore, Mpmax corresponds to the maximal value of M;.



Selection of the motor :

The motor adapted to the duty cycle has to provide the rms torque M,n,s at the rms
speed(*) without extra heating. This means that the permanent torque M, available at
the average speed presents a sufficient margin regarding the rms torque M,ps.

0,.- |1 S0,

e

(*) rms speed is calculated thanks to the same formula as that used for the rms torque.

The mean speed cannot be used (in general mean speed is equal to zero).
Only use the rms speed

Furthermore, each Mi and speed associated Qi of the duty cycle has to be located in
the operational area of the torque vs speed curve

Torque
A
My
Mrms.
M,
M;
|
Qi Qk Qrms Qn Speed

Base speed



3.1.4. Acceleration — Deceleration time with HKW motors

A HKW motor shows two phases during its acceleration (resp. deceleration) time:

- from 0 to the Base speed during its acceleration (or inversely from the Base speed to
0 during its deceleration), the phase is called “at constant Torque”.

- from the Base speed to the Maximal speed during its acceleration (or inversely from
the Maximal speed to the Base speed during its deceleration), the phase is called “at
constant Power” or “Spindle mode”.

We assume that the resistant torque is maintained constant and that the motor is able
to provide it during the whole acceleration (resp. deceleration) phase. So the
calculation of the total acceleration (resp. deceleration) time can be separated in two
parts as explained below. When the resistant torque is not constant, the calculation
becomes more complex and can be made through iterative means.

Notations:

Npase Base speed of the motor [rpm]

Qpase Base angular speed of the motor [rad/s]

2J Total inertia {motor rotor inertia + load inertia reflected to the motor} [kgm?]

Motor equal to Msg (peak torque) for a short acceleration (deceleration) time,

otherwise Ms; (constant torque) [Nm]

M,esistant Resistant torque, considered as constant during the whole acceleration
(resp. deceleration) phase [Nm]

M Torque available for the acceleration (respectively deceleration) [Nm]
Nax Maximal speed of the application [rpm]
Onax Maximal angular speed of the application [rad/s]

Protor equal to Pss (peak power) for a short acceleration (deceleration) time,
otherwise Pss (constant power) [W]

P Power available for the acceleration (respectively deceleration) [W]
t; Acceleration (respectively deceleration) time “at constant Torque” [s]
t Acceleration (respectively deceleration) time “at constant Power” [s]
At Global acceleration (respectively deceleration) time [s]

Angular speeds:
Q _2*7Z.*Nbase Q zz*ﬂ*Nmax

base — 60 max 60
3.1.4.1. Constant Torque Phase — t1 calculation

Acceleration time t; “at constant Torque” from 0 to the Base speed
M = Mmotor _Mresistant

Qbase * z‘]

f =t —

M

Deceleration time t1 “at constant Torque” from Base speed to O:
M=M__+M

motor resistant
Q

*2J

_ base
L =—""—

M



3.1.4.2. Constant Torque Phase - t; calculation

Method #1:

This method is simple and provides an estimation of £, sufficient in most situations:
- when the resistant torque M;esistant is small compared to Mmotor

- when the resistant torque M,esistant is equal to 0.

Procedure to follow:
We calculate firstly an estimation of the resistant power Pyesistant @s follows:

P ~ M %k (Qmax + Qbase)

resistant resistant 2

Acceleration time t; “at constant Power” from Base speed to Maximal speed:
The power available for the acceleration is equal to:

P = Pmot - Presistant

So the estimated duration t; is given by the formula:

;Z‘] * (gzmax2 - Qbase 2)

t, =

P

Deceleration time t, “at constant Power” from Maximal speed to Base speed.
The power available for the deceleration is equal to:

P=P +P

mot resistant
So the estimated duration t; is given by the formula:

;Z‘] * (Qmaxz - Qbase 2)

t, = P

Total acceleration (resp. deceleration) time At will be given by the sum of t; and t,:
At = I+,



Method #2:

This method is more complex but provides the exact solution for t,. It is sometimes
used where justified by the required accuracy or by a resistant torque Mesistant NON-
negligible compared to Mpotor. This method is only valid if Myesistant #0.

t, is solution of a nonlinear first order differential equation.
Mresistant 20

Procedure to follow:
Acceleration time t; “at constant Power” from Base speed to Maximal speed:

a=2J

b = Pmotor
c= Mresistant
d = Mmotor - Mresistant
yO = Qbase
yl = Qmax
b
A=yo——
c
a* Al
lLl =
c
1 1 b
tx :__*Ln_*(yl __)‘
c A c
Yo *a ) ) ) i
t, = 7 acceleration time in_axismode

a —c* . . . .
t,=pu+—(b*t.—A*e“"™)  acceleration time in_spindlemode
c

Total acceleration time At from 0 to Maximal speed is given by the sum of t; and t,:
At = I+,



Deceleration time t, “at constant Power” from Maximal speed to Base speed.
a=2J

b=-P .. negative value < braking
c= Mresistant
d = _Mmotor - Mresista.nt
yO = Qmax
yl = Qbase
b
A=y, ——
c
a*l
ﬂ =
c
1 1 b
t, =——*Ln—*(y, ——
X /1 (yl C )‘
v, *a . . . .
t, = R deceleration time in__axis mode

a —c* . . . .
tL=pu+—(b*t.—A*e ") deceleration _time in_spindlemode
c

Total deceleration time At from Max speed to 0 will be given by the sum of t; and t,:
At = I+,



3.1.4.3. Numerical example:

The HKW motor taken to illustrate the calculations is the type HKW155_160CAD
Corresponding data are as follows:

Ps1 = P35 = 63 kW

Npase= 10300 rpm

Nmax= 24000 rpm

Ms; = 58.4 Nm

Msg = 93.5 Nm

Imotor=  0.01455 kgm?

We will consider:
Miesistant = 6 Nm
Jload= Jmotor 001455 kgm2

Method #1
* ok % %
Qbase = 2 d Nbase 2 d 10300 :1079 rad/S
60 60
k% sk -k
Qm:z TNy 2%7*24000 oo
60 60
S=J +J, . 0.01455+0.001455=0.02910  kgm?
Pres[stant ~ Mresistant *%ﬁbme) = 6 *(2513—_2'_1079) = 10776 W

Acceleration duration t; “at constant Torque” from 0 to the Base speed :

M=M, -M_._  =584-6=524 Nm
£ *
p =T 10797002910 (o
M 52.4

Deceleration time t1 “at constant Torque” from the Base speed to 0:

M=M, +M ..~ =584+6=644 Nm
* *
: _ 9 *TS _1079%0.02910 _ 4o
M 64.4

Acceleration time t; “at constant Power” from Base speed to Maximal speed:
The power available for the acceleration is equal to:

P=P -P =63000-10776 =52224 W

mot resistant
So the estimated duration t; is given by the formula:
1
= Z‘](gzmax 2— Qbase 2) * * 2 __ 2
‘) = % _0.5%0.02910*(2513 1079):1.436 s
P 52224
Total acceleration time At from 0 to Maximal speed is given by the sum of t; and t,:

At=t +t, 0599+1.436=2.035 =




Deceleration time t, “at constant Power” from Maximal speed to Base speed.
The power available for the deceleration is equal to:

P=P +P =63000+10776=73776 W

mot resistant
So the estimated duration t; is given by the formula:
1
S Q=) 05%0.02910%(25132-10792)
t, = = =1.016 s
P 73776
Total deceleration time At from Max speed to 0 will be given by the sum of t; and t,:

At=t +t, =0487+1.016=1.503 s

Method #2
t, is solution of a nonlinear first order differential equation.
Mresistant 20

Acceleration time t; “at constant Power” from Base speed to Maximal speed:

a=xJ=J,,, +J,u =002910 kgm?
b=P, =63000 W
c= Mresistant = 6 Nm
d=M,, —M, ..=M =584-6=524 Nm
Vo=Q,,. =1079 rad/s
»w=Q_ .  =2513 rad/s
/1:)/0—é :1079—@:-9421
c 6
* * (_
L= a*i _ 0.02910*(-9421) _ 4569
c 6
tx:—l*Lnl*(yl—é) :—l*Ln ! *(2513—@)20.0275
c A c 6 —9421 6
*k *
t, = Yra 10797002910 0.599s acceleration _axis mod e
d 52.4
t,=u+ a (b*t, —A*e™ ™) acceleration _spindlemod e
c
t, =—45.69 + 0.02910 (63000 *0.0275 — (—9421) * e ¥*%7) =1.455s

Total acceleration time At from 0 to Maximal speed is given by the sum of t; and t,:
At =t +t, =0.599+1.455=2.054s



Deceleration time t, “at constant Power” from Maximal speed to Base speed.

a=2t=J T =0.02910  kgm?
b=-P  =-63000 W negative value < braking
c= Mresistant = 6 Nm
d=-M,,~M,, .o =M=-584-6=-644 Nm negative value < braking
Vo=Q,. =2513  radls
»w=Q,.,. =1079 rad/s
ﬂ:yo—é _ 2513293000 _ 1303
c
* *
L= a* _ 0.02910*13013 63114
c 6
t, =—1*Lnl*(y1 —9) T *(1079 — _63000) =0.01947
c A c 6 13013
* *
t, = P L _1079%0.02910 =0.487s deceleration _time in_axismode
d -64.4
t,=H +£(b*tx —A*e ™) deceleration _time in_spindlemode
c
t,=63.114 + 0.02910 (=63000*0.01947 —13013 % "7y =1.0095 &

Total deceleration time At from Max speed to 0 will be given by the sum of t; and t,:
At=t +t, =0487+1.0095=1497 s



Illustrations:

Acceleration phase

| Speed [rpm] Torque S1 [Nm]

Resistant Torque Mr [Nm]

30000 70

25000 60
50
20000
g 40
= 15000
(]
& 30
10000
20
5000 10
0 0
0.0 0.5 1.0 15 2.0 2.5

Torque [Nm]

Deceleration phase

Speed [rpm]

Torque S1 [Nm]

Resistant Torque Mr [Nm]

30000

25000

20000

15000

Speed [rpm]

10000

5000

Torque [Nm]




3.1.5. Drive selection

The drive selection depends on its rated power, nominal current and maximal electrical
frequency able to be managed by the drive and by the flux weakening ratio.

Please refer to the drive technical documentation for any further
information and to select the best motor and drive association.

Short circuit current of the motor must be lower than the permanent
current of the drive

Icc_mo’tor < IS1_drive
Please refer to the drive technical documentation

Short circuit current of the motor must be lower than 0.8 times the peak
current of the drive

Icc_mo’tor < 08 X Ipeak_drive
Please refer to the drive technical documentation

Max back emf of the motor must be lower than the max voltage (from
the motor) supported by the drive
Please refer to the drive technical documentation

The drive must be able to manage the flux weakening and must avoid
voltage higher than the nominal motor voltage at the motor terminals.
Please, check field weakening ratio supported by the drive.

Field weakening ratio = Max speed divided by the basis speed

Due to the maximum electrical frequency able to be managed by the
drive, the motor has a speed limitation given as follows:
2*Max_drive frequency(Hz)*60

Speed limitation(rpm )= -
o Number_of poles

Other limitations can come from mechanical integration like the bearing
type (steel straight, hybrid or Xlife) or seal...

Sl il el >l >l >




3.1.6. Current limitation at stall conditions (i.e. speed < 3 rpm)

Recommended reduced current at speed < 3 rpm:
1
—*[,=0.8%],

[reduced = \/E

Warning: The current must be limited to the prescribed values. If the
nominal torque has to be maintained at stop or low speed (< 3 rpm),
imperatively limit the current to 80% of lo (permanent current at low
speed), in order to avoid an excessive overheating of the motor.

Please refer to the drive technical documentation for any further
information and to choose functions to program the drive.

3.1.7. Peak current limitations
1/lo
- 35
o
Q 3
= 25
. to
= < 2
=Y
S 515
QO 34
- O tc
5 1 P
(8]
=< 05
[J]
a 0
0 5 10 15 20 25
Time

It is possible to use the HKW motors with a current higher than the permanent current.
But, to avoid any overheating, the following rules must be respected.
1) The peak currents and peak torques given in the data sheet must never be
exceeded
2) The thermal equivalent torque must be respected (§3.1.3)
3) If 1) and 2) are respected (it can limit the peak current value or duration), the
peak current duration (tp) must be limited, in addition, accordingly to the
following table (lo is the permanent current at low speed):

Tp (second)

Ipeak/ln | 1,2 1,4 1,6 1,8 2 2,2 2,4 >2.4
HKWO085| 2.8 1,3 0,8 0,6 0,4 0,3 0,3

HKwW108| 2,5 1,1 0,7 0,5 0,4 0,3 0,2 3
HKW155| 25 1,1 0,7 0,5 0,4 0,3 0,2 2
HKW195| 5.1 2,4 1,4 1,0 0,8 0,6 0,5 ©
HKw242| 5,1 2,4 1,4 1,0 0,8 0,6 0,5 S
HKwW310| 4,9 2,3 1,4 1,0 0,7 0,6 0,5

The peak current duration is calculated for a temperature rise of 3°C
Consult us for more demanding applications.




3.1.8. Maximum speed according to polarity

Due to the maximum electrical frequency able to be managed by the drive, the motor
shows a speed limitation given as follows:

2*Max_drive frequency(Hz)*60
Number of poles

Speed limitation(rpm |=

Motor family: HKW085 HKW108 HKW155 HKW195 HKW242 HKW310
Number of poles: 4 6 6 6 8 16
Number of pole pairs: 2 3 3 3 4 8
AC890 Drive with

Fmax=800 Hz 24000 16000 16000 16000 12000 6000

Speed limitation [rpm]

DIGIVEX Drive with
Fmax=1500 Hz 45000 30000 24000* 20000* 12000* 8000*

Speed limitation [rpm]

* Speed limit due to mechanical limit, not due to frequency limit.




3.2. HKW Characteristics: Torque, speed, current, power...

The torque vs speed graph below explains different intrinsic values of the next tables.

Low speed
Torque

Torque

A

Peak Torque _,)
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Constant Power

Field weakening

>
Base Max Speed
speed speed
3.2.1. Intrinsic characteristics
S1 Max. Frequency LOY LY Peak PRzl Base Moment of
speed speed Curren :
Motor Power  Speed at max Torque Current Torque t speed Inertia
PS1 Nmax speed Mo lo Mpeak | peak Nb J

(kW] [rpm] [Hz] [Nm]  [Arms] [Nm] [Arms] [rpm] (kgm?]

400 VAC power supply - three-phased - water cooled
HKWO085_066BAU 2,3 50000 1667 4,9 6,8 7,3 13,5 4480 0,00049
HKWO085_066BAP 4,9 50000 1667 4,5 12,2 7,3 27 10400 0,00049
HKWO085_066BAK 10,2 50000 1667 4,2 22,4 7,3 54 23200 0,00049
HKWO085_099BAQ 4,7 50000 1667 7,4 12,6 11 25,1 6070 0,00068
HKWO085_099BAL 10 50000 1667 7,3 24,7 11 50,2 13100 0,00068
HKWO085_099BAI 15,6 50000 1667 6,8 35 11 78,1 21900 0,00068
HKW108_080CAN 4,9 30000 1500 10 9,6 15 14,5 4680 0,00082
HKW108_080CAI 10,4 30000 1500 10 19,2 15 28,9 9930 0,00082
HKW108_080CAF 16 30000 1500 10 28,9 15 43,4 15300 0,00082
HKW108_140CAl 10,2 30000 1500 20 21,9 30 33 4870 0,00143
HKW108_140CAF 15,6 30000 1500 20 32,9 30 49,6 7450 0,00143
HKW108_140CAD 25 30000 1500 20 49,4 30 74,3 11900 0,00143
HKW108_200CAJ 9 30000 1500 30 20,7 45 31,2 2870 0,00204
HKW108_200CAF 15,5 30000 1500 30 34,5 45 52 4940 0,00204
HKW108_200CAD 25 30000 1500 30 51,8 45 78 7960 0,00204
HKW155_080CRR 8,8 24000 1200 22 18,2 33 27,6 3820 0,0052
HKW155_080CRP 14 24000 1200 22 28,5 33 43,1 6080 0,0052
HKW155_080CAR 10,3 18000 900 28 19 42 29,4 3510 0,0052
HKW155_080CAP 16 18000 900 28 29,6 42 46 5500 0,0052
HKW155_120CAR 10 24000 1200 48 21,8 75 36,3 1990 0,0078
HKW155_120CAK 23 24000 1200 48 49,5 75 82,5 4600 0,0078
HKW155_120CAH 32 24000 1200 46 65,1 75 113 6640 0,0078
HKW155_120CAF 43 24000 1200 44 82,9 75 151 9330 0,0078
HKW155_160CAR 10 24000 1200 68 23,2 100 36,3 1410 0,0104
HKW155_160CAP 16 24000 1200 68 36,3 100 56,7 2250 0,0104
HKW155_160CAH 32 24000 1200 68 72,6 100 113 4500 0,0104
HKW155_160CAF 44 24000 1200 66 93,8 100 151 6370 0,0104
HKW155_160CAD 63 24000 1200 58 123 100 227 10300 0,0104



Low Low

S1 Max. Frequency Peak Peak Base Moment of
speed speed .
Motor Power  Speed at max Torque Current Torque Current speed Inertia
PS1 Nmax speed Mo lo Mpeak | peak Nb J
kW] [rpm] M2 Nm (ams) N [Ams] [pm] o [kgm?]
400 VAC power supply - three-phased - water cooled
HKW195_120CAV 7,2 18000 900 80 19,4 120 35,1 860 0,016
HKW195_120CAP 16 20000 1000 80 42,1 120 76 1910 0,016
HKW195_120CAl 34 20000 1000 80 84,1 120 152 4050 0,016
HKW195_120CAF 52 20000 1000 75 117 120 228 6620 0,016
HKW195_120CAE 62 20000 1000 75 140 120 274 7900 0,016
HKW195_180CAT 10 16000 800 120 26,1 180 47,2 795 0,024
HKW195_180CAP 16 20000 1000 120 42,1 180 76 1280 0,024
HKW195_180CAM 23 20000 1000 120 58,2 180 105 1830 0,024
HKW195_180CA)J 31 20000 1000 120 75,7 180 137 2470 0,024
HKW195_180CAF 52 20000 1000 120 126 180 228 4140 0,024
HKW195_180CAC 101 20000 1000 110 227 180 456 8770 0,024
HKW195_300CAM 23 20000 1000 200 58,2 300 105 1100 0,04
HKW195_300CAJ 30 20000 1000 200 75,7 300 137 1440 0,04
HKW195_300CAF 52 20000 1000 200 126 300 228 2490 0,04
HKW195_300CAE 63 20000 1000 200 151 300 274 3010 0,04
HKW195_300CAC 105 20000 1000 200 252 300 456 5010 0,04
HKW195_300CAX 175 20000 1000 200 454 300 821 8350 0,04
HKW195_300CBU 127 20000 1000 270 289 350 419 1500 0,04
HKW195_360CBU 135 20000 1000 340 308 420 419 3790 0,048
HKW195_420CBU 126 20000 1000 400 311 490 419 3000 0,056
HKW195_420CBX 230 18000 900 390 542 490 754 5630 0,056
HKW242_225DAN 15 11000 733 280 37,2 360 49,9 510 0,105
HKW242_225DAF 33 13000 867 280 74,4 360 99,7 1130 0,105
HKW?242_225DAD 50 13000 867 280 112 360 150 1710 0,105
HKW?242_225DAC 67 13000 867 275 146 360 199 2330 0,105
HKW?242_225DAB 101 13000 867 260 206 360 299 3710 0,105
HKW?242_375DAF 30 13000 867 480 76,8 600 99,7 600 0,175
HKW?242_375DAD 49 13000 867 480 115 600 150 975 0,175
HKW242_375DAC 67 13000 867 480 154 600 199 1330 0,175
HKW242_375DAB 101 13000 867 480 230 600 299 2010 0,175
HKW?242_375DAA 200 13000 867 460 439 600 598 4150 0,175
HKW242_375DBB 195 13000 867 620 465 800 653 3000 0,175
HKW242_375DBY 276 13000 867 585 578 800 870 4500 0,175
HKW242_375DBW 158 10000 667 630 316 800 435 2400 0,175
HKW310_200HAJ 37 8000 1067 600 87,1 900 141 590 0,23
HKW310_200HAH 46 8000 1067 580 105 900 177 760 0,23
HKW310_200HAE 77 8000 1067 575 166 900 282 1280 0,23
HKW310_200HAD 95 8000 1067 565 204 900 353 1610 0,23
HKW310_200HAC 115 8000 1067 550 265 900 471 2000 0,23
HKW310_300HAJ 35,4 8000 1067 940 91,2 1350 141 360 0,34
HKW310_300HAH 45 8000 1067 940 114 1350 177 460 0,34
HKW310_300HAE 76 8000 1067 930 180 1350 282 780 0,34
HKW310_300HAD 95 8000 1067 920 223 1350 353 990 0,34
HKW310_300HAC 120 8000 1067 900 290 1350 471 1270 0,34
HKW310_400HAJ 34 6000 800 1250 91 1800 141 260 0,45
HKW310_400HAH 44,5 8000 1067 1250 114 1800 177 340 0,45
HKW310_400HAF 62 8000 1067 1250 152 1800 235 475 0,45
HKW310_400HAE 75 8000 1067 1250 182 1800 282 575 0,45
HKW310_400HAD 94 8000 1067 1250 227 1800 353 720 0,45
HKW310_400HAC 120 8000 1067 1250 303 1800 471 910 0,45
HKW310_400HAY 230 8000 1067 1080 520 1800 942 2030 0,45
HKW310_500HBX 160 5000 667 1890 380 2700 569 810 0,56
HKW310_500HBB 200 6000 800 1880 472 2700 711 1030 0,56

HKW310_500HBY 270 7000 933 1840 616 2700 949 1400 0,56



3.2.2. Further Data

HKWO085_066BAU
HKWO085_066BAP
HKWO085_066BAK
HKWO085_099BAQ
HKWO085_099BAL
HKWO085_099BAl
HKW108_080CAN
HKW108_080CAl
HKW108_080CAF
HKW108_140CAl
HKW108_140CAF
HKW108_140CAD
HKW108_200CAJ
HKW108_200CAF
HKW108_200CAD
HKW155_080CRR
HKW155_080CRP
HKW155_080CAR
HKW155_080CAP
HKW155_120CAR
HKW155_120CAK
HKW155_120CAH
HKW155_120CAF
HKW155_160CAR
HKW155_160CAP
HKW155_160CAH
HKW155_160CAF
HKW155_160CAD
HKW195_120CAV
HKW195_120CAP
HKW195_120CAl
HKW195_120CAF
HKW195_120CAE
HKW195_180CAT
HKW195_180CAP
HKW195_180CAM
HKW195_180CAJ
HKW195_180CAF
HKW195_180CAC
HKW195_300CAM
HKW195_300CAJ
HKW195_300CAF
HKW195_300CAE
HKW195_300CAC
HKW195_300CAX
HKW195_300CBU
HKW195_360CBU
HKW195_420CBU
HKW195_420CBX

Back emf
constant at
1000 rpm

Ke
[Vrms]
45.2
22.6
11.3
36.5
18.3
11.7
62.8
31.4
20.9
55.1
36.7
24.5
87.5
52.5
35
72.2
46.2
88.4
56.6
133
58.3
42.4
31.8
177
113
56.6
42.4
28.3
261
120
60.1
40.1
33.4
291
180
130
100
60.1
30.1
217
167
100
83.5
50.1
27.8
60.4
72.5
84.6
47

Torque
constant

Kt (sine)
[Nm/Arms]
0.721
0.369
0.188
0.587
0.296
0.194
1.040
0.521
0.346
0.913
0.608
0.405
1.450
0.870
0.579
1.210
0.772
1.470
0.946
2.200
0.970
0.707
0.531
2.930
1.870
0.937
0.704
0.472
4.120
1.900
0.951
0.641
0.536
4.600
2.850
2.060
1.590
0.952
0.485
3.440
2.640
1.590
1.320
0.794
0.441
0.934
1.100
1.290
0.720

Winding
resistance
phase to
phase (25°C)

Rb
[Ohms]
5.370
1.350
0.337
2.160
0.541
0.205
2.780
0.694
0.309
0.960
0.427
0.189
1.500
0.545
0.241
1.450
0.575
1.450
0.575
1.760
0.320
0.177
0.099
2.070
0.823
0.209
0.117
0.052
2.380
0.492
0.122
0.056
0.038
1.660
0.617
0.332
0.191
0.071
0.017
0.466
0.269
0.099
0.067
0.024
0.007
0.024
0.027
0.031
0.010

Quadrature
Inductance
phase to
phase (Back
EMF voltage
axis)
Lq
[mH]
52.20
13.00
3.26
22.70
5.68
2.35
22.40
5.61
2.49
9.79
4.35
1.93
17.30
6.21
2.76
18.80
7.68
18.80
7.68
28.10
5.45
2.88
1.62
37.50
15.40
3.84
2.16
0.96
67.50
14.40
3.60
1.60
1.11
54.60
21.00
11.00
6.49
2.34
0.58
17.90
10.60
3.82
2.65
0.95
0.29
0.81
0.97
1.13
0.35

Winding
direct
inductance
phase to
phase

Ld
[mH]
45.50
11.40

2.84
19.80
4.96
2.05
19.70
4.92
2.19
8.60
3.82
1.70
15.20
5.46
2.43
15.60
6.40
15.60
6.40
23.40
4.54
2.40
1.35
31.30
12.80
3.20
1.80
0.80
60.80
13.00
3.24
1.44
1.00
50.50
19.40
10.10
6.00
2.16
0.54
16.90
10.00
3.60
2.50
0.90
0.28
0.85
1.02
1.19
0.37

Short-circuit
current

lcc
[Arms]
5.5
11.0
21.9
10.2
20.3
31.6
11.7
23.5
35.2
23.5
35.3
53.0
21.2
35.4
53.0
17.0
26.5
20.8
32.5
20.8
47.2
65.0
87.0
20.8
32.5
65.0
87.0
130.0
15.8
34.1
68.2
103.0
123.0
21.1
34.1
47.2
61.4
103.0
204.0
47.2
61.4
103.0
123.0
204.0
368.0
261.0
261.0
261.0
470.0

Optimal
phasing at
permanent

current

Av
[l
20
20
20
20
20
20
15
15
15
15
15
15
15
15
15
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



HKW242_225DAN
HKW242_225DAF
HKW242_225DAD
HKW242_225DAC
HKW242_225DAB
HKW242_375DAF
HKW242_375DAD
HKW242_375DAC
HKW242_375DAB
HKW242_375DAA
HKW242_375DBB
HKW242_375DBY
HKW242_375DBW
HKW310_200HA)J

HKW310_200HAH
HKW310_200HAE
HKW310_200HAD
HKW310_200HAC
HKW310_300HA)J

HKW310_300HAH
HKW310_300HAE
HKW310_300HAD
HKW310_300HAC
HKW310_400HA)J

HKW310_400HAH
HKW310_400HAF

HKW310_400HAE

HKW310_400HAD
HKW310_400HAC
HKW310_400HAY
HKW310_500HBX
HKW310_500HBB
HKW310_500HBY

Back emf
constant at
1000 rpm

Ke
[Vrms]
489
244
163
122
81.5
407
272
204
136
67.9
88.2
66.1
132
431
345
215
172
129
646
517
323
258
194
861
689
517
431
345
258
129
324
259
194

Torque
constant

Kt (sine)
[Nm/Arms]
7.530
3.760
2.500
1.880
1.260
6.250
4.170
3.120
2.090
1.050
1.330
1.010
1.990
6.890
5.520
3.460
2.770
2.080
10.300
8.250
5.170
4.130
3.100
13.700
11.000
8.220
6.870
5.510
4.130
2.080
4.970
3.980
2.990

Winding
resistance
phase to
phase (25°C)

Rb
[Ohms]
1.520
0.381
0.169
0.095
0.042
0.566
0.251
0.141
0.063
0.016
0.017
0.009
0.037
0.392
0.235
0.093
0.059
0.033
0.525
0.315
0.124
0.079
0.044
0.658
0.395
0.222
0.156
0.099
0.056
0.014
0.047
0.030
0.017

Quadrature
Inductance
phase to
phase (Back
EMF voltage
axis)
Lq
[mH]
41.90
10.50
4.66
2.62
1.16
17.40
7.74
4.36
1.94
0.48
0.55
0.31
1.23
9.25
5.92
2.31
1.48
0.83
13.90
8.88
3.47
2.22
1.25
18.50
11.80
6.66
4.62
2.96
1.66
0.42
1.34
0.86
0.48

Winding
direct
inductance
phase to
phase

Ld
[mH]
41.50
10.40

4.61
2.59
1.15
17.30
7.68
4.32
1.92
0.48
0.55
0.31
1.24
7.80
4.99
1.95
1.25
0.70
11.70
7.49
2.93
1.87
1.05
15.60
9.98
5.62
3.90
2.50
1.40
0.35
1.16
0.74
0.42

Short-circuit
current

lcc
[Arms]
32.5
65.0
97.6
130.0
195.0
65.0
97.6
130.0
195.0
390.0
441.0
589.0
294.0
76.4
95.5
152.0
190.0
254.0
76.4
95.5
152.0
190.0
254.0
76.4
95.5
127.0
152.0
190.0
254.0
508.0
384.0
480.0
640.0

Optimal
phasing at
permanent

current

Av
[l
20
20
20
20
20
20
20
20
20
20
20
20
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



3.2.3. Time constants of the motor

3.2.3.1. Electric time constant:

L

_ _ph_ph
Celee = R
ph_ph
With following values given in the motor data sheet

Lon_pn inductance of the motor phase to phase [H],
Rpn_pn resistance of the motor phase to phase at 25°C [Ohm].

Example:
Motor series HKW155 160CAP

Loh_ph = 15.4 mH or 15.4E-3 H
Ron_ph at 25°C = 0.823 Ohm

> Telec = 15.4E-3/0.823 = 18.7 ms

An overall summary of motor time constants is given a little further.

3.2.3.2. Mechanical time constant:

T -h = Rph*n *J = 0.5 *Rphiph *J
e Kt *Keph_n (3 %* Keph_ph )* Keph_ph
V3 V3
- 0.5*R,, jJ
(Keph_ph)

With following values obtained from the motor data sheet:
Ron pn  resistance of the motor phase to phase at 25°C [Ohm],
J inertia of the rotor [kgm?],

Kepn pn  back emf phase coefficient phase to phase [Vims/radss]-

The coefficient Kepn_pn in the formula above is given in [Vims/rad/s]
To calculate this coefficient from the datasheet, use the following relation:
Ke

Ke __ ph Pl 11000rpm)
ph_phy,, Irad/s) 2*7*1000
60
Example:

Motor series HKW155 160CAP

Ron_ph at 25°C = 0.823 Ohm

J =0.0137 kgm?

Keph_ph [Vrms/1000rpm] = 113 [Vrms/1000rpm]

=2 Kepn ph [Vimsiraars] = 113/(2*1*1000/60) = 1.079 [Vims/radss]

= Tmech=0.5"0.823*0.0137/(1.079%) = 4.8 ms



Remarks:

For a DC motor, the mechanical time constant Gmech represents the duration needed
to reach 63% of the final speed when applying a voltage step without any resistant
torque, if the electrical time constant is much smaller than the mechanical time
constant.

An overall summary of motor time constants is given a little further.

3.2.3.3. Thermal time constant of the copper:

— %k
Ttherm - Rthcopperiimn Cthcopper
— %
Cthcopper[J/oK] - Masscopper[Kg] 389[J/kg"K]
With:

Rthcopper iron  thermal resistance between copper and iron [°K/W]
Cthcopper thermal capacity of the copper [J/°K]
Masscopper  mass of the copper (winding) [kg]

Hereunder is given an overall summary of motor time constants:

o . . Thermal time
Type Electric time Mechanical time constant of
constant [ms] constant [ms]
copper [s]
HKW085 066B 9,7 7,1 25
HKW085 099B 11,5 5,6 23
HKW108 080C 8,1 3,2 43
HKW108 140C 10,2 2,5 34
HKW108 200C 11,5 2.1 30
HKW155 080C 13,4 7,9 61
HKW155 120C 17,0 4,2 49
HKW155 160C 18,7 3,6 42
HKW155 240C 15,0 3,6 37
HKW195 120C 29,5 3,1 57
HKW195 180C 34,4 2,5 50
HKW195 300C 39,9 21 45
HKW195 360C 43,3 1.4 54
HKW195 420C 36,7 1.3 50
HKW242 225D 27,6 1.3 62
HKW242 375D 30,9 3,4 55
HKW310_200H 25,2 2,5 79
HKW310_300H 28,2 2,3 71
HKW310_400H 30,0 2,0 66
HKW310_500H 28.6 1,4 64




3.2.4. Voltage withstand characteristics of HKW series

The motors fed by converters are subject to higher stresses than in case of sinusoidal
power supply. The combination of fast switching inverters with cables will cause over
voltage due to the transmission line effects. The peak voltage is determined by the
voltage supply, the length of the cables and the voltage rise time. As an example, with
a rise time of 200 ns and a 30 m (100 ft) cable, the voltage at the motor terminals is
twice the inverter voltage.

The insulation system of the HKW motors is designed to withstand high repetitive pulse
voltages and largely exceeds the recommendations of the IEC/TS 60034-25 ed 2.0
2007-03-12 for motors without filters up to 480V AC.

Higher supply voltages are available on request.

MOTOR PULSE WITHSTAND
CHARACTERISTIC CURVES

2.6 -
2.4 +
2.2
2 - /
S 18 -
=
< 16
g 14 | /
©
S 1.2 4
w 1
&_’ 0.8 - e Curve HKW motors
06 - Curve IEC 60034-25: <690V AC
' Curve IEC 60034-25: <500V AC
04 1 Curve IEC 60034-17: <500V AC
0.2
0 T T T T T 1
0 0.2 0.4 0.6 0.8 1 1.2

Voltage Pulse Rise Time (us)

Figure 1: Minimum Voltage withstands characteristics for motors insulations according
to IEC standards. At the top are the typical capabilities for the HKW motors with
additional insulation.

Note: The pulse rise times are defined in accordance with the IEC/TS 60034-17 ed4.0
2006-05-09.

The HKW motors can be used with a supply voltage up to 480 V under the following
conditions:
= The pulse rise times must be longer than 50 ns.
= The repetitive pulse voltages must not exceed the values given in figure 1, Curve
IEC 60034-25 : <500V AC.
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3.3.2. HKW108 standard configurations
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3.3.3. HKW155 standard configurations
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3.3.4. HKW195 standard configurations
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3.3.5. HKW242 standard configurations
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3.3.6. HKW310 standard configurations
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3.4. Motor mounting recommendations

>

Warning : The recommendations in this chapter are general. It is the
integrator responsibility to check if it complies with his application and
to chose and define the correct way to integrate the kit according to
his application, all the regulations and standards applicable.

3.4.1.

Frame recommendation

>

Warning : The user has the entire responsibility to design and prepare
the housing, the shaft, connection box, the support, the coupling
device, shaft line alignment, and shaft line balancing.

Machine design must be even, sufficiently rigid, precise and shall be dimensioned as
to avoid vibrations due to resonance. Integrator bears the entire responsibility for
choice of the key components, such as bearing, encoder, electric connection and
mechanical parts design.

Warning : A motor well-balanced in itself and of a grade A conforming
with IEC 60034-14, may exhibit large vibrations when installed in-situ
arising from various causes, such as unsuitable foundations, reaction
of the driven motor, current ripple from the power supply, etc.
Vibration may also be caused by driving elements with a natural
oscillation frequency very close to the excitation due to the small
residual unbalance of the rotating masses of the motor.

In such cases, checks should be carried out not only on the machine,
but also on each element of the installation. (See ISO 10816-3).

> [>

Warning : A bad setting of the electronic control of the close loop
(gain too high, incorrect filtring ...) can occur an instability of the shaft
line, vibration or/and breakdown - . Please consult us

3.4.2.

Motor flanges

Let 2mm mini between windings and metallic part like flanges.

_Cooling jacket _ Stator

Out wires

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
uy| H
i & __Customer component
& i -

through diametef



3.4.3. Cooling jacket interface HKW****R1000 & R3000

3.4.3.1. HKWO085****R1000 & R3000
COOLING JACKET REQUIRED INTERFACE FOR STANDARD STATOR HKW 085
r L11 Min L12 Mini
6.540.2, . 110°%5 T 5.540.2
W ater cooling inlet .
~and outlet: G178 D
|/ @973 mini) -\
2 g
] . I/ /I . W
| ] | .
I"—(haﬂfo“
Chamfer— 30°
30 on 2+0.2
on 2+0.2
= 5
- B | S ] . | -
$/ NG [Wire Side |
[ 777777 ALY, | |
Motors 010 DM D12 10 LM [12
HKW 085 _066..U
HKW 085_066..P 64 97.5 40.5
HK'w 085_066. .K
10 9 93.9
HEW 065_099..0 ° ¢ °
HKW 085_099..L 97 130.5 40.5
HKWw 085_099..
Drawn | 24/03/10 | ao |".-'isa | | | —E:a—@- General folerances
g Stale
b= DIN IS0 2768 mK
= 1.3
2| A| AM23368 - 24/,03/10 0D T Version : 1+
Vg Format
o R NE ;
VYN Ay [Feuille : indite - folio - 146
SSD Parvex |, - A T T el 20 AoncAN
g ;ﬁ-cruc]tllﬂolat. EESEE W *’(— T C Q JJ’—\‘.[_ )/F ‘ |\ FQF*F C : 2l :L|. [] /_/ [) F \) O /‘ /‘ I
1007 N




3.4.3.2. HKW108****R1000 & R3000
1
COOLING JACKET REQUIRED INTERFACE FOR STANDARD STATOR HKW 108
L17 Min L12 Mini
7.54+0.2 L10°8° T 740.27
W ater cooling inlet .
and ouflef: G174 — D
|/ @135 Mind -\
4 y
] il/ ’ /Ii )
Chamfer— —HO | @0.1 hgggﬂpﬂ
30 on 2£0.2
on 72+0.7
T o T
- B DU | S 1 S S | -
é/ he (Wire Side |
I IEEIIYY, 7 | |
Mators D10 0on 012 L10 L1 17
HKW 108_080..N
HKW 108 _080.. T4 108 bl
HKW 108 _080..F
HKW 108_140..1
( 1 Q
HKW108_160..F | 0 78 299 1 3, 168 4t
HKW 108_140..D
HKW 108_200.. , ., »
HKW 108_200. .F L) 228

orawn | 20,0310 | 00 | viso | [ ] S o e
g Scale
° DIN 1SD 2768 mK
£ 1.3
2[A[ AMZ23368 - 24,03/70 0D I

—Darker| HKW 108

/ \L  [Feville : indite - folio - 2/

, DD, FAWEX | W ATER JACKET INTERFACE | 344020F0011 |A




3.4.3.3. HKW155****R1000 & R3000
COOLING JACKET REQUIRED INTERFACE FOR STANDARD STATOR HKW 155
I_ L11 Mini L12 Mini_,
1.540.2,, | L10°3* T 7+0.2
W afer rooling inlet ‘
O [0.0L [ ‘ and_outlet: G1/k (4]
|/ @135 mini) -\ |
: ALl 7
i | 1 |
/I \
- ‘L hamfe
Chamfer— [CIIERE pamrer
30 on 2+0.2
on 240,27
= 3 =
- B R | R ' S N L =
‘_ =
Sl St =
Né N M imo Siria |
y | [Wire Side]
JLLLLLLL LA
Motors D10 [ om [ b2 [ 1o [ m [ 1
H]W 155_080.AF
HKW 155 _080. AR
el
HKW 155_080.RP 8 1 ¥
HKW 155_080.RR
HK'W 155_120..P
HKW 155_120..R
HKW 155_120. .K 124 157 39
HKW 155_120. .H
1 17 179.¢
HKW 155_120..F 80 8 79
HKW 155_160..P
HKW 155_160..R 9
HK'W 155_160. .H ” 17 ;
HKW 155_160..F
HKW 155.160..0 i
HKW 155_160..C 51
HEW 155 _240..E L4 277 48
Drawn | 24/03/10 ‘ 0D | V= | ‘ | & General folerances
g Scale
z DIN 150 2748 mK
= 13
2| a[ aM23368 - 24,03/10 0D = |version :
| Format
[
m H K W /‘55 Al |Feuille : indice - folio : 3/6
SSD Parvex W AT A T | =) Vo YNy A \
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3.4.3.4. HKW195****R1000 & R3000

SSD Parvex

8 Avenue du lac. BPZ49
21007 O1JON  CEDEX

COOLING JACKET REQUIRED INTERFACE FOR STANDARD STATOR HKW 195
. L1 Mini L12 Mini
M.540.2, o 110795 T 1140.7
Water cooling inlet T
OI0.05[A- Nt outiet (17 [4]
|/ 1@20.95 Mini) \ |
p \
T L ' e A
i | ) |
- L{hnﬂfpﬂ
Chamfer— A 30°
30 on 240.2
on 72+0.2
= 3o =
- N | O ] | -
g N (Wire Side]
I EEII Y, 7 | |
Motors 010 01 012 |10 L1 17
HKW 195_120..V
HKW 195 _120..P 51
HKW 195_120..1 121 167
HKW 195_120..F 60
HKW 195_120..F 68
HKW 195_180..T
HKW 195_180..P o
HKW 195_180..M 181 997
HK W 195_180. . ) '
HKW 195_180..F 220 211 219.9 60
HKW 195_180..C 68
HKW 195_300..M 51
HKW 195_300.. ]
HKW 195_300..F ) s 60
HKW 195_300..F 30 3 -
HKW 195 _300..C
HKW 195 _300..% a3
HKW 195 _380..% 361 L07 83
HKW 195_420..X L2 LG'T 83
prawn [ 1002710 [ 00 |visa | | | @ o e
g Stale
= DIN IS0 2768 mK
: . 1:3
E| A AM23368 - 24,0310 0D - Version : 1+
. Format
= i
LA 4 AL Feuille : indice - folio : &/6
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JACKET

INTERFACE

3LL0Z0F00TT A
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3.4.3.5. HKW242****R1000 & R3000

COOLING JACKET REQUIRED INTERFACE FOR STANDARD STATOR HKW 2472

’ L1 Mini L12 Mini
1L40.2, 110'9% T 1L40.2
. Water cooling inlef ‘
©180.05[A and ouflel: 6172 [A]
ZU.Y0 111
|/ (@20.95 mini) \ |
L ZH! e
I i 1 i %
'*.
] “Lhamfer
Chamfer ©[20.1 |A 0°
) on 2+0.2
on 240.7
= ad [
= R | R~ R R | T
— = =
Sl S =
%‘/ HE Wire Side
1 v LA
Mators 010 D11 012 L10 L11 L12
HKW 2L2_225..N .0
HKW 262 _275. F '
HKW 262_2725..0 2272 268 58
HKW 262_225..C 56
HKW 247 2258 | . an | 69
wkwoeo 35 f | 20 267 | 269.9 49
HKW 242_375..D 58
HKW 262 _375..C 377 418 56
HKW 262_375..8 63
HKW 242_375..A 99

Orawn [ 24/03/10 | oD Visa | ‘ | —Eﬂ-@- General folerances
£ Scale
= DIN IS0 2768 mK
E 1:3
2| A| AM23368 - 24/03/10 0D 7 |version : 1
Format
lll '\." l."l 2
m HK VV 2‘* L AL [Feuitle : indice - folic - 5/6

, 250 Parvex |\ \ TER JACKET INTERFACE | 3LL020F001 A
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3.4.3.6. HKW310****R1000 & R3000

&)
N

B

0

COOLING JACKET

.05]A

REAUIRED

L11 Mini

-

1r+0.5
Crr

112 Mini

18+0.2

|

/

/

W ater cooling inle
~and ouflet:
/ (@720.95 Mini)

G//z—\—‘

\|

1

L

@01 HT

Chamfer—
Lo
av

on 2+40.2

%/

-t —

Q

@D127%"

y
/JTI

""—(h;rrf@r

30

on 240.2

INTERFACE FOR STANDARD STATOR HKW 310

]

4

7
/

010 H

Wire Side

Mofors 010 on 012 L10 LM L12

HKW 310_200..) 71

HKW 310_200. .H 80

HKW 310_200..E 172 241 91

HKW 310_200..0 85

HKW 310_200..C 88

HKWw 310_300..) LAl

HKW 310 _300..H 80

HKW 310_300..E 272 341 1

HKW 310_300..D 85

HKW 310-300..C | 340 %) 339.9 88

HKW 310_400..) 71

AKW 310400, .H 80

HKW 310_400..F 88

HKW 310_£00..F ‘ 91

HKW 310_400..0 S L

HKW 310 _£00..C 68

HKW 310_400..7 o

HKW 310_400..Y

HKW 310_500..7 472 541 103
Pravn | 24703710 | o | B | | | =& General tolerances
£ Scale
& OIN IS0 2768 mK
B[ | AM23368 - 24,/03/10 OD S P—

m w ~ Formal
H /< Al Bﬁb f—-—l- Feuille : indice folio : 6/6

(S, oMo | WATER JACKET INTERFACE | 344020F 0071




3.4.4. Housing interface HKW****R0000 & R2000
3.44.1. HKWO085****R0000 & R2000
For a better thermal exchange, the housing must be in aluminium

HOUSING REQUIRED INTERFACE FOR STANDARD STATOR HKW 085
L2 min -
LA
|
o 4 . e
3 od 27 Echelle 1
— N I ] I | =
5 5 S DETAILS 2
Details 7*\\ &/ 0.02] Echelle 1
M3 l
7z 7 /
/
..J'
Minimum thickness = 15 mm Radius 0.3 mm mexi—"’
Material : Aluminium
AA
COUPE A — A
[ Motors D1 02 [ 03 K L2 3
| HKW 085_066BAU
HKW 085_066BAP 69 106
HKW 085_066BAK
8 84.875 87 28
HKW 085_099BAQ ‘ ‘
HKW 085_099BAL 102 139
HKW 085_099BA
oraun | 0306710 | o0 [vise | | = s
g Stale
= DIN ISO 2768 mK
_E :Z Version : 0«
Vo Format
o] I
VYV N AL Feuille : indice - folio : 176
SSD Parvex C Yalls /\ y




3.4.4.2.

HKW108****R0000 & R2000

For a better thermal exchange, the housing must be in aluminium

HOUSING REQUIRED

L7 mini

INTERFACE FOR STANDARD STATOR HKW 108

™ S
3 od 39 Echelle 1
: T — o == -3
S © © DETAILS 7
tails| 2— Echelle 1
Details|? \\ 0.0
3 y
/ ﬂ"f‘/
Minimum thickness = 14 mm—" Radius 0.3 mm maxi—/
Material : Aluminium
coure A-A
Motors D1 02 D3 L1 L2 L3
HKW 108 _080C AN
HKW 108_080CA 83 127
HKW 108_080C AF
HKW 108 _140C A1 _
07 7.86 1 9
KW 108_T60CAF | 7.8 1o L3 181 29
HKW 108_140CAD
HKW 108_200CAJ
. oL
HKW 108_200C AF 203 | 24

SSD Parvex

8 Avenue du lac. BPZ49
21007 OI1JON  CEDEX

Orawn | 03/06/10 | 0D | Visa | | —E:a—@- )
General folerances
£ Stale
= OIN SO 2768 mK
5 1.7 ) -
= Version : 0+
AW N Al Feuille : indice folio : 2/6

HOUS ING

INTERFACE

34402070013




3.4.4.3.

HKW155****R0000 & R2000

For a better thermal exchange, the housing must be in aluminium

HOUS ING

REQUIRED

443

L7 mini

o
<
H I I I
[sm]
=
Details| 72—

INTERFACE FOR STANDARD STATOR HKW 155

SSD Parvex

8 Avenue du lac. BPZ49
21007 DIJON  CEDEX

3 v
Minimum thickness = 15 mm Radius 0.3 mm max J
Material - Aluminium
coure A-A
Mofors 01 07 03 L1 LZ L3
HKW 155_080C AP
HKW 155_080C AR .
HKW 155_080CRP ¢ 7
HKW 155_080CRR
HKW 155_120C AP
HKW 155_120C AR
HKW 155 _120C AK 121 162
HKW155_120CAH | 154.5 155.33 158 EY
HKW 155 _170C AF
HKW 155_160C AP
HKW 155 _160C AR o
HKW 155_160C AH 161 202
HKW 155_160C AF
HKW 155_160CAD 21
HKW 155 _7L0CBE 2L 297
i 10 N fica
Jrawn | 03706770 | i Bk | | BSACH General folerances
g Scale
= DIN IS0 2768 mK
ES 1.7 - -
= Version : 0+
AL |Feuille : indice - folio : 3/6

HOUS ING

INTERFACE

344020F0013




3.4.44.

HKW195****R0000 & R2000

For a better thermal exchange, the housing must be in aluminium

HOUSING REQUIRED

3 mir

L4|._.<

INTERFACE FOR STANDARD STATOR HKW 195

L7 mini

R

o 5 : N
< <9 N Echelle 1
: o R E— e - o
8 § S DETAILS 2
Details| 2~ Echelle 7
3
Minimum thickness = 16 mm—" Radius 0.3 mm max -
Mafterial : Aluminium
covpe A-A
Motors [ D1 D2 D3 [1 i 3
HKW 195_120CAY
HKW 195 _120C AP | 173
HKW 195 1200 Al 121
HKW 195 _120C AF | 187
HKW 195 _120C AE 190
HK'W 195 _180CAT |
IH:‘-A‘:W%_WSO'_»”J.P 33
HK W 195_180C AM -
HK'W 195 _180C A
HKW 195 _180C AF 247
e 9L 19475 197 L2
HKW 195_180C AC 250
HKW 195_300C AM N
HKW 195_300C A =
HKW 195_300C AF 367
HK'W 195 _300C AE 301 70
HKW 195_300C AC
HKW 195_300C AX 3
HKW 195_3000 8X o
HK W 195 _360CBX 361 483
HKW 195_420CBX 421 543
i /0 N Vies
Drawn | 03706710 0D | Visa | | | —e—@- General tolerances
£ Stale
= DIN SO 2768 mK
5 1.7 — ;
2 Version : 0+
. Formal
m H /< W o Afy o JFeuille . indice - folio : 4/6
SSD Parvex - N T Il
el A g TNTERTA Sl -
A 2/




3.4.4.5.

HKW242****R0000 & R2000

For a better thermal exchange, the housing must be in aluminium

HOUSING REQ

e

3 min B

UIRED INTERFACE FOR STANDARD STATOR HKW 2472

L7 mini

o~ w
o o
7 4 N
- jam)
Details zﬂ\\ OAOQ
b
Minimum thickness = 18 mm Radius 0.3 mm maxi—
Material : Aluminium
cowpe A-A
Motors D1 D2 D3 L1 7 3
HKW 242 _2250 AN 775
HKW 242 _27250 AF )
HKW 242 _2250AD 226 284
HKW 242_2250 AC 292
HEW 262 _2250DAB 795
24 242.21 745 39
HKW 247 3750 AF 425
i 2 7 :\J !‘|j«".
LY IS 376 . L42
439
475

21007

D1JON

CEDEX

Orawn | 03/06/10 | 0o | Visa General tolerances
; e DIN IS0 2768 mK
- 17 F :
g Version : 0+
W / Format
m H V "'v-’r“-.‘" 2 4 2 AL Feuille : indice - folio : 5/6
SSD Parvex| || \ NTE 2000
s mene oy | HUUS NG INTERFACE | 34402080013 |-




3.4.4.6.

HKW310****R0000 & R2000
For a better thermal exchange, the housing must be in aluminium

HOUS ING

L3 mi e

b

REQUIRED

LZ2 mini

Minimum thickness = 10 mm—"

o 5
[ee] oo
\- <4 ] — J— (‘\1 R —
= =
S @
T P
Details|2 \ £/ 0.02

/
/
/
/

Radius 0.3 mm maxi—

INTERFACE FOR STANDARD STATOR HKW 310

SSD Parvex

8 Avenue du lac. BPZ24L9
21007

DIJON  CEDEX

Material : Iron
couee A-A
Mafors 01 Dz 03 L1 L2 L3

HK'W 310_200HAJ 261

AKW 310_200RAR 270

HKW 310 _200HAL 203 281

HKW 310_Z00HAD z75

HKW 310 _200HAC 278

HK'W 310_300HAJ 361

HKW 310 _300HAH 370

HK'W 310_300HAE 303 381

HKW 310_300HAD 75

HKW 310_300HAC 306 309.8 3N 378 48

HKW 310 _400HA J 461

HKW 310 _600HAH LT70

HKW 310 _L00HAF L78

HK'W 310 _400HAE .03 481

HKW 310_400HAD 0TS

HKW 310_400HAC L78

HKW 310 _LO0HAZ 493

HKW 310 _400HAY ]

HKW 310_500HAZ 504 593
Draw 370 D Visa
revn | 02708710 | o b | | | _a_@- General tfolerances
£ Stale
= ODIN 150 2768 mk
2 Version : 0+

=m0
! b ,’I__F Feuille : indice folio : 676

HOUS |

INTERFACE

344070F0013




3.4.5. Shaft interface for HKW****R0000 & R1000

SPINOLE SHAFT REUQUIRED INTERFACE FOR STANDARD ROTOR HKW
[ 7 ]0.02]a] L'
ﬁ 10 Min
p 0
H - LN _
m f
a S
0 01 namfer 15°
' Chamfer 30
o Mini
T Motars 01 Dz D3 | )
HKW 108_080 87 80,4
HKW 108 _140 7.07 L6.8 51 47
HK'W 108_200 208 .
HK W 155_080 85 ) 5-';
HKW 155_120 ) 125 ;
75.13 Tk, -
KW 155160 | 7 L T oeral A
HKW 155_240 | 72L6 SCALE 241
HKkWw 195_120 125
HKW 195_180 185
HKW 195_300 90.15 89.8 98 308
HKW 195_360 368
HKW 195_420 431
HKW 242 _225 231
1 ple] n I |
ol ] 0.8 | 1298 | W2
HK'W 310_200 207
HKW 310_300 307
180,284 179.¢ 196 ———
kw310 500 | 002 ¢ ® [Lo8
HKW 310500 509
Drawn ] 10702710 | 0o | v | | | =3 & General tolerances
g Srale o ﬁ
5 [& [AM26264 - 07017201 PF . JIN IS0 2768 mK
E A |AMZ3368 - 24,0310 0D ?:1 Version :
. H/<"""I Format
m Al LJ_,, Feuille - indice - folio - 171

8 Avenue du lac.

D1JON

21007

BP249
CEDEX

S

—

INTERFALE

344020

0012 B




3.4.6. Hub interface
3.4.6.1.
Tolerance rings part numbers are available on §4.2.3.2

HKW085 and HKW108****R2000 & R3000

SPINOLE HUB REQUIRED INTERFACE FOR STANDARD ROTOR HKW
Type with tolerance ring
&/ [0.01 A 10.01
A~ 10.01]A-B A 10.01]A-B
A g  ZRen E
=
1 o ==, w
v A .
NI I R A | )
g = - k= k= = 5
27 [N AU A U 1 O O SN~ ) EE a1
> = = 2 = © = =
‘ S| S| Q) Ql
N A v 11 1 1
‘> DN G N R
Pt ~ M
7 N = 0.2°0 7 0.2
l\ ) L5 L5013 L1 mini
Ny Y 40.5
S~
Detail DIN 509 72 4+0.5
profil F N "
=1, 11=0.2 13 40.5
- L4 $05 -
Motors 01 | D2 03 D4 o [ s e | w
HK W 085_066 S 9% | 123
33 | 32 |32 oSl | e | w2 1 | 6
HKW 085_099 -0.05 129 | 158
HK W 108_080 69 | 125 0.6
HKw108_140 | 41.5 | 40 | 398701 | 3838 se [ 121 [ 185 | 30 | 8
HK W 108_200 181 |245
Jrawn | DE/06/70 | XL | Ve | | | | _G-@- beneral folerances
g Scale
= DIN SO 2768 mK
é : Version : 0+
== . |
wy - - Al Feuille : indice folio : 1/2
SSD Parvex ‘ ) _ CoA e aYaxl.
B Avemie o lac. 8224 IUR INTERFACE ILLO70F00L |-




3.4.6.2.

HKW155, HKW195, HKW242 and HKW310****R2000 & R3000

SPINDLE HUB REQUIRED

A/ 0.01]

INTERFALCE FOR STANDARD ROTOR HKW

[/ Jo.01

Type w

A l0.01]a-3

th shrinking

A10.01|A-B

€ © © z
o wn wn o
s Y S | R e | I S r
3 5 S &
< ; Q)
W/ f ,
¥ B 30° 7
5 max \F2 = ~
o
1 min
1.3 L28s
Defail DIN 509
Profil F
Motors D1 02 K 12 RT
HKW 155_080 | 56
HKW 155_120 ) ) 96 7
wwss 160 | O o0 oe 136 Detail F2
HKW 155_240 216
HKW 195_120 38
HKW 195_180 119
HKW155_300 | 71 70 77 271
HKW 195_360 31| 0.6
KW 195_420 397
HKW 242225 79
) 06 | 107 ]
HKW 262375 7 329
HKW 310_200 127
HKW 310_300 . ) 227
kw3400 | >0 | P2 | B8 T
HKW 310_500 W28
orawn | 080610 | oD | visa | | ] =
£ Scale
2 DIN 1S0 2768 mK
é : Version :
T KW SERIES
vy - e Al Feuille : indice folio - 2/2

SSD Parvex

8 Avenue du lac. BPZ49
21007 DIJON  CEDEX

HUB INTERFALE

34402070014 |-




3.4.7. O-ring Specification

For HKW with water jacket (R1000 and R3000), the cooling circuit is sealed by four O-
rings seal between stator and user’s housing.

Caution: The 4 O-rings must be greased with an ordinary lubricant

before mounting to avoid damages and leakages.

Caution: Be careful not to make damage on the O-ring during the
mounting to avoid leakage. It's recommended to realize a waterproof
test with 5 bars air pressure during 30 minutes and check if there is

not pressure decreasing.

> PP

Caution: Water inlet and outlet must be aligned with the cables inlet to

guarantee an optimized cooling circulation.

O-ring Cross Working
Motor diameter |section Material |Hardness [temperature Ejrr:s;rpart
(mm) (mm) (CC)
HKWO085|94,97 1,78 NBR 70 shores |-25/+120 5340P0066
HKW108 | 122,32 2,62 FPM 70 shores |-20/+200 5340P0061
HKW155]171,05 3,53 FPM 70 shores |-20/+200 5340P0057
HKW195]209,14 3,53 FPM 70 shores |-20/+200 5340P0068
HKW242[253,59 3,53 NBR 70 shores |-25/+120 5340P0006
HKW310] 329,79 3,53 FPM 70 shores |-20/+200 5340P0075

3.4.8. Condensation water drain hole

Condensation and risk of rust may occur when the temperature gradient between the
air and the water becomes significant, so drain holes must be integrated on the frame
design. These holes must be positioned at the lowest point in the motor housing.



Condensation water drain holes must be checked at least once a year

3.4.9. Design Compliance

The integrator is responsible for compliance with directives, regulations and standards.
Nonexhaustively, the integrator has to certify the complete motor design in order to be
comformed to the guide lines (nonexhaustively).

e Low Voltage Directive 2014/35/EU

¢ RoHs Directive 2011-65 CE

e EMC Directive 2004-108 CE

The complete motor must comply with the IEC60034 standard
The heating of the complete motor must meet the requirements of the class F insulation
(cf. IEC 60034-1)

3.4.10. Dielectric test

Each complete motor must undergo once completely, a dielectric test (Routine test) in
accordance with the standard IEC 60034-1 (i.e. 1500 V during 1 min for 230 Vac).

3.4.11. Earthing

A protective earth cable with the appropriate cable diameter must connect the complete
motor stator to the grounding (cf. standards: NF C15-100, CEI 60364-1, IEC 60204-1).

Section of phases Corresponding minimal cross-
conductors, section of earthing conductor,
S[mm?] S, [mm?]
S<=16 S
16<5<=35 16
$>35 0.55

3.4.12. Minimum clearances for insulation and creepage distances

Depending on the pollution degree and the voltage in use, the minimum clearances
for insulation and creepage distances must meet the standard EN 60664-1.

It is the integrator's responsibility to take the needed actions to comply with these
distances or by adding proper additional insulation.

3.4.1. Ground continuity compliance

The complete motors must meet the standards IEC 60204-1.

Continuity of the grounding circuit : On each complete unit, the resistance between
any conductive point and the grounding conductor shall not exeed than100 mQ. This
test shall be performed before the dielectric tests. (EN 60204-1: Safety of the
machine)



3.4.2. Protection rating

cf. IEC 60529 and IEC 60034-5

The frameless motors show an IP00 protection rating. It is the integrator's responsibility
to ensure the appropriate protection rating depending on the use of the complete motor
(protection against electric shocks of persons, protection against dust, liquids, solid
particles, ...

3.4.3. Overspeed test

A qualification test at 20% above the rated speed during at least 1 min, must be carried
out according to the standard IEC 60034-1.

3.4.4. EMC Directive

cf. guide lines 2004-108 CE and standard IEC 61800-3
It is the integrator's responsibility to ensure that the complete motor and drive in use
comply with the EMC directive.

3.4.5. Other requirements

The previous list is not exhaustive and all the other requirements in the regulation
standard and directives must be checked by the integrator.



3.5. Cooling

In compliance with the IEC 60034-1 standards:
3.5.1. Water cooled motor — HKW series

Caution : For option RO000 (without water jacket) and R2000 (without
water jacket), It's impossible to cool the stator directly on the stack of
laminations. Customers must to put a water jacket on the stator with a
thermal resitance lowest as possible.

Danger: The cooling system has to be operational when the motor is
running or energized.

Danger: The Inlet temperature and the water flow have to be
monitored to avoid any exceeding temperature values.

Caution: When motor is not running, the cooling system has to be
stopped 10 minutes after motor shut down.

Caution: Condensation and risk of rust may occur when the
temperature gradient between the air and the water becomes
significant. Condensation is also linked to hygrometry rate.

To avoid any issue, we recommend: Tyater > Tair - 2°C.

The motor can be used with an ambient temperature between 27°C to
40°C with a high water temperature but with derating.

If inlet water temperature becomes higher than 25°C, derating factor
must be applied according to §3.1.2 Temperature Derating

Caution: the ambient air temperature shall not exceed 40°C in the
vicinity of the motor flange

el alzdidl>dl>dl><

Danger: If the water flow stops, the motor can be damaged or
destroyed causing accidents.




3.5.2. Additives for water as cooling media

Please refer to motor technical data for coolant flow rates.

The water inlet temperature must not exceed 25°C without torque derating.
The water inlet temperature must not be below 5°C.

The inner pressure of the cooling liquid must not exceed 5 bars.

Caution: To avoid the corrosion of the motor cooling system
(aluminum or steel), the water must have anti-corrosion additive.

The spindle servomotors are water cooled. Corrosion inhibitors must be added to the
water to avoid the corrosion. The complete cooling system must be taken into account
to choose the right additive, this includes: the different materials in the cooling circuit,
the chiller manufacturer recommendations, the quality of the water...

The right additive solution is the responsibility of the user. Some additives like
TYFOCOR or GLYSANTIN G48 correctly used have demonstrated their ability to
prevent corrosion in a closed cooling circuit

For example: Glysantin G48 recommendations are :
- Water hardness: 0 to 20°dH (0 — 3.6 mmol/l)
- Chloride content: max. 100ppm
- Sulphate content: max. 100ppm

Caution: The water quality is very important and must comply with
supplier recommendations. The additive quantity and periodic
replacement must respect the same supplier recommendations.

Caution: The additive choice must take into account the global cooling
system (chiller or water exchanger recommendations...).

Select carefully the materials of all the cooling system parts (chiller,
exchanger, hoses, adapters and fittings) because the difference
between material galvanic potential can make corrosion.




3.5.3. Motor cooling circuit data

HKW servomotors are cooled by water. An anti-corrosion product must be mixed to
the water. The main characteristics of cooling are given in the table bellow:

Average flow Motor power

necessary for BRI losses at max Maximum inlet Maximum
k pressure @ . .
cooling . speed and cooling outlet cooling
nominal water .
(water : 70% flow continuous temperature temperature
minimum) operation

[L/min] [Bars] [kW] [°C] [°C]
HKWO085_066BAU 2.25 0.10 0.5 25 28.5
HKWO085_066BAP 2.25 0.10 0.8 25 30.9
HKWO085_066BAK 3.37 0.22 1.3 25 31.0
HKWO085_099BAQ 3.37 0.31 0.9 25 29.1
HKWO085_099BAL 3.37 0.31 1.3 25 31.2
HKWO085_099BAl 3.93 0.41 1.6 25 31.6
HKW108_080CAN 3.37 0.07 1.2 25 30.5
HKW108_080CAl 3.37 0.07 1.5 25 31.9
HKW108_080CAF 3.37 0.07 1.5 25 31.9
HKW108_140CAl 5.62 0.27 2.1 25 31.0
HKW108_140CAF 5.62 0.27 2.4 25 31.9
HKW108_140CAD 5.62 0.27 2.4 25 31.9
HKW108_200CAJ 5.62 0.37 1.8 25 30.2
HKW108_200CAF 7.86 0.70 3.0 25 31.1
HKW108_200CAD 8.99 0.90 3.5 25 31.3
HKW155_080CRR 5.62 0.18 1.5 25 29.3
HKW155_080CRP 5.62 0.18 1.5 25 29.3
HKW155_080CAR 5.62 0.18 1.8 25 30.2
HKW155_080CAP 5.62 0.18 1.8 25 30.2
HKW155_120CAR 5.62 0.25 1.8 25 30.2
HKW155_120CAK 8.99 0.60 3.2 25 30.7
HKW155_120CAH 8.99 0.60 3.2 25 30.7
HKW155_120CAF 8.99 0.60 3.1 25 30.6
HKW155_160CAR 11.23 1.17 2.0 25 27.9
HKW155_160CAP 11.23 1.17 2.3 25 28.3
HKW155_160CAH 11.23 1.17 4.2 25 31.0
HKW155_160CAF 11.23 1.17 4.2 25 31.0
HKW155_160CAD 11.23 1.17 3.8 25 30.4
HKW195_120CAV 7.86 0.16 1.2 25 27.5
HKW195_120CAP 7.86 0.16 1.7 25 28.5
HKW195_120CAl 7.86 0.16 2.9 25 30.9
HKW195_120CAF 7.86 0.16 3.0 25 31.1
HKW195_120CAE 7.86 0.16 3.2 25 31.6
HKW195_180CAT 11.23 0.44 1.7 25 27.4
HKW195_180CAP 11.23 0.44 2.0 25 27.9
HKW195_180CAM 11.23 0.44 2.5 25 28.6
HKW195_180CAJ 11.23 0.44 3.4 25 29.9
HKW195_180CAF 13.48 0.62 5.3 25 31.3
HKW195_180CAC 13.48 0.62 5.8 25 31.9
HKW195_300CAM 17.97 1.70 2.4 25 27.2
HKW195_300CAJ 17.97 1.70 2.7 25 27.4
HKW195_300CAF 17.97 1.70 4.1 25 28.7
HKW195_300CAE 17.97 1.70 5.0 25 29.5
HKW195_300CAC 17.97 1.70 6.3 25 30.6
HKW195_300CAX 17.97 1.70 7.0 25 31.3
HKW195_300CBU 17.97 1.70 6.4 25 30.7
HKW195_360CBU 28.08 1.61 11.0 25 31.3
HKW195_420CBU 30.33 2.16 12.0 25 31.4

HKW195_420CBX 25.84 1.60 10.0 25 31.2



Average flow Motor power

Maxi drop

necessary for losses at max  Maximum inlet Maximum
k pressure @ . .
cooling ) speed and cooling outlet cooling
nominal water .
(water : 70% flow continuous temperature temperature
minimum) operation

[L/min] [Bars] [kW] [°C] [°C]
HKW242_225DAN 20.22 0.64 5.1 25 29.1
HKW242_225DAF 20.22 0.64 5.2 25 29.1
HKW242_225DAD 20.22 0.64 5.3 25 29.2
HKW242_225DAC 20.22 0.64 5.4 25 29.3
HKW242_225DAB 20.22 0.64 6.2 25 29.9
HKW242_375DAF 28.08 1.90 8.5 25 29.9
HKW242_375DAD 28.08 1.90 8.6 25 29.9
HKW242_375DAC 28.08 1.90 8.7 25 30.0
HKW242_375DAB 28.08 1.90 8.9 25 30.1
HKW242_375DAA 28.08 1.90 10.0 25 30.7
HKW242_375DBB 28.08 1.90 10.3 25 30.9
HKW242_375DBY 28.08 1.90 11.8 25 31.8
HKW242_375DBW 28.08 1.90 10.6 25 31.1
HKW310_200HA)J 16.85 0.27 6.2 25 30.9
HKW310_200HAH 16.85 0.27 6.3 25 31.0
HKW310_200HAE 16.85 0.27 6.4 25 31.1
HKW310_200HAD 16.85 0.27 6.7 25 31.4
HKW310_200HAC 16.85 0.27 6.7 25 31.4
HKW310_300HA)J 23.59 0.75 9.3 25 31.3
HKW310_300HAH 23.59 0.75 9.3 25 31.3
HKW310_300HAE 23.59 0.75 9.4 25 31.4
HKW310_300HAD 23.59 0.75 9.5 25 31.5
HKW310_300HAC 23.59 0.75 9.6 25 31.6
HKW310_400HA)J 31.45 1.70 12.3 25 31.3
HKW310_400HAH 31.45 1.70 12.3 25 31.3
HKW310_400HAF 31.45 1.70 12.4 25 31.3
HKW310_400HAE 31.45 1.70 12.4 25 31.3
HKW310_400HAD 31.45 1.70 12.5 25 31.4
HKW310_400HAC 31.45 1.70 12.6 25 31.5
HKW310_400HAY 33.70 1.93 13.7 25 31.5
HKW310_500HBX 39.32 3.23 15.7 25 31.4
HKW310_500HBB 39.32 3.23 16.3 25 31.7
HKW310_500HBY 39.32 3.23 17.5 25 32.2

3.5.4. Chiller selection

Chiller must be able to evacuate motor power loss (see table above).
Chiller pump must provide water flow through motor and pipe pressure drop.
Inlet temperature must be inferior to 25°C.

You can find various chillers solutions in Parker Hiross - http://www.dh-hiross.com/



3.5.5. Flow derating according to glycol concentration

Glycol concentration [%]
0 10 20 30 40 50
5 5.1 583 5.6 5.9 6.2
10 10.2 10.6 11.1 11.8 124
15 15.3 15.9 16.7 17.6 18.7
20 204 212 222 235 249
25 255 26.5 27.8 294 31.1
30 30.6 31.8 334 353 37.3
35 357 371 38.9 411 43.6
40 40.8 424 445 47.0 49.8
45 459 47.7 50.0 529 56.0
50 51.0 53.0 55.6 58.8 62.2
55 56.1 58.3 61.2 64.7 68.4
60 61.2 63.5 66.7 705 74.7
= 65 66.4 68.8 72.3 76.4 80.9
E 70 715 741 77.8 823 87.1
i' 75 76.6 794 834 88.2 93.3
o=
© 80 81.7 84.7 89.0 94.1 99.5
% 85 86.8 90.0 9.5 99.9 105.8
T 90 91.9 95.3 100.1 105.8 112.0
95 97.0 100.6 105.6 11.7 118.2
100 102.1 105.9 111.2 117.6 124.4
110 112.3 116.5 122.3 129.3 136.9
120 122.5 1271 1334 1411 149.3
130 132.7 137.7 144.6 152.8 161.8
140 142.9 148.3 155.7 164.6 174.2
150 153.1 158.9 166.8 176.3 186.6
160 163.3 169.5 177.9 188.1 199.1
170 173.5 180.1 189.0 199.9 2115
180 183.7 190.6 200.2 2116 224.0
190 194.0 201.2 211.3 2234 236.4
200 204.2 211.8 2224 2351 248.9

Use of the table above - Example

If the motor needs 25 I/min with 0% glycol,
If application needs 20% glycol, the water flow must be 26.5 I/min,
If application needs 40% glycol, the water flow must be 29.4 I/min.




Main formulas

Power _dissipation * 60

Flow _rate =

A6°*C,

With: Flow rate [I/min]
Power_dissipation [W]
AQ° Gradient inlet-outlet [°C]
Cp thermal specific capacity of the water as coolant [J/kg°K]
(Cp depends on the % glycol concentration please see below)

Thermal specific capacity Cp according to % glycol concentration and

temperature

We have considered an average temperature of the coolant of 30°C.

Glycol
concentration [%]

Average temperature of the
water as coolant [°C]

Thermal specific capacity of
the water Cp [J/kg°K]

0 30 4176
30 30 3755
40 30 3551
50 30 3354




3.5.6. Water cooling diagram

Recommendation: The use of a filter allows to reduce the presence of
impurities or chips in the water circuit in order to prevent its
obstruction.

We recommend 0.1mm filter.

This section shows typical water cooling diagram :

There is no

recommendation

on water inlet and
@ outlet position

Chiller or Exchanger — pump

Recommendations:
- Check water flow at this point

- Check inlet temperature

Spindle servomotor

Chiller or Exchanger
. 4

Recommendations:
- Check inlet temperature

Water fl
L\f Water flow
Pump /QQ

Water flow
regulators

Water flow
meter

-

]

Spindle servomotors



No Parallel Circuit

Chiller or without flow control

L

v
v

To other(s) device(s)

Spindle servomotor

No Serial Circuit

=

Pump

] ]

Spindle servomotors



3.6. Thermal Protection

Protection against thermal overloading of the motor is provided by two PTC thermistors
and one KTY temperature sensor (and one more in case of KTY failure) built into the
stator winding as standard. The thermal sensors, due to their thermal inertia, are
unable to follow very fast winding temperature variations. They achieve their thermal
steady state after a few minutes.

Warning: To protect correctly the motor against very fast overload,
please refer to 3.1.7. Peak current limitations

Yellow Yellow White White Brown
|
[
PH1/PH2 - J'_
P[] PHZ
PH2 /PH3 + :—+
|
|
i-\C\/[GZ/I(S)Owire KTY 84 AW Q2L wires

3.6.1. Alarm tripping with PTC thermistors :

The thermal probes (PTC thermistors) fitted in the servomotor winding trip the
electronic system at 150° + 5° C. When the rated tripping temperature is reached, the
PTC thermistor resistance changes very quickly. This resistance can be monitored by
the drive to protect the motor.

The graph and tab below

shows PTC sensor Resistance (Q)
resistance as a function of A
temperature /
(Tn is nominal temperature) 80000
Temperature Resistance 26600 /
value
-20°C up to Ty-20°C | R<500Q
TNF-5°C R<1100Q 1100Q
TNF+5°C R>2660Q
TNF+15°C R=8000Q 500Q
\ _/
O SC)J 8 8 8 Temperature (°C)
Q Yoz v ¥



3.6.2. Temperature measurement with KTY sensors:

Motor temperature can also be continuously monitored by the drive using a KTY 84-
130 thermal sensor built in to the stator winding. KTY sensors are semiconductor
sensors that change their resistance according to an approximately linear
characteristic. The required temperature limits for alarm and tripping can be set in the
drive.

The graph below shows KTY sensor resistance vs temperature, for a measuring
current of 2 mA:

3
R
(k) /
2 ///
/ A
1
0
-100 0 100 200 300

Tamb (°C)

Warning: KTY sensor is sensitive to electrostatic discharge. So,
always wear an antistatic wrist strap during KTY handling.

Warning: KTY sensor is polarized. Do not invert the wires.

Warning: KTY sensor is sensitive. Do not check it with a Ohmmeter or
any measuring or testing device.




3.7. Power electrical connections

3.7.1. Wires sizes

In every country, you must respect all the local electrical installation
regulations.

>

Not limiting example in France: NFC 15-100 or IEC 60364 as well in Europe.

Cable selection depends on the cable construction, so refer to the
cable technical documentation to choose wire sizes

Some drives have cable limitations or recommendations; please refer
to the drive technical documentation for any further information.

> >

Cable selection

At standstill, the current must be limited at 80% of the low speed
current |, and cable has to support peak current for a long period. So,
if the motor works at standstill, the current to select wire size is

V2 x0.810=1,13 x L.

>

Sizes for HO7 RN-F cable, for a 3 cores in a cable tray at 30°C max

Section Imax
[mm?] [Arms]
1.5 17
25 23
4 31
6 42
10 55
16 74
25 97
35 120
50 146
70 185
95 224
120 260
150 299
185 341
240 401
300 461




Example of sizes for HO7 RN-F cable :

Conditions of use:

Case of 3 conductors type HO7 RN-F: 60°C maximum
Ambient temperature: 30°C

Cable runs on dedicated cables ways

Current limited to 80%*lo at low speed or at motor stall.

Example:

[0=100 Arms

Permanent current at standstill : 80 Arms

Max permanent current in the cable = 113 Arms

Cable section selection = 35mm? for a 3 cores in a cable tray at 30°C max.

You also have to respect the Drive commissioning manual and the cables current
densities or voltage specifications

3.7.2. Conversion Awg/kcmil/mm?:

Awg kcmil mm?
500 253

400 203

350 177

300 152

250 127

0000 (4/0) 212 107
000 (3/0) 168 85

00 (2/0) 133 67.4

0 (1/0) 106 53.5

1 83.7 42.4

2 66.4 33.6

3 52.6 26.7

4 41.7 21.2

5 33.1 16.8

6 26.3 13.3

7 20.8 10.5

8 16.5 8.37

9 13.1 6.63

10 10.4 5.26
11 8.23 417
12 6.53 3.31
14 4.10 2.08
16 2.58 1.31
18 1.62 0.82
20 1.03 0.52
22 0.63 0.32
24 0.39 0.20
26 0.26 0.13




3.7.3. Motor cable length

For motors windings which present low inductance values or low resistance values,
the own cable inductance, respectively own resistance, in case of large cable length
can greatly reduce the maximum speed of the motor. Please contact PARKER for
further information.

Caution: It might be necessary to fit a filter at the servo-drive output if
the length of the cable exceeds 25 m. Consult us.

3.7.4. Ground connection

DANGER: For the safety, you need to connect stator to the ground.
Consult local regulation to choose the cross section and to know
resistance limits to check ground continuity between frame and
ground wire.

3.7.5. Motor cable
The motor cables are flexible, so cables can take any direction.

The electrical connection on HKW servomotor in kit version is realized by high
performance cable. The motor cable section depends of the motor current level. Please
refer to the outline drawing to know the cross section (depending of torque/speed
characteristics letter code).



Caution: The motor cables are designed for high current density, so
cable surface can reach temperatures exceeding 100°C.

Caution: The wiring must comply with the drive commissioning
manual and with recommended cables.

Caution: Section motor cable is lower than commissioning section
cable between motor and drive due to high performance motor cable
design. Do not take the same cable section than motor ones.

> B B

Attention: Do not mix feedback wires with motor wires to avoid EMI
(electromagnetic interference). EMI risk to set default the drive.
So, careful to separate resolver and motor wires.




3.8. Feedback system

3.8.1. Resolver
3.8.1.1. Overview

A resolver is an angular position sensor. It is used to determine rotor position. Its
signals are processed by the drive in order to control the stator currents, the speed
and the position.

The resolver is a high precision device and must be wired and mounted with care.
Four resolver types are available (CB52, CB102, CB152 and CB158) with or without
connectors.

Resolver CB

Electric scheme

R1: R?d Wight ROTOR S1: Red
(€ _
T I/+\' Cos Theta l
\
O =
R2 - Yellow Wight $3 : Black 3—
m STATOR 5
Sin Theta =i
R1.R2 : excitation . —> .
S2: Yellow St : Blue 2481 2405
L et

$1 = Cos - S2 Sin - R1 = exiftation +
S3 = Cos + Sk = Sin + R2 = exitation -

Rotor is clock wise rotation viewed from mounting flange end (F view)

Attention: Do not mix resolver wires with motor wires to avoid EMI
(electromagnetic interference). EMI risk to set default the drive.
So, careful to separate resolver and motor wires.




3.8.1.2. Example of resolver mounting

Screw and ring
to fit stator

Stator

Rotor

Forcing nut

Motor shaft

Example of fixing the stator
[/ 3 or 4 forcing flanges

_Example of fixing the rotor
| with forcing nut

Nl g

Example of fixing the rotor Example of fixing the stator
of the resolver of the resolver



3.8.1.3. Resolver characteristics

Part number without CB52SAR1000 CB102SAR1000

connector

Part number with connector CB52SAR2000 CB102SAR2000

Motor associated HKWO085/ HKW108/ | HKW108 / HKW155 /
HKW155 / HKW195 HKW195 / HKW242

Maximum speed 50 000 rpm 20 000 rpm

Number of pole 2 poles 2 poles

Feeding voltage at 8 KHz 7 Vrms 7 Vrms

Feeding current at 8 KHz 70mA maximum 70mA maximum

Precision under 7Vrms at 8KHz | +/-6’ +/-10’

Transformation ratio at 8 KHz 0.425 mini, 0.55 maxi | 0.425 mini, 0.55 maxi

Input DC resistance, supply Mini 24 Q Mini : 15.1 Q

transformer (R1-R2) Maxi 26 Q Maxi : 16.2 Q

DC stator resistance output sin Mini 34.5 Q Mini 57.4 Q

(S2-S4) output cos (S1-S3) Maxi 37.5 Q Maxi 63Q

Insulation resistance = 50MQ = 50MQ

Assembly Direct on shaft end Direct on shaft end

Operating temperature -55/+155 °C -55/+155 °C

Part number without CB152SAR1000 CB158SAR1000

connector

Part number with connector CB152SAR2000 CB158SAR2000

. HKW195 / HKW242 /

Motor associated HKW310 HKW242 / HKW310

Maximum speed 20 000 rpm 20 000 rpm

Number of pole 2 poles 8 poles

Feeding voltage at 8 KHz 7 Vrms 7 Vrms

Feeding current at 8 KHz 70mA maximum 70mA maximum

Precision under 7Vrms at 8KHz | +/-10’ +/-1.5

Transformation ratio at 8 KHz 0.425 mini, 0.55 maxi 0.425 mini, 0.55 maxi

Input DC resistance, supply Mini 19.2 Q Mini : 18.9 Q

transformer (R1-R2) Maxi 20.8 Q Maxi : 20.4 Q

DC stator resistance output sin Mini 50.8 Q Mini 45.5 Q

(S2-S4) output cos (S1-S3) Maxi 56.2 Q Maxi 50.0 Q

Insulation resistance = 50MQ = 50MQ

Assembly Direct on shaft end Direct on shaft end

Operating temperature -55/+155 °C -55/+155 °C




CB 52, CB102, CB 152 resolvers are single pole pair resolvers: they
give absolute position on 1 motor rotation.

The CB 158 resolver is a 4 pole pair resolver: it provides information
every 1/4 turn.

It cannot be used for absolute positioning over one revolution.

It can be used to control the HKW242 and HKW310 motors only.

> > >

For easy spindle integration and electrical checking a connector is
recommended for the signals.

3.8.2. Cables and connectors associated to the resolver

Cable reference for DIGIVEX drive: CD1UA1F1R0xxx depending on length
Cable reference for AC 890 drive: CS4UA1F1R0xxx depending on length.
The "xxx" in the part number must be replaced by the length in meter.

Ex : for 20m cable, "xxx" = 020.

For other drive, you can assembly cable and plug by soldering with part number on

the tab below:

Feedback Sensor

Cable reference

Plug reference

Resolver

6537P0047

220065R4621

3.8.3. Resolver setting

During the setting procedure, it is strictly necessary to respect the 3 following

conditions:

- The rotor must be able to rotate freely. The maximum friction torque on the

rotor must not exceed 1% of the motor permanent torque.

- The cooling circuit has to be in use.
- The operator must be able to reach the resolver stator and to manually turn it

and lock it (access to the locking screws).

Look at the drive instruction manual for the setting procedure details.




Caution: Resolver setting is obtained by turning the resolver stator
when the cooling system is in operation. An easy access to the
resolver and the resolver fixing screws should be provided by the
spindle design. The minimum required angle is given in the following

table.
Motor Mininum rotation angle
HKW085 190°
HKW108 130°
HKW155 130°
HKW195 130°
HKW?242 100°
HKW310 55°

Attention: To get the right electrical characteristics of the resolver,
the relative position between rotor and stator must be respected
(CB52: 1.1+4/-0.25, CB102: 2+/-0.2 and CB152/158: 1.5+/-0.2).

So, pay attention about rotor expansion of the motor: for long motors
and due to the temperature rising (80 to 100°C), the shaft's expansion
can be superior to tolerance interval (0.4mm).

In this case, we recommend placing the resolver near the fix bearing.

Attention: The resolver cable is shielded. The shielding is continued
by the green & yellow lead (see resolver drawings). It must be
connected to the resolver cable shielding from the drive. If the
PARKER resolver cable is utilized, connect the resolver cable
shielding (green & yellow) to connector pin #9.




A | A

¥3d33 Harlag

000 | J0F L ¥¥E ONIMYJA e e

JUSURAZ BIYUSEI UL

o 11021 41 poul

Resolver drawings

3.8.3.1.

1 o704 m( hilbinic PP
b : M
RE e NmMQ _ = xoas [ e _ prisa] @0 | 95/60/08 pusieng 6y g0 1ybiap
safupy Bujodoy 20 €
Joaeas syl Buix)4 o aqdupxy
u Buiadog yjim
T0-9°57 Ja3ad eyy Buixiy jo eqdumxg
0 SCT0F |71

Oy Useniaq Ua|Susl|p fauessy .
L\\

S00FBST

EEETE
1
|
|
|

0
| X0W FEE

24 247058

5170- ¥ 256

sbossod fE@
|
Hale
20— 1058

5170- ¥ 50
01070+ 42058

GEOO+

R
1+

En

futu uw Qg = 91909 PapT IeYg

05971
b 174 st
EC ! qA9a c'o-9f e W¥OJE0 o Wo|Zeta \
T : InTojomns
BZOMY - MGQ"0 W013335 - I a3 5z
24 ILHNAYE g0s | P
14 31 [HM/034 “if SEDFILL
Z20M¢ - QgEtQ UB 902G L PTISUD ¢ NIZHI/MOTIZ —— _ a0l
AN IMYHO MNOTLYL490Y 9N TLNAOK




FaX | A
x3033 WNOf1d ool H
Eredn a0a np anueny 5 ddl FO/FO/ZO F1TIE WY | | B
*0002d0F L FE ONIMYAd |
E S JUSLNICD 1B LUAP 1 JU0]
| : a)qag m{_ 2
- 0 h
2589 e e e e T e el e o e
5z 1x9| Buya-g/ /EE@ cd
& P ledg
= 14 |
i i = 7 ;
et - |2 bl i} 5z 7
g - ” 7 g
_1 i 9
| _ /! ¥ safupny Bujodod ¢ 4o €
M!! B LT m.m w 401035 ayl Buixid 4o a(duoxg
574 Ly £ L
- uo13ound fuid Jejoeuuo) ynu Buisaog yyim
AT3134¥43as 031714dNS L3H205 HOLI3MNaD AR Jated a3 Buix|4 o s]dusg
0 SCOF UL
B-7 Ueoniaq Ua[Susu|p Mausssy

BTOMY - GO0 MOI3225

7MY - JUpETQ ui3aeg

2

P11845

fujw uw Qo5 = #1909 PEPT IBYS

e

A28

JLIHM ATV TE
AL [HK/034

 HAFHEMATIIA

51°0- ¥ "ea#

abossod @

f————————

SO DFBGE

70— 17058
24440058

5170- ¥ 50

]

ONIM7Hd

ﬁmg

0571
5170+

20-5F"2
4

[
570+

Z2T0F g0l

10U $2¢
ERETY
|
|
|
|

01070+ L47 0GP

GEO O+

A0l [/

e | ——

5C°0F 171

MOTLYL1d¥ay 9NITLNNOW




A

FaN

5]

000 | ICEBEVE

ONIMYHd

£3033  MOS1d Lc
BHIdE 757 AR enuesy B —

=

GWr 86710461 ESSEL WY

gWr BESL0S9E L3561 WY

JUBUNICK 0 JUSP 1 4UC)

o
SRR

dd 2060721 ZELIEZ WY | 2

| a7y m{_
ok A
N3 e 0183 . EEESIEE presd BHe | S6/90/51 pesieed By 6 0" 34618M
sabupn4 Buiodoy ¢ Jo g
Jo1035 B3 Bui| 4 4o eduoxg
u_m_.._ Buiouoy s%_.__
Jo70d 8yl Bux [} jo ejdunx
T Y 114 40 =] E|
B0+ ER o
ot 207 2 N
G-y usenien uo|suau|p Nguassy >
===
L e — Ay
-1 T
N |
|
. T Ve
= & Eot =3 = Z  |e
c |~ : BlgE . Bk
- N T PRE aaE B | N N
| r o claim
i al
: 2]
s
W W (o5 = 3qo pepl lags 1’03 5'C
k5 ¢ 38 I"0F5'E . . .
£ 12778 R v oo ©) | v [0 #
Z5 HOT13A shra
BTOMY - MUG0TQ U213285 I5 ! 34 P
cd ¢ ALIHMA0Y T
(5 3LIH4/03
ETINY - GUUpE () WD I3RSL P113YE * W3/ MOTIAA

INIMYHD

MNOTLYLd¥aY SNTLNNOW




| FAY

EETEERNITRE] =
e R ] dd ¥0/¥0/E0 BIIIT WY [P Qur 86/10/61 ESSEL Wy [ D |E
»000CICEBEYE ONIMYAd L B a6 10/az 2w WY | 9] 3
dHE0/E0%ALL ZELIE WY | 2 w e
| fenedl By ¥
9y Ea M
NI e sy c014d _ xazd [ ] ] prosd @He | S6/30/51 pesieed By 670" 3ub1an
| JUDAIRS SS0QUa 2ny
St S_pqmmam
ShCpu e ] #IJog
- —T 14 0] =dJag
= - 7 E_wa00n
oy | = F3 g =d.Jag sabur|y Buiodoy ¢ Jo g
= o 5 m HMMM 03035 243 Buixiy Jo aqduma
C W |
il BCEET: qnu Buiousy yim
— S i £ 10 0704 81 Buix(s s o7dunxg
= - NG
H_ [ LTEB X ¥ i m =
U | aua frusuaplosony e
INFWAd¥d35 FF4AIT dNFLIINNOD FSYHHT \
0 CE 0 — =
_ 0 9¢ —f .
E'ot 7ot zoF T R |
f—7 US5Mi3q UG |SUSUTp F]ouacsy :
1
O =
s | ep s Bls
. 2 .|| 2sE R - —-—1-
g = 2 |4 [2 |2 ssE &
W B - = [ = EElN
S A El
w g r i
i at

]
Ul W oG = 89403 Pap] 1aug NN |A ” _mo.a_@u _ » _mc.o_ J T

R I p— [
£ A — S
Ze NN e S0F 7B zoFe
BTaMY - MUEDTD WO133I5 |5 ° 03
24 * 3LIHN/ MV IE
¢ 3LTHN0I e
ETOMY — JUURE"Q Ual323g T PYIAYS ¢ NFFHOOMOTIEA NOTLYL1dYay ONILNNOW

aNIMYHd

v Av




FaX

%3033 Mor1d gWr 96710461 ESGEL Wy | O [E
QOOO —m _.mmm.vm @ZHZJ.W__”_ R BWr 86/10/92 43561 WY | 9 m
2 JUBLNICE E13UBP I JuB)
| ey H
NI " forma mﬁ ¢S149 ; RS [ press] @Hr | 56/90/97 pesieng By z @ aubiem
ssbupty Bujodsy p Jo g
o Jajnys ayy Buixiy jo a7ducxy
ET(+
DCt Iy Bujadog yie
70+ “dod a3 Buix|y 4o e7duoxy -
[N \,
0% 5| g-y Usamiaq
'ofa ¢ Uo|sUslp h|guassy N

H

0 E'BE
£ 0+

sbrssoed 947 @

ZH9018
ETOFOFIP
Marle
ETOF 0514

IUIW W 005 = 97902 PERTIBS

15 Ind
ES A1v18
6 ! LUNRERS
BEMY - PMUED'D UB| 3335 I5 a3y
gd + 31HA0E
I1d ENGLRIEL] g
ZTOMY - UPETQ Ual3SS T PYISUL ¢ NEIOAMOTIIN — =
INIMYHA

————

g0¥6°8

Ql070+9¢ (8
[EETENT
goan[d

5E0" 0t

[+]

7]

|A ¥ _mo.o,.__©_

[ el

Z'0F5'l

MOTLYLdYa¥ SNTLNNCK




FAN | AN

®anan  Nesld G 86/10/6) ESGEI Wy | D (&
2 BFTJE T MR enue 2
OOQNM _‘mm_m.vm @Z H Zd\NH_D l BHC BE/10/52 48561 WY | 9 |E QUSROG 78 19Usp1 1U)
| _comf gy ﬁ dd pO/PO/Z0 GLAIE Wy | > |8 6 mw -
5 : A
BE] o fnpuey | sewaay Nm._ _. mu , .._P.E. Eli=n} _ .:_.n_ _ Ts_uzu_ A _ S6/90/97  pebimeg 1 c 4B 13N
gz 1xg| Buid-g/ ER EEP ] 7 sabupny Bujouoy p Jo g
I 7 I Jajnis ayy Buixiy 4o aqducxg
13 ] m.m,r or
= =3 [
wct = o _:_wmrm m 0zt ] 1y Bujodoy yyim
a i o [ I 70t AB10d w1 BupE 3 40 21dunxa
= 7 3 170757 ,
1 —L 7 ] Z'0F 57 g-y usemjag
| _ 7 ¥ " 0Fa ¢ U suewp fjguassy
mMI? 5'C L2 W m K
£°CC [ = 3 " = :
ue13oung Juid dezeuus)
AT3134¥d35 A3170ddNS 134205 HOLIIMNOD U_ .

| =
s,
Iy a = — =
e = (= |= = = =
& 2R 2 @ = =
_ _ = | = = ++ |=[= _ _ _ —
=2 A R L [ oo (= |[@
o x = [= [= i
a I A I EX-SENC
B ] i = |—
o
| =1
1
™

JUlU W 05 = 37qR3 PERT|BYS

¥5 ElL EH
EG ¢ 42¥78
ZC ! HOT13A

BZOMY - MUBG' O U0l 3935 I5 a3

gd ¢ ALY IE —— v [co-os ¥ |zoo T

14 ¢ 3LHA/a3 . —— s |A _ @_ _ _ _x _

TCOMY - MUPETQ WOII0AE L P1ISUS ¢ NIMO/MOTIAA — = 2075’1
INIMYHA NOTLYLa¥aY ONILNNOKW




AN A
3033 _Moria_Tonlc Fi
000 L Ar P L FIE INIMVHd SRR :
% JUBUNIGE 10| JUap 1 4UC]
| el i :
E T Ry mm,_ _.mu _ 034 _ .:_.n_ _ Tu.ss_ gHr _ BE/L1/40 perand mwv_ < ..._Lm LM
sabupy Bujsdoy p Jo g
Jajnys ayy Buixiy o aqducky
0 0F
[ .
0T s Buradod yyim
7ot “p1ed 31 BujE| 4 Jo #qdupx3
[ M
20571 g-y usamyag \
1"0F5'C U |suBWp fiouassy \
LCL
]
0 ETBE
£ o+
=
= o B le 2 = Bl
_ _ _ m _ _ s B = 2 T, |=[= _ _ _
L [T LA [T oo |= |7
1 =2 = |= PR
m Sl P L Mm._._ e
=
T

TTANY - LG WOl 30eg

UlW W 005 = 7GR PEPTIBUS

BEOMY - UUBH [ U0l338g 15 ¢
gd ¢ A1THMA0YE
i ALIHA/03d
3T HOTTAN -

14
P1leUs

e
42479 al
MOTTEN —
a3

INTMYAd

C0FE'B

[+]
_ (] _mo.o / +||1

..+ ¥ _mo.On_mHUw
zore 1

MOTLYLd¥aY SNILNNOW

A

A%




A |

M

L=}

000CAVY LV VE

ONIMYHQ

#3033 HOr1d  loold
BFCdE @R NP enuesr @ —

dd FOAFPD/Z0 L3I WY

1107131 Pl

JUBLINIGE |01 UPI Jusy

| + apay m{
— b : M
E] g | e 85140 _ e waad | s | [ pressd @hr | 86/01/22 By z + 34bian
67 =gl Bura-g/ ER EEP ] 71 geBupt g Bujodsy | Jo g
/ 11 Jajnys ayy Buix)y Jo =7ducxg
_ 14 oL m._w,, ak
E 3 [
i o I~ _u:_.m£m m bec I Buiadog yaim
= = |7 75 1 7o+ “ueled g1 Bujk| 4 o a7dunxy
2 7 E] 75 ¢ \,
/ g £0F57| g-y Yaamyaq \
h / ¥ 1"0F5 ¢ Uo|SUBWIp fFouassy \
- B / £ 3
4 = K 15 F L .
ETe [ACIE i ; \
uet3oung Jupd Jeyseuus: ",
AT31345435 03171ddNS 134205 HOLJ3IMNOD hdalicl il 2 .
0 E°BE
ET+
=
¥ s 2l B Bk
. _ _ _ _ o _ _ s B RE B S e = _ _ _
L T L TS =< (= [P
I T |2 |= & R - =]
m N L m"m,..__ = |
=
3
Ul W QOS5 = SR PRPT|BYS
¥5 ¢ 34
EE ¢ 42978
g ! MOTT3A
BEGNY - GUWED [ Uol3d8g 15 ¢ 134
0t aLIHYE / |A ¥ _No.o“_@_ _ v _S.o / _l
14+ 3LHK/03Y / —— e L
TEOMY - (MUPETQ UOI30RG T PUISYS ¢ NIIHO/MOTIIA —~ e'0Fs’l
ININYHA MOTLY Ld¥dY SN TLNNOK




4. COMMISSIONING AND USE

4.1. Instructions for commissioning and use

4.1.1. Equipment delivery

All spindle servomotors undergo a thorough quality control procedure before
shipping. Check the condition of the servomotor when carefully removing it from its
packaging. Check that the information on the identification plate corresponds to your
order. The package includes required document and accessories.

Warning: If the equipment has been damaged during transit, the
recipient should immediately complain to the carrier by registered
letter within 24 hours.

4.1.2. Handling
Spindle Motors are delivered in two part, rotor and stator divided.

DANGER: Do not handle the rotor with the help of electrical cables
or use any other inappropriate method. Use non-magnetic material
to handle rotor.

The drawings below show the correct handling procedure.

DANGER: Choose the correct slings for the motor weight. The two
slings must the same length.

4.1.3. Storage

Before being mounted, the motor has to be stored in a dry place, without rapid or
important temperature variations in order to avoid condensation.

During storage, the ambient temperature must be kept between -20 and +60°C.

If the high-speed motor has to be stored for a long time, verify that the surfaces are
coated with corrosion proof product.



4.2. Machine integration

4.2.1. General warnings

Caution: The integrator bears the entire responsibility for the
preparation of the machine design.

Danger : The integrator must certify the motor by an approved
organism to comply with all the regulations (CE, ...) and perform all the
mandatory routine tests (exemples : IEC60034...)

Attention: Rotor has strong permanent magnets. It creates strong
attraction force that can crush fingers or hands. Firmly hold the rotor
and move away all magnetic parts.

Caution: Clean the working area of all ferromagnetic part such as tools,
screws, steel particles. Use wood table to work or make machine
assembly.

Caution: Anyone wearing pacemaker, hearing aid, watches, magnetic
data storage device must keep at 1 meter from kit motor.

> @ P PP

Caution: Before mounting the motor, the surface must be cleaned.




4.2.2. Tightening torque

The table below gives the average tightening torques required regarding the fixing

screw diameter.

Screw diameter

Tightening torque

Screw diameter

Tightening torque

M2 x 0.35 0.35 N.m M9 x 1.25 31 N.m
M2.5x0.4 0.6 N.m M10x 1.5 40 N.m
M3 x 0.5 1.1 N.m M11x1.5 56 N.m
M3.5x 0.6 1.7 N.m M12 x 1.75 70 N.m
M4 x 0.7 2.5N.m M14 x 2 111 N.m
M5 x 0.8 5N.m M16 x 2 167 N.m
M6 x1 8.5 N.m M18 x 2.5 228 N.m
M7 x 1 14 N.m M20 x 2.5 329 N.m
M8 x 1.25 20 N.m M22 x 2.5 437 N.m

M24 x 3 564 N.m

Warning: After 15 days, check all tightening torques on all screw and
nuts.




4.2.3. Rotor integration step by step

The axial attraction force (Fa) during the rotor insertion in the stator is:

Stator

Motor Axial attraction force (N)
HKW085 40
HKW108 60
HKW155 150
HKW195 200
HKW242 280
HKW310 520

The radial attraction force is proportional to the rotor eccentricity x :

— Rotor

Stator

Radial attraction force

Motor Fr at the maximum rotor
eccentricity (N)

HKWO085 066 240
HKWO085 099 360
HKW108 080 580
HKW108 140 1000
HKW108 200 1420
HKW155 080 850
HKW155 120 1275
HKW155 160 1700
HKW155 240 2125
HKW195 120 1600
HKW195 180 2400
HKW195 300 4100
HKW195 360 4800
HKW195 420 5740
HKW242 225 3500
HKW242 375 5800
HKW310 200 5800
HKW310 300 8700
HKW310 400 11600
HKW310 500 14300




4.2.31.

HKW without hub, option R0000 and R1000

Step 1

+120°C mauxi

Increase rotor temperature to 120°C

Step 2

Decrease shaft temperature with liquid

nitrogen
Motor Temperature
HKW108 -180°C
HKW155 -180°C
HKW195 -180°C
HKW242 -120°C
HKW310 -80°C




Step 3

) \I I

Follow interface /

recommendations
(precentring, chamfer at
30° and 15°) to have an
easy mounting

Push down the rotor on the shaft
Make sure you have followed the shaft
interface instruction.

Step 4

After fitting, let rotor+shaft go back to
ambient temperature




Rotor balancing

0 For high speed application, rotor must
_& be balanced with bearings and shaft.

Balancing recommended level : G1
0 \—\ 0 J

[ | Area to add or remove material to
L balance rotor

Rotors are not balanced before delivery. The electro-spindle manufacturer must
balance the complete spindle rotor (shaft, bearings and rotor) using an appropriate
method: for example, by removing or add material from shaft.

Caution: In case of drilling, be careful about shaving of metal with
magnetic part.
We recommend to add material (screws)

Caution: Balancing must never be made by removing material from
the rotor sides, the rotor lamination or any other part of the rotor.




4.2.3.2. HKWO085 and HKW108 with hub, option R2000 and R3000

The HKWO085 and HKW108 rotors with hub are mounted with 2 tolerance rings. The
torque is transmitted by these tolerance rings (1) which are located in thin grooves (4)
machined on the spindle shaft (view shaft interface).

Tolerance rings part number:

HKWO085 HKW108

Part number 282280P0022 282280P0021

Tolerance ring (1) and groove (4)

Rotor mounting by means of tolerance rings

1: tolerance rings 3 : Hub
2: balancing flanges



Step 1

Press on the hub only

Rotor groove

Rotor with hubi i

Follow interface
recommendatlons
(precentring,
chamfer at 30°) to

have an easy
mounting I

Tolerance rings

Fit the tolerance rings in the motor shaft
grooves with their openings facing in

opposite directions.

Fit the shaft into the rotor by means of a

pressing machine.

The maximum force required to insert the

shaft is:

HKWO085

HKW108

| Press fitting force

100 kN

150 kN

Caution: The rotor can be removed but cannot be used anymore. The
shaft remains safe for other uses.

Caution: For mounting and removal operation, always use the rotor
groove. Never push on laminations of the rotor




Rotor balancing

For high speed application, rotor must

“ be balanced with bearings and shaft.

(] ﬁ () Balancing recommended level : G1
{ Area to add headless screw to refine

the balancing (only on HKW108)

Rotors are not balanced before delivery. The electro-spindle manufacturer must
balance the complete spindle rotor (shaft, bearings and rotor) using an appropriate
method: for example, by removing or add material from shaft.

Caution: In case of drilling, be careful about shaving of metal with
magnetic part.
We recommend to add material (screws)

Balance can be fine on both sides of the rotor (except HKW085 and HKW310) by
inserting headless screws on balancing flanges. These screws must not exceed the
external diameter of the sides.

Caution: Balancing flanges of the rotor is insufficient to make the
complete balancing of the spindle shaft.

Caution: Balancing must never be made by removing material from
the rotor sides, the rotor lamination or any other part of the rotor.

Size of the
balancing
Motor screws
2 HKWO085 |No screws
HKW108 M4

___

(1) - Qil Inlet (2) - Balancing flange (3) - Threaded holes



4.2.3.3.

R2000 and R3000

HKW155, HKW195, HKW242 and HKW310 with hub, option

Step 1

l +120°C maxi

Increase rotor temperature to 120°C

Step 2

-40°C

Decrease shaft temperature to -40°C




Step 3

Rotor \I I

Follow interface /

recommendations
(precentring, chamfer at
30° and 15°) to have an
easy mounting

Push down the rotor on the shaft
Make sure you have followed the shaft
interface instruction.

Step 4

"

After fitting, let rotor+shaft go back to
ambient temperature




Rotor balancing

For high speed application, rotor must

“ be balanced with bearings and shaft.

(] ﬁ () Balancing recommended level : G1
{ Area to add headless screw to refine

the balancing (except HKW310)

Rotors are not balanced before delivery. The electro-spindle manufacturer must
balance the complete spindle rotor (shaft, bearings and rotor) using an appropriate
method: for example, by removing or add material from shaft.

Caution: In case of drilling, be careful about shaving of metal with
magnetic part.
We recommend to add material (screws)

>

Balance can be fine on both sides of the rotor (except HKW085 and HKW310) by
inserting headless screws on balancing flanges. These screws must not exceed the
external diameter of the sides.

Caution: Balancing flanges of the rotor is insufficient to make the
complete balancing of the spindle shaft.

the rotor sides, the rotor lamination or any other part of the rotor.

ffi Caution: Balancing must never be made by removing material from

Size of the

balancing
Motor screws
HKW155 M5
HKW195 M5
HKW242 M6
HKW310 No screws

(1) - Qil Inlet (2) - Balancing flange (3) - Threaded holes



The rotor can be removed by supplying oil pressure into the rotor (inlet (1)). The
maximum required pressure is 1000 bars. After dismounting, the rotor and the shaft

can be used again.

Mounting by means of a hydraulic hub

/— (1)

g
V

. (1)

1: oil pressure inlet
2: balancing flanges

Caution: If additional mounting or removal tools are used, these tools
should not apply forces on laminations or rotor flanges.




4.3. Stator mounting on water jacket

4.3.1. HKW without water jacket, option R0000 and R2000

Step 1
Increase water jacket temperature
- to 250°C for aluminum housing
Step 2
Push down the stator in the water
jacket.
Chamfer at 30°
to have an

easy mounting

o

Make sure you have followed the water
jacket interface instruction.




Step 3

After fitting, let stator+water jacket go
back to ambient temperature




4.4. Water cooling motor assembly

Step 1
[ J
Assemble O-Ring seal
on water jacket.
[ J [ ]

O-Ring seal O-Ring information’s for
standard water jacket in
chapter “O-Ring
specification”.

Water jacket with

water circuit

Step 2

Cooling jacket

water circuit

Water jacket with

Prepare the cooling
jacket for his integration

Water inlet and outlet
must be aligned with the
cables inlet

Make sure you have
followed the cooling
jacket interface
instructions.

The 4 O-rings must be
greased with an
ordinary lubricant before
mounting to avoid
damages and leakages




Step 3
AT 92 I Push down the cooling
No friction on seal J:aCket on the water
due to air gap jacket.
=
Step 4

Friction on seal on a short way Cooling jacket
instructions have been
designed to minimize

- the O-Ring seal friction.

Caution: Be careful not to make damage on the O-ring during the
mounting to avoid leakage. After last mounting step, it's recommended
to realize a waterproof test with 10 bars air pressure during 30 minutes
and check if there is not pressure decreasing.




4.5. Motor integration
Rotor assembly into stator

There are different solutions, depends of the weight of the rotor:
-1% solution: for light motor

Step 1
Rear flange
-
Rotor on the shaft
Bearings
Housing with stator
(®) (®)
A Spring ring

Clean workbench —
no magnet part

Front flange

Screw the stator
onto the front
flange.

Put the stator
onto workbench.

Put spring ring.

Prepare rotor : fit
onto rear flange.

Step 2

Tooling :

Guide is an extra shaft ‘\

)

Ajusted —
‘ \ H7 /g6 ‘ I

For an easier
assembly, use
an extra shaft to
guide rotor on
stator to avoid
gluing due to
magnetic parts.




Step 3

Magnetic
attraction

Danger : do not
put your hand

inside the motor
during way-
down.

Chamfer at 30°
to have a easy mounting

Make sure you
have done
chamfers at 30°.




Step 4
o jo
Screw the rear
flange on the
stator to close
o Ho motor.
Step 5

Last step is the encoder or resolver mounting

Caution: After 15 days, check all tightening torques on screws and
nuts




-2"¢ solution : for heavy motor

Step 2

\ Tooling :

‘LiFL
A \ o

Clean workbench —
no magnet part

Smooth Bars (to slide),
thread bars (to break and push)

guide and push rotor onto the stator.

For an easier assembly, use extra smooth and thread bars outside of the stator to

Step 4

>A

Nuts to break the
magnetic attraction
Turn to slide down

,g

Magnetic
attraction

Caution : do not

put your hand
inside the motor
during way-
down.




Step 5
Nuts to push the rotor into Make sure the
the stator rotor is well
Turn to slide down setting up in
place.
Step 6

ii
i

Unscrew the

mobile flange
onto the rear
flange.

Fit rear flange.




Step 7

Last step is the encoder or resolver mounting

Caution: After 15 days, check all tightening torques on screws and
nuts




4.6. Resolver mounting

Caution: The resolver is a high precision, carefully manufactured
device and the following precautions should be taken to maintain its
characteristics:

= avoid shocks

= avoid impact between rotor and stator.

= do not hold the stator by its cables

= Do not mismatch the rotor, stator and resolver.

= Connect the resolver according to the drive user manual.

= The resolver is not watertight. Protect it against oil spray.

Attention: Do not mix resolver wires with motor wires to avoid EMI
(electromagnetic interference). EMI risk to set default the drive.
So, careful to separate resolver and motor wires.

> B P

Attention: The resolver cable is shielded. The shielding is continued
by the green & yellow lead (see resolver drawings). It must be
connected to the resolver cable shielding from the drive. If the
PARKER resolver cable is utilized, connect the resolver cable
shielding (green & yellow) to connector pin #9.

4.6.1. Setting of the resolver

At the time of the procedure of setting, it is imperative to observe the 3 following

conditions:

» The motor rotor must be free in rotation. The torque of maximum friction on the
rotor should not exceed 1 % of torque permanent motor.

» The coolant cooling system must be under operation.

* The operator must have access to the resolver stator and be able to turn it
manually and then lock it in place (with lock screw).

To refer to the drive manuals, for the details of the setting procedure.



4.7. Electrical connections

Danger: Do not connect the kit to any electric supply . Only the motor
can be connected to an electric supply.

Danger: Check that the power to the electrical cabinet is off prior to
making any connections.

Caution: The wiring must comply with the drive commissioning
manual and with recommended cables.

Caution: Section motor cable is lower than commissioning section
cable between motor and drive due to high performance motor cable
design. Do not take the same cable section than motor.

Danger: The spindle servomotor must be earthed by connecting to an
unpainted section of the motor.

Caution: The motor cables are designed for high current density, so
cable surface can reach temperatures exceeding 100°C.

Callzal>all>didl>

Caution: After 15 days, check all tightening torques on cable
connection.




Please, read §3.7 "Electrical connection" to have information about cable.
Many usefull informations are already available in the drive documentations.

The motor must be connected to the servo amplifier according to the drive user
manual. The color code given in the table C must be followed :

Signal Color
U Black
V White
W Red

The motor is shipped without a ground cable. It is mandatory to connect
a (green-yellow) ground cable between the spindle motor frame and
machine. The ground cable cross-section must be the same as the
power cable cross-section

Ground connectors on stator
( Not supplied with motor)

Cooling jacket Stator

M)

\__M4-M8 stator retaining screw

( Not supplied with motor)
Before applying power. A A

v" Check there is no damage on winding or cable due the mounting by a dielectric
test

v" Check all external wiring circuits of the system — power, control, motor and earth
connections.

v Ensure that nobody is working on another part of the system who will be affected
by powering up

v' Ensure that other equipment will not be adversely affected by powering up.




4.8. Encoder cable handling

Danger: before any intervention the drive must be stopped in
accordance with the procedure.

Caution: It is forbidden to disconnect the Encoder cable under voltage
(high risk of damage and sensor destruction).

A
A
A

Attention: Do not mix feedback wires with motor wires to avoid EMI
(electromagnetic interference). EMI risk to set default the drive.
So, careful to separate resolver and motor wires.
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Warning: Always wear an antistatic wrist strap during encoder
handling.

Warning: Do not touch encoder contacts (risk of damage due to
electrostatic discharges ESD.




4.9. Tests

The motor components delivered by Parker are tested :

* dielectric test,

* surge test,

* winding resistance and inductance,

« direction of rotation,

e rotor flux.
But complete motor must be tested for safety reason and to comply with the
regulations (CE,...).

Danger : The integrator must certify the motor by an approved
organism to comply with all the regulations (CE, ...) and perform all
the mandatory routine tests (exemples : IEC60034...).

The typical process is the qualification of a complete unit and routine
tests (including safety tests) on each unit produced

Exemple of a summary of the recommended safety tests, to be validated bu an
approved organism.
Attention : other could be needed in accordance with regulations:
* The continuity of the grounding circuit :
On each complete unit, the resistance between any conductive point and the
grounding conductor shall not exeed than100mQ. This test shall be performed
before the dielectric tests. (EN60204-1: Safety of the machine)
» Below exemples of dielectric tests performed on each complete unit (Sefelec
SMG50 can be used) for a 400V supply :

Dielectric Motor Thermal Brake Resolver Frame Test
Test uv,w sensor wires wires duration,
wires wires depends
on power
Motor 1800V for Connected | Connected | Connected oV 1min
400V on Frame on Frame on Frame
Thermal Connected 1800V for | Connected | Connected .
oV 1min
sensor on Frame 400V on Frame on Frame




4.10. Troubleshooting

Some symptoms and their possible causes are listed below. This list is not
comprehensive. Whenever an operating incident occurs, consult the relevant servo
drive installation instructions (the troubleshooting display indications will help you in
your investigation) or contact us at: http://www.parker.com/eme/repairservice

You note that the motor
does not turn by hand
when the motor is not
connected to the drive.

Check there is no mechanical blockage or if the motor
terminals are not short-circuited.

You have difficulty
starting the motor or
making it run

Check on the fuses, the voltage at the terminals (there could
be an overload or the bearings could be jammed), also
checks on the load current.

Check on any thermal protection, its connection and how it
is set in the drive.

Check on the servomotor insulation (if in doubt, carry out hot
and cold measurements).

The minimum insulation resistance value measured under a
max. 50V DC is 50 MQ:

o Between the phase and the casing
o Between the thermal protection and the casing
o Between the resolver coils and the casing.

You find that the motor
speed is drifting

Reset the offset of the servoamplifier after having given a
zero instruction to the speed setpoint input.

You notice that the
motor is racing

Check the speed set-point of the servo drive.

Check you are well and truly in speed regulation (and not in
torque regulation).

Check the encoder setting

Check on the servomotor phase order: U, V, W

You notice vibrations

Check the encoder and tachometer connections, the earth
connections (carefully) and the earthing of the earth wire, the
setting of the servo drive speed loop, tachometer screening
and filtering.

Check the stability of the secondary voltages.

Check the rigidity of the frame and motor support.

You think the motor is
becoming unusually hot

It may be overloaded or the rotation speed is too low : check
the current and the operating cycle of the torque motor
Check if the mounting surface is enough or if this surface is
not a heat source — see §3.5 cooling.
Friction in the machine may be too high :

- Test the motor current with and without a load.

- Check the motor does not have thermal insulation.




You find that the motor
is too noisy

Several possible explanations :

Unsatisfactory mechanical balancing.
Defective coupling
Loosening of several pieces

Poor adjustment of servo drive or position loop : check
rotation in open loop

The motor is warmer on
its top

Air bubbles can be stocked in the water cooling circuit. You need
to purge the circuit or to double the water flow rate during 10
minutes to remove the air bubbles.




