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GMN

Spindle Testing Stand

Before GMN machine spindles for high speed machining
(HSC) are delivered, they are tested on a test stand
specially developed for GMN.

One reason for this is that motor spindles become more
and more complex and on the other hand their reliability
is guaranteed by this.

The test in which the setpoints as well as cycle and
switching times are specified runs automatically.

Finally a test certificate is produced in which all measured
values are documented.

2 motor spindles with different parameters can be tested
simultaneously.

Here it was proven that 180 cycles are sufficient to
guarantee the highest possible reliability.

In every cycle the spindle is turned to maximum speed
in a specified time within seconds, the shaft encoder
signals are checked, the spindle is braked under defined
conditions after a certain time, the tool change is
performed and the signals of the position sensors are
measured.

The position of the tool clamping system can be
determined optionally analogously or through individual
switches.

Furthermore the following are acquired: motor current,
voltage in the windings, temperature of the winding and
of the foremost bearing and, depending upon spindle
equipment, functioning of coolant supply through the
shaft and the adjustable bearing preload.




High frequency spindle for automatic tool change

HC 80cg - 40000/3

Pneumatic execution 361

Hydraulic execution 299
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175), Locating length 112
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Synchronous motor
) P S6-40% Power P (S1) 3 kW at 30,000 rpm
&S Torque M (S1) 0.96 Nm
3 Speed Nmax 40,000 rpm
25 Drive open-loop
Power > . .
P [kW] 7 Hybrid ball bearings
15 ////A Bore diameter
1 = of front bearings 30 mm
05 1 Lubrication Grease
’ 0 8000 16000 24000 32000 40000 TOOI interface
Speed n [rom] Interfacg HSK-E 25
Monitoring
"clamped", "unclamped" ...........c........ Analog sensor
Taper cleaning Air
Static tool pull-in force........couercvmrrenne. 2.8 kN
% Tool release Hydraulic or
. pneumatic
e Seal Air purge
rorae Rigidity
M [Nm] o6 Radial 41 N/pm
’ Axial 50 N/pm
0,3
0
0 8000 16000 24000 32000 40000

Speed n [rpm]

17

Also available for oil/air lubrication.
This lubrication possibly leads to increase of speed.




High frequency spindle for automatic tool change

HC 100 - 60000/5
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Synchronous motor

7 Power P (S1) 5 kW at 60,000 rpm
6 Torque M (S1) 0.8 Nm
5 Speed Nmax 60,000 rpm
. Drive open-loop
oo , High precision hybrid ball bearings
Bore diameter
2 of front bearings 35mm
1 Lubrication Oil/air
0 Tool interface
0 15000 30000 45000 60000 Interface HSK_E 32
Speed n [rpm] . .
Monitoring
"clamped", "unclamped" .........cccooo..... Analog sensor
Static tool pull-in force ......couvceerrennee 4 KN
Seal Air purge
"’ Rigidity
MS6-40% Radial 96 N/um
08 Axial 35 N/um
Torque
M[Nm]
04
0
[ 15000 30000 45000 60000
Speed n [rpm]

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.
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High frequency spindle for automatic tool change

HCS 120 -45000/15
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Locating length 184 235

20

P $6-40%

Power

P [kW]
4
0
0 9000 18000 27000 36000 45000
Speed n [rpm]
8
M S6-40%
6 \
5 NG
Torque 4
M [Nm]
2
1
0
0 9000 18000 27000 36000 45000
Speed n [rpm]

Synchronous motor
Power P (S1)

Torque M (S1)

Speed Nmax
Drive

Hybrid ball bearings
Bore diameter

of front bearings.......cccoveeeverenne

Lubrication

Tool interface
Interface

15 kW at 24,000 rpm
6 Nm

45,000 rpm
closed-loop

45 mm
Oil/air

HSK-E 40

Monitoring
"clamped", "unclamped"”,

"clamped without tool"...........

Proximity switches
Air

Taper cleaning

Static tool pull-in force .....ccouuvvnne 6.8 kN
Seal Air purge
Coolant

through shaft 80 bar

Shaft movement

Compensating - Axial .............

Temperature sensor

Rigidity
Radial 125 N/pm
Axial 91 N/um

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 120 - 60000/10,5
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375
Asynchronous motor
" oSe 400 Power P (S1) 10.5 kW at 51,000 rpm
12 Torque M (S1) 2Nm
10 Speed Nmax 60,000 rpm
. Drive closed-loop
5 / Hybrid ball bearings
~ :
// Bore diameter
‘ of front bearings .........cceeeeeeeeerennne 30 mm
2 Lubrication Oil/air
0 : Tool interface
0 10000 20000 30000 40000 50000 60000
speednrpm] Interface HSK-E 25
Monitoring
"clamped", "unclamped"”,
"clamped without tool" .. ....Analog sensor
Taper cleaning ......cco........ .. Air
2 Static tool pull-in force .......couuuuuuu. 2.8 kN
25 [—— Seal Air purge
P Coolant
~— through shaft 80 bar
Torque 15
M (Neml Rigidity
: Radial 110 N/pm
05 Axial 70 N/pum
[
[ 10000 20000 30000 40000 50000 60000

Speed n [rpm]

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 120 - 75000/10
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Synchronous motor
" Power P (S1) 10 kW at 75,000 rpm
12 Torque M (S1) 1.3 Nm
10 Speed Nmax 75,000 rpm
. Drive closed-loop
power Hybrid ball bearings
P [kw]
’ /7 Bore diameter
4 —~ .
of front bearings .......coeeeverereeereeennns 30 mm
2 Lubrication Oil/air
’ 0 15(;00 30000 45000 60000 75000 TOOI interface
speednrpm] Interface HSK-E 25
Monitoring
"clamped", "unclamped"”,
"clamped without tool".................. Analog sensor
Taper cleaning Air
2 Static tool pull-in force ......couuuvenne. 2.8 kN
el Alrpuras
Coolant
through shaft 80 bar
Torque 1
) Shaft movement
Compensating - Axial ....coceeerreennes Temperature sensor
05
Rigidity
, Radial 110 N/pm
0 15000 30000 45000 60000 75000 Axial 69 N/um

Speed n [rpm]

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 120 - 90000/4,4
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Locating length 137,5

Synchronous motor

Power P (S1) 4.4 kW at 90,000 rpm
3 Torque M (S1) 0.47 Nm
Speed Nmax 90,000 rpm
¢ Drive closed-loop
=o€ Hybrid ball bearings
P [kw]
2 ,// Bore diameter
= of front bearings .....cceeeeeererrererennn. 25 mm
! Lubrication Oil/air
0 Tool interface
0 15000 30000 45000 60000 75000 90000
speednrpm] Interface HSK-E 20
Monitoring
"clamped", "unclamped"”,
"clamped without tool" .................... Analog sensor
Taper cleaning Air
08 Static tool pull-in force......ccouurunne... 1.8 kN
Seal Air purge
° Coolant
through shaft 50 bar
Torque 0,4 e e ge
M [Nm] Rigidity
Radial 59 N/um
02 Axial 57 N/um
0
0 15000 30000 45000 60000 75000 90000
Speed n [rpm]

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.
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High frequency spindle for automatic tool change

HCS 125 -42000/15
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Locating length
Synchronous motor
2 — Power P (S1) 15 kW at 24,000 rpm
Torque M (S1) 6 Nm
15 Speed Nmax 42,000 rpm
Drive closed-loop
P10 7 Hybrid ball bearings
/ Bore diameter
5 of front bearings .......coeeeverereeereeennns 35mm
Lubrication Oil/air
0 - - Tool interface
’ 1o Soeed o000 00 Interface HSK-E 32
peed n [rpm]
Monitoring
"clamped", "unclamped"”,
"clamped without tool".................. Analog sensor
Taper cleaning Air
1 Static tool pull-in force .....ccouuvvenne 5kN
. Seal Air purge
HSeHo Shaft movement
6 Measuring - AXial .......covevercnerrerrennnne Displacement sensor
Torque
M (e Rigidity
Radial 146 N/pm
Axial 84 N/pm

14000

28000 42000

Speed n [rpm]

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 150 -42000/30
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25 Locating length 270

% 4445
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Synchronous motor

“ | " Power P (S1) 30 kW at 21,000 rpm
» Torque M (S1) 13.7Nm
20 Speed Nmax 42,000 rpm
2 ~ Drive closed-loop
power 20 // Hybrid ball bearings
. // Bore diameter
10 / of front bearings .......coeeeverereeereeennns 55 mm
s Lubrication Oil/air
0 Bearing preload ......ecnnecunnecnnne adjustable
0 6000 12000 18000 24000 30000 36000 42000 .
speedn rpm Tool interface
Interface HSK-E 50
Monitoring
"clamped", "unclamped"”,
"clamped without tool"................. Analog sensor
0 Taper cleaning Air
:: MS6-40% Static tool pull-in force .....cccouuvvenne 7.5 kN
14 Seal Air purge
" Shaft movement
Toraue "; N Compensating - AXial ......cccccoowne Temperature sensor
. - Measuring - Axial............ ... Displacement sensor
. Measuring - Radial 2 Displacement
2 sensors
’ 0 6000 12000 18000 24000 30000 36000 42000 RiRgigitly 162 N/
Speed n [rpm] adla pm
Axial 128 N/um

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 170 - 24000/41

1675

121701
1217015
2169802

Locating length 250

350
6894
0
m

Synchronous motor

& Power P (S1) 41 kW at 7,000 rpm
- P S6-40% Torque M (S1) 56 Nm
Speed Nmax 24,000 rpm
4° Drive closed-loop
T Hybrid ball bearings
% Bore diameter
of front bearings 70 mm
1 Lubrication QOil/air
0 Tool interface
0 4000 8000 12000 16000 20000 24000
speedn rpm] Interface HSK-A 63
Monitoring
"clamped", "unclamped"”,
"clamped without tool"..........ccoueeuueee Proximity switches
Taper cleaning Air
80 Static tool pull-in force ......coevvcvmrrennee 18 kN
B s6-20% Seal Air purge
? Coolant
B through shaft 50 bar
Torque 40
M (e ) Rigidity
N — Radial 394 N/pm
o Axial 297 N/uym
10
’ 0 4000 8000 12000 16000 20000 24000
Speed n [rpm]

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 170 - 30000/40

o170
o150
5
o7
|o1699.
PPl

1
45 Locatinglength 3485
| 60 15 3125

39

Synchronous motor

% Power P (S1) 40 kW at 7,000 rpm
50 o Torque M (S1) 55Nm
Speed Nmax 30,000 rpm
“ Drive closed-loop
I & Hybrid ball bearings
20 Bore diameter
of front bearings 70 mm
0 Lubrication Oil/air
0 Tool interface
0 6000 12000 18000 24000 30000
speedn rpm) Interface HSK-A 63
Monitoring
"clamped", "unclamped"”,
"clamped without tool".........ccccouuueu... Analog sensor
Taper cleaning Air
& Static tool pull-in force ......coevvcvmrrennee 11 kN
MS6-40% Seal Air purge
60
Coolant
through shaft 80 bar
e through spindle housing ..........ccoe.... 10 bar
~ Rigidity
* Radial 470 N/um
Axial 135 N/um
’ 0 6000 12000 18000 24000 30(;00
Speed n [rpm]

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.
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High frequency spindle for automatic tool change

HCS 170 -40000/39

Power
P [kW]

Torque
M [Nm]

55
50
45
40
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Asynchronous motor
Power P (S1) 39 kW at 18,000 rpm
PS6-a0% Torque M (S1) 20.7 Nm
Speed Nmax 40,000 rpm
Drive closed-loop
Hybrid ball bearings
//éA Bore diameter
of front bearings .......coeeeverereeereeennns 55 mm
7 Lubrication Oil/air
Tool interface
0 10000 20000 30000 40000
speednrpm] Interface HSK-E 50
Monitoring

M S6-40%

0 10000 20000 30000 40000

Speed n [rpm]

27

"clamped", "unclamped"

Taper cleaning
Static tool pull-in force

Seal

Coolant
through shaft

Shaft movement
Compensating - Axial

Measuring - Axial..............

Rigidity
Radial

Axial

Proximity switches
Air

10 kN

Air purge

80 bar

Temperature sensor
Displacement sensor

307 N/um
102 N/pm

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.
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High frequency spindle for automatic tool change

HCS 170g - 15000/20
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Synchronous motor
% Power P (S1) 20 kW at 7,000 rpm
2 Torque M (S1) 27.3 Nm
Speed Nmax 15,000 rpm
® L Drive closed-loop
poer // Hybrid ball bearings
10 /4, Bore diameter
of front bearings 70 mm
* Lubrication Grease
0 Tool interface
0 3000 Gozieed ) [rpm91000 12000 15000 Interface HSK—A 63
Monitoring
"clamped", "unclamped"”,
"clamped without tool"........ccceeeeuuene. Analog sensor
Taper cleaning Air
“0 Static tool pull-in force ......coovcvmrrennen. 18 kN
M 56-40% Seal Air purge
* Rigidity
N Radial 500 N/um
Torque 20 Axial 170 N/pm

\

0 3000 6000 9000 12000
Speed n [rpm]

15000

Also available for oil/air lubrication.
This lubrication possibly leads to increase of speed.
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High frequency spindle for automatic tool change

HCS 200 - 42000/10

135

2230

Power
P [kw]

Torque
M [Nm]

P $6-40%

7

0 14000

28000 42000
Speed n [rpm]

M S6-40%

\

0 14000

28000 42000
Speed n [rpm]

535
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Asynchronous motor

Power P (S1)
Torque M (S1)

Speed Nmax

Drive

Hybrid ball bearings
Bore diameter

of front bearings .......ceevevverenne

Lubrication

Tool interface
Interface

Monitoring
"clamped", "unclamped"”,

"clamped without tool" ............

Taper cleaning

Static tool pull-in force .............

Seal

Coolant
through shaft

Shaft movement

Compensating - Axial .......cc.......

Rigidity
Radial

Axial

Option
Acceleration sensor
Shaft movement sensor

10 kW at 15,000 rpm
6.4Nm

42,000 rpm
closed-loop

55 mm
Oil/air

HSK-A 50 / HSK-E 50

Analog sensor
Air

10 kN

Air purge

40 bar
Temperature sensor

270 N/uym
140 N/pm

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 230 -12000/30

22
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Locating length

410

Locating length

n

130

6286

7586

40

30

Power
P [kW]

Torque
M [Nm]

6000 9000 12000

3000

Speed n [rpm]

IR e

3000 6000 9000 12000

Speed n [rpm]

Synchronous motor
Power P (S1)
Torque M (S1)
Speed Nmax
Drive

Hybrid ball bearings
Bore diameter
of front bearings
Lubrication

Tool interface
Interface
Monitoring
"clamped", "unclamped"”,
"clamped without tool"
Taper cleaning

30 kW at 1,600 rpm
179.3 Nm

12,000 rpm
closed-loop

110 mm
Oil/air

HSK-A 100

Analog sensor
Air

Static tool pull-in force ......ccovuvrnnnen. 45 kN
Seal Air purge
Coolant

through shaft 50 bar

through spindle housing ........c........... 3 bar
Rigidity

Radial 800 N/um

Axial 320 N/pm

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 230 - 24000/18
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Asynchronous motor
"] Star-Delta switching
10 DN Power P (S1) 18 kW at 3,150 rpm
" ~ Torque M (S1) 57 Nm
2 Speed Nmax 24,000 rpm
power Drive closed-loop
P : / Hybrid ball bearings
. / Bore diameter
) / of front bearings ......ccouvcevvuvunnnnec. 70 mm
0 Lubrication Oil/air
0 4000 8000 12000 16000 20000 Bearing preload adjustable
Speed n [rpm] .
Tool interface
Interface HSK-A 63
Monitoring
"clamped", "unclamped",
& "clamped without tool" .........cccc..... Proximity switches
or Analog sensor
Taper cleaning Air
Static tool pull-in force ... 18 kN
i \ Seal Air purge
. Coolant
\ through spindle housing................... 3 bar
’ Shaft movement
0 Compensating - AXial ........cooevrverennes Temperature sensor
0 4000 8000 12000 16000 20000 24000
Speed n [rpm] Rig id ity
Radial 393 N/pm
Axial 130 N/pm

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.
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High frequency spindle for automatic tool change

HCS 230 - 24000/120

480

il

37

Tocating length

2280
21%

T
215

lo2s
l

160

120

Power 80
P [kW]

40

M[Nm] 50

365

P S6-40%

5500 11000 16500

Speed n [rpm]

22000

M S6-40%

5500 11000 16500
Speed n [rpm]

22000

Synchronous motor

Power P (S1) 120 kW at 13,800 rpm
Torque M (S1) e 83 Nm
Speed Nmax 24,000 rpm
Drive closed-loop
Hybrid ball bearings
Bore diameter
of front bearings.....cccoeeveeerreennes 90 mm
Lubrication Oil/air
Tool interface
Interface HSK-A 80
Monitoring

"clamped", "unclamped"”,

"clamped without tool" ... Proximity switches

Taper cleaning.......coevveeeen. ... Air
Static tool pull-in force................ 32 kN
Seal Air purge
Coolant
through shaft .......ercnrernneenn. 50 bar
Shaft movement
Compensating - Axial .....c......... Temperature sensor

Measuring - Axial...... .... Displacement sensor
Measuring - Radial ......ccoeeverrvnnee 2 Displacement sensors
Vibration recognition ................. Sensor
Rigidity
Radial 496 N/pm
Axial 160 N/pm

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.
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High frequency spindle for auto

matic tool change

HCS 230 - 30000/120

113

317

ca.886

105.
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Locating length 20

298
;2145

284.

| 219
2280
2230.

1

48 82

66
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10228
048

0128

283
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(365)

88,5

160

120

P S6-40%

Power 80

P [kW]

40

7

120

6000

12000

18000 24000 30000

Speed n [rpm]

M S6-40%

90 T

Torque 60

~

M [Nm]

\

6000

12000

18000
Speed n [rpm]

24000 30000

Synchronous motor
Power P (S1)
Torque M (S1)
Speed Nmax
Drive

Hybrid ball bearings
Bore diameter
of front bearings
Lubrication

Tool interface
Interface
Monitoring
"clamped", "unclamped"”,
"clamped without tool"
Taper cleaning
Static tool pull-in force

Seal

Coolant
through shaft
through spindle housing

Shaft movement
Compensating - Axial

Rigidity
Radial
Axial

Option
Vibration sensor
Shaft movement sensor

3
4
120 kW at 13,800 rpm
83 Nm
30,000 rpm
closed-loop
70 mm
Oil/air

HSK-A 63 /-F 80

Analog sensor
Air

20 kN

Air purge

50 bar

Temperature sensor

380 N/um
145 N/pm

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.
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High frequency spindle for automatic tool change

HCS 230 - 40000/22

414
483
4975
520

5711

30

25

20

15

Locating length 12

i
1
T
4

Locating length 42
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253

1o 25
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10000 20000
Speed n [rpm]

30000

40000

M S6-40%

10000 20000
Speed n [rpm]

30000

40000

Asynchronous motor

Power P (S1)
Torque M (S1)

Speed Nmax

Drive

Hybrid ball bearings
Bore diameter

of front bearings .......coeeeverereeereeennns

Lubrication

Tool interface
Interface

Monitoring

"clamped", "unclamped"”,

"clamped without tool"

Taper cleaning

Static tool pull-in force

Seal

Shaft movement

Compensating - Axial

Rigidity
Radial

Axial

e}

22 kW at 10,000 rpm
21 Nm

40,000 rpm
closed-loop

55 mm
Oil/air

HSK-E 50

Analog sensor
Air

10 kN

Air purge

Temperature sensor

260 N/pym
130 N/pm

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 2309 - 10000/24

21851

45
el lal s 1l 8 151 s  lalg |
k30 4656
Asynchronous motor
e Power P (S1) 24 kW at 2,500 rpm
Torque M (S1) 91.7 Nm
Speed Nmax 10,000 rpm
Drive closed-loop
o Hybrid ball bearings
Bore diameter
of front bearings 90 mm
Lubrication Grease
0 Tool interface
0 2500 5000 7500 10000
Soeed Interface HSK-A 63
peed n [rpm]
Monitoring
"clamped", "unclamped"”,
"clamped without tool"..........cceeueeun. Analog sensor
Taper cleaning Air
1 T—— Static tool pull-in force ... 18 kN
100 Seal Air purge
8 Coolant
through shaft 50 bar
Torque 60
M) \x Rigidity
a0 Radial 600 N/pm
» — Axial 430 N/um
0
0 2500 5000 7500 10000
Speed n [rpm]

Also available for oil/air lubrication.
This lubrication possibly leads to increase of speed.
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High frequency spindle for automatic tool change

HCS 230g - 16000/24
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30 | Locating length 30 | Locating length Locating length[ 46,6
Asynchronous motor
% Power P (S1) 24 kW at 6,000 rpm
2 Torque M (S1) 38.2 Nm
2 Speed Nmax 16,000 rpm
20 Drive closed-loop
Ppow 10 Y/ Hybrid ball bearings
12 7/ Bore diameter
8 % of front bearings 70 mm
4 Lubrication Grease
0 Tool interface
0 2000 4000 6000 8000 10000 12000 14000 16000
Speed n [rom] Interface HSK-A 63
Monitoring
"clamped", "unclamped"”,
"clamped without tool"..........cceeueeun. Analog sensor
Taper cleaning Air
i‘; — T Static tool pull-in force ... 18 kN
0 Seal Air purge
3% Coolant
% through shaft 50 bar
Torque 25 o« o geo
MINm] o ~ Rigidity
5 T~ Radial 454 N/um
10 Axial 317 N/uym

0 2000 4000 6000 8000

Speed n [rpm]

10000

12000

14000 16000

Also available for oil/air lubrication.
This lubrication possibly leads to increase of speed.
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High frequency spindle for automatic tool change

HCS 2309 - 16000/40

537
620,1

6936

Locating length 274

146
220

Power
P [kW]

Torque
M [Nm]

120

100

80

40

20

2228

T
LD W——  w—

L kb L

P 56-40%

0 4000

8000
Speed n [rpm]

12000 16000

M S6-40%

\

0 4000

8000
Speed n [rpm]

12000 16000

37

Asynchronous motor

Power P (S1)
Torque M (S1)

Speed Nmax

Drive

Hybrid ball bearings
Bore diameter

of front bearings .....c.ccoeevevenee

Lubrication

Tool interface
Interface

Monitoring

"clamped", "unclamped"”,
"clamped without tool"

Taper cleaning

Static tool pull-in force

Seal

Coolant
through shaft

through spindle housing

Shaft movement
Compensating - Axial
Rigidity
Radial

Axial

Option

Shaft displacement sensor

Vibration sensor

Also available for oil/air lubrication.

40 kW at 4,500 rpm
85 Nm

16,000 rpm
closed-loop

70 mm
Oil/air

HSK-A 63

Analog sensor
Air

20 kN

Air purge

80 bar
10 bar

Tem perature sensor

647 N/um
282 N/uym

This lubrication possibly leads to increase of speed.
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High frequency spindle for automatic tool change

HCS 260 - 12000/40

159

%19%

533
546
583
734
7101

8436

135
o
Il

Power
P [kW]

Torque
M [Nm]

To235

400

300

200 1

100

F‘ﬁa

T I10O

i

12310

12208
122595

T

3000 6000
Speed n [rpm]

9000

12000

IM S6-40%

1 M S6-60%

N

3000 6000

Speed n [rpm]

9000

12000

Asynchronous motor

Power P (S1)
Torque M (S1)

Speed Nmax

Drive

Hybrid ball bearings
Bore diameter

of front bearings ......cceeeveeererrreerennns

Lubrication

Tool interface
Interface

Monitoring
"clamped", "unclamped"”,

"clamped without tool"......................

Taper cleaning

Static tool pull-in force ......ccomvrene..

Seal

Coolant
through shaft

through spindle housing
Shaft movement

Compensating - AXial ....cocceevevernneenne

Rigidity
Radial

Axial

Option

Shaft displacement sensor

Vibration sensor

40 kW at 1,350 rpm
298 Nm

12,000 rpm
closed-loop

110 mm
Oil/air

HSK-A 100

Analog sensor
Air

45 kN

Air purge

80 bar

Temperature sensor

640 N/um
500 N/pym

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 270g - 10000/94
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Synchronous motor

Power P (S1) 94 kW at 2,000 rpm
— Torque M (S1) 450 Nm
Speed Nmax 10,000 rpm
Drive closed-loop
o Hybrid ball bearings
Bore diameter
of front bearings ......cceeeveeererrreerennns 110 mm
Lubrication Oil/air
0 Tool interface
’ 2000 42‘;Zed"[rpm]5°°° 000 o0 Interface HSK-A 100 / SK 50

Monitoring
"clamped", "unclamped"”,
"clamped without tool"...................... Analog sensor
Taper cleaning Air

600 Static tool pull-in force ......ccomvrene.. 45 kN

M S6-40%

500 Seal Air purge

400 Coolant
through shaft 80 bar

Wil \ Shaft movement
200 \\ Compensating - AXial ....cccoeeeveceecenn. Temperature sensor
100 ~— Rigidity
T~ Radial 920 N/uym
’ [ 2000 4000 6000 8000 10000 AXial 61 O N/pm

Speed n [rpm]

Also available for oil/air lubrication.
This lubrication possibly leads to increase of speed.




Power
P [kW]

Torque
M [Nm]

2336
229)

80

70

60

50

40 A

30

250

200

150

14

o730
o215

77

High frequency spindle for automatic tool change

HCS 280 - 18000/60
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Asynchronous motor
Power P (S1)
Torque M (S1)
Speed Nmax
Drive

Hybrid ball bearings
Bore diameter
of front bearings
Lubrication

Tool interface
Interface
Monitoring
"clamped", "unclamped"”,
"clamped without tool"
Taper cleaning
Static tool pull-in force

Seal

Coolant
through shaft
through spindle housing

Shaft movement
Compensating - Axial

Rigidity
Radial
Axial

Option
Shaft displacement sensor
Vibration sensor

60 kW at 3,300 rpm
174 Nm

18,000 rpm
closed-loop

110 mm
Oil/air

HSK-A 100

Analog sensor
Air

45 kN

Air purge

80 bar
10 bar

Tem perature sensor

890 N/um
310 N/um

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.
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High frequency spindle for automatic tool change

HCS 285 - 12000/40
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Power 30
P [kW]

20
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100

Speed

0 3000 6000 9000 12000

n[rpm]

IM S6-40%

N

N

0 3000 60

00 9000 12000

Speed n [rpm]

Asynchronous motor

Power P (S1) 40 kW at 1,680 rpm
Torque M (S1) 227.5Nm
Speed Nmax 12,000 rpm
Drive closed-loop
Hybrid ball bearings
Bore diameter
of front bearings ......cceeeveeererrreerennns 110 mm
Lubrication Oil/air
Tool interface
Interface HSK-A 100
Monitoring

"clamped", "unclamped"”,
"clamped without tool"

...................... Analog sensor

Taper cleaning Air

Static tool pull-in force ......ccomvrene.. 45 kN
Seal Air purge
Coolant

through shaft 80 bar

through spindle housing.................. 3 bar

Shaft movement

Compensating - Axial

......................... Temperature sensor

Rigidity
Radial 760 N/pm
Axial 350 N/um

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 2859 - 4000/24
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Synchronous motor

Power P (S1) 24 kW at 300 rpm
Torque M (S1) 750 Nm
Speed Nmax 4,000 rpm
Drive closed-loop
o Hybrid ball bearings
I Bore diameter
8 of front bearings 110 mm
Lubrication Grease
’ 0 1000 2000 3000 4000 TOOI interface
speedn rpm] Interface HSK-A 100
Monitoring
"clamped", "unclamped"”,
"clamped without tool".........ccccouuueu... Analog sensor
Taper cleaning Air
1000 pr Static tool pull-in force ......coevvcvmrrennee 45 kN
200 | 0% Seal Air purge
Coolant
€0 ] through shaft 80 bar
e o through spindle housing.....c.....ccoe.... 5 bar
\ sensor
N Rigidity
%\ Radial 1,000 N/pm
s g g Axial 370 N/pm
0 1000 2000 3000 4000
Speed n [rpm]

Also available for oil/air lubrication.
This lubrication possibly leads to increase of speed.




High frequency spindle for automatic tool change

HCS 300 - 12000/30

3%

Locating length 296,5

s B e e B B - :g‘
o
25 ]
N = 7 — 235 8
Asynchronous motor
© Power P (S1) 30 kW at 1,000 rpm
1 Torque M (S1) 270 Nm
) —— Speed Nmax 12,000 rpm
251 Drive closed-loop
oo i Hybrid ball bearings
8 Bore diameter
10 of front bearings ......cceeeveeererrreerennns 110 mm
Lubrication Oil/air
’ 2000 4000 6000 8000 10000 12000 TOOI interface
speednrpm] Interface HSK-A 100
Monitoring
"clamped", "unclamped"”,
"clamped without tool"...................... Analog sensor
Taper cleaning Air
20 Static tool pull-in force ......cccouvvennn.. 45 kN
M S6-20% X
300 FRE Seal Air purge
240 Coolant
through shaft 50 bar
Torque 180
M (N Q\ Rigidity
28 N Radial 955 N/pym
" Axial 607 N/pm

AN
§§

2000 4000 6000 8000 10000 12000

Speed n [rpm]

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.
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High frequency spindle for automatic tool change

HCS 300 - 14000/45
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Asynchronous motor

Power P (S1)
Torque M (S1)

Speed Nmax

Drive

Hybrid ball bearings

Bore diameter
of front bearings
Lubrication

Tool interface
Interface

Monitoring

"clamped", "unclamped"”,

"clamped without tool"

Taper cleaning

Static tool pull-in force

Seal

Coolant
through shaft

through spindle housing

Shaft movement

Compensating - Axial

Rigidity
Radial

Axial

Option

Shaft movement sensor

Vibration sensor

45 kW at 1,560 rpm
275 Nm

14,000 rpm
closed-loop

110 mm
Oil/air

HSK-A 100

Analog sensor
Air

45 kN

Air purge

80 bar

Tem perature sensor

550 N/um
540 N/uym

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 310 - 12000/25
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Asynchronous motor

Power P (S1)
Torque M (S1)

Speed Nmax

Drive

Hybrid ball bearings
Bore diameter

of front bearings.......ccceevverrvenee.

Lubrication

Tool interface
Interface

Monitoring
"clamped", "unclamped"”,

"clamped without tool".............

Taper cleaning

Static tool pull-in force...............

Seal

Coolant
through shaft

Shaft movement

Compensating - Axial ....cceeuuee.

Rigidity
Radial

Axial

7897
877.5%

25 kW at 930 rpm
256.7 Nm

12,000 rpm
closed-loop

110 mm
Oil/air

HSK-A 100

Proximity switches
Air

45 kN

Air purge

80 bar
Temperature sensor

1,012 N/pm
607 N/um

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




High frequency spindle for automatic tool change

HCS 320 - 8000/40
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Asynchronous motor

% Power P (S1) 40 kW at 1,050 rpm
50 1 — Torque M (S1) 380 Nm
w0 Speed Nmax 8,000 rpm

Drive closed-loop
P ] Hybrid ball bearings
2 Bore diameter
, of front bearings 110 mm
10 Lubrication Oil/air
0 Tool interface
0 2000 Spe:(:lo:[rpm] 6000 8000 Interface SK 50
Monitoring
"clamped", "unclamped"”,
"clamped without tool"..........cceeueeun. Analog sensor
Taper cleaning Air
500 prem— Static tool pull-in force ... 25kN
:Zz 56-60% Seal Air purge
350 A Coolant
300 \ through shaft 80 bar
e N through spindle housing .........cccc.... 3 bar
= Rigidity
© ¥ Radial 760 N/pum
0 ' ' Axial 350 N/pm
0 2000 4000 6000 8000
Speed n [rpm]

Also available with permanent grease lubrication.
This lubrication leads to speed reduction.




