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We are bridging CNC and Ultra-Precision Machining 
according to our slogan...
„Ultra-Precision meets Industrial Grade“ 

PRODUCTS



Levicron
The development, manufacturing, and sales of motor spindle solu� ons with non-contact bearing technologies for ultra-         
precision and CNC machining are Levicron‘s core businesses. 
At Levicron, bespoke proven analy� cal methods and simula� on tools for structural analysis and fl uid dynamics complement 
sound prac� cal experience of spindle development and produc� on. Together with the fi rst-ever aerosta� c tool spindle com-
prising an industrial taper interface (HSK) and full CNC func� onality, products from Levicron are now used for CNC-machine 
precision parts with op� cal surface fi nish all around the world.
Our requirements for our products and those of our customers prevent the use of off -the-shelf components. Therefore, 
not only the patented bearing technology and patent-pending spring-free HSK taper clamping systems can be found in our 
motor spindles, but also in-house developed motor, encoder and tool clamping solu� ons. 
A ver� cal manufacturing integra� on of more than 90 % incorporates CNC turning, -milling, -diamond machining,                                  
-cylindrical/ bore grinding, -wire cut EDM, and bespoke machining solu� ons. You can fi nd all our sophis� cated produc� on 
tests and dynamic balancing methods under one roof.
The quality, speed, and accuracy of Levicron spindles and the requirements coming from the applica� ons are used to       
make it necessary to develop bespoke encoder and motor solu� ons as well as solu� ons for HSK tool clamping, HSK tool 
holding, and others. Because of their unique performance and func� onality, some solu� ons have been made available for 
our customers as off -the-shelf items. 
Although Levicron had to reinvent the wheel more than once, our customers can confi rm that our wheels run smoother 
and faster than others. As a result, tool and work-holding spindle solu� ons for turning, milling, and grinding can provide the 
customer with unique thermal stability and robustness at sha�  dynamics, errors in sha�  mo� on, and speeds that have not 
been available so far.

Levicron
All in house developed and manufactured Ultra Precision Technology for CNC Machining

Why aerosta� c bearing systems for tool and work-holding spindles?

Although it is diffi  cult to believe for many engineers that the radial s� ff ness of our tool and work-holding spind-
les is comparable with the radial s� ff ness of actual roller-bearing spindles, the axial s� ff ness can even be higher. 
Compared to the � ny Hertzian contact in a roller bearing, ultra-thin bearing gaps combined with a large bearing surface lead 
to a comparable bearing s� ff ness. Combined with our high-pressure aerosta� c bearing technology, it leads to even higher 
load capaci� es. Also, bearing gaps with only a few microns in width allow very high shear veloci� es and compensate for 
shape errors. This averaging eff ect of the air fi lm between the sha�  and the bearing allows a sha�  rota� on more controlled 
than the sum of all shape errors.

• Higher speeds: speeds of up to 100,000 rpm with        
   HSK-E25 tool holders
• Signifi cantly more minor synchronous and asynchronous    
   spindle errors: dynamic run-out values < 0.5 micron and  
   errors in sha�  mo� on of < 30 nm at any speed 
• Thermal stability: spindle soak � me < 5 min., axial sha�   
   growth < 5 micron, X/ Y stability < 0.5 micron
• Wear-free and stable opera� on even at top speed
• Modular and service-friendly cartridge design
• Oil and grease-free opera� on

Solu� ons from Levicron - bespoke solu� ons to not compromise accuracy and performance:

              Patented bearing technology for outstanding sha�  errors in mo� on, minimized air consump� on & spindle s� ff ness
 Patented automa� c and spring-less tool interface for DIN69893 (HSK) taper clamping to give the excep� onal sha� 
              dynamics and reliability
 Bespoke iron-less motor solu� ons for ultra-precision machining & high-power motor op� ons
 In-house developed integral encoder systems with a reduced number of parts and a reduced size compared to 
              industry-standard
 DIN69893 (HSK) tool holder series UTS-x for ultra-precision machining

Technical benefi ts

• Higher produc� vity and reduced tool wear
• Remarkably be� er surface fi nishes in any material; 
   suitable for ultra-precision machining
• Stable opera� on at any speed with no � me limit
• Cost-eff ec� ve assembly due to a modular spindle design
• Oil- and grease-free opera� on suitable for medical parts  
   and applica� ons within the food industry

Customer benefi ts

© 2022 Levicron GmbH. All rights reserved. 



Ultra-precision CNC motor spindle with patented
aerosta� c bearing technology, spring-less HSK-E25

taper interface (SLH25) and radial spindle connectors

Ultra-precision CNC motor spindle with patented
aerosta� c bearing technology, spring-less HSK-E25

taper interface (SLH25) and axial spindle connectors

Ultra-precision high-pressure aerosta� c tool spindle
with automa� c HSK-E32 interface (SLH32)

Full-range CNC motor spindle with patented
high-pressure aerosta� c bearing technology and 

spring-less HSK-E40 taper interface (SLH40)

Ultra-precision work holding motor spindle 
with op� onal HSK-C63 taper interface

Integral spring-less HSK tool clamping units

Ultra-precision HSK shrink-fi t tool holders, DIN69893-E

CNC precision high-speed motor spindle with patented 
aerosta� c bearing technology, spring-less HSK-E20 taper 

interface (SLH20) and axial spindle connectors

Ultra-precision CNC motor spindle with patented 
aerosta� c bearing technology and automa� c direct

tool shank clamping 

Dynamics and error in mo� on analyzing system
for spindle speeds up to 100.000 rpm

ASD-H20A / UASD-H20AASD-H20A / UASD-H20A

ASD-H25 / UASD-H25

ASD-H25A / UASD-H25A

UASD-H32 / UASD-H32A

UASD-H40A

ASD-Px / ASD-PH63M

ASD-Cx / UASD-Cx

SLH-x

UTS-x

ShakesBear

UASD-H32 / UASD-H32A



ASD-Px / ASD-PH63M 
(Work-holding & posi� oning / HSK-C63)
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ASD-Px / ASD-PH63M

Ultra-precision work-holding motor spindle and axis with opti onal 
HSK-C63 tool interface.

Descrip� on

Our ASD-Px combines Ultra-Precision with speed and robustness for machining and 
posi� oning op� cs, op� cal components, or other parts that require Ultra-Precision Ma-
chining. It is characterized addi� onally by a sha�  error in mo� on of under 15 nm, the 
highest s� ff ness and load capacity for an aerosta� c work-holding spindle.
The high-resolu� on encoder op� ons and the iron-less motor technology improve           
performance in slow-tool applica� ons.
A spindle soaks � me of under 9 minutes (cold and stands� ll to 10 rpm), and a                               
thermal sha�  growth of fewer than 0.8 microns is achieved by a strictly symmetrical 
design combined with our effi  cient thin-fi lm liquid spindle cooling technology.
The cartridge design with axial spindle connectors allows its use in horizontal and          
ver� cal machining centers with closed spindle stocks. The “High-Torque” motor op� on 
gives 16 Nm motor torque (S1) and provides machining with large grinding wheels. 
Grinding large glass lenses with our ASD-Px or ASD-PH63 signifi cantly lowers the sub-
surface damage and the following polishing process.

What is the added value?

As a result, the user gets an ultra-precision work-holding spindle for manufacturing 
and posi� oning op� cal components, whether for machining huge metal mirrors at low 
speeds or lenslet arrays at higher speeds. The op� onal HSK-C63 tool interface further 
allows its use as an ultra-precision tool spindle for grinding applica� ons to create high-
precision op� cs or wafers.

ASD-Px/ PH63M, Mul� -probe Error-Mo� on measurement 
with error-separa� on

To verify our spindles‘ quality and precision,     
Levicron has developed its error-mo� on tes� ng 
rig, data acquisi� on, and so� ware.  
Mul� -probe techniques and capaci� ve gauges 
with nanometer resolu� on at scanning frequen-
cies above 100 kHz allow measurements of syn-
chronous and asynchronous sha�  errors in mo-
� on at a nanometer level. 
Electrical interferences are the most cri� cal in-
fl uence for asynchronous sha�  errors in mo� on. 
It separates the spindle error from the target 
shape error for the synchronous sha�  errors in 
mo� on. 
With Levicron‘s mul� -probe technique, all of 
these errors are reliably measured in one setup 
to make sure our customers get a spindle quality 
in the specifi ed range 

ASD-Px / ASD-PH63M, spindle soak � me and, axial sha�  growth
The spindle design of the ASD-Px and ASD-PH63M is explicitly aimed at compensa� ng for sha�  growth and with Levicron‘s 
proven thin-fi lm liquid cooling at excep� onally fast heat-through. The large rela� ve cooling area, combined with high fl ow 
rates, thus allows warm-up � mes of less than 9 minutes from cold and s� ll
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Speed:
Radial load capacity:

Radial s� ff ness:
Axial s� ff ness:

Motor type:
Motor torque:

Angular accuracy:
Error in mo� on:

Ø 214,5 mm

Patented bearing technology

Work-holding op� ons:
- Faceplate

- Vacuum chuck
- Zero-point clamping chuck

- HSK-C63 (manual)

Rotary feedthrough vacuum/ air (also coolant with HSK63 op� on)

High-resolu� on 1 VSS op� cal encoder with 
11,840 lines or 26bit BISS-C, DRIVE-CLiQ, 

Fanuc, Panasonic comp. absolute encoder

At a glance, ASD-Px / ASD-PH63M

(also coolant with HSK63 op� on)

High-resolu� on 1 VSS op� cal encoder with 
11,840 lines or 26bit BISS-C, DRIVE-CLiQ, 

Fanuc, Panasonic comp. absolute encoder

0 - 10,000 rpm (12,000 rpm opti onal)
> 1,800 N
> 2,200 N
> 180 N/ µm
> 230 N/ µm
Iron-less synchronous
6.5 Nm (S1, 100%) (16 Nm opti onal)
< 5 “
< 15 nm 

at 6 bar gauge pressure

Ø 175 mm

500 mm

1 VSS GMR Encoder with 253 lines

Ultra-low vibra� on iron-less synchronous motor 
technology with 6.5 Nm torque (S1), 

op� onal with 14 Nm (S1) high-torque motor

High-effi  ciency thin-fi lm liquid cooling

Cartridge Design for closed headstocks,
op� onal with liquid-cooled bolt-on spindle mount
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UASD-H40A
(HSK-E40, axial spindle connectors)
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Tool interface HSK-E40, automa� c, spring-less (SLH40)

Body diameter 120 mm

Motor op� ons
3 phases, 2 pole permanentmag. synchronous

max. 400 V, 4 Nm / 10.5 kVA S1/ 100%

Motor torque 4 Nm, S1/ 100%

Sha�  power 11 kW, S1/ 100%

Angular posi� on control 1 VSS SinCos, 88 lines, zero-fl ag

Nominal speed 0 - 60,000 rpm

Tool change system
pneuma� c,
4bit tool clamp status monitoring,
tape cleaning air

Spindle cooling thin-fi lm liquid cooling

Bearing system high-pressure aerosta� c, 40 -60 bar

Accuracy, dynamics
dynamic tool run-out < 0,5 µm *)

Error-mo� on < 50 nm

Axial sha�  growth < 0,6 µm **)

Cu�  ng fl uid feedthrough 2x cooling lubricant nozzles on spindle front (op� on)

Spindle connectors axial outgoing (Dmax 100mm)

*) if used with tool holder series UTS-40
**) from cold/ standsti ll to 60,000 rpm/ warmed through

UASD-H40A

Full-range high-pressure aerostati c tool spindle with automati c spring-less HSK-E40 tool interface.

Descrip� on

Roughing with a 10 mm tool in steel and yet having a long-term stable 60,000 rpm for 
ultra-precise fi nish machining with the op� cal quality provided by one spindle would 
allow the end customer to machine precision dies on a single machine. The UASD-H40A
achieves this goal. 
On the one hand, Levicron‘s patented high-pressure aerosta� c bearing system allows 
radial and axial loads of up to 400 kg on the tool. At the same � me, it off ers its li� le 
sister‘s usual low power dissipa� on level and ultra-precise proper� es, „ASD-H25“ with 
HSK-E25 tool clamping.  

What is the added value?

Compared to a hydrosta� c bearing principle, which is characterized by excellent surface 
genera� on, the user benefi ts from further advantages. 
In addi� on to the same load capaci� es, a signifi cant saving in energy consump� on (with 
even 50% higher maximum speeds), peripheral costs, and service, the elimina� on of 
complicated sealing also result in a much simpler and more compact design. 
The spindle is enclosed in a housing with a standard diameter of 120mm, an in-house 
developed springless HSK-E40 tool clamping system, and a specially developed aerosta-
� c rotary union for vacuum, air, and KSM up to 80bar, the fi rst full-range tool spindle
for roughing and high-speed cu�  ng with HSK-E40 results in speeds of up to 60,000 rpm. > True full-range

> Wear-free
> 60% energy saving

> Ultra-sonic safe

....from roughing to high-speed fi nishing

...patented aerosta� c bearing system

...compared to a hydrosta� c spindle

...bearing and tooling system> Ultra-sonic safe

...compared to a hydrosta� c spindle

...bearing and tooling system

Coolant/ air through sha�  (op� onal)
Patented spring-less HSK-E40 tool clamping
High-pressure aerosta� c bearing technology

High-effi  cient thin-fi lm liquid cooling

At a glance, UASD-H40A
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UASD-H40A - axial shaft  growth (left  Y-axis) and front bearing temperature 
(right Y-axis) with ti me from cold and standsti ll to 60,000 rpm and back.

UASD-H25/A and UASD-H40A, a comparison
Similar to our spindle model UASD-H25/A with HSK-E25 tool clamping, our UASD-H40A with HSK-E40 tool interface also 
features a high-pressure aerosta� c bearing system but for 40 - 60 bar supply pressure. 
With this technology, both spindle types off er load capaci� es in the range of hydrosta� c spindles but at an accuracy, thermal 
stability, and speed level of spindles with aerosta� c bearings. With oil-hydrosta� c bearings, a costly and complex sealing 
technology is required, and a tremendously high power input at higher rota� on speeds, high-pressure aerosta� c bearings 
allow a simplis� c design at only a fracture of input power.

Tool interface [-/-] HSK-E25 HSK-E40
Body diameter [-/-] 100 mm 120 mm
Bearing air supply pressure [bar] 20 - 30 *) 40 - 60 **)
Speed [rpm] 0 - 60,000 0 - 60,000
Sha�  power, S1/ 100% [kW] 4.1 10.5
Sta� c radial ult. load capacity at the spindle nose [N] 900 (275 %) 2,500
Sta� c ult. load capacity [N] 1,300 (255 %) 3,000
Sta� c radial s� ff ness at the spindle nose [N/ µm] 83 (202 %) 100
Sta� c axial s� ff ness [N/ µm] 120 (180 %) 120
Sta� c air consump� on [NI/ min] 90 (180 %) 220
Dynamic tool run-out [µm] < 0.3 < 0.4
Sha�  error in mo� on [nm] < 28 < 35

UASD-H25A and UASD-H40A, test results UASD060H40AUASD060H25A

*) values are taken at 20 bar supply pressure
**) values are taken at 6 bar supply pressure 

UASD060H40AData Sheet UASD-H40A

General

Body diameter [mm] 120
Total length [mm] 500

Weight [kg] 32
Speed [rpm] 60,000

Tool clamping
Tool interface [-] HSK-E40, spring-less

Opera� on [-] pneuma� c
Clamping / eject Pressure [bar] 8

Motor

Type [-] 3 Phases, BL-DC, synchronous
Constant torque [Nm] 4.0

Poles [-] 2
max. Phase voltage, RMS [V] 360

Rated current [A] 41
Peak current, RMS [A] 60

Sha�  power [kVA] 10.5

Rotary encoder

Type [-] incremental
Lines [-] 96

Signal A/B [-] SinCos, 1 VSS
Zero fl ag [-] yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 40 - 60 (ECO: 10), 30 op� onal
Air cleanliness, ISO8573 [-] 2

Sta� c radial zero posi� on s� ff ness at the spindle nose [N/µm] > 110 *)
Sta� c radial load capacity at the spindle nose [N] > 2,500

Sta� c axial zero posi� on s� ff ness [N/µm] > 180 *)
Axial load capacity [N] > 3,000

Sha�  feedthrough

Air consump� on [NI/min] < 230
Medium [-] Vauum, Air, Fluids

Medium pressure [bar] < 70% bearing pressure

Stability and precision

Taper run-out TIR [nm] < 100
Sha�  error in mo� on [nm] < 50

Dynamic tool run-out *) [µm] < 1 **)
Spindle soak � me [min] < 6
Axial sha�  growth [µm] < 5 

*) including bearing and material sti ff ness
**) if used with the UTS-40 tool holder series

Ø
 1

20
 m

m

500 mm

UASD-H40A
overall dimensions („front view“)
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UASD-H32 / UASD-H32A
(HSK-E32, high-pressure-aerosta� c tool spindle)
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Tool interface HSK-E32, automa� c, spring-less (SLH32)

Body diameter 100 mm

Motor op� ons

400 V max., „High-power“, 0.7 Nm S1

200 V max., „High-power“, 0.7 Nm S1

400 V max., „Iron-less“, 0.33 Nm S1

200 V max., „Iron-less“, 0.33 Nm S1

Angular posi� on control 1 VSS SinCos, 80 lines, zero-fl ag

Nominal speed
60,000 rpm

80,000 rpm

Tool change system
pneuma� c
4bit tool clamp status monitoring
taper cleaning air

Spindle cooling Thin-fi lm liquid cooling

Bearing system
aerosta� c (ASD-H32) *)

high-pressure (UASD-H32)

Accuracy, dynamics
dynamic tool run-out < 0,8 µm **)

Error-mo� on < 35 nm

Cu�  ng fl uid feedthrough n.a.

Spindle connectors
axially oriented, UASD-H32A (Dmax 100mm)

radially oriented, UASD-H32
*) only with approval
**) if used with the tool holders series UTS-32

The patented high-pressure aerosta� c bearing system of our UASD models has been designed and manufactured for opera-
� on at 20-30 bar air supply pressure, which thus allows a load capacity at the spindle nose of 300% of the standard bearing 
at 6 bar, as verifi ed in customer tests. The new thrust bearing design and the patented capillary technology signifi cantly 
reduce the air throughput and also allow economical use here. To operate the UASD-x high-pressure variants, you may need 
a diff erent air compressor or an addi� onal pressure booster.

Radial stati c load capacity at spindle nose at 
diff erent supply pressures

Axial stati c load capacity at diff erent 
load supply pressures

Bearing air supply pressure [bar] 6 - 10 20 - 30

Speed [rpm] 0 - 60,000 0 - 60,000

Sta� c radial ult. load capacity 
at the spindle nose

[N] 330 900 (273 %)

Sta� c ult. load capacity [N] 650 1,300 (200 %)

Sta� c radial s� ff ness at the spindle nose [N/ µm] 41 83 (202 %)

Sta� c axial s� ff ness [N/ µm] 60 75 (125 %)

Sta� c air consump� on [NI/ min] 50 90 (180 %)

Dynamic tool run-out **) [µm] < 0.4 < 0.5

Sha�  error in mo� on **) [nm] < 23 < 30

ASD060H25A UASD060H32A *)

*) all values are taken at 20 bar bearing air supply pressure 
**) if used with the UTS-32 tool holder series

UASD-H32 / UASD-H32A

Ultra-precise aerostati c tool spindles with automati c, springless HSK-E32 tool interface and radi-
ally or axially oriented spindle connecti ons.

Descrip� on

Due to the great success of our spindle solu� ons with high-pressure aerosta� c techno-
logy, we have developed our UASD-H32 and UASD-H32A with HSK-E32 tool interface. 
Based on their sisters UASD-H25 and UASD-H25A, our UASD-H32 and UASD-H32A only 
diff er from the HSK size. Like any spindle solu� on with an HSK taper interface from Levi-
cron, they feature our well-proven spring-less HSK clamping system SLH-x. 

What is the added value?

As a result, machine builders who prefer HSK32 now resort to propers like speed and 
smooth running they know from our HSK-E25 models, but with enough s� ff ness and 
robustness for light roughing, coming from the high-pressure aerosta� c technology, and 
a larger HSK interface size. 
The integrated permanent magnet synchronous motor reaches its limit right before the 
aerosta� c bearing system in combina� on with the high-pressure aerosta� c technology. 
It gives thus excellent deal protec� on to the bearing system.

At a glance, UASD-H32 / UASD-H32A

Conven� on and high-pressure aerosta� c in comparison

ASD-H25A and UASD-H32A, test results
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UASD-H32
with axially oriented spindle connectors („front view“)

UASD060H32A

* if used with the UTS-32 tool holder series

UASD060H32

UASD-H32
with radially oriented spindle connectors („front view“)

Data Sheet UASD060H32/ UASD060H32A (Speed up tp 60.000 rpm)

with axially oriented spindle connectors („front view“)

Data Sheet UASD060H32/ UASD060H32A (Speed up tp 60.000 rpm) UASD080H32AUASD080H32Data Sheet UASD080H32/ UASD080H32A (Speed up tp 80.000 rpm)

General

Body diameter [mm] 100 100

Total length [mm] 470 408
Weight [kg] 16 16
Speed [rpm] 0 - 60,000 0 - 60,000

Automa� c tool interface [-] HSK-E32, spring-less HSK-E32, spring-less
Tool clamp status monitoring [-] 4bit digital 4bit digital

Motor op� on 
„high-power“,

400 V max.

Type [-] 3 Phases, DC 3 Phases, DC
Constant torque [Nm] 0.7 0.7

Poles [-] 2 2
max. phase voltage, RMS [V] 270 270

Rated current [A] 10 10
Peak current, RMS [A] 20 20

Sha�  power [kVA] 4.3 4.3

Motor op� on 
„high-power“,

200 V max.

Type [-] 3 Phases, DC 3 Phases, DC
Constant torque [Nm] 0.7 0.7

Poles [-] 2 2
max. phase voltage, RMS [V] 170 170

Rated current [A] 18 18
Peak current, RMS [A] 36 36

Sha�  power [kVA] 4.2 4.2

Motor op� ons
„iron-less“,
400 V max.

Type [-] 3 Phases, DC 3 Phases, DC
Constant torque [Nm] 0.33 0.33

Poles [-] 2 2
max. phase voltage, RMS [V] 260 260

Rated current [A] 5 5
Peak current, RMS [A] 11 11

Sha�  power [kVA] 2.1 2.1

Motor op� ons
„iron-less“,
200 V max.

Type [-] 3 Phases, DC 3 Phases, DC
Constant torque [Nm] 0,33 0,33

Poles [-] 2 2
max. phase voltage, RMS [V] 160 160

Rated current [A] 9 9
Peak current, RMS [A] 18 18

Sha�  power [kVA] 2.1 2.1

Rotary encoder

Type [-] incremental incremental
Lines [-] 80 80

Signal A/B [-] 1VSS SinCos 1VSS SinCos
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 20 - 30 20 - 30
Air cleanliness, ISO8573 [-] 3 or be� er 3 or be� er

Dew point at supply pressure  [°C] 3 3
Sta� c radial zero posi� on s� ff ness at the spindle nose [N/µm] > 70 > 70

Sta� c radial load capacity at the spindle nose [N] > 900 > 900
Sta� c axial zero posi� on s� ff ness [N/µm] > 80 > 80

Axial load capacity [N] > 1,300 > 1,300

Stability and 
precision

Taper run-out TIR [nm] < 100 < 100
Sha�  error in mo� on [nm] < 30 < 30

Dynamic tool run-out *) [µm] < 0.7 < 0.7
Spindle soak � me [min] < 3 < 3
Axial sha�  growth [µm] < 3 < 3

UASD-H32
with radially oriented spindle connectors („front view“)

Data Sheet UASD080H32/ UASD080H32A (Speed up tp 80.000 rpm)

* if used with the UTS-32 tool holder series

General

Body diameter [mm] 100 100

Total length [mm] 470 408
Weight [kg] 16 16
Speed [rpm] 0 - 80,000 0 - 80,000

Automa� c tool interface [-] HSK-E32, spring-less HSK-E32, spring-less
Tool clamp status monitoring [-] 4bit digital 4bit digital

Motor op� on 
„high-power“,

400 V max.

Type [-] 3 Phases, DC 3 Phases, DC
Constant torque [Nm] 0.7 0.7

Poles [-] 2 2
max. phase voltage, RMS [V] 370 370

Rated current [A] 10 10
Peak current, RMS [A] 20 20

Sha�  power [kVA] 5.8 5.8

Motor op� on 
„high-power“,

200 V max.

Type [-] 3 Phases, DC 3 Phases, DC
Constant torque [Nm] 0.7 0.7

Poles [-] 2 2
max. phase voltage, RMS [V] 205 205

Rated current [A] 18 18
Peak current, RMS [A] 36 36

Sha�  power [kVA] 5.6 5.6

Motor op� ons
„iron-less“,
400 V max.

Type [-] 3 Phases, DC 3 Phases, DC
Constant torque [Nm] 0.33 0.33

Poles [-] 2 2
max. phase voltage, RMS [V] 330 330

Rated current [A] 5 5
Peak current, RMS [A] 11 11

Sha�  power [kVA] 2.8 2.8

Motor op� ons
„iron-less“,
200 V max.

Type [-] 3 Phases, DC 3 Phases, DC
Constant torque [Nm] 0,33 0,33

Poles [-] 2 2
max. phase voltage, RMS [V] 180 180

Rated current [A] 9 9
Peak current, RMS [A] 18 18

Sha�  power [kVA] 2.8 2.8

Rotary encoder

Type [-] incremental incremental
Lines [-] 80 80

Signal A/B [-] 1VSS SinCos 1VSS SinCos
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 20 - 30 20 - 30
Air cleanliness, ISO8573 [-] 3 or be� er 3 or be� er

Dew point at supply pressure  [°C] 3 3
Sta� c radial zero posi� on s� ff ness at the spindle nose [N/µm] > 60 > 60

Sta� c radial load capacity at the spindle nose [N] > 800 > 800
Sta� c axial zero posi� on s� ff ness [N/µm] > 70 > 70

Axial load capacity [N] > 1,200 > 1,200

Stability and 
precision

Taper run-out TIR [nm] < 100 < 100
Sha�  error in mo� on [nm] < 35 < 35

Dynamic tool run-out *) [µm] < 1 < 1
Spindle soak � me [min] < 3 < 3
Axial sha�  growth [µm] < 5 < 5
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ASD-H25A / UASD-H25A
(HSK-E25, axial spindle connectors)
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Tool interface HSK-E25, automa� c, spring-less (SLH25)

Body diameter 100 mm 

Motor op� ons

400 V max., high-power, 0.7 Nm S1

200 V max., high-power, 0.7 Nm S1

400 V max., iron-less, 0.33 Nm S1

200 V max., iron-less, 0.33 Nm S1

Angular posi� on control 1 VSS SinCos, 80 lines, zero-fl ag

Nominal speed
60,000 rpm

80,000 rpm

90,000 rpm

Tool change system
pneuma� c,
4bit tool clamp status monitoring,
taper cleaning air

Spindle cooling thin-fi lm liquid cooling

Bearing system
aerosta� c (ASD-H25A)

high-pressure aerosta� c (UASD-H25A)

Accuracy, dynamics
dynamic tool run-out < 0.5 µm *)

Error-mo� on < 30 nm (ASD060H25A)

Cu�  ng fl uid feedthrough 2x spray nozzle at spindle front

Spindle connectors axially oriented
*) if used with the tool holders series UTS-25

The aerosta� c bearing system of the UASD-H25A type spindles has specifi cally been designed and manufactured for use 
with air supply pressures of 20 - 30 bar. Compared to the standard models, the result is an increase in load capacity at the 
spindle nose of approximately 300 %. The new axial bearing and bearing orifi ce design signifi cantly reduce air consump� on 
to provide economical opera� on even at higher supply pressures.  
You may need an alterna� ve air compressor to your machine´s standard to operate with the UASD-x models. 

Radial stati c load capacity at spindle nose at 
diff erent supply pressures

Axial stati c load capacity at diff erent 
load supply pressures

Bearing air supply pressure [bar] 6 - 10 20 - 30

Speed [rpm] 0 - 60,000 0 - 60,000

Sta� c radial ult. load capacity 
at the spindle nose

[N] 330 900 (273 %)

Sta� c ult. load capacity [N] 650 1,300 (200 %)

Sta� c radial s� ff ness at the spindle nose [N/ µm] 41 83 (202 %)

Sta� c axial s� ff ness [N/ µm] 60 75 (125 %)

Sta� c air consump� on [NI/ min] 50 90 (180 %)

Dynamic tool run-out **) [µm] < 0.4 < 0.3

Sha�  error in mo� on **) [nm] < 23 < 28

ASD060H25A UASD060H25A *)

*) all values are taken at 20 bar bearing air supply pressure 
**) if used with the UTS-25 tool holder series

ASD-H25A / UASD-H25A

Ultra-precision aerostati c tool spindle with automati c spring-less HSK-E25 tool interface 
and axially oriented spindle connectors.

Descrip� on

Our spindle models ASD-H25A and UASD-H25A fulfi ll all your requirements for a high-
quality CNC motor spindle to generate high-precision parts with an op� cal surface           
fi nish. They combine robustness and CNC func� onality with high spindle speeds for                       
micromachining and low errors in sha�  mo� on to machine op� cal components. 
Both models feature an automa� c spring-less HSK-E25 tool clamping, a high-resolu� on 
rotary encoder, a highly effi  cient thin-fi lm liquid cooling, tool clamp status monitoring, 
and a robust steel housing with a standardized diameter.

What is the added value?

If used in CNC machine tools, the user not only gets outstanding precision, thermal        
stability, and speed but also, for the fi rst � me, the ability to create parts with op� cal 
surface fi nish. 
For ultra-precision machining, on the other hand, our ASD-H25A and UASD-H25A
now   enables signifi cantly increased chip loads and automated tool change to increase                 
produc� vity at an ultra-precision level. 
Both models are also available with radial spindle connectors (ASD-H25/ UASD-H25).

At a glance, ASD-H25A / UASD-H25A

ASD-H25A and UASD-H25A, a comparison

ASD-H25A and UASD-H25A, test results
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ASD-H25A/ UASD-H25A
with axially oriented spindle connectors („front view“)

ASD090H25AASD080H25AASD060H25A

ASD-H25A/ UASD-H25A
with axially oriented spindle connectors („rear view“)

Data Sheet ASD-H25A Data Sheet UASD-H25A UASD090H25AUASD080H25AUASD060H25A

with axially oriented spindle connectors („front view“)
ASD-H25A/ UASD-H25A
with axially oriented spindle connectors („rear view“)

UASD080H25AUASD060H25A

General

Body diameter [mm] 100 100 100

Total length [mm] 408 408 408
Weight [kg] 16 16 16
Speed [rpm] 0 - 60,000 0 - 80,000 0 - 90,000

Automa� c tool interface [-] HSK-E25, spring-less HSK-E25, spring-less HSK-E25, spring-less
Tool clamp status monitoring [-] 4bit digital 4bit digital 4bit digital

Motor op� on 
„high-power“,

400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. Phase voltage, RMS [V] 270 370 410

Rated current [A] 10 10 10
Peak current, RMS [A] 20 20 20

Sha�  power [kVA] 4.3 5.8 6.5

Motor op� on 
„high-power“,

200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. Phase voltage, RMS [V] 170 205 235

Rated current [A] 18 18 18
Peak current, RMS [A] 36 36 36

Sha�  power [kVA] 4.2 5.6 6.3

Motor op� on 
„iron-less“,
400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. Phase voltage, RMS [V] 260 330 380

Rated current [A] 5 5 5
Peak current, RMS [A] 11 11 11

Sha�  power [kVA] 2.1 2.8 3

Motor op� on 
„iron-less“,
200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. Phase voltage, RMS [V] 160 180 208

Rated current [A] 9 9 9
Peak current, RMS [A] 18 18 18

Sha�  power [kVA] 2.1 2.8 3

Rotary encoder

Type [-] incremental incremental incremental
Lines [-] 80 80 80

Signal A/B [-] 1VSS SinCos 1VSS SinCos 1VSS SinCos
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 20 - 30 20 - 30 20 - 30
Air cleanliness, ISO8573 [-] 3 or any be� er 3 or any be� er 3 or any be� er

Sta� c radial zero posi� on s� ff ness 
at the spindle nose [N/µm] > 70 > 50 > 35

Sta� c radial load capacity at the spindle nose [N] > 900 > 800 > 750
Sta� c axial zero posi� on s� ff ness [N/µm] > 70 > 60 > 50

Axial load capacity [N] > 1,300 > 1,200 > 1,100

Stability and 
precision

Taper run-out TIR [nm] < 100 < 100 < 100
Sha�  error in mo� on [nm] < 35 < 40 < 50

Dynamic tool run-out *) [µm] < 0.5 < 1 < 1.2
Spindle soak � me [min] < 3 < 3 < 3
Axial sha�  growth [µm] < 3 < 5 < 6

all values are taken at 6 bar bearing air supply pressure
* if used with the UTS-25 tool holder series

all values are taken at 20 bar bearing air supply pressure
* if used with the UTS-25 tool holder series

General

Body diameter [mm] 100 100 100

Total length [mm] 408 408 408
Weight [kg] 16 16 16
Speed [rpm] 0 - 60,000 0 - 80,000 0 - 90,000

Automa� c tool interface [-] HSK-E25, spring-less HSK-E25, spring-less HSK-E25, spring-less
Tool clamp status monitoring [-] 4bit digital 4bit digital 4bit digital

Motor op� on 
„high-power“,

400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. Phase voltage, RMS [V] 270 370 410

Rated current [A] 10 10 10
Peak current, RMS [A] 20 20 20

Sha�  power [kVA] 4.3 5.8 6.5

Motor op� on 
„high-power“,

200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. Phase voltage, RMS [V] 170 205 235

Rated current [A] 18 18 18
Peak current, RMS [A] 36 36 36

Sha�  power [kVA] 4.2 5.6 6.3

Motor op� on 
„iron-less“,
400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. Phase voltage, RMS [V] 260 330 380

Rated current [A] 5 5 5
Peak current, RMS [A] 11 11 11

Sha�  power [kVA] 2.1 2.8 3

Motor op� on 
„iron-less“,
200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. Phase voltage, RMS [V] 160 180 208

Rated current [A] 9 9 9
Peak current, RMS [A] 18 18 18

Sha�  power [kVA] 2.1 2.8 3

Rotary encoder

Type [-] incremental incremental incremental
Lines [-] 80 80 80

Signal A/B [-] 1VSS SinCos 1VSS SinCos 1VSS SinCos
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 6 - 10 6 - 10 6 - 10
Air cleanliness, ISO8573 [-] 3 or any be� er 3 or any be� er 3 or any be� er

Sta� c radial zero posi� on s� ff ness 
at the spindle nose [N/µm] > 40 > 25 > 20

Sta� c radial load capacity at the spindle nose [N] > 330 > 300 > 280
Sta� c axial zero posi� on s� ff ness [N/µm] > 60 > 40 > 30

Axial load capacity [N] > 600 > 550 > 500

Stability and 
precision

Taper run-out TIR [nm] < 100 < 100 < 100
Sha�  error in mo� on [nm] < 30 < 35 < 45

Dynamic tool run-out *) [µm] < 0.5 < 1 < 1.2
Spindle soak � me [min] < 3 < 3 < 3
Axial sha�  growth [µm] < 3 < 5 < 6
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ASD-H25 / UASD-H25
(HSK-E25, radial spindle connectors)
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Tool interface HSK-E25, automa� c, spring-less (SLH25)

Body diameter 100 mm

Motor op� ons

400 V max., high-power, 0.7 Nm S1

200 V max., high-power, 0.7 Nm S1

400 V max., iron-less, 0.33 Nm S1

200 V max., iron-less, 0.33 Nm S1

Angular posi� on control 1 VSS SinCos, 80 lines, zero-fl ag

Nominal speed
60,000 rpm

80,000 rpm

90,000 rpm

Tool change system
pneuma� c,
4bit tool clamp status monitoring,
taper cleaning air

Spindle cooling thin-fi lm liquid cooling

Bearing system
aerosta� c (ASD-H25)

high-pressure aerosta� c (UASD-H25)

Accuracy, dynamics
dynamic tool run-out < 0.5 µm *)

Error-mo� on < 30 nm (ASD060H25)

Cu�  ng fl uid feedthrough 2x spray nozzle at spindle front

Spindle connectors radially oriented

*) if used with the tool holders series UTS-25

The aerosta� c bearing system of the UASD-H25 type spindles has specifi cally been designed and manufactured for use with 
supply pressures of 20 - 30 bar. Compared to the standard models, the result is an increase in load capacity at the spindle 
nose of approximately 300 %. The new axial bearing and bearing orifi ce design signifi cantly reduce air consump� on to pro-
vide economical opera� on even at higher supply pressures.  
You may need an alterna� ve air compressor to your machine´s standard to operate with the UASD-x models. 

Radial stati c load capacity at spindle nose at 
diff erent supply pressures

Axial stati c load capacity at diff erent 
load supply pressures

Bearing air supply pressure [bar] 6 - 10 20 - 30

Speed [rpm] 0 - 60,000 0 - 60,000

Sta� c radial ult. load capacity 
at the spindle nose

[N] 330 900 (273 %)

Sta� c ult. load capacity [N] 650 1,300 (200 %)

Sta� c radial s� ff ness at the spindle nose [N/ µm] 41 83 (202 %)

Sta� c axial s� ff ness [N/ µm] 60 75 (125 %)

Sta� c air consump� on [NI/ min] 50 90 (180 %)

Dynamic tool run-out **) [µm] < 0.4 < 0.3

Sha�  error in mo� on **) [nm] < 23 < 28

ASD060H25 UASD060H25 *)

*) all values are taken at 20 bar bearing air supply pressure
**) if used with the UTS-25 tool holder series

ASD-H25 / UASD-H25

Ultra-precision aerostati c tool spindle with automati c spring-less HSK-E25 tool interface 
and radially oriented spindle connectors.

Descrip� on

Our spindle models ASD-H25 and UASD-H25 fulfi ll all your requirements for a                         
high-quality CNC motor spindle to generate high-precision parts with an op� cal surface 
fi nish. They combine robustness and CNC func� onality with high spindle speeds for mi-
cromachining and low errors in sha�  mo� on to machine op� cal components. 
Both models feature an automa� c spring-less HSK-E25 tool clamping, a high-resolu� on 
rotary encoder, a highly effi  cient thin-fi lm liquid cooling, tool clamp status monitoring, 
and a robust steel housing with a standardized diameter.

What is the added value?

If used in CNC machine tools, the user not only gets outstanding precision, thermal        
stability, and speed but also, for the fi rst � me, the ability to create parts with op� cal sur-
face fi nish. For ultra-precision machining, on the other hand, our ASD-H25 and UASD-
H25 now enable signifi cantly increased chip loads and automated tool change to increa-
se produc� vity at an ultra-precision level. 
Both models are also available with axial spindle connectors (ASD-H25A/ UASD-H25A).

At a glance, ASD-H25 / UASD-H25

ASD-H25 and UASD-H25, a comparison

ASD-H25 and UASD-H25, test results
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ASD-H25/ UASD-H25
with radially oriented spindle connectors („front view“)

General

Body diameter [mm] 100 100 100

Total length [mm] 472 472 472
Weight [kg] 16 16 16
Speed [rpm] 0 - 60,000 0 - 80,000 0 - 90,000

Automa� c tool interface [-] HSK-E25, spring-less HSK-E25, spring-less HSK-E25, spring-less
Tool clamp status monitoring [-] 4bit digital 4bit digital 4bit digital

Motor op� on 
„high-power“,

400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. phase voltage, RMS [V] 270 370 410

Rated current [A] 10 10 10
Peak current, RMS [A] 20 20 20

Sha�  power [kVA] 4.3 5.8 6.5

Motor op� on 
„high-power“,

200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. phase voltage, RMS [V] 170 205 235

Rated current [A] 18 18 18
Peak current, RMS [A] 36 36 36

Sha�  power [kVA] 4.2 5.6 6.3

Motor op� on 
„iron-less“,
400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. phase voltage, RMS [V] 260 330 380

Rated current [A] 5 5 5
Peak current, RMS [A] 11 11 11

Sha�  power [kVA] 2.1 2.8 3

Motor op� on 
„iron-less“,
200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. phase voltage, RMS [V] 160 180 208

Rated current [A] 9 9 9
Peak current, RMS [A] 18 18 18

Sha�  power [kVA] 2.1 2.8 3

Rotary encoder

Type [-] incremental incremental incremental
Lines [-] 80 80 80

Signal A/B [-] 1VSS SinCos 1VSS SinCos 1VSS SinCos
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 6 - 10 6 - 10 6 - 10
Air cleanliness, ISO8573 [-] 3 or any be� er 3 or any be� er 3 or any be� er

Sta� c radial zero posi� on s� ff ness 
at the spindle nose [N/µm] > 40 > 25 > 20

Sta� c radial load capacity at the spindle nose [N] > 330 > 300 > 280
Sta� c axial zero posi� on s� ff ness [N/µm] > 60 > 40 > 30

Axial load capacity [N] > 600 > 550 > 500

Stability and 
precision

Taper run-out TIR [nm] < 100 < 100 < 100
Sha�  error in mo� on [nm] < 30 < 35 < 45

Dynamic tool run-out *) [µm] < 0.5 < 1 < 1.2
Spindle soak � me [min] < 3 < 3 < 3
Axial sha�  growth [µm] < 3 < 5 < 6

ASD090H25

all values are taken at 6 bar bearing air supply pressure
* if used with the UTS-25 tool holder series

ASD080H25ASD060H25

ASD-H25/ UASD-H25
with radially oriented spindle connectors („rear view“)

Data Sheet ASD-H25 Data Sheet UASD-H25 UASD090H25UASD080H25UASD060H25

all values are taken at 20 bar bearing air supply pressure
* if used with the UTS-25 tool holder series

with radially oriented spindle connectors („front view“)with radially oriented spindle connectors („front view“)

Body diameter [mm]

Total length [mm]
Weight [kg]
Speed

ASD060H25

with radially oriented spindle connectors („front view“)
ASD-H25/ UASD-H25
with radially oriented spindle connectors („rear view“)

UASD060H25

ASD-H25/ UASD-H25
with radially oriented spindle connectors („rear view“)

General

Body diameter [mm] 100 100 100

Total length [mm] 472 472 472
Weight [kg] 16 16 16
Speed [rpm] 0 - 60,000 0 - 80,000 0 - 90,000

Automa� c tool interface [-] HSK-E25, spring-less HSK-E25, spring-less HSK-E25, spring-less
Tool clamp status monitoring [-] 4bit digital 4bit digital 4bit digital

Motor op� on 
„high-power“,

400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. phase voltage, RMS [V] 270 370 410

Rated current [A] 10 10 10
Peak current, RMS [A] 20 20 20

Sha�  power [kVA] 4.3 5.8 6.5

Motor op� on 
„high-power“,

200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. phase voltage, RMS [V] 170 205 235

Rated current [A] 18 18 18
Peak current, RMS [A] 36 36 36

Sha�  power  [kVA] 4.2 5.6 6.3

Motor op� on 
„iron-less“,
400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. phase voltage, RMS [V] 260 330 380

Rated current [A] 5 5 5
Peak current, RMS [A] 11 11 11

Sha�  power [kVA] 2.1 2.8 3

Motor op� on 
„iron-less“,
200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous 
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. phase voltage, RMS [V] 160 180 208

Rated current [A] 9 9 9
Peak current, RMS [A] 18 18 18

Sha�  power  [kVA] 2.1 2.8 3

Rotary encoder

Type [-] incremental incremental incremental
Lines [-] 80 80 80

Signal A/B [-] 1VSS SinCos 1VSS SinCos 1VSS SinCos
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 20 - 30 20 - 30 20 - 30 
Air cleanliness, ISO8573 [-] 3 or any be� er 3 or any be� er 3 or any be� er

Sta� c radial zero posi� on s� ff ness 
at the spindle nose [N/µm] > 70 > 50 > 35

Sta� c radial load capacity at the spindle nose [N] > 900 > 800 > 750
Sta� c axial zero posi� on s� ff ness [N/µm] > 70 > 60 > 50

Axial load capacity [N] > 1,300 > 1,200 > 1,100

Stability and 
precision

Taper run-out TIR [nm] < 100 < 100 < 100
Sha�  error in mo� on [nm] < 35 < 40 < 50

Dynamic tool run-out *) [µm] < 0.5 < 1 < 1.2
Spindle soak � me [min] < 3 < 3 < 3
Axial sha�  growth [µm] < 3 < 5 < 6
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ASD-H20A / UASD-H20A 
 (HSK-E20, axial spindle connectors)
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Tool interface HSK-E20, automa� c, spring-less (SLH20)

Body diameter 80 mm

Motor op� ons
400 V max., high-power, 0.22 Nm S1 (Op� on)

200 V max., high-power, 0.22 Nm S1

200 V max., iron-less, 0.13 Nm S1

Angular posi� on control 1 VSS SinCos, 60 lines, zero fl ag

Nominal speed
120,000 rpm

150,000 rpm

Tool change system
pneuma� c, 
4bit tool clamp status monitoring, 
taper cleaning air

Spindle cooling thin-fi lm liquid cooling

Bearing system
aerosta� c (ASD-H20A)

high-pressure aerosta� c (UASD-H20A)

Accuracy, dynamics dynamic tool run-out < 1 micron *)

Axial sha�  growth < 1 micron; < 3 minutes **)

Cu�  ng fl uid feedthrough n.a.

Spindle connectors axially oriented (Dmax 80mm)
*) if used with the tool holders series UTS-20
**) from cold/ standsti ll to 120,000 rpm/ heated through

Dynamic tool run-out

The intensive op� miza� on of the sha�           
dynamics and the patented bearing techno-
logy‘s s� ff ness result in opera� on under all 
s� ff ness- and bending-cri� cal natural fre-
quencies for all speeds. 
This is refl ected accordingly in the dynamic 
basic tool run and the oscilla� ng speeds.
These proper� es even allow tool diameters 
smaller than 50 micron, with signifi cantly re-
duced tool wear and without the tool break-
ing due to vibra� ons of a resonance case   
(rota� onal frequency = cri� cal).

Axial sha�  growth 

The warm through � me is < 3 minutes.
The axial sha�  growth from the cold               
condi� on and stands� ll to 120,000 rpm and 
warmed through: < 1 micron.

ASD-H20A / UASD-H20A

Ultra-precise aerostati c tool spindles with automati c, springless  HSK-E20 tool clamping 
and axially outgoing spindle connecti ons.

Descrip� on

The highest speeds, precision, stability, and automa� on combine our new tool spindle 
(U)ASD-H20A. It was developed specifi cally for the long outstanding requirements for 
producing of integrated semiconductor devices and optoelectronic components. Speeds 
up to 150,000 rpm, an automa� c springless HSK-E20 interface, tool clamping monito-
ring, and op� mized thermal/ dynamic behavior allow fully automated machining of 
small and integral components.

What is the added value?

As a result, the user in CNC machining gets unprecedented precision, thermal stability, 
and the ability to machine op� cal surfaces in milling and grinding applica� ons. 
In turn, the user in ultra-precision machining gets the possibility of high chip removal 
and automated tool change for a signifi cant increase in produc� vity and automa� on. 
But high speeds and fully automated integra� on into produc� on lines are only two basic 
requirements. Using our springless, patented HSK clamping system SLH-x in size HSK-20, 
a consistent op� miza� on of the sha�  dynamics, and the highly effi  cient and symmetrical 
thin-fi lm liquid cooling, our ASD-H20A also off ers unrivaled dynamic and thermal stabi-
lity to previous solu� ons.  

At a glance, ASD-H20A / UASD-H20A
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ASD-H20A/ UASD-H20A
with UTS-x tool holder („front view“)

General

Body diameter [mm] 80 80

Total length [mm] 335 335
Weight [kg] 8.1 8.1
Speed [rpm] 0 - 120,000 0 - 150,000

Automa� c tool interface [-] HSK-E20, spring-less HSK-E20, spring-less
Tool clamp status monitoring [-] 4bit digital 4bit digital

Motor op� on 
„high-power“, 

400 V max. (Op� on)

Type [-] 3 phases, BL-DC 3 phases, BL-DC
Constant torque [Nm] 0.22 0.22

Poles [-] 2 2
max. phase voltage, RMS [V] 300 380

Rated current [A] 5 5
Peak current, RMS [A] 10 10

Sha�  power [kVA] 2.5 2.8

Motor op� on 
„high-power“, 

200 V max.

Type [-] 3 phases, BL-DC 3 phases, BL-DC **)
Constant torque [Nm] 0.22 0.22

Poles [-] 2 2
max. phase voltage, RMS [V] 165 190

Rated current [A] 9.5 9.5
Peak current, RMS [A] 19 19

Sha�  power [kVA] 2.5 2.8

Motor op� on 
„iron-less“, 
200 V max.

Type [-] 3 phases, BL-DC 3 phases, BL-DC
Constant torque [Nm] 0.13 0.13

Poles [-] 2 2
max. phase voltage, RMS [V] 170 195

Rated current [A] 5 5
Peak current, RMS [A] 10 10

Sha�  power [kVA] 1.6 1.9

Rotary encoder

Type [-] incremental incremental
Lines [-] 60 60

Signal A/B [-] SinCos, 1 VSS SinCos, 1 VSS
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 6 - 10 6 - 10
Air cleanliness, ISO8573 [-] 3 or be� er 3 or be� er

Sta� c radial zero posi� on s� ff ness 
at the spindle nose [N/µm] > 16 > 20

Sta� c radial load capacity 
at the spindle nose [N] 160 - 200 > 190

Sta� c axial zero posi� on s� ff ness [N/µm] > 21 > 25
Axial load capacity [N] > 240 > 230

Stability and precision

Taper run-out TIR [nm] < 100 < 100
Sha�  error in mo� on [nm] < 40 < 50

Dynamic tool run-out *) [µm] < 1 < 1.3
Spindle soak � me [min] < 3 < 4
Axial sha�  growth [µm] < 3 < 4

all values are taken at 6 bar bearing air supply pressure
*) if used with the UTS-20 tool holder series
**)  only in a fi eld-weakened operati on

ASD150H20A

ASD-H20A/ UASD-H20A
Connecti ons axially outgoing („rear view“)

Data Sheet ASD-H20A Data Sheet UASD-H20A

Connecti ons axially outgoing („rear view“)
ASD-H20A/ UASD-H20A
Connecti ons axially outgoing („rear view“)

ASD-H20A/ UASD-H20A
with UTS-x tool holder („front view“)

Data Sheet ASD-H20A

ASD-H20A/ UASD-H20A
with UTS-x tool holder („front view“)
ASD-H20A/ UASD-H20A
with UTS-x tool holder („front view“)

ASD120H20A

General

Body diameter [mm] 80 80

Total length [mm] 335 335
Weight [kg] 8.1 8.1
Speed [rpm] 0 - 120,000 0 - 150,000

Automa� c tool interface [-] HSK-E20, spring-less HSK-E20, spring-less
Tool clamp status monitoring [-] 4bit digital 4bit digital

Motor op� on 
„high-power“, 

400 V max. (Op� on)

Type [-] 3 phases, BL-DC 3 phases, BL-DC
Constant torque [Nm] 0.22 0.22

Poles [-] 2 2
max. phase voltage, RMS [V] 300 380

Rated current [A] 5 5
Peak current, RMS [A] 10 10

Sha�  power [kVA] 2.5 2.8

Motor op� on 
„high-power“, 

200 V max.

Type [-] 3 phases, BL-DC 3 phases, BL-DC **)
Constant torque [Nm] 0.22 0.22

Poles [-] 2 2
max. phase voltage, RMS [V] 165 190

Rated current [A] 9.5 9.5
Peak current, RMS [A] 19 19

Sha�  power [kVA] 2.5 2.8

Motor op� on 
„iron-less“, 
200 V max.

Type [-] 3 phases, BL-DC 3 phases, BL-DC
Constant torque [Nm] 0.13 0.13

Poles [-] 2 2
max. phase voltage, RMS [V] 170 195

Rated current [A] 5 5
Peak current, RMS [A] 10 10

Sha�  power [kVA] 1.6 1.9

Rotary encoder

Type [-] incremental incremental
Lines [-] 60 60

Signal A/B [-] SinCos, 1 VSS SinCos, 1 VSS
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 20 - 30 20 - 30
Air cleanliness, ISO8573 [-] 3 or be� er 3 or be� er

Sta� c radial zero posi� on s� ff ness 
at the spindle nose [N/µm] > 24 > 38

Sta� c radial load capacity 
at the spindle nose [N] 280 - 310 > 580

Sta� c axial zero posi� on s� ff ness [N/µm] > 30 > 45
Axial load capacity [N] > 650 > 630

Stability and precision

Taper run-out TIR [nm] < 100 < 100
Sha�  error in mo� on [nm] < 45 < 55

Dynamic tool run-out *) [µm] < 1 < 1.3
Spindle soak � me [min] < 3 < 4
Axial sha�  growth [µm] < 3 < 4

UASD150H20AUASD120H20A

all values are taken at 20 bar bearing air supply pressure
*) if used with the UTS-20 tool holder series
**)  only in a fi eld-weakened operati on
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ASD-Cx / UASD-Cx
(Automa� c direct tool shank clamping)
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At a glance, ASD-Cx / UASD-Cx

ASD-Cx and UASD-Cx, a comparison
The aerosta� c bearing of our UASD-Cx model has been designed and manufactured for opera� on at 20 - 30 bar air supply 
pressure, which thus allows a load capacity at the spindle nose of 300 % of the standard bearing at 6 bar. 
The new thrust bearing design reduces the airfl ow and allows economical opera� on. 
To operate the high-pressure variant UASD-Cx, you may need a diff erent air compressor.

Radial stati c load capacity at spindle nose at 
diff erent supply pressures

Axial stati c load capacity at diff erent 
load supply pressures

Bearing air supply pressure [bar] 6 - 10 20 - 30

Speed [rpm] 0 - 60,000 0 - 60,000

Sta� c radial ult. load capacity at the spindle 
nose

[N] 330 900 (273 %)

Sta� c ult. load capacity [N] 650 1,300 (200 %)

Sta� c radial s� ff ness at the spindle nose [N/ µm] 41 83 (202 %)

Sta� c axial s� ff ness [N/ µm] 60 75 (125 %)

Sta� c air consump� on [NI/ min] 50 90 (180 %)

Dynamic tool run-out **) [µm] < 0.4 < 0.3

Sha�  error in mo� on **) [nm] < 23 < 28

ASD060Cx UASD060Cx *)ASD-Cx and UASD-Cx, test results

ASD-Cx / UASD-Cx

Ultra-precision aerostati c motor spindle with automati c direct tool shank clamping. 

Descrip� on

Our ASD-Cx and UASD-Cx (x = tool shank diameter) models meet all the requirements 
for a high-quality motor spindle to produce op� cal-quality surfaces and the highest ac-
curacy at high speeds. 
They combine the robustness and func� onality of mul� -axis CNC machining for                   
micromachining and the lowest error mo� on values for machining op� cal components. 
Equipped with a self-developed automa� c precision collet system, the spindle allows the 
highest speeds.
Among other features, our ASD-Cx and UASD-Cx have pneuma� cally actuated direct 
tool clamping, a high-resolu� on rotary encoder, highly effi  cient thin-fi lm liquid cooling, 
and standardized housing diameter. The spindle guarantees fl exibility, maximum thermal 
stability, and high material removal rates due to high spindle strength and load capacity.

What is the added value?

As a result, the user gets unprecedented precision, thermal stability, and the ability to 
machine op� cal surfaces in milling and grinding as well as engraving and drilling applica-
� ons at high speeds in CNC and ultra-precision machining. 
The integrated, robust, and very compact tool direct clamping allows an automa� c tool 
change with constant accuracies and dynamic proper� es. 

Tool interface automa� c direct tool shank clamping 
(precision collet)

Body Diameter 100 mm (custom fl ange op� on on request)

Motor op� ons

400 V max., high-power 0.7 Nm S1
200 V max., high-power, 0.7 Nm S1

400 V max., iron-less, 0.33 Nm S1

200 V max., iron-less, 0.33 Nm S1

Rotary encoder 80 lines 1 VSS SinCos with zero-fl ag

Nominal speed
60,000 rpm

80,000 rpm

100,000 rpm (other spindle speeds on request)

Tool change system pneuma� c,
taper cleaning air

Spindle cooling thin-fi lm liquid cooling

Bearing system
aerosta� c, 6 - 10 bar (ASD-Cx)

high-pressure aerosta� c, 20 - 30 bar (UASD-Cx)

Accuracy, dynamics sta� c tool run-out  < 0,5 µm)

Error-mo� on (Error-Mo� on) < 30 nm

Spindle connectors radially oriented

*) all values are taken at 20 bar bearing air supply pressure
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ASD-Cx/ UASD-Cx
with radially oriented spindle connectors („front view“)

ASD100CxASD080CxASD060Cx

ASD-Cx/ UASD-Cx
with radially oriented spindle connectors („rear view“)

Data Sheet ASD-Cx Data Sheet UASD-Cx UASD100CxUASD080CxUASD060Cx

with radially oriented spindle connectors („front view“)with radially oriented spindle connectors („front view“)with radially oriented spindle connectors („front view“) with radially oriented spindle connectors („rear view“)

UASD080CxUASD080CxUASD060Cx UASD080CxUASD060Cx

with radially oriented spindle connectors („rear view“)
ASD-Cx/ UASD-Cx
with radially oriented spindle connectors („rear view“)

General

Body diameter [mm] 100 100 100

Total length [mm] 415 415 415
Weight [kg] 16 16 16
Speed [rpm] 0 - 60,000 0 - 80,000 0 - 100,000

Motor op� on 
„high-power“,

400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous *)
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. phase voltage, RMS [V] 270 370 440

Rated current [A] 10 10 10
Peak current, RMS [A] 20 20 20

Sha�  power [kVA] 4.3 5.8 7.1

Motor op� on 
„high-power“,

200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous *)
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. phase voltage, RMS [V] 170 205 265

Rated current [A] 18 18 18
Peak current, RMS [A] 36 36 36

Sha�  power [kVA] 4.2 5.6 7.3

Motor op� on 
„iron-less“,
400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous *)
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. phase voltage, RMS [V] 260 330 415

Rated current [A] 5 5 5
Peak current, RMS [A] 11 11 11

Sha�  power [kVA] 2.1 2.8 3.4

Motor op� on 
„iron-less“,
200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous *)
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. phase voltage, RMS [V] 160 180 240

Rated current [A] 9 9 9
Peak current, RMS [A] 18 18 18

Sha�  power [kVA] 2.1 2.8 3.4

Rotary encoder

Type [-] incremental incremental incremental
Lines [-] 80 80 80

Signal A/B [-] SinCos, 1 VSS SinCos, 1 VSS SinCos, 1 VSS
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 6 - 10 6 -10 6 -10
Air cleanliness, ISO8573 [-] 3 or be� er 3 or be� er 3 or be� er

Sta� c radial zero posi� on s� ff ness 
at the spindle nose [N/µm] > 40 > 30 > 18

Sta� c radial load capacity 
at the spindle nose

[N] > 330 > 300 > 270

Sta� c axial zero posi� on s� ff ness [N/µm] > 60 > 40 > 25
Axial load capacity [N] > 600 > 550 > 500

Stability and 
precision

Taper run-out TIR [nm] < 100 < 100 < 100
Sha�  error in mo� on [nm] < 30 < 35 < 50

Dynamic tool run-out *) [µm] < 0.5 < 0.8 < 1.3
Spindle soak � me [min] < 3 < 3 < 3
Axial sha�  growth [µm] < 3 < 5 < 7

all values are taken at 6 bar bearing air supply pressure
*) fi eld-weakened operati on

General

Body diameter [mm] 100 100 100

Total length [mm] 415 415 415
Weight [kg] 16 16 16
Speed [rpm] 0 - 60,000 0 - 80,000 0 - 100,000

Motor op� on 
„high-power“,

400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous *)
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. phase voltage, RMS [V] 270 370 440

Rated current [A] 10 10 10
Peak current, RMS [A] 20 20 20

Sha�  power [kVA] 4.3 5.8 7.1

Motor op� on 
„high-power“,

200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous *)
Constant torque [Nm] 0.7 0.7 0.7

Poles [-] 2 2 2
max. phase voltage, RMS [V] 170 205 265

Rated current [A] 18 18 18
Peak current, RMS [A] 36 36 36

Sha�  power [kVA] 4.2 5.6 7.3

Motor op� on 
„iron-less“,
400 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous *)
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. phase voltage, RMS [V] 260 330 415

Rated current [A] 5 5 5
Peak current, RMS [A] 11 11 11

Sha�  power [kVA] 2.1 2.8 3.4

Motor op� on 
„iron-less“,
200 V max.

Type [-] 3 phases, synchronous 3 phases, synchronous 3 phases, synchronous *)
Constant torque [Nm] 0.33 0.33 0.33

Poles [-] 2 2 2
max. phase voltage, RMS [V] 160 180 240

Rated current [A] 9 9 9
Peak current, RMS [A] 18 18 18

Sha�  power [kVA] 2.1 2.8 3.4

Rotary encoder

Type [-] incremental incremental incremental
Lines [-] 80 80 80

Signal A/B [-] SinCos, 1 VSS SinCos, 1 VSS SinCos, 1 VSS
Zero fl ag [-] yes (digital/ analog) yes (digital/ analog) yes (digital/ analog)

Bearing system

Bearing air supply pressure [bar] 20 - 30 20 - 30 20 - 30
Air cleanliness, ISO8573 [-] 3 or be� er 3 or be� er 3 or be� er

Sta� c radial zero posi� on s� ff ness 
at the spindle nose [N/µm] > 70 > 50 > 35

Sta� c radial load capacity 
at the spindle nose

[N] > 900 > 800 > 750

Sta� c axial zero posi� on s� ff ness [N/µm] > 75 > 70 > 60
Axial load capacity [N] > 1,300 > 1,200 > 1,100

Stability and 
precision

Taper run-out TIR [nm] < 100 < 100 < 100
Sha�  error in mo� on [nm] < 35 < 40 < 55

Dynamic tool run-out *) [µm] < 0.5 < 0.8 < 1.3
Spindle soak � me [min] < 3 < 3 < 3
Axial sha�  growth [µm] < 3 < 5 < 7

all values are taken at 20 bar bearing air supply pressure
*) fi eld-weakened operati on
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SLH-x
(Spring-less HSK tool clamping units)

SLH-x
(Spring-less HSK tool clamping units)

SLH-x

Integral spring-less, self-locking tool clamping system for hollow-taper-shank tools (HSK, DIN 69893)

Descrip� on

Manufacturers of tool spindles know the problems with spring-based, automa� c taper clamping systems, extremely 
long and complex designs. Unsteady unbalance values, sha�  dynamics, fa� guing disk springs, variable clamping/ release                       
posi� ons, and very high eff ort in case of service are also problema� c. Even the promising approaches of self-locking taper 
clamping systems appear complex and hide completely diff erent problems.  
The juxtaposi� on of taper or wedge connec� ons results in strongly varying clamping and release posi� -
ons and tribological changes due to the high surface pressures, with some� mes dangerous changes in clam-
ping force or opera� ng func� ons. According to the current state of the art, taper clamping systems are general-
ly operated with aconven� onal clamping set followed by a locking unit, which aggravates clamping stroke changes.

Our newly developed springless clamping system (SLH-x) for hollow shank taper tools (HSK) with op� onal aerosta� c rotary 
feed-through is based on monolithic preloaded self-locking. Here, the clamping set takes over both the HSK tool‘s clamping 
and the preloaded, safe self-locking. Due to the numerically op� mized design, the self-locked retrac� on of the tool holder 
takes place in a controlled manner even at the highest speeds and with less than a 5% force diff erence from the sta� c case.

Interface [-/-] DIN 69893-5 DIN 69893-5 DIN 69893-5 DIN 69893-5 DIN 69893-5

Max. Speed [rpm] 150,000 90,000 80,000 60,000 40,000

Opera� ng Force, Clamping [N] 400 700 900 2,100 6,000

Opera� ng Force, Release [N] ≥ 400 ≥ 800 ≥ 1,000 ≥ 2,000 ≥ 6,500

Pull-in Force [N] 1,900 - 2,500 3,500 - 5,000 6,500 - 8,000 7,500 - 10,000 23,000 - 35,000

Nominal Clamping Posi� on (N) [mm] 2.5 3 4 3.85 2.2

Eject Travel (A) from (N) [mm] 2.7 3.1 4.2 4.3 8.0

Travel from (N) without Tool (B) [mm] 1.7 1.8 1.8 3.1 4.5

Bore Diameter (D) [mm] 10.5 H4 13.3 H4 16.8 H4 21 H4 33 H4

Overall Length (L) [mm] 45 54 69 83.7 136

Connec� on Thread (G) [-/-] M5x0.5H LH M6x0.75 6H LH M6x16H LH M8x1 6H LH M10x1.5 6H LH

Guide Bore Diameter (d) [mm] 5.2 H5 6.3 H5 6.4 H5 8.5 H5 10.5 H5

Rotary Feedthrough [-/-] No No No Yes Yes

Data Sheet SLH-x

• Constant clamping and release posi� on as well as the 

   clamping force itself (over 2 million changes)

• Constant unbalance values and thus signifi cantly improved  

   sha�  dynamics

• Par� cularly suitable for machining op� cal components

• Higher speed stability, signifi cantly reduced suscep� bility to  

   faults, freedom from maintenance, and more excellent          

   opera� onal reliability

• Reduc� on of the number of components to a minimum

• Ultra-compact design

• Removal (service) without removing the sha� 

• Non-rota� ng push-pull rod (standard)

• Reduc� on of ejec� on forces by 60% to protect sha�  bearings

• Op� onal integrated aerosta� c rota� ng union                              

   (all except HSK-25)

The advantages of using the applica� on The benefi ts for the spindle designer
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UTS-x

Ultra-precise tool holders with HSK-E interface and thermal tool shank clamping.

Descrip� on

The best machine and the most precise tool spindle off er no advantage without equally precise and dynamically neut-
ral tool clamping. To fully exploit the poten� al of ultra-precise tool spindles with HSK interface, there are therefore also 
increased demands on the tool holders used, which currently available solu� ons by DIN 69893 can inadequately meet.
Complemen� ng the highly specialized sha� ing that Levicron uses extensively for its spindle solu� ons, the UTS-x tool holder 
series can now be off ered as a supplement to the exis� ng motor spindles with a matching HSK interface. It also provides 
added value to the previous innova� ve, dynamic balancing processes and meets the requirements of ultra-precision machi-
ning for the fi rst � me.  

Levicron‘s UTS-x tool holder series with HSK interface according to DIN 60893 thus off ers the following unique features in 
combina� on with the tool spindles (when using Levicron‘s ASD-H25/A, UASD-H25/A, and UASD-H40 tool spindles):e.

UTS-x
(Ultra-precise HSK-E tool holder)

Tool clamping: Thermal shrinking
Stati c tool run-out: < 0,8 µm
Balancing quality: G ≤ 0,3 mm/s, 60,000 rpm
Repeatability, radial/ axial: < 0.2 µm

While the tool runout is reduced by 70% compared to the         
industry standard, the respecti ve balancing grades are 25 
ti mes bett er.

UTS-25 (HSK-E25)

901.857 *) HSK-E25, DIN 69893 8 15 22 55 45

901.6A0 *) HSK-E25, DIN 69893 6 12.5 18.6 80 34.5

901.655 HSK-E25, DIN 69893 6 12.5 18.6 55 34.5

901.4A0 *) HSK-E25, DIN 69893 4 10 15.2 80 30

901.444 HSK-E25, DIN 69893 4 10 15.2 50 30

901.233 HSK-E25, DIN 69893 3 9 13.5 45 26

901.755 HSK-E25, DIN 69893 1/4“ (6.375) 12.5 18.6 55 34.5

901.333 HSK-E25, DIN 69893 1,8“ (3.175) 9 13.5 45 26

UTS-32 (HSK-E32)

902.230 HSK-E32, DIN 69893 3 7.7 11.2 45 12

902.440 HSK-E32, DIN 69893 4 10.2 14.4 50 18

902.4A0 *) HSK-E32, DIN 69893 4 10.2 17 80 18

901-650 HSK-E32, DIN 69893 6 15.2 19.4 55 25

902.880 *) HSK-E32, DIN 69893 8 20 25 80 34

UTS-40 (HSK-E40)

903.8A6 HSK-E40, DIN 69893 8 12.5 18.6 80 34.5

903.655 HSK-E40, DIN 69893 6 10 15.2 55 30

903.444 HSK-E40, DIN 69893 4 9 13.5 45 26

l, mmL, mmd3, mmd2, mmd1 (for h5), mmTaper XOrder number

*) special design, only on request

Data Sheet UTS-x
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ShakesBear
(Spindleanalyzing and tes� ng systems)
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Spindle Error analysis
Hamlet

Excursion

Spindle errors can be dis� nguished between Synchronous Errors and Asynchronous Errors. The most signifi cant devia� on 
of the sha�  spinning axis in radial or axial direc� on from an ideal axis defi nes as Error-Mo� on. The perfect spinning axis has 
the least averaged overall devia� on measurements in this case.

» Synchronous Error: Repeat during sha�  rota� on at the same angular posi� on.
» Asynchronous Error: Are not repeatable between sha�  rota� ons.

The Run-Out (fundamental) is a perfect spindle error polar plot circle and represents an off -centered tool. Thus run-out is 
not a spindle but a tool error.

Therefore the spindle error (Error-Mo� on) in the radial direc� on is defi ned as:

∑Sync.Errors + ∑Async.Errors - Fund. (run-out)

Direct (auto) error-separa� on

Any measurement of radial spindle errors takes against the spindle sha�  or any object a� ached to it, preferably perpen-
dicular to the equator of a precisely lapped sphere. However, any roundness error of the equator repeats with the sha�  
rota� ons and would be detected as a synchronous spindle error. 
Although there are methods to separate the target shape error from the spindle synchronous errors, those require two 
measurements and a change in setup between two measures and are signifi cantly error-prone.

Our solu� on:

By using at least three radially arranged distance sensors around the spinning axis, it is possible to separate spindle                    
synchronous errors from the target shape errors by solving a complex transposed equa� on system before conver� ng the 
signal back into the � me domain. 
Levicron has included the direct error separa� on into their SEA treatment so that synchronous, asynchronous, and target 
shape errors can be measured and separated in one setup and a single measurement.

Dynamic tool run-out, Resonance speed map and Axial sha�  growth
Othello, Module 

Dynamic tool run-out and Spindle         
vibra� ons over Spindle speed

The included low-noise capaci� ve distance sen-
sor with 2 nm resolu� on and 100 kHz sampling 
rate allows a sound measurement of the tool run-
out at spindle speeds of up to 100,000 rpm. At 
the same � me, a piezo-mass accelerometer de-
tects spindle vibra� ons. An external trigger or the 
laser-tacho gives the spindle speed to create a 
con� nuous dynamic run-out, and spindle vibrat-
ions chart over speed.

Resonance and natural frequency map

Due to its high resolu� on and sampling rate, the capaci� ve distance sensor is capable of detec� ng the amplitude of the 
fundamental (spinning frequency) and any frequencies up to 4 kHz. 
As vibra� ons can be measured as a change in the distance, the capaci� ve gauge can be used to create an FFT spectrum at 
discrete spindle speeds. Changing the speed from stand-s� ll to top speed, or vice-versa allows the crea� on of a con� nuous 
Waterfall-FFT chart where the single FFT charts are lined up and arranged with speed.  
The resonance speed map feature represents a 2.5-D Waterfall-FFT (looking top-down on a 3-D Waterfall diagram) where 
dark areas mean higher and light areas lower values.
As a result, iden� fying spindle and system natural frequencies and resonances where the fundamental frequency (spindle 
frequency) crosses a natural system frequency is possible. 
When the capaci� ve gauge is used as the source spindle, natural frequencies are measured dominantly. Using the included 
accelerometer instead gives natural frequencies of the en� re system, including pumps, hydraulics, and chillers e.g., Placing 
the accelerometer anywhere in the system can thus be used as a tool to iden� fy natural system frequencies with the spindle 
as a vibra� on source.

Axial sha�  growth, Temperature, and Spindle speed over � me

When used axially against the spindle sha�  the capaci� ve gauge enables a measurement of the thermal sha�  growth with 
� me. 
Along with an op� onal temperature sensor which can be placed on any part of the machining system, the thermal sha�  
growth, temperature, and spindle speed can be measured with � me where the spindle speed can be detected using either 
an external trigger or the included laser-tacho
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Impulse response, Drag-pointer diag gauge, spindle/ machine tool database 4-Channel drag-pointer diag gauge

To set up the standoff  of the included cap gau-
ges and to radially align the spindle ar� fact, the 
cap gauges measure against the included 4-chan-
nel, digital drag-pointer dial gauge can be used.
It can also measure the ar� fact‘s sta� c run-out when 
turning the spindle by hand or at low speeds.

Spindle/ machine tool database

For an ISO cer� fi ca� on in par� cular, but also for tracking the quality of the spindle products for internal use or customers, 
all measurements and results must be recorded and stored electronically. Our ShakesBear So� ware is designed to work with 
server systems and is based on a spindle or machine tool database in which all reports and raw data are stored. 
Whether connected to a server or working locally, the database module generates a folder structure for each serial number 
in which all reports and raw data are stored that can be recalled at any � me.

2-Channel-FFT with Peak-Hold (Impulse Response)

The FFT module off ers an easy-to-use tool to measure and display the vibra� on amplitudes of the frequency spectrum and 
thus iden� fy spindle or natural system frequencies while running the spindle or as a response to an impulse (Dirac Impulse). 
All this happens during the use of the included accelerometers or cap gauges. 
A Dirac-Impulse, also known as step response, can be re-assembled as the sum of all harmonics within the frequency spec-
trum. It means that a gentle hit at the spindle nose or anything in the system would excite all frequencies, and thus the 
spindle or the en� re system would respond with larger amplitudes at its natural frequencies.

ShakesBear, Hamlet

The all-in-one spindle analyzing system „ShakesBear Hamlet“ was developed to measure, analyze and report spindle errors. 
With its four low-noise, high resolu� on, and fast capaci� ve distance sensors, the radi-
al and axial sha�  error in mo� on can be measured at spindle speeds of up to 100,000 rpm on a na-
nometer level along with a direct separa� on of the spindle synchronous and the target shape errors. 
All data and results are stored in a spindle/ machine database and can be recalled at any � me. Bespoke fi xtures can be sup-
plied to match your applica� on and spindle type.

General

Power Supply 240 VAC 240 VAC
Internal PC, touchscreen n.v. n.v.
USB 2.0 (or higher) connector ja ja

A/D Converter

Digital resolu� on 16 bit 16 bit
Number of channels 8 8
Evalua� on diff eren� al diff eren� al
Sampling rate per channel 1.25 MS/s 250 ks/s
Analog signal +/- 10V +/- 10V

Distance sensing

Physical principal capazi� ve capazi� ve
Working distance 50 µm 50 µm
Resolu� on 1.7 nm 1.7 nm
Sampling rate 100 kHz 100 kHz
Number of sensors 4 1

Vibra� on sensing 

Physical principle Piezo-Mass Piezo-Mass
Cutoff  frequency 18 kHz 18 kHz
Sensi� vity 1 V/g 1 V/g
Number of sensors 0 1 (2 op� onal)

So� ware modules

Spindle/ machine data Base X X
Server connec� on via Ethernet X X
Dyn. run-out, spindle vibra� on,s and resonance 
speed map

X

Axial sha�  growth, temperature, and spindle speed 
with � me

X

FFT impulse response X
Digital drag pointer dial gauge (Cap. gauges) X X
Spindle Error analysis (SEA), radial X
Spindle Error analysis (SEA), axial X

ShakesBear Hamlet ShakesBear Othello

ShakesBear, Othello

The all-in-one spindle analyzing system „ShakesBear Othello“ targets a portable and fl exible use at customer sites or your 
test fi elds to measure, analyze and report spindle and machine dynamics. Besides pure spindle proper� es, the user can 
analyze machine dynamics and system natural frequencies with the spindle as a vibra� on source. 
With an op� onal Raspberry Pi and a touch screen instead of a USB connector, the Othello system is well prepared for mobile 
use.  Also, bespoke fi xtures can be supplied to match your applica� on and spindle type.

Overview ShakesBear

Data Sheet ShakesBear, Hamlet and Othello
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