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Skiving³: machine – tool – process 
Everything from a single source    
---

Increased efficiency thanks to gear skiving  
Gear manufacturers are seeking alternative processes  
that are more productive and cost-effective than the  
gear shaping method and more flexible than broaching.

Successful gear skiving by means of:
 – Machine
 – Tool
 – Process

The foundation for successful gear skiving is the rigidity  
of the machine: The cast iron machine bed absorbs  
the occurring process forces. In the machining head,  
a high spindle rigidity is achieved by a special bearing  
concept, which means that longer tool holders can  
be used. This is particularly important for machining  
internal gears.

In addition to the machine, the appropriate tool is crucial 
for a stable process. Our in-house tool development  
and manufacturing enables us to design the optimal tool 
for every workpiece. The planned process must be  
taken into account when designing tools. Our intensive 
technological development and extensive tests on  
customer projects have given us a complete  
understanding of gear skiving and, with Skiving³, we offer 
a complete solution consisting of machine, tool and  
process.
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Additional functions 
---

Tool measuring device in the machine
Skiving tools can be measured, while clamped in the tool 
spindle with the integrated skiving cutter measuring 
device. This ensures maximum accuracy. There is therefore 
no need for an additional external tool presetting device. 
We can determine the height of the tool in its current state 
and the actual outside diameter with this function. We 
also detect the orientation of a reference tooth. From the 
measured values, the machine control panel calculates the 
correction values for the machining kinematics. 

Wet machining
Wet machining is advantageous for internal gears because 
the cutting edge is cooled and lubricated so that no  
thermal damage occurs on the tool. In addition, the created  
chips are perfectly removed. Optimal chip removal  
considerably increases process reliability. The cooling 
lubricant can pass directly to the cutting edge of the tool 
via the internal cooling lubricant infeed through the  
skiving spindle.

Automatic tool change
Various tools can be exchanged in almost no time with  
an optional tool changer. This gives you the option of using 
various tools if they are necessary for the machining  
of cluster gears in a clamping fixture. Furthermore, similar 
tools can be held in stock and when the end of tool life  
is reached, the tool is automatically exchanged for  
a new one.  

Chamfering simultaneous to the machining process
With every machining process, sharp edges and burrs result  
from tool runout. We offer the new FlexChamfer  
technology to remove these simultaneous to the machining  
process. The gears are chamfered with a standard  
milling cutter. The movements of the tool are  
NC-controlled and therefore ensure high reproducibility 
and chamfer quality.

Centering of a gear /  
position-dependent gear cutting
A centering process is required for using finishing tools 
and for soft and hard machining. We offer a simple  
and versatile solution using a meshing sensor at the axial 
slide for internal and external gears. This makes  
position-dependent gear cutting possible. Customized 
solutions can be developed as needed.
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Intuitive, flexible and user-friendly  

New user interface and operating concept 
---

LHGearTec SINUMERIK Operate

Your advantages: 
The software can cover a larger workpiece spectrum and, 
with the aid of machining cycles, completely machine 
the workpieces – including additional processes such as 
drilling, milling or turning. This saves the operator time 
with special applications and small batch sizes. Complete 
machining in one clamping fixture can also increase  
accuracy and reduce the handling work.

Your entry into new user ergonomics:
 – Large main screen with 24" Multi-Touch
 – Tactile numeric keypad for fast entry of tool  
and workpiece data

 – Mobile handheld terminal  
with 10" Multi-Touch

 – Context-sensitive views such as PLC / NC keys  
and program statuses

 – Standardized operating mode selector with  
RFID-based user recognition

 – Eight freely configurable buttons or key switches
 – Two USB ports for flexible data import / export

SkivingPlus – functions

The new optimized LHStation and LHMobile control panel
With the new control panel, programming and operation 
are intelligently divided between two system parts:  
The large, fixed monitor unit LHStation for data input and 
process monitoring and the standardized, mobile handheld 
terminal LHMobile with context-sensitive user guidance 
for setup. Both units have a Multi-Touch surface as well as 
tactile elements for optimum operating speed and safety. 
The LHGearTec is used as a control interface in which the 
user guidance adapts itself to the process. In addition,  
the integrated Siemens interface HMI-Operate means  
that drilling, turning and milling operations are possible, 
enabling complete machining of gears.
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LK 180 LK 280
Circumferential diameter mm 180 280

Max. workpiece diameter mm 180 280

Max. module mm 3 3

Max. tool diameter mm 150 150

Max. workpiece weight kg 25 25

Max. RPM of machine table 1/min. 3,000 1,500

Max. RPM of skiving spindle 1/min. 4,000 4,000

Max. table diameter mm 285 320

Center distance
min. mm
max. mm

0
265

0
265

Swivel angle of gear skiving head Degrees ± 30 ± 30

Machine weight with  
counter column

approx. kg 13,000 13,000

Skiving³: Advantages and specifications 
---

Machine
 – Rigid machine concept
 – Direct spindle and table drives  
for maximum dynamic rigidity 

 – Modern user interface LHGearTec
 – Wet machining (internal gears) and dry machining  
(external gears) possible

 – Proven ringloader concept for workpiece change  
and diverse automation possibilities

 – Integrated deburring
 – Optional chamfering during the machining process
 – Optionally with fully automatic tool changing system  
(up to twelve tools)

Tool  
 – Design and manufacturing of conical  
and cylindrical skiving cutters

 – Process-optimized tool design
 – Tools made from PM-HSS or carbide 

Process 
 – Process analysis and simulation  
for ideal cutting conditions

 – Use of technology applications  
for ideal customer support

 – Collision analysis with calculation software

3,421 mm

5,395 mm
3,400 mm
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Tool design and production 
---

Optimal tool design 
 – Technologically ideal design for each gear
 – Profile calculation taking into account the crossed-axis 
angle and offset cutting face 

 – Observation of collision avoidance – especially for  
internal gears

 – Optimal cutting and relief angles for the entire process

Interaction of tool, technology and machine: Skiving³ 
Field tests have clearly shown that the mathematical mas-
tery of the process and the coordination thereof to tool 
and machine is the key to success. This was proven during 
customer trials. 
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Liebherr's in-house tool production 
---

Materials for tool production
1. Tools made from powder-metallurgical steels (PM-HSS) 

have a lower invest, but are subject to increased wear.
2. Tools made from carbide metal have higher production 

and material cost due to more expensive raw materials 
and manufacturing, as well as higher grinding times 
and greater grinding material usage. Because they cost 
three times as much as PM-HSS tools, it is only worth 
while to use them with high production output.

Conical and cylindrical tools
With conical and cylindrical tools, the axis arrangement is 
different: A conical skiving tool maintains a constructive 
relief angle and is usually centered, while a cylindrical 
skiving tool requires additional tilting or an off-centered 
position. The control system of the Liebherr machines 
controls both process variations.

Conical tools 
They are more complex in production, but on the other 
hand they are easier to adjust in the gear skiving machine. 
They result in a more robust process design and are thus 
better suited for technologically demanding processes.

Cylindrical tools 
Due to their uniform profile, they are much easier to man-
ufacture. However, the kinematics required in the gear 
skiving machine are somewhat more complicated and 
compromises must be made. Therefore, the requirements 
for process control are higher.

Tool design and production at locations in Ettlingen, Germany (left) and at the Liebherr-Utensili S.r.l. in Collegno, Italy (right).



Liebherr-Verzahntechnik GmbH
Gear Technology and Automation Systems 
Kaufbeurer Straße 141 · 87437 Kempten
Phone +49 831 786-0 · Fax +49 831 786-1279
liebherr.com · info.lvt@liebherr.com

Liebherr-Verzahntechnik GmbH
Gear Technology and Automation Systems
Kaufbeurer Strasse 141
87437 Kempten
Germany
Phone +49 831 786-0
Fax +49 831 786-1279
info.lvt@liebherr.com

Liebherr-Verzahntechnik GmbH
Plant Ettlingen
Gear Tools and Metrology
Hertzstrasse 9 – 15
76275 Ettlingen
Germany
Phone +49 7243 708-0
Fax +49 7243 708-685
tools.lvt@liebherr.com

Liebherr-Verzahntechnik GmbH
6 Place Du Village
92230 Gennevilliers, Paris
France
Phone +33 1 412110-35
info-machineoutil@liebherr.com 

Liebherr-Utensili S.r.l.
Via Nazioni Unite 18
10093 Collegno TO
Italy
Phone +39 114 248711
Fax +39 114 559964
info.lut@liebherr.com

Liebherr Gear and  
Automation Technologies, Inc.
1465 Woodland Drive
Saline, MI 48176–1259
USA
Phone +1 (734) 429-7225
Fax +1 (734) 429-2294
info.lgt@liebherr.com

Liebherr Brasil I.C.M.E. EIRELI
Rua Dr. Hans Liebherr, 1
Vila Bela
12522-635 Guaratinguetá – SP
Brazil
Phone +55 11 3538 1503
vendas.lvt@liebherr.com

Liebherr-Russland OOO
Ul. 1-ya Borodinskaya, 5
121059 Moscow
Russia
Phone +7 (495) 710 83 65
office.lru@liebherr.com

Liebherr Machine Tools India 
Private Limited
353 / 354, 4th Main, 9th Cross, 
4th Phase, Peenya Industrial Area 
Bangalore – 560 058
India
Phone +91 80 41 1785-91
Fax +91 80 41 272625
info.mti@liebherr.com

Liebherr (China) Co., Ltd.
Building 1, 88 Maji Road
Pilot Free Trade Zone
Shanghai 200131
China
Phone +86 21 5046 1988
info.lms@liebherr.com

Liebherr-Japan Co.,Ltd.
1-21-7 Hatagaya
Shibuya-ku Tokyo
151-0072
Japan 
Phone +81 3 6272-8645
info.lvt.ljc@liebherr.com

Sales and Service
Assembly and Production

São Paulo (BR)

Saline (US)

Paris (FR)

Ettlingen (DE)

Kempten (DE)

Moscow (RU)

Yongchuan (CN)

Bangalore (IN)

Tokyo (JP)

Collegno (IT)

Your solution provider 
---

Shanghai (CN)

Liebherr-Twitter
https://go.liebherr.com/
T92xu7

Liebherr-LinkedIn
https://go.liebherr.com/
E8ByKq

Liebherr-Youtube
https://go.liebherr.com/
QDydxV Pr
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