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a leader in gear measuring technology 

sustainable Quality management
of drive elements

P 350 – workpiece diameter range up to 3,800 mm

Stringent precision requirements for gear tooth measurements 

and increasingly complex drive components demand the best 

measuring technology available and a machine and software 

concept optimized for these applications. That's why leading 

manufacturers put their trust in Klingelnberg precision measur-

ing centers, which represent the most widely used standard in 

the industry, while also serving as the reference for metrology 

institutes.

Klingelnberg measuring centers (P series) today are ideally 

suited to handle most measurement tasks in a wide range of 

sectors: Users in the automotive and commercial vehicle indus-

tries, the aerospace and aeronautical engineering industries as 

well as the wind power industry rely on this technology, which 

replaces up to four conventional measuring devices. This allows 

the following measurement tasks to be fully automated in a 

single setting, even right along the production line:

   Gear measurement

   Dimension, form and position measurement

   Roughness measurement

   Measured value analysis

The modular concept used in the P series 

off ers measuring devices in just the right 

size and a broad range of applications, 

providing the utmost accuracy: 

    Measuring centers for 
workpieces up to 
3,800 mm in diameter 
and weighing up to 
20,000 kg

    Gear measurements 
starting from a module 
of 0.2 mm
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Five areas of expertise. unique solutions. multiple Benefi ts.

    First-class product quality ensures reliable quality assurance over 
the long term

    Robust measuring machine technology with minimal mainte-
nance and calibration eff ort

    Excellent measuring accuracy as a basis for testing drive 
components of the highest quality

    Machine design suitable for use on the production fl oor

    Easy and safe operation of the measuring centers for all 
applications

    Continuous development of evaluation standards according to 
the industry specifi cations of industry and standards associations

    Comprehensive service off ering: fast, competent, worldwide 
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Outstanding MEASURING Technology

At the heart of a precision measuring center is an accurate, 

durable rotary table. Configured as a measuring axis (C axis), 

it provides concentric seating of the workpieces to be tested. 

In combination with the three linear measuring axes, tangen-

tial (X axis), radial (Y axis) and vertical (Z axis), the measuring 

centers trace and inspect the functional surfaces of gears and 

general drive components in generator mode. This guarantees 

maximum measuring accuracy and reproducibility. On P 250/ 

P 350 measuring centers, the measuring axes (X,Y, Z axis) can 

also be positioned in relation to the size of the workpiece via 

the positioning axis Y’.

All Klingelnberg precision measuring centers are equipped 

with heavy-duty, stable beds and guide bodies made of cast 

iron. At the same time, all bearings and guides are backlash-

free at the measuring axes. These form the basis for the high 

basic mechanical accuracy of these measuring centers. The 

integrated 3D tracer head enables both discrete-point probing 

and scanning, continuous measured value logging. The power-

ful software makes it possible to evaluate the results quickly and  

easily (see page 10 for more on the software).

Leading Technology for  
Maximum Safety and Precision

   �Machine design with optimal 
axis arrangement

   �High geometrical long-term 
stability thanks to large compo-
nents for substructure and guide 
bodies 

   �Smooth, maintenance-free AC di-
rect drives in all measuring axes

   �Powerful, intuitive software

   �Efficient data management 
through output of measuring 
results via a data network con-
nection or printout

Axis arrangement of a P 250/P 350 precision measuring center
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highlights

Fast and accurate measured Value logging in connec-
tion with a high-Precision Workpiece rotary table

    Extremely smooth-running rotary table axis in form-measurement quality

    Rotary table load up to 20,000 kg with high load reserves for 
impacts during workpiece loading

   Rotary table drive via AC torque motor (direct drive)

    Table plate (1,000 mm diameter) with switchable air bearing for 
 pre-alignment of heavy workpieces

    Uniform, constant rotary transmission even at extremely slow motion 

    Acceleration control of the rotational axis using various ramps

    Directly coupled angle measuring system with high absolute accuracy

A bevel gear pinion shaft is used as 
an example to showcase the fully 
automated measuring run.

   Gearing: Pinion shaft tip 
diameter 300 mm, overall 
length 1,600 mm

   Module 14, number of teeth 
14, tooth width 260 mm, 
tooth pitch and radial run-
out, topography for 3 teeth 
for measuring grid of 15x15 
measuring points

   Radial runout and diameter 
at the shaft at two bearing 
points with evaluation in 
accordance with DIN EN 
ISO 1101

   Measurement and com-
pensation of workpiece 
temperature

   Determining the workpiece 
axis using radial and axial 
runout measurement

   Fully automated 
measuring run

Total measurement time: 
19 minutes!

Fully automated 
measuring run in
19 minutes! The measuring technology and machine design 

are the same for the entire P series line. All ma-

chine models can be enhanced with individual 

options.

    Optimally harmonized model series for 
all typical industrial applications

    Minimal space requirement and par-
ticularly low-maintenance technology 
minimize running costs

    Suitable for use on the production fl oor 
thanks to temperature monitoring – 
reliable results even in the +15 °C to 
+35 °C range

    Protected guides, drives and measuring 
systems at the axes allow for seamless 
use

Precise, from the ground up

A bevel gear pinion shaft is used as 
an example to showcase the fully 

diameter 300 mm, overall 

Module 14, number of teeth 

tooth pitch and radial run-
out, topography for 3 teeth 
for measuring grid of 15x15 

Radial runout and diameter 
at the shaft at two bearing 

Determining the workpiece 
axis using radial and axial 

otal measurement time: 

chine models can be enhanced with individual 

options.

   Optimally harmonized model series for 
all typical industrial applications

   Minimal space requirement and par-
ticularly low-maintenance technology 
minimize running costs

   Suitable for use on the production fl oor 
thanks to temperature monitoring – 
reliable results even in the +15 °C to 
+35 °C range

   Protected guides, drives and measuring 
systems at the axes allow for seamless 
use

P 150 – workpiece diameter range up to 1,800 mm
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High Basic Accuracy with Low Tolerances

   �Compensation for residual errors using special test equipment with  
software support

   �Long-term stable geometry of all machine-mounted accessories and 
guide systems thanks to large size and use of high-quality materials

   Extremely smooth-running rotary tables even under load

   �Use of length measuring/angle measuring systems in the highest  
accuracy classes 

   �Modern assembly system with low error rates based on pretested  
modules

   Constant measuring accuracies of all machine models

Broad Range of Applications Thanks to Versatile 3D 
Tracer Head

   �Scanning 3D tracer head with digital measured value logging in all  
coordinate directions

   �Parallel-deflecting system for constant measured value calculation even 
with extended probe elements

   �Automatic specification of trace direction in the X/Z plane when measur-
ing lead lines with contact operation in the normal direction

   Trace direction enabling for general 3D measurements

   �Automatic compensation of different probe weights and adaptation of 
probe rods with multiple probe elements

   Automatic probe change (option)

Functional Accessories for Measuring Large and 
Heavy Workpieces (Option)

   Z measuring range up to 2,000 mm

   �Face plates for holding ring-shaped workpieces in diameter increments 
of 1,500, 2,000, 3,000 mm – equipped with workpiece support and cen-
tering element

   �Removable column with counterholder for workpieces up to 1,000 mm 
in diameter and a clamping length of 1,500 mm

   �Permanently installed column with counterholder for workpieces up to 
2,800 mm in diameter and with a clamping length of 2,500 mm

   �Mobile unit for positioning the probing system on the workpiece

7



Highlights

Maximum Protection with Collision Protection

Industry-Compatible Calibration According to Recog-
nized Standards

   �Software operator guidance with plausibility check of program data

   �3D tracer head with deflection motion monitoring using sensors and 
mechanical protective ring

   �Probe change rack with magnetic holding system for easy handling and 
reliable collision protection

   Monitored measuring axis drives with overload protection function

   �Testing of all measuring centers with normals for profile and tooth 
trace and workpiece-like normals of different types and sizes

   �Traceability of measuring results to internationally recognized normals 
(PTB)

   Proof of length measurement uncertainty U1 (option)

   Proof of system suitability for form measurement tasks (option)

   Determination of Cg/Cgk parameters (option) 

Quick Availability of Measuring Results in Huge Time 
Savings

   �Correction of measuring results for workpiece temperatures deviating 
from the reference temperature of +20 °C

   �Recording the current workpiece temperature using a quick PT100 sen-
sor

   Correction of the workpiece temperature in the range of +15 °C to +35 °C 

   �Algorithm usable for all metallic/rotationally symmetric workpieces
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    Determination of measurement parameters such as diameter, length, 
angle, radius

    Determination of form and position parameters such as circularity, cylin-
drical shape, straightness, evenness, parallelism, symmetry, perpendicu-
larity

    Measuring macros for checking keyways, curved washers and for check-
ing bore reference circles

    Measured value chart output for form measurements with fi lter levels 
standardized to DIN EN ISO 1101

    Linking of dimension/form/length (DFL) measurements with gear mea-
surements (cylindrical gear/bevel gear) for a continuous, fully automatic 
measuring cycle

Fully automatic roughness measurement

    Skid-mounted tracer head for measured value logging on gears with 
modules starting at 0.9 mm

   Output values acc. to DIN EN ISO 4287 (DIN 4762): Ra, Rz (DIN), Rt, Rmax

    Tracing in the profi le or tooth trace direction with standardized trace 
sections

    Fully automatic operation in connection with profi le and tooth trace 
measurements

    Integrated actuator for diamond scanner alignment 

   Probe systems for cylindrical and bevel gears 

   Manual or (optional) fully automatic probe change 

Versatile measuring tasks in one setting

testing of large internal gearings as well as dimension, 
Form and Position measurement in Bore holes 
(W machine)

    Angled measuring arm featuring 3D tracer head for immersion depths 
down to 800 mm

    Optimal probe situation for internal gearing measurements on gears 
with large tooth widths

     Optimal probe situation for high-precision dimension, form and position 
measurements, e.g. running surfaces for rolling elements on planet gears

    Automatic probe change rack (option)
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user-Friendly soFtWare concePt

Software plays a crucial role in the performance of the 

measuring device. It must be possible to test mandatory 

gear evaluation parameters according to the national 

and international standards or special requirements of 

large corporations. The measuring cycle is fully automat-

ic. The CNC control transmits the measured values on-

line to the measurement software, where the results are 

evaluated. During the measuring cycle itself, the program 

displays results on the screen and then prints all necessary 

information on easy-to-read measurement records, and 

can also store these locally or via a network. 

    Intuitive user interface to Microsoft® Windows® 
standard – easy and secure operation with 
minimal training

    Function keys for fast measurement program 
creation

    Tree structure with direct access to all input 
levels

    Catalog of stored measurement programs with 
search function

    Measurement programs with additional image 
documentation on the workpiece clamping 
situation

    Password protection for securing programming levels

    Repeat measurement evaluation without new mea-
sured value logging 

    Individual choice of operator guidance/documenta-
tion language

    Application manager for selecting diff erent software 
modules

    Linking of cylindrical gear/bevel gear/shaft measure-
ment programs for a fully automatic process

    Various interfaces for further processing of measuring 
results 

more information about Klingelnberg software pro-

grams and modules is available in the in the special 

software folder

evaluation software with
Fully automatic measuring cycles
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Due to the wide range of existing software solutions, we have only provided a selection 

here. Please feel free to ask for more options if required.1010



cylindrical gears – user interface and measurement records

dimension, Form and Position (shaft) – user interface and 
measurement records

Easy, user-friendly interface with graphical elements

Clearly arranged user interface showing measurement parameters
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Special requirements are placed on the design of large and 

heavy-duty drive units. As a result, the drive should not only be 

as compact as possible, it should also be able to transmit high 

drive outputs. High-performance calculation programs are used 

for this, which allow requirement-based load cases to be simu-

lated and computed accurately. The specifi cations determined in 

this way have to then be taken into account in component design 

and subsequently be created in the production process with low 

tolerance for variations. 

Checking multiple quality characteristics simultaneously 

in a single setting is the signifi cant advantage of mod-

ern gear measuring centers for large components. 

Along with determining the quality of the gearing 

according to recognized regulations and standards, 

surface check parameters for roughness or for 

grinding burn can be recorded as well. No less im-

portantly, component measurements can also be 

carried out in general. 

Typical application areas for large precision measur-

ing centers include industries for generating power us-

ing wind power or turbo transmissions. Only drive com-

ponents with assured quality and functional reliability are 

used for transmissions in marine applications for various uses 

or stationary mill drives as well, just to name a few examples.

drive components Provide optimal Performance 
with guaranteed Quality

eXPertise in countless industries

industrial gear units

The industrial gear unit sector is comprised of many diff er-
ent applications, all of which place great demands on the 
reliability of the drive units. The cylindrical gears for these 
sectors are often produced by companies specializing in 
small batch sizes and a variety of products. As a result, mea-
suring centers with a wide range of applications and various 
workpiece sizes are required for quality assurance. It should 
also be possible to inspect every variety of gearing. P series 
precision measuring centers meet this requirement in full.
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agriculture

maritime Propulsion technology

Wind Power

Gear components used in material handling technology 
must withstand extremely challenging environmental 
conditions and service conditions. When used in belt 
drives, such as those used in brown-coal production, strong 
temperature fl uctuations and vibrations are the order of 
the day. The toothed gears used in these transmissions are 
also subject to varying impact loads. As a result, robustness 
and load capacity are the most important requirements for 
these components. For particularly large gear teeth, the 
P 350 precision measuring center can handle toothed gears 
with outside diameters up to 4 meters.

In tractors, cylindrical and planetary gears are used in man-
ual transmissions and countershaft transmissions as well as 
planetary gears to transmit power to the enormous drive 
wheels. Due to increasing requirements, these drives must 
be capable of transmitting increasingly large outputs within 
limited space. The cylindrical and planetary gears they use 
must be effi  cient, smooth-running, and low-maintenance.  
Therefore, the high measuring accuracy of the P series 
guarantees reproducible quality in mass production. As a 
result, products can be manufactured with the same quality 
throughout the world at diff erent production locations.

Only perfectly cut cylindrical and bevel gears can be used 
in wind power applications. This is because only perfectly 
ground gear geometry provides optimal transmission of 
force for highly effi  cient wind power installations while 
ensuring extremely quiet running behavior. High-precision 
gearing quality increases the service life of individual gear-
box components, thereby signifi cantly reducing mainte-
nance costs. Klingelnberg precision measuring centers make 
sure that the optimum gear geometry is maintained with 
high accuracy and that corresponding quality certifi cation is 
provided.

The gearing used in shipbuilding must demonstrate great 
reliability and durability even under the most extreme ex-
ternal conditions. The wide range of component diameters 
requires extensive expertise for controlling the produc-
tion process. Klingelnberg's many years of experience and 
its certifi cation by all major classifi cation societies are the 
customer's guarantee of the utmost product quality, when 
using the precision measuring centers in the production 
process as well.

mining/material handling
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Technical Data

* Counter support not available in the W configuration, values in parentheses relate only to the W configuration. For work-pieces up to 1000mm 		

	 diameter an adapted tailstock is available.

P 150 (P 150 W) P 250 (P 250 W) P 350 (P 350 W)

Module range 1–85 mm 1–100 mm 1–100 mm

Horizontal measuring range 
(pitch path X axis)

±300 mm ±300 mm ±300 mm

Helix angle or lead angle (min./max.) 0°/90° 0°/90° 0°/90°

Mounting diameter (max.) 1,800 mm (1,500 mm) 2,800 mm (2,500 mm) 4,000 mm (3,500 mm)

Gear tooth diameter (max.) 1,800 mm (1,500 mm) 2,800 mm (2,500 mm) 3,800 mm (3,500 mm)

Permissible test gear weight (max.) 8,000 kg 15,000 kg 20,000 kg

Vertical measuring range (Z axis) 1,200 mm, 1,500/2,000 mm option 1,200 mm, 1,500/2,000 mm option 1,200 mm, 1,500/2,000 mm option

Counterholder clamping length* (op-
tion)

1,500 mm, 2,000/2,500 mm 1,500 mm, 2,000/2,500 mm 1,500 mm, 2,000/2,500 mm

Measuring arm insertion depth 
(only W models)

(600 mm) (600 mm) (600 mm)

Rotary plate gear seating diameter 220–1,000 mm 220–1,000 mm 220–1,000 mm

Gearing chart recording magnification 
up to

2,000 x 2,000 x 2,000 x

DFL chart recording magnification up 
to

20,000 x 20,000 x 20,000 x

Measuring accuracy in observance of 
+20 °C reference temperature:

Gear measurement in accordance with 
VDI/VDE 2612 Pt. 1 and 2, and 2613

VDI/VDE 2612 Pt. 1 and 2 as well as 
2613, Group I

VDI/VDE 2612 Pt. 1 and 2 as well as 
2613, Group I

VDI/VDE 2612 Pt. 1 and 2 as well as 
2613, Group I

Shaft measurement in accordance 
with VDI/VDE 2617 Pt. 2.1

VDI/VDE 2617 Pt. 2.1  
U1 = 2.0 + L/250

VDI/VDE 2617 Pt. 2.1  
U1 = 2.5 + L/250

VDI/VDE 2617 Pt. 2.1  
U1 = 2.5 + L/250

Radial and axial runout in accor-
dance with DIN 7184

< 1.0 μm < 1.0 μm < 1.0 μm

Permissible temperature drift 
(limit value calibration) 	

2 K/h 2 K/h 2 K/h

Machine service readiness +15 – +35 °C +15 – +35 °C +15 – +35 °C

Total connected load of the machine approx. 6.5 kVA approx. 6.5 kVA approx. 6.5 kVA

ISO 8573.1, Class 5 compressed air 
connection

6 bar/60 l/h 6 bar/60 l/h 6 bar/60 l/h

Net weight incl. standard equipment approx. 16,300 kg approx. 19,000 kg approx. 20,000 kg

Machine dimensions (L x W x H)  
without counter support approx.  

4,020 mm x 2,485 mm x 3,885 mm 4,574 mm x 2,485 mm x 3,885 mm 5,310 mm x 2,485 mm x 3,885 mm
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P 150

Display with permanently installed column and foldaway counterholder

Display with removable column with counterholder

W configuration display with angled measuring arm

P 350

P 250

Installation Dimensions

All dimensions in mm 15



KlingelnBerg solutions

Klingelnberg solutions can be found in the automotive, commercial vehicle and aviation industries, 

as well as in shipbuilding, the wind power industry and the general gearbox manufacturing industry. 

With numerous R&D engineers around the globe and over 100 patent grants, the company 

consistently demonstrates its capacity for innovation.

WWW.KLINGELNBERG.COM   •   INFO@KLINGELNBERG.COM
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KlingelnBerg service

The Klingelnberg Group is a world leader in the development and manufacture of machines for 

bevel gear and cylindrical gear production, measuring centers for gearing and axially symmetrical 

components, as well as customized high-precision gear components. Alongside its headquarters 

in Zurich, Switzerland, development and production facilities are located in Hückeswagen and 

Ettlingen, Germany, and in Györ, Hungary. 

The company also maintains a presence with Sales and Service offi  ces and numerous market-

ing agents around the globe. On this basis, Klingelnberg off ers users a comprehensive range 

of services for all aspects of gear design, manufacturing, and quality inspection. The spectrum 

includes technical consulting, on-site machine acceptance, operator and software training as 

well as maintenance contracts.

BeVel gear technology    cylindrical gear technology    measuring technology    driVe technology

KlingelnBerg gmbh

Peterstrasse 45

42499 Hückeswagen, Germany

Fon:  +49 2192 81-0

Fax:  +49 2192 81-200

KlingelnBerg gmbh

Industriestrasse 19 

76275 Ettlingen, Germany

Fon:  +49 7243 599-0

Fax:  +49 7243 599-165

KlingelnBerg ag

Binzmühlestrasse 171

8050 Zürich, Switzerland

Fon: +41 44 278 7979

Fax:  +41 44 273 1594


