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LEITZ PMM-F 
LEITZ PMM-G 
ULTIMATE ACCURACY
When a user chooses a Leitz PMM-F or Leitz PMM-G, they make a choice for maximum accuracy. 

Both coordinate measuring machines (CMMs) offer decisive advantages for the measurement of large workpieces.

Overhead Design 
A modern overhead design keeps the mass ratio of the CMM 

constant to a high degree during operation. Deformations 

are ruled out during acceleration and when probing and 

scanning. This guarantees economical use in the production 

process for many years.

Solid Granite Guides
The large guide side walls and traverse are made of 

approximately 40-million-year-old natural granite. 

This natural tension-free material was chosen to rule out 

temperature sensitivity and guarantee a high degree of 

stability. The guideways rest on a two-point support in 

X and Y to ensure straightness even after several years.

Air Bearings on All Axes
All moving components feature specially developed support 

and guiding air bearings with emergency running properties 

and electronic air-gap monitoring. The supporting and 

guiding air bearings also provide the largest possible 

bearing base. This guarantees accurate, wear-free guides 

and a long service life.

Ceramic Z-Ram
The large cross-section ceramic Z-ram is extremely torsion 

resistant and features automatic weight balancing. The high 

machine precision is also achieved when the Z-ram is fully 

extended.

Vibration Insulation
Optimally integrated active pneumatic dampening 

insulates the machine against the effects of ground 

vibrations. Using a level-control system, the machine level 

is adjusted independently of the workpiece load. In this 

way, functionality of the CMM is ensured even in tough 

ambient conditions.

Double-Sided Drive
The traverse is driven on both sides by precise ball screws 

which are connected to the traverse using a patented 

coupling mechanism that prevents undesired transverse 

forces. Measurement uncertainties resulting from rotation, 

perpendicular deviations and contouring errors are reliably 

prevented. At the same time, the servo drives enable high 

acceleration without compromising positioning accuracy.

The high-accuracy ‘Dual Scales’ of the Leitz PMM-F and 

Leitz PMM-G are made of steel and are scanned optically. 

The expansion coefficient of the scale and workpiece 

to be measured are the same, and each measuring 

position of the traverse can be recorded precisely to 

calculate the measurement data correctly. The electronic 

interpolation of the scales results in an extremely high 

resolution of 20 nm.

Collision Protection and Operator Safety
The Leitz PMM-G and Leitz PMM-F feature a comprehensive 

safety and collision-protection system. The probe head, 

styli and Z-ram are protected by sensors that switch the 

machine to emergency stop mode in case of a collision. 

This eliminates the need for expensive repairs and the cost 

of ownership is minimised.

For operator safety, light barriers as well as electrical and 

mechanical safety functions set the standard.

State-of-the-Art Electronic Controller
An electronic controller designed to meet today’s 

requirements carries out the complex movement 

sequences and measurement data collections. If 

customer service is required, the remote diagnostic 

function facilitates fast assessments and keeps 

the downtimes short.





LEITZ PMM-G 
MAXIMUM ACCURACY 
IN SIZE XXL
The Leitz PMM-G is designed for complex measurement tasks and maximum accuracy in the quality and process control of 

large workpieces.

Overhead Design and Sturdy Base
The characteristic feature of the Leitz PMM-G is the bridge 

construction’s overhead design, which allows minimised 

moving masses and driving forces as close to the centre of 

gravity as possible. The massive U-shaped machine base 

made of reinforced concrete ensures optimum functioning. 

The whole machine rests on an active pneumatic dampening 

system. These designs form the basis for maximum accuracy 

in the whole measuring range, maximising reproducibility 

and high throughput.

Variable Z-axis
The Leitz PMM-G can be equipped with Z-rams with a range 

of 1 200 mm up to 3 000 mm, offering the ideal measuring 

system for a variety of different applications, such as 

measurement of a large engine construction.

With a short Z-axis, the Leitz PMM-G complies with all 

the requirements of a gear measuring centre and delivers 

extremely accurate measurement results. The Leitz PMM-G 

is optimised for measuring large gears with maximum 

diameters of 4 450 mm.

Easy Workpiece Feeding
The automatic levelling system of the foundation enables 

rail carriages or hovercrafts to be used for easy loading and 

unloading of the machine.



QUALITY ASSURANCE

LEITZ PMM-F 
FAST MEASUREMENT  
IN LARGE DIMENSIONS
The Leitz PMM-F offers outstanding quality assurance of medium-sized and large workpieces in a wide variety of industries. 

Whether it’s in machine construction, the optical and fine machinery industry, gear production, the automotive industry or 

aerospace and aeronautics, the Leitz PMM-F offers reliable measurement of precision parts, both in the measuring room and 

in the production environment.

A Superior Overall Concept
The bed, side walls and traverse are made entirely of long-

term, stable natural granite. The Leitz PMM-F can also be 

used under tough ambient conditions. The spindle drive units 

are non-wearing. The inherently rigid design, in cooperation 

with an active pneumatic vibration dampening system, 

makes the Leitz PMM-F impervious to shocks and vibrations.

The modern overhead design allows for extremely high 

acceleration up to 3 000 mm/s2 and superior throughput. 

The X-axis is equipped with dual drive and dual length 

measurement systems, enabling travel speeds up to 

600 mm/s.

Very high throughput means lower testing costs, which is 

why the Leitz PMM-F is more economical than conventional 

measuring machines in this class.

Expanded Temperature Range
The modern and flexible manufacturing of mechanical 

parts requires fast accurate information on the stability 

of the machining process. The Leitz PMM-F meets this 

challenge, both in the measuring room and in the production 

environment in temperatures up to 24 °C.

No Foundation Required
The Leitz PMM-F features an integrated active pneumatic 

dampening system and therefore does not require a special 

foundation. It can be placed anywhere in the factory. The 

Leitz PMM-F is easy to install and relocate.
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GEAR INSPECTION
Leitz PMM-F and Leitz PMM-G, configured with a short Z-axis, are suitable for use 

as dedicated gear testing centres.

In conjunction with QUINDOS, all types of gears (cylinder gears, spiral bevel gears, 

clutch gears, gear racks, curvic couplings and many more) can be measured.

Even all types of cutting tools, such as hobs, form cutters, cutting wheels 

and broaches, can be measured precisely, reliably and economically. Pallet 

measurement is also possible as there is no rotary table required for the 

inspection of gears or gear cutters. Time-consuming alignments of heavy gears are 

no longer necessary, resulting in unmatched measuring throughput.

Another advantage in comparison to conventional gear testers is the possible gear 

diameter range. The Leitz PMM-F is capable of measuring gear diameters from 

10 to 1 950 mm and the Leitz PMM-G can measure gears with diameters from 

10 to 4 450 mm. 

http://www.hexagonMI.com
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INCREASE THROUGHPUT

The Economic Laws of Measuring Technology
To correctly determine whether good parts or rejects 

are being produced, a CMM with the minimum possible 

measurement uncertainty is required. To define the 

acceptable measurement uncertainty, the feature tolerance 

to be checked must be taken into account. A directive of 

the Verband der Automobilindustrie (Automotive Industry 

Association) states that the capability of the measuring 

device is determined by the ratio of its measurement 

uncertainty to the tolerance. This expert panel requires that 

the uncertainty of the testing processes may not exceed one 

tenth to one fifth of the property tolerance. Selecting the 

lowest possible measurement deviation gives the production 

department greater freedom in the utilisation of permissible 

component tolerances.

MAKE THE RIGHT CHOICE, 
INCREASE EFFICIENCY
The manufacturing costs of products consist of the production costs, the cost of reworking and rejects. 

That’s why the testing costs in quality assurance is a decisive criterion in the selection of a CMM.

Measuring Equipment Capability Cg
The relationship of the standard deviation to the tolerance 

(s/T) is crucial.

Cg = 0.2 * T ≥ 1.33 is s = 0.2 * 10 μm
4 * s 4 * 1.33

s = 0.38 μm (standard deviation)

T = smallest tolerance to be measured, e.g. 10 μm

Cg = Measuring equipment capability index for testing 

equipment, e.g. Cg ≥ 1.33

Ultra-high accuracy CMMs from Hexagon Manufacturing 

Intelligence ensure reproducible measurement results in 

the measuring room and in production, enabling the right 

decisions to be made in the production and testing process.

Throughput and Return on Investment
In addition to selecting the right measurement deviation, short 

measuring times and high part throughput are crucial for 

lowering production costs. Important parameters for optimum 

part throughput and low testing costs of CMMs include:

• High probing frequencies

• Fast axis accelerations

• Fast movement speeds

• Variable high-speed-scanning (VHSS) 

Both the Leitz PMM-F and the Leitz PMM-G from Hexagon 

impress in these areas. Thanks to modern overhead design, 

they offer maximum acceleration and outstanding part 

throughput.

Conventional CMM

Leitz Ultra-High Accuracy CMM

1. 
year

Initial 
investment

Costs

2. 
year

3. 
year

4. 
year

5. 
year

Customer benefits
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TACTILE AND OPTICAL 
MEASUREMENTS
Probe heads from Hexagon are known for their dynamics and accuracy, supporting 

single-point probing, self-centring 3D scanning and variable high-speed scanning.

The deflection is captured in high resolution. During the measurement process, the 

axes of the probe head are not clamped, so that the actual direction of the surface 

normal can be determined and used as the basis for the measurement. Hexagon 

probe heads have no maintenance-intensive parts or active force generators.

21 3

7654
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SENSORS

1  LSP-S2/LSP-S2 SCAN+
The LSP-S2 probe head offers maximum measurement 

performance, combining maximum accuracy with 

outstanding high-speed scanning properties, even when 

using styli extensions up to 800 mm. The measurement 

of complex geometries with the tightest tolerances 

becomes a standard measurement task with this fixed 

probe head. 

2  HP-O/HP-S-X1 WITH HH-AS8-OT2.5
The HH-AS8-OT2.5 indexing head utilises the fast and 

precise measurement processes of the HP-S-X1 sensor 

systems, with the added benefit of optical measurement 

capability with the HP-O sensor. The flexibility of this 

2.5° indexing head allows users to measure complex 

applications such as blisks, blades, small radii and 

chamfers with ease. The HH-AS8-OT2.5 is compatible 

with the SENMATION intelligent sensor automation 

system.

3  HP-S-X5 HD
The HP-S-X5 HD fixed probe head offers single-point 

measurement for all standard inspection tasks and 

variable high-speed scanning for the form and profile 

measurement of complex geometries such as spur 

gears, worm gears, turbine blades and worm wheels. 

With a maximum sensor extension of 800 mm, even 

elements at a great immersion depth can be measured. 

The HP-S-X5 HD is compatible with the SENMATION 

intelligent sensor automation system.

4  HP-S-X1H WITH HH-A-T2.5
Using the HP-S-X1 probe head, fast and precise 

measurement processes are guaranteed for all 

probing procedures, from single-point probing through 

self-centring scanning to variable high-speed scanning. 

The HP-S-X1H is combined with the HH-A-T2.5 indexing 

head and makes it easy to access highly-complex 

workpieces. The sensor can also be flexibly used with 

a maximum styli extension of 225 mm. The HH-A-T2.5 

is compatible with the SENMATION intelligent sensor 

automation system.

5  PROFILER R
The PROFILER R enables roughness measurements to 

be made with the CMM. The sensor is adapted to the 

HP-S-X5HD or LSP-S/LSP-S2 Scan+ and automatically 

integrated into the measurement process using a styli 

changer rack. Roughness is measured through tactile 

surface scanning, and the measurement values are 

transferred to the measuring system via Bluetooth.

6  PRECITEC LR
The PRECITEC LR optical sensor offers excellent 

measurement accuracy for demanding surfaces, 

including transparent, reflective, matte or coated 

materials. This makes the sensor a versatile 

measurement solution. Based upon a large acceptance 

angle, even steep surfaces can be measured.

7  HP-O
The HP-O optical sensor captures measuring points 

on a wide variety of different materials quickly and 

efficiently. Even shiny and reflective surfaces can be 

measured reliably with maximum accuracy. The HP-O 

is used for both single-point probing and continuous 

scanning tasks.

http://www.hexagonMI.com
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SENMATION –  
INTELLIGENT 

SENSOR 
AUTOMATION

To allow even the most complex measurement tasks involving 

different sensors to be carried out on a CMM, Hexagon developed 

the SENMATION intelligent sensor automation system. Using a 

universal interface, a wide variety of different sensors are changed fully 

automatically without the need for recalibration, guaranteeing a high 

degree of flexibility and full utilisation of CMM capacity.

The innovative interface is designed for intuitive operation, from hardware design 

to evaluation software. SENMATION takes user needs into account to make sensor 

automation for quality assurance convenient and user-friendly, focusing in particular 

on intelligent user interfaces and powerful software.

http://www.hexagonMI.com


SYSTEM INTEGRATION
In addition to the acquisition costs of a CMM, the associated system integration represents a one-off investment which 

ensures economic feasibility over the long term. Any measurement is only as accurate as the technology and system 

integration concept behind it. 

The essential features of system engineering that enable 

accurate results include:

Measuring Rooms
Innovative climate-controlled rooms that maintain constant 

temperature form the basis for ultra-high-accuracy 

measurement and enable the capture of pure measurement 

data.

Measurement Programs
Writing of part measurement programs, the training of staff 

and start-up support ensure trouble-free operations from 

day one. 

Fixtures
Professional clamping of the workpiece is essential for 

reproducible measurement results.

Feed Units
The automatic or semi-automatic feeding of workpieces 

makes it possible to keep idle periods of the CMM to a 

minimum and to use unmanned shifts for measurements.

Network Integration
Connection to databases and CAD systems enables complete 

integration of the measuring system into the production 

environment.

Machine Base
Hexagon provides detailed technical drawings for the 

required machine base or provides the finished machine 

base for the Leitz PMM-G.
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SYSTEM INTEGRATION AND SOFTWARE

CUSTOM-TAILORED SOFTWARE
This complete system is rounded out by powerful metrology software. Two solutions are available: PC-DMIS and QUINDOS. 

User-friendly and CAD-based, both programs offer efficient programming and evaluation of measurement data.

PC-DMIS
PC-DMIS has powerful capabilities to enable users to 

measure everything from simple prismatic parts to the most 

complex aerospace and automotive components. PC-DMIS 

CAD++ is available with optional modules to fine-tune the 

software for specific applications.

QUINDOS
QUINDOS is the specialist, expandable software that sets the standard for special 

geometry metrology. Developed to work in partnership with Hexagon’s ultra-high 

accuracy measuring machines, QUINDOS enables nearly every measurement 

task to be solved for a wide variety of different components. QUINDOS can 

be freely configured for any measurement requirement and expanded later if 

necessary using any combination of over 50 available options. All performance 

and evaluation of measurements are carried out in accordance with the respective 

national and international standards.

QUINDOS Gears
The QUINDOS options for gear measurement have the ability 

to measure gear wheels, bevel gears and gear-cutting tools 

and much more even without a rotary table. The applicable 

tolerance standards are included in the options. QUINDOS 

Gears also supports the pallet measurement option for 

gearing to ensure high throughput. 

http://www.hexagonMI.com


Hexagon Manufacturing Intelligence helps industrial 
manufacturers develop the disruptive technologies of today 
and the life-changing products of tomorrow. As a leading 
metrology and manufacturing solution specialist, our 
expertise in sensing, thinking and acting – the collection, 
analysis and active use of measurement data – gives our 
customers the confidence to increase production speed and 
accelerate productivity while enhancing product quality.

Through a network of local service centres, production 
facilities and commercial operations across five continents, 
we are shaping smart change in manufacturing to build 
a world where quality drives productivity. For more 
information, visit HexagonMI.com.

Hexagon Manufacturing Intelligence is part of Hexagon 
(Nasdaq Stockholm: HEXA B; hexagon.com), a leading 
global provider of information technologies that drive 
quality and productivity across geospatial and industrial 
enterprise applications.
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