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The performance demanded from machines 
working in mining, forestry and agriculture are also 
expected from their power packs. These machines 
lift and lower tonnes of material, drill into almost 
impenetrable rock and plough through heavy soils. 
Hydraulics from Rexroth play their part in this, too. 
At its factory in Nuremberg, the Mobile Hydraulics 
Division of Bosch Rexroth AG manufactures 
external gear pumps and motors. The components 
are inspected using 3D coordinate metrology from 
Hexagon Manufacturing Intelligence.
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Rexroth’s external gear pumps and motors achieve their 

high degree of efficiency through their pressure-sensitive 

gap sealing and high-precision production technology. “With 

such a high level of process reliability, we can ensure that 

the gap dimensions comply with the specified tolerances,” 

comments Felix Zacharias, Quality Management External 

Gear Machines. “This has an obviously beneficial effect on 

their efficiency and therefore on the efficiency of working 

machinery such as tractors, cranes or timber loaders.” 

The individual components – for example gears, housings 

and bearing bushes – are subject to tight tolerances. For 

example, the tolerance for some features on gear wheels is 

as small as 2 microns. Only if the components match one 

another at the detailed level can the assembled unit 

perform to its maximum.

Production operatives use special gear inspection machines, 

optical metrology and in-line measuring machines to 

ensure that everything matches down to the finest detail. A 

climatised measuring room provides even more accuracy for 

special cases. Each shift selects and inspects the specified 

number of components from the production floor. Rexroth 

places bearing bush and pump housing characteristics such 

as flatness, parallelism or cylindricity under the microscope 

with a DEA GLOBAL Image 7.7.7 3D coordinate measuring 

machine. On top of this, the inspection technicians in the 

measuring room perform special inspections for new 

production runs or machine capability analyses.

Tooth profiles and more

As you would expect, things are also on the move at The 

Drive & Control Company. The company recently received 

a Leitz Reference HP 5.4.3 on test for its metrology team 

to use, among other things, on intensive gear inspection. 

“With the Leitz Reference we are meeting the challenges 

presented by modern gear manufacturing. The Leitz 

Reference is particularly suitable for high-tolerance 

features on gears, e.g. for scanning measurements of the 

form and position of bearing pins in gear assemblies or for 

scanning faces of gears to check flatness. The machine also 

has the benefit of being universally applicable, i.e. we can 

use the same machine equally well to measure the form 

and position of bearing bushes, housings and gears,” 

says Zacharias.

New strategy, new metrology

Bosch Rexroth is switching in gradual stages from job shop 

production to modular production. The external gear pumps 

and motors are now to be manufactured completely in a 

module using the most efficient methods. Measuring master 

parts will take the place of testing random production 

samples. The master part is measured by a measuring 

machine in the module and in the measuring room. The 

results from the manufacturing module and the measuring 

room are then compared with one another. If the values 

Tolerances in the micron-range demand a highly accurate measuring machine such as the Leitz Reference. 
For example, the straightness of the internal bore of the housing (picture, above right) must meet a tolerance of plus/minus 10 microns.



remain within the specified tolerance band, Bosch Rexroth 

can be sure that its quality requirements are being met. 

The Leitz Reference proved perfect by achieving a 

volumetric accuracy of MPEE = 0.8 + L/400 μm. “We have 

found the Leitz Reference to be a very attractive alternative 

and in my view the only coordinate measuring machine on 

the market that offers this high accuracy in such a 

compact format,” says Felix Zacharias. 

Inspection records for everyone

With the Leitz Reference HP 5.4.3 the Nurembergers also 

took the opportunity to thoroughly check out the new 

version of QUINDOS 7. The metrology technicians had 

previously been using their DEA GLOBAL with QUINDOS 

6 software. Martin Kuhn, metrology technician with 

Bosch Rexroth in Nuremberg reports: “We found it a 

very worthwhile experience. QUINDOS 7 is a definite 

improvement. The test results can be displayed in a 

clearly comprehensible, graphical form. The new 

version of the software is fully Microsoft-compatible, 

which means, for example, that I have complete control 

over the pdf printer.” 

Accuracy and flexibility lie at the heart of the Leitz 

Reference/QUINDOS system. A system with 

the potential to be a real long-term favourite at 

Bosch Rexroth in Nuremberg. 

GLOBAL Image proves perfect for in-line inspection, 
among other things, of bearing bushes.
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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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