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Inside a 45-second cycle time, a precision part is 
not only finish turned but it is also checked for 
correct positioning using an m&h touch probe.

Being a typical supplier for the automotive, office  

machine and electrical engineering sectors, Berger in 

Memmingen manufactures a variety of different parts and  

ready-to-install components. With a workforce of around 

1,600 employees, Berger is a worldwide business. 

About 600 staff produce precision parts in medium and 

large volumes on the boundaries of the Allgäu, using 

state-of-the-art machinery.

PROCESS RELIABILITY 
IN SHORT CYCLE TIME
BY KARL-HEINZ GIES
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To manufacture a flange-like bearing housing for a fuel 

pump, a Takamaz X100 lathe with Fanuc Oi control is used. 

This workpiece is manufactured in very large volumes in a 

three-shift system so the machine is semi-automated. 

Using an inlet conveyor belt, the part is automatically loaded 

into the lathe chuck and ejected after machining. The cycle 

time is just 45 seconds.

Trouble-free metal cutting with a consistent fitting accuracy 

is required within a close tolerance range of 25μm for a part 

length of around 10mm and 23μm for a diameter of 40mm. 

Occasionally, manufacturing errors occurred with the cause 

being diagnosed as false positioning when the workpiece 

was being automatically loaded into the chuck. Chips were 

sometimes getting between the chuck and the part which 

meant components were sitting incorrectly in the chuck with 

resultant manufacturing errors.

In order to eliminate these errors Berger decided to check 

the position of each loaded part during the machining 

process using a touch probe. However, the working area of 

a lathe is not big and tools and touch probe are subject to 

permanent coolant and chip spray. These are really adverse 

environmental conditions for a touch probe with micron 

precision. By fitting the touch probe into the rotating turret 

the possibility of using cable transmission was lost.

The adverse conditions do not affect the m&h IRP40.01 

touch probe which has been specially designed for use 

on machine tools. With its body made of stainless steel, 

diode cover made of hardened natural glass and sealing 

in accordance to IP68 standard as well as the renowned 

m&h sturdy measuring design, it is perfectly suited for 

this environment, promising a long service life. Data 

transmission via the secure, high-performance HDR infrared 

technology not only ensures process-reliable signals but 

is also unaffected by environmental conditions in the lathe 

such as sticking chips, coolant film, oil mist and external 

light. These are absolute prerequisites for use in the turret 

of a lathe. Its slim diameter of only 40mm and length of 

50mm avoid collision areas and allow installation in the 

small working areas of automatic lathes.

Equipped with a short stylus, this probe has been in use 

for some time in volume production at Berger. The probe 

is used every 45 seconds and switched on by encoded 

infrared signal. It touches in six positions on the flange and 

outer diameter and transmits these trigger positions to the 

control. To save energy, it is immediately switched off after 

measuring. Only if all 6 values are within the permissible 

range does the machining cycle continue. The inspection 

procedure takes just 5 seconds of the machining cycle 

Initially the machine was programmed so that the cutting 

process was stopped if measured values were found to 

be outside the predefined tolerance. However, this meant 

unscheduled machine downtime that limited achievable 

machine capacity. Each time an operator had to remove 

the part and start the procedure again. In order to save 

The m&h touch probe has a sturdy stainless 
steel housing and hardened glass, ideally 
suited for a lathe

The touch probe always stays installed in the lathe turret without requiring special 
maintenance.
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valuable production time, false measurement now results 

in automatic removal and ejection of the part. A new part 

is then automatically loaded and the cycle starts without 

requiring any outside intervention. This saves time and 

enhances the self-reliance of the automated machine. 

Both capacity and productivity of the machine, usually 

running on 3 shifts, is considerably enhanced.

Since errors in the machine can sometimes happen and 

because chips are the biggest problem in lathes, Berger 

bought a spare probe but there has been no need to use it 

so far. The touch probe always stays installed in the lathe 

turret without requiring special maintenance. Possible chip 

deposits on the touch probe do not impede its function. 

Chips and other things sticking onto the stylus ball are 

removed by the strong coolant spray and have not affected 

the measuring process so far.

Retrofitting of infrared receiver and touch probe at Berger 

was done by m&h service staff and an m&h Fanuc specialist. 

He was in charge of the initial programming on site plus 

any control changes made to the Takamaz. Proveout on the 

machine was done by m&h and since then the machine has 

been running without problems. 

A comparably small investment gives great results in daily 

use as production is now running without any unscheduled 

downtime. Even in the case of false loading, the machine 

continues production. The few seconds required for 

measuring have paid off through error-free, reliable 

manufacturing. Measuring on the machine contributes to 

considerably enhanced process reliability and economic 

efficiency in volume production.

Short cycle times and close tolerances 
are a challenge for volume production of 
precision parts

Measuring on the machine ensures tolerance compliance on the lathe even 
in high volume production

Georg Hartmann 
is pleased with the 

smooth process 
control with m&h 

touch probes

The touch probe is used every 
45 seconds and measures 6 points 
on the workpiece,

explains Georg Hartmann.
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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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