
Flowing 
through 
Production
Vibrations can put so much strain on engines that they ultimately explode. Elastic couplings 
enable vibration-free power transmission – provided that these are accurately designed for 
the engines used and the particular ships. Thus the models and varieties of couplings from the 
manufacturer VULKAN, which produces couplings and gear systems, are suitably diverse. When 
optimizing its production processes, the company’s first step was to digitize the components for 
over 40 product versions. The manual T-SCAN CS laser scanner from ZEISS proved to be a quick 
and precise solution.
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VULKAN GRUPPE

Founded in 1889, the family-run 
VULKAN GROUP has been in busi-
ness for more than 125 years. To-
day the company has around 1,200 
employees at twenty different sites 
worldwide. VULKAN COUPLINGS is 
the most profitable of the compa-
ny’s three divisions. Its focus is on 
diesel-engine applications in ship-
ping and generator systems. The 
challenge: diesel engines produce 
vibrations which could severely 
damage the drive shafts without 
the use of dampening couplings. 
This requires a challenging com-
bination consisting of a power 
transmitting mechanism, offset 
compensation and torsional vibra-
tion damping. This is one of the 
core competencies of the family-run 
company. For more than 50 years, 
VULKAN couplings have been used 
throughout the world in all types 
of ships.

Kurzprofil

the measuring lab. Ladwig’s colleague 
in the Process Optimization department 
had a suggestion: he had discovered a 
laser scanner at an in-house trade fair 
for 3D measuring technology. Ladwig 
was intrigued. He needed that sort of 
device to digitize cast parts and tools 
and to be able to align their actual state 
with the existing technical drawings. He 
and his colleagues tested multiple laser 
scanners. Their favorite was the device 
his colleague had suggested originally: 
the T-SCAN CS laser scanner from ZEISS. 
“With this device the scanning went 
quickly and the data were complete,” 
says Ladwig. The manually guided 
device also offered additional benefits: 
it is mobile and struck the engineer as 
more robust than the alternatives he 
and his colleagues had tested. They 
decided to initially rent the laser scanner 
for a few months to find out if it would 
fit the bill.

All in real time
“The speed and the extremely high 
precision impressed me from the very 
beginning,” says Ralf Redecker, an 
employee in the Vulcanization depart-
ment. He is the person who performs 
the digitization tasks at VULKAN using 
the laser scanner. After a two-day 
training course he was already capturing 
the first vulcanization tool on his own: 
“I’m a trained painter and lacquerer. 

This hand movement runs in my blood.” 
And he actually directs the ZEISS T-SCAN 
CS over the workpiece surface with such 
ease that it is as if he were nonchalantly 
swinging a paintbrush. By now Redecker 
hardly needs the acoustic and optical 
distance display which the measuring 
device offers: when the red laser beam 
hits the green light spot on the surface, 
the device is at the optimal distance 
from the workpiece and generates up 
to 330 captures per second. When this 
happens, the laser captures the topog-
raphy of the workpiece in the form of 
point clouds with 210,000 individual 
points per second. The ZEISS colin3D 
data capture software generates a 3D 
model of the workpiece from these 
point clouds. The 3D model gradually 
appears on the monitor during the 
scanning process in real time. Thus 
Redecker sees exactly which sections 
he has already scanned and can digitize 
the workpiece without any gaps. The 
lacquerer performs the measurements 
directly in the production hall, not far 
from the vulcanization machines. He 
mounts the segments of the RATO S 
couplings on a vise. He then measures 
the tools, which can weigh up to 5 tons, 
on site. In addition to the manual laser 
and the computer on which the data 
capture software is running, the third 
part of this system is a tracking camera. 
The ZEISS T-TRACK CS+ is on a stand 

It is nap time on deck 14. While a few 
of the nearly 1000 passengers on board 
lounge about in the sun, the ship’s 
nine-meter propeller is rotating in the 
water a few dozen meters below them. 
Almost inaudibly, the engine accelerates 
the cruise ship to a speed of 20 knots. 
There is the danger that the crank drive 
of the diesel engine causes an unbal-
anced torque. This generates vibrations 
which are transferred to gear units and 
the propeller. These vibrations can inten-
sify each other and unleash a powerful 
destructive force which can ultimately 
rupture the crankshaft. An engine failing 
on the high seas can be fatal, no matter 
if it is a cruise ship, a tanker or a con-
tainer ship. The task of the highly elastic 
couplings from VULKAN is to prevent 
such a calamity.

At the company’s headquarters in Herne 
(Germany), an entire department is 
devoted to calculating torsional vibra-
tions. Working in the company’s new, 
glass-paneled building, the employees 
develop the appropriate design for every 
ship. All couplings consist of a met-
al-rubber combination. These dampen 
vibrations and also enable axial and 
radial displacement between the engine 
and the gear unit. The engine output, 

the particular design of the ship and the 
demands placed on the vessel determine 
which of the numerous rubber mixtures 
is used for vulcanization.

Faster processes for 
a reliable product
The predecessor model of the the highly 
elastic RATO S couplings became a part 
of the company’s product portfolio 30 
years ago. Now these couplings are 
one of the top-selling product lines at 
VULKAN. However, the production costs 
have risen over the past years. That is 
why the company tasked Andreas Lad-
wig with developing a plan to optimize 
processes as part of his master’s thesis. 
The former intern was able to imple-
ment this project a short time later as a 
full-time Junior Lean Production Officer.
Ladwig made the RATO S product group 
the focus of his process optimization 
plan. These couplings are generally com-
prised of four different segments which 
are ultimately assembled to form a type 
of disk. Each of the four segments con-
sists of two cast parts. These are joined 
together using rubber to achieve the 
necessary elasticity for the coupling. The 
problem:technical drawings and actual 
cast parts did not always correspond 
100% in practice. As a consequence 

there were frequently rejects and the 
employees needed to invest additional 
time reworking them.
Ladwig also saw the need for inspecting 
all vulcanization tools for the RATO S 
series and modifying them as needed. 
The tools ensure that the metal parts lie 
in the defined position in the vulcani-
zation press. Rejects are particularly 
expensive because the chemical process 
used to join the cast part and the rubber 
by subjecting them to pressure and heat 
can take up to eight hours per work-
piece.

40 product versions to digitize
A central part of the optimization 
process was to appraise the vulcaniza-
tion tools and the cast parts. The latter 
come from subsidiaries and suppliers 
and are further processed at VULKAN 
(see box on opposite page). Ladwig 
explains: “We have 40 versions and sizes 
in the RATO S product line. We would 
have needed years to capture their 
geometry using slide gages.” Thus the 
company was looking for a faster and 
more exact approach. The measuring 
lab was located in a different hall and 
was already operating at full capacity. 
Moreover, the vulcanization tools were 
too heavy to permit easy transport to 

Andreas Ladwig, Junior Lean Production Officer, and Ralf Redecker, a colleague from the Vulcanization 
department, examine a coupling segment.



ZEISS T-SCAN CS - in a nutshell

Quick, intuitive and precise 3D 
scanning was the main focus when 
developing the ZEISS T-SCAN CS 
laser scanner. The result is a man-
ual device with an extremely high 
dynamic, enabling the capture of 
diverse surfaces with only a single 
setting – and at a data rate of up 
to 210,000 points per second. This 
means that the measuring uncer-
tainty is 0.1 in an entire measuring 
range of 6.3 m³. The ergonomics of 
the device, which weighs about one 
kilogram, also enables the operator 
to effortlessly reach workpieces 
which are difficult to access. The 
hand scanner is complemented 
by the ZEISS T-TRACK CS+ tracking 
camera. The camera follows the 
movements of the laser within the 
space and records the captured 
points in a virtual coordinate 
system. This allows the operator to 
select any measuring area within 
the range of the camera. The ZEISS 
colin3D data capture software gen-
erates a 3D model of the workpiece 
using the captured point clouds.

The optical distance display makes scanning easier. Ralf Redecker, an employee in the Vulcanization department, digitizes a coupling segment using the T-Scan. There are already signs of successful process optimization.

two meters away from the workpiece 
and records the movement of the laser 
scanner by using an integrated infrared 
marker. This is how the camera records 
the points captured by the laser scanner 
in a virtually clamped coordinate system. 
This principle allows the operator to per-
form measurements without a reference 
point at any location in the room so 
long as the operator is within range of 
the tracking camera.

Immediate results
After just a few weeks Redecker had 
already used the laser scanner to 
digitize multiple tools and the first 
cast parts. While he captures data in 
the Vulcanization department, Ladwig 
is responsible for their evaluation. He 
received a training course on how to 
use the INSPECTplus inspection software 
from ZEISS. The program visualizes 
whether or not the scan and CAD model 
correspond and, if so, by how much. It 
also shows how much a scan deviates 

from that of another workpiece. In this 
nominal/actual comparison, red areas 
indicate that there is too much mate-
rial, blue areas that there is too little. 
According to this mechanical engineer, 
operating the software was not rocket 
science: “The software works like a 
slightly modified CAD program. And you 
see the results immediately.” Even as 
the rental period for the ZEISS T-SCAN 
CS was coming to an end, the decision 
had already been made to purchase 
the device. And optimization continued 
to advance: Ladwig and his colleagues 
compared the CAD models with the 
scans and then updated the ‘old’ CAD 
models. The cast parts supplier sent 
them the new drawings and/or CAD 
models, which they have since been 
using as a template for mold making. 
They subjected the ‘new’ cast parts to 
initial sample testing via a laser scan. 
This process is still being used: Redecker 
scans the initial sample and Ladwig 
creates the test report using the ZEISS 

INSPECTplus software. With this soft-
ware, the supplier notices straightaway 
to what degree the cast part corre-
sponds to the nominal geometries. “It’s 
all incredibly fast,” says Ladwig. “If Ralf 
scans in the morning and I have time for 
the analysis in the afternoon, then we 
can complete the initial sample testing 
for the component in a single workday. 
We used to need weeks for this.”

Fewer rejects
While the initial sample testing for the 
more than 40 varieties in the RATO S 
product group is nearing completion, 
it was already possible to completely 
digitize and rework the the vulcanization 
tools. There are already signs of success-
ful process optimization: the number 
of rejects for coupling components 
have been reduced dramatically along 
with the time and effort required for 
reworking. It used to be that employees 
had to mount cast parts again prior 
to optimization and rework them so 

that the dimensions were correct. 
Now VULKAN skips this step entirely. 
Ladwig is proud to report that “we’ve 
got the components from the product 
line flowing through production.” But 
the work has only just commenced for 
him, his colleague Redecker and their 
laser scanner because the RATO S is 
only the beginning. The product lines 
and coupling varieties at VULKAN are 
as diverse as the types of ships on the 
world’s oceans. And Ladwig’s colleagues 
from other departments are already 
interested in the potential afforded by 
the laser scanner. The company would 
like to train more employees to operate 
the ZEISS T-SCAN CS in the near future.

Contact:

Carl Zeiss Optotechnik GmbH
Georg-Wiesböck-Ring 12
83115 Neubeuern

Phone: +49 - 8035 - 87040
http://optotechnik.zeiss.com 
optotechnik.metrology.de@zeiss.com




