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When engineers and designers visit Lake Greifensee in 
Switzerland, they can take a cruise aboard the Greif – the only 
coal-powered steamship still operating in public passenger 
service in Switzerland today. That this relic from the late 19th 
century is still running is thanks to the “Foundation for the 
Operation of the Steamship Greif.” The foundation meticu-
lously overhauled the steam engine as recently as 2021 – a 
complex undertaking, as replacement parts for many com-
ponents of the 450-kilogram engine no longer exist. There-
fore, modern CNC machines and injection molding systems 
are used to replicate them. The challenge: these devices are 
fully digital and require CAD models of the components – 3D 
blueprints that simply don’t exist for the old parts. The foun-
dation therefore commissioned units OST. The company is a 

CAD & DESIGN Reverse Engineering:  
units OST Optimizes Surface Reconstruction 
with Siemens NX
Faster to the ideal CAD model – Engineers are familiar with the challenge: 
In reverse engineering, surface reconstruction often becomes a bottleneck 
when building a CAD model. That’s why the Swiss company units OST has 
optimized and accelerated the process using Siemens NX – supported by a 
CAD/CAM partner network including Janus Engineering and Marenco.

full-service partner for simulation, engineering, and industrial 
metrology, as well as a specialist in so-called reverse engi-
neering.

Reverse Engineering: Creating a Surface Model  
as the Supreme Discipline

Here’s how reverse engineering works: In the first step, a 
GOM system from the Zeiss Group was used to scan sys-
tem-relevant engine components – including slide rods, 
low-pressure connecting rod base plates, and eccentric rods. 
In the strip projection process, the camera system captures 
the surfaces of engine components in a short time with up 
to 500,000 measurement points. This made it possible, for 

←  �Reverse Engineering:  
This is what the raw STL data 
and the processed result look 
like (Image source: JANUS 
Engineering AG).
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example, to digitize the connecting rod of the steam engine 
from 27 angles with an accuracy of 0.01 millimeters. But 
building a point cloud of up to half a million points is only half 
the battle. Once these points are polygonized into a faceted 
body – a mesh of tiny triangles – and saved as an STL file, the 
real challenge begins: generating a CAD surface model. Such a 
model is essential for manufacturing replacement parts using 
CNC machines.

The most time-consuming part of creating a 3D volume 
model through reverse engineering is surface reconstruction 
– converting the polygon mesh into closed surfaces. All the 
more frustrating, says Roger Eggenberger, Managing Director 

of units OST, that for a long time no software reliably sup-
ported this process. “There are many vendors that promote 
their solutions. But most programs still struggle, for example, 
to recognize where a curve begins. They didn’t meet our high 
quality standards,” says Eggenberger. “That’s why a lot of 
manual post-processing was previously required – which we 
wanted to reduce in order to save time and lower costs.”

Eggenberger was accordingly pleased when Janus Engineer-
ing – a CAD/CAM/PLM process chain specialist for over 30 
years – presented a promising solution. “Most of our cus-
tomers know us as a CAM service provider,” says Bernhard 
Maurer, Chairman of the Board at Janus Engineering Switzer-
land and Austria. “We’ve evolved into a systems integrator 
and built a strong partner network. This allows us to manage 
all processes from CAD to CAM from a single source, ensur-
ing maximum security and productivity.” In this case, also 
on board: Swiss company Marenco – a Janus partner, CAD 
specialist, and NX service provider.

Surface Reconstruction Optimized

Janus Engineering and Marenco jointly supported units OST 
in optimizing the surface reconstruction process. The core 
of the solution: Siemens NX, an interactive CAD/CAM/CAE 
system that supports all aspects of digital product develop-

  Without the NX software, this task 
used to take around 18 hours. Thanks to 
the optimization, creating the 3D model 
now takes only six hours. 

Roger Eggenberger, 
Managing Director units OST

↑  Software automatically recognises geometries (Image source: JANUS Engineering AG).
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ment – from concept to design to manufacturing. The system 
includes a tool that generates a surface model from the 
polygon mesh of an STL file. The software can automatically 
recognize geometries like cylinders, producing a clean surface 
model that accurately reflects the component’s actual condi-
tion in a short time.

However, since most parts are damaged or worn – for exam-
ple with a curvature – Eggenberger still has to reconstruct 
them digitally. Siemens NX assists with this as well. Using the 
software, he can quickly generate freeform surfaces from rec-
ognized geometries, trim and merge them into a solid body, 
and add interior contours. “Siemens NX has become much 
more intuitive in recent years. Commands like union and sub-
traction work reliably, and trim functions are mature,” says 
Raffael Heierli, Head of Mechanical Engineering at Maren-
co. This makes it possible to create a perfect CAD model in 
relatively little time. “Without NX software, this work used 
to take about 18 hours,” confirms Eggenberger. “Thanks to 

the optimization, generating the 3D model now takes just six 
hours. We‘ve significantly accelerated the process.”
The next step is seamlessly transferring the CAD model into 
the CAM system – without time-consuming and error-prone 
conversion. There, employees can develop high-quality tool 
paths in an automated way and simulate the resulting G-code 
execution.

“The collaboration with Janus Engineering and Marenco was 
productive. We were able to discuss everything on equal 
footing and find the perfect solution for economically viable 
reverse engineering,” Eggenberger concludes. “The invest-
ment in the software has paid for itself very quickly.”

Patrick Schroeder

↑  �Sketch-based extruded domes are merged, mirrored, and connected to the rocker body 
(Image source: JANUS Engineering AG).
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Let‘s make it real 

JANUS Engineering is the expert team that loves challenges. 
Where others see the limits of what is possible, we create 
solutions for greater efficiency in CAD / CAM / PLM. In more 
than 30 years of active use of NX, we have gathered a unique 
wealth of experience that we use every day as a team and 
continue to expand for our customers. So that good ideas, 
perfect processes and the right tools can lead to the production 
possibilities of tomorrow.

JANUS Engineering AG 
Hauptstrasse 18
CH-2572 Sutz
Phone +41 (0) 32 552 26 00
info@janus-engineering.ch
www.janus-engineering.com

units OST AG
Rosenbergsaustrasse 1
CH-9434 Au (SG)
Phone +41 (0) 71 242 42 00
info@units.ch
www.units.ch

The unit for success

units is a specialised service provider in the fields of tactile 
measurement technology, industrial computed tomography, 
engineering and simulation. The company offers comprehen-
sive solutions from a single source - from tool correction and 
fixture construction to precise measurement processes.  
With locations in Switzerland and Austria, units supports 
manufacturing companies in improving production processes 
processes, analyse components precisely and significantly 
reduce development times.
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