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Passau city
Passau is a little city with sixty thousand people and it is situated in the
south of Baviera and it is among three rivers: Danubio, Inn e Ilz. Passau
has a huge historic center with squares, churches and monuments. An
example is the St. Stephan’s cathedral, which is characterized by one of
the biggest organs in the world.
Moreover, it is characterized by
green areas such as natural parks
and river banks. In Passau there are
a lot of available activities like a trip
boat and an electric bike trip around
the city. Finally in Passau there are a
lot of schools.

“Karl-Peter-Obermaier” school
The school where we were hosted,
the “Karl-Peter-Obermaier” school,
is very big and it has a modern
structure. It possesses a lot of
branches such as Mechatronics,
Electronics,
Robotics,
Car
Mechanics,
Hairdressing
and
Hospitality institute. The classes are very new with the presence of
multimedia boards and useful teaching tools. Each class has also a
computer station at the constant disposal of the students. In Germany
the school system is different from the Italian one. From the age of 16,

while they go to school, guys also work in the company by doing a week
at school and the following two in the company. This method is called a
“dual system”. Students go to school from 8:00 am to 3:45 pm and
classes last an average of 40 minutes and students have a 5-minute
break at each time change. At lunch the pupils have a canteen where
they can have lunch. The bottles used can be recycled, being made of
glass, through a machine that gives a cash compensation. The school is
also rich in extra activities to do, thanks to the infrastructures like the
gym and the laboratories.

Laboratories in the school
During
the
first
week
we
went
to
“Karl-Peter-Obermaier”, our partner school in
Passau. In those days we saw and worked in
many different mechanical and mechatronics
laboratories.
On the first day we were greeted by the vice
principal who explained to us how the school is
structured and he took us to have a tour around
the most important laboratories such as: CNC
programming,
robotics,
measurements, electro-pneumatics,
Arduino,
3D
printing,
turning,
informatics,
hydraulics,
car
workshop, mechanical workshop,
energy laboratory, electrotechnics
and welding.
After the guided tour of the school
with Professor Schanzer, we made
the measuring laboratory, in which
we could use various measuring instruments like gauges, comparators,
micrometers and feelers to check the dimensions of a piece and say if it
was a good work or not.
On Tuesday we were divided into two groups: in one we had the CNC
workshop with Professor Hanl and the other one had Arduino workshop
with Professor Böhm. In the CNC workshop we learned how to write the
operating program for a numerical control milling machine to produce a

component of APE, while in the Arduino workshop we learned how to
program a robot using the
Arduino program.
On Friday, with Professor
Sommer, we had the robotics
laboratory
in
which
he
explained to us how to use a
robotic arm to make it ideally
draw geometric shapes.

Laboratories in ZF company
At the beginning of the second week we visited the plants 1 and 2 of the
partner company ZF in Passau, where we could see all the production
and testing phases of its products and all the laboratories dedicated to
the students such as: CNC, robotics, electro-pneumatics, soldering,
milling, assembly and adjustment, 3D printing, turning, drilling and
welding.
On Tuesday, Wednesday and Thursday we went to the ZF plant 1 where
we were divided into three groups to assemble the APE and to do
different workshops such as milling, robotics, electro-pneumatics and
soldering.
On Tuesday and Wednesday each group made different activities such
as: milling, robotics, electro-pneumatics and soldering. In milling we
created a part of the APE with a CNC milling machine using the program
that we wrote with Professor Hahnl the previous week; in robotics we
learned to use an industrial robotic arm, to program and to make it pick
up metal objects and follow a path with the pen; in electro-pneumatics
we created a system that allowed to recognize and to shunt plastic and
steel cylinders; in soldering we built a “useless box”, in which, by
activating a lever, the passage of current is allowed and the movement
of a mechanical piece pushes the lever again.
On the third day in the company we took a guided tour inside: the
customers service where the ZF transmissions of vehicles such as
tractors and buses are repaired and then brought back to the owners;
the “hardening shop” where we could see all the hardening phases of
the mechanical components; the company's “combined cycle

thermoelectric power plant” where the electricity that the company uses
to drive all its machines is produced. In the second part of this day we
assembled the APE with some of the German students and Professor
Sommer using all the knowledge we have learned and what we have
produced the previous days in the laboratories of the ZF and the partner
school “Karl-Peter-Obermaier”.

The APE project
The idea of this project arose from the need to unite the competences of
two partner schools and combine the Italian icon of the ape car with the
innovation of the German electrical and
3D printers.
The project, whose designing phase
started in October, took place in 4 weeks
of work, of which 2 in Italy in Padua and
Arco di Trento and 2 in Germany in
Passau.
The students involved had to conceive,
design and build four prototypes of Ape
cars that had to be controlled by a mobile
device.
The first ideas were conceived in Italy through the use of SolidWorks 3D
design software, designing the bodywork and some special parts of the
model, all of which were 3D-printed. To activate the motion of the
wheels, 2 electric motors are attached
to two batteries, connected thanks to
the tin welding carried out previously.
We then attached an Arduino board,
even the one previously programmed to
the motors which allowed us to give the
direction we wanted to the wheels. The
project started from a team composed
of German and Italian teachers, who designed and built a prototype, to
see if it could work or not. Also Alex Sommer, a teacher of Passau
school tried to improve this project and built another prototype which was
later improved by the students. In the end with the final project the
students finally built the definitive APE devices.

Social activities
The first week started on Monday when,
after school, we went to the center of
Passau with the teacher Martina. The city
is very clean and the inhabitants are so
respectful of the rules. We could go inside
the cathedral of Passau: it is very very
nice and so big. After that we walked
around the river Inn and we reached the
top where the river Ilz joins the Inn. The next day in the evening we had
a grill at the school with typical beef and sausages.
On the next two days we had very interesting and funny times since we
had some visits in other cities. During
the first week we went to Linz in
Austria, where we visited the steel
mill which was very interesting and
impressive because it’s a small city to
all effects: it has all the services that a
person needs for his life and security
(police, hospital…). We went to the
blast furnace by bus and we saw the
cast steel come out. After that we saw an industry where some car parts
are produced, for example for BMW.
We had lunch in Linz, unfortunately not in a typical restaurant and then
we walked around the city which is very beautiful and characteristic.
During the return we had an amazing view of the landscape from the
bus. On Thursday we went to Munich, a really big city with a lot of
historical palaces and a huge church in the principal square.
We went to the Deutsches Museum: a very big museum on the inside
but a small structure from the outside. There are different types of things:
from planes to boats, engines, viruses and astronomical objects. In the
evening, after two hours by train, we ate in a very tasty restaurant near
the station. On Friday we had free time and some of us spent it at the
hotel because they were a little bit tired.
Saturday was the funniest day, because we went rafting on the river Inn.
We were divided in two groups and we made a sort of competition of
which groups arrived first at the break point. We walked for 5 minutes

and then we had lunch at a typical
restaurant where we took a short
break, then we restarted our activity.
In total we travelled 12 kms and
after this effort we jumped in the
river with the water at 17 °C. The
water was really cold. On Sunday
we had free time.
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