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Modelrermchi ng Methods in Today's
Gy. Czifra, B.Varga
“*Obuda University, Don&anki Faculty of Mechanical and Safety Engineering

Budapest, Hungary
Keywords: education, engineers, CAD/CAM technology, low cost, open source, modern methods

Abstract

Today, it is crucial for universities and colleges to educate engineers who knowltshend the computer
aided design welknown both in theory and practice. Schools should be encouraged to launch training courses
that enable graduates to obtain a competitive desgrddater they will stand in the labour market. Designing
and manufactumg training courses always have the most modern tools and methods to apply for this.
Additionally, moderaminded professionals should be involved in education who are capable and willing to
develop and follow technological innovations.

Introduction

To quaify for university and college education to provide appropriate professional knowledge to graduates
who can stand up in the labour market. However, the fact that graduates have only basic knowledge gains
professional knowledge after being placed in thekplace. Specific professional experience cannot be
replaced. That is why the educate for creative thinking is very important. Only then will someone be a
successful engineer required by the companies if they have these qualities

The essence for the method

In technical education, it is difficult to keep up with the development of technology, always the most
modern computer tools and programs are needed. But what can the instructor do if the school system faces a
shortage of resources? Due to possible eutigher education it is becoming increasingly difficult to keep
pace with technology advances.

It can be a solution to this problem if we are looking for programs that can provide the right technical
conditions, but they can be accessed free of charges Spurce systems have these features. Users were free
to access if the registration conditions were accepted. Worth to be used systems if its reliable based on his
professional past and the development was continuously.

Not an easy task to selection a C/I&IDM system. The main criterion is to select software that best suits
the task to be solved. Our goal is to provide students with the basics of computer design and understand the
logic of modern design processes. The other criterion is the practicaladipplic

The following factors should be considered during the selection process:

Free to use and distribute

Continuous development and technical support
Easy to use and uskrendly

No need for a special computer

Suitable for 3D modelling and 2D drawing

=A =4 =4 -8 4



The following Open Source systems are available on the internet:
FreeCAD:

The program is available in several languages, including Hungarian and English, so learning is simple. In
addition to solid modelling and assembly design, there are plenty of rotbdules in it. Finite element
analysis, robot simulation, architectural application is also available to the user. A lot of tutorials also help the
user. See this in the following pictures:

ARCHITECTURAL DETAIL

Fig.1. FreeCAD modules / httpsaww.freecadweb.org/
LibreCAD:

The program is available in several languages, including Hungarian and English, which makes it easier to
learn. It is most like Autodesk AutoCAD. It is primarily suitable for laser cutting and laser engraving, but you
can aso make 2D drawings with it. It is not very user friendly as the previous program, we cannot find built
in tutorials.




Fig.2. LibreCAD modules / https://librecad.org/

PowerShape

This program is available in multiple languagesthe user. In addition to solid modelling, we also have
the possibility of surface modelling. Creating assembly models is also possible, and we can also find a separate
tool design module. The development of the program is continuous, and a new epsibiished annually.
As Autodesk product, its support is also significant.

Fig.3. PowerShape modules / https://www.autodesk.com/products/powershape/overview/

SolveSpace

The program is in English, but unfortunately it is neditable in other languages. Use is a bit difficult. In
addition to the solid modelling, assembly modelling and kinematic models can be created with the program.

Fig.4. SolveSpace modules / http://solvespace.com/



In addition tothe software described so far, many free CAD programs can be found. The following table
contains these softwares:

Table 1. Free CAD softwares

A9 CAD http://www.a9tech.com/products/a9cad/

Blender https://www.blender.org/

Draftsight https://www.solidworks.com/product/draftsight
eCabinet http://www.ecabintsystems.com/

gCAD3d http://www.cadcam.co.at/freiter/gCAD3D_en.htm
Google Sketchup https://sketchup.google.com/

Fusion 360 https://www.autodesk.com/products/fusi8f0/studentseacherseducators
GraphiteOne CAD https://www.graphiteonead.com/

Minos http://www.le-boite.com/minos.htm

nanoCAD https://nanocad.com

OnShape https://www.onshape.com/

Solid Edge Free 2Drafting http://www.solidedge.com/free2d/

Wings 3D https://www.wings3d.com/

Among the listed softwares, it is difficult to choose, almost all have the advantages and disadvantages.
After examining several options, the PowerShape program proved to be appropriate. All the criteria listed in
the beginning of this article are met. In addition to solid state modelling, surface modelling is also available,
which is indispensable for the creatiohcomplex geometry bodies. It is also possible to create assembly
models and 2D drawings. Free trial is available,-frsendly and support is provided.

It should also be mentioned the software packages that can be used by students, in many instances, by
educators of course, for educational purposeshich are made available by large software vendors. They
have a good business sense of policy, because when someone learns in education, they get used to the use c
these programs, they can also motivatsitiess users to buy. Just mentioning the biggest ones:

1 Creo Free Student Edition

9 Autodesk software fostudents, educators, and educational institutions

1 Solid Edge Student Edition

1 CATIA V5 STUDENT EDITION

For computeiaided engineering work, we also find software that has an educational version:

1 ANSYS Free Student Software Downloads

1 MathWorks Store

Like CAD software, we can find CAM software, which are mentioned only as a list. The following table
contains:

CAM softwares:

Table 2. Free CAM softwares

Estlcam http://www.estlcam.com/

Free Mill: 3D Milling from the makers of Visual Mil| http://www.mecsoft.com/freemill.shtml

DeskProto https://www.deskproto.com/products/fred.php

HSMEXxpress http://www.hsmworks.com/hsmxpress/

Fustion 360 https://www.autodesk.com/products/fusi860/students
teacherseducators

G-Simple https://www.gsimple.eu/

Heeks CAD/CAM https://www.heeks.net/

PowerMill https//www.autodesk.com/products/powermill/fré&al
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Onshape

This modern CAD system offers educators and students also to focus only on doing their work better.
Unlike other CAD systems, Onshape combines modelling tools and design data managemeuterckbadc
workspace that is accessible on any device, never loses data and eliminates design gridlock. We have access
to true topdown design with configurations, standard content libraries, 1paitimodelling and ktontext
editing. Based on a secur@gtl workspace we do not need download updates, installs, license keys, service
packs or compatibility issuéswe work with the latest version continually. We have possibility to save storing
and sharing our CAD data in a secure cloud workspace and ve®wial and monitor access privileges and
see who changed what and when.

® ¢ ©
@ at

o

Fig5. Onshape capabilities / https://www.onshape.com/

Unfortunately, for the purposes of this article we cannot describe in detail all available programs.
Other software packages for supporting the education process
OpenSankoré:

The next package, which we used during education, is more closely tied to the teaching methodology. The
OpenSankoréprogram is presented very shortly. It's actually a-free ieractive tablet that can be installed
on any computer and a powerful interactive tool that effectively supports the teaching process. To use an LCD
projector, the efficiency is greatly increased by a touch screen laptop or a Bluetooth enabled taldahd3efo
lecture or practice, we can prepare our notes in advance. During the presentation, we can write and draw
directly into the document. The notes are automatically saved by the software. The classic wallboard, ceramic
table or other board can be coniplg ignored. The classic wallboard, ceramic board or other board can be
completely ignored, because any smooth white surface can be used for display. Use it to avoid lengthy
adjustment, calibration, and extremely mobile assistance.

Within the OperSankoréprogram, the operation of any program can be ensured. The program can create
a snapshot that can be added to the presentation. It also allows the screening of movies and the use of the
browser to support the most-tgpdate information in the educationogess. Manage intuitive, easy to learn.
The tablet or the alreadyentioned touciscreen laptopwireless image transmissiemllows you to manage
from any point in the auditorium, the desired program can be operated. Students with the tablet ceativbe an a
participant in the presentation because they can join the work at any moment, comment on the projected
curriculum, change it, and even outline the right solution.

The curriculum can be saved in PDF format and given to the students. If the OSledliosighe students'
own computer, they can record themselves at home, during repetition. The curriculum can be expanded and
important parts can be highlighted.

The figure shows such a " scribbled" performance sheet. Of course, all options in onecpicihatebe
shown.
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Fig.6. PowerShape traininghttps://www.autodesk.com/products/powershape/overview

QuestBase:

The natural part of the educational process is accountability. Of course, there is an Open Source application
for this task.QuestBasas the system that is available online from Chrome Web Store. For detailed reasons,
this is not possible. Summarizing the gist: Test questions can be created. It can be-chaliigleopen
minded, yeso-choice questions. A question bacdn be created, from which the system generates random

guestions and answers. Each participant can solve different questions. Based on the experiences, participants
select almost exclusively this type of exam.

Fig.7. QuestBase Evaluation of the testHttp://my.questbase.com/

Conclusions

If education is lacking in resources, it may still be possible to find a suitable solution to ensure modern
conditions. Open Source Systems can provideditonditions. Both CAD and CAM software can be found,
but other useful, free options can be found on the web.
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