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A STUDY OF ENGINEERING DRAWING ASDESIGN
LANGUAGE TEACHING
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Abstract. The drawing is the oldest language and the oniyeusal language (here belongs
also the co-called engineering or technology laggua the design language). The tools
of expression of engineering drawings are grapbjgrasentations. The drawing is written
in form that represents the shape, size and spatitfins of the design object. The drawing
is read so that the product can be manufacturedtlgxas it was originally conceived by
the designer. The engineering drawing is based escriptive geometry as the grammar
of graphics, i.e. the logic of sight, and graphaciables as the words of graphics, i.e. semiotics
tools — visual signs (e.g. geometric primitiveslocos). The signs are explained with the help
of Bense’s triadic model of the sign. It assumest #ach design object can be built from
certain primitives according to geometric variabl€se Engineering Drawing course begins
with learning the design language which is basedraphic conventions and regularities.

Keywords. engineering drawing, design language, geometricabie, graphic
variable, semiotics tools, communication

1 Introduction

The goal of teaching engineering drawings is thigkin images. It expresses and delivers
one’s technical ideas through the medium of theineegng drawing that is the sign
of the design of the object. It is committed to fhesuit of processing the existing image,
in order to obtain the output of a new image of gneduct. On the other hand, product
oriented engineering drawings can transmit messagesss natural languages and cultures
[1]. The Engineering Drawing course deals with getiia variables and graphic variables
as semiotics tools [2, 3]. As the engineering dnawis a visual sign, it can be considered
in the aspect of semiotics. A brief definition bétterm ‘semiotics’ is the following: semiotics
is the study of sign system and of communication Bénse’s version of the Semiotic
Triangle, based on the triadic model of Peirceisisd for the engineering drawing as a special
type of sign [5]. Images enable people rapidly arditively to recognize objects and to use
them for provision of technical information, whemetdesigner creates communication (as
a form of social interaction) where the object esgnts a transferred model [6]. Therefore,
effective use of visual images in drawings is nohpdy a subject of the Engineering
Drawings course, it is something that must be tdhiaed practised (visual literacy).
Consequently, the design language should be taagtdany other language which is not
a native language but a foreign language [1, 7arhers feel that the elementary principles
and rules of composition should be learned stetbp before composing an engineering
(working) drawing.
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2 Engineering drawing as a design language based on geometric and graphic

variables
Engineering Drawing is an important technical fuméatal course, and the engineering
drawing is known as the ‘engineering or technoltagyguage’. Some authors believe that,
in addition to natural and artificial languagessg@ on natural languages), there stands also
the ‘pillar’ of the design language (see Fig. 1)isltechnical documentation for designers,
manufacturers and users, as well as tool for dewatop of technology and for exchanging
science information.
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Figure 1: Three pillars of literacyigure 2:Geometric and graphic variables of the design a@c edited
education [1] by Lille [3]

The drawing is based on descriptive geometry asgttaenmar of graphics, i.e.
the logic of sight, and graphic variables as thedsoof graphics, i.e. semiotics tools (e.g.
geometric primitives, colours), see Fig. 2.

Geometry as multiview projection relation based tbe orthographic projection
method. The graphic variables (geometric primifjvesed in 2D drawings are: point, line,
plane, circle, triangle etc.; and in 3D drawingsxbcylinder, cone, pyramid, sphere, etc.
It is assumed that each 3D object can be built ftenain primitives in a hierarchical manner.
Recognition of Semiotic tools and their relatiopshare connected with the dimensions and
orientation of figurations, as well as with the @msions of diameter, radius, angle, screw
thread, etc.

3 Graphic representation of the design object and the triadic model

of representation
Bense’s version of the triadic model (Semiotic mgke), based on the triadic model of Peirce,
defines the design object as a special type ofisigimat it realizes a combination of particular
characteristics from three dimensions (see Fig. 3).
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Figure 3: Bense’s version of the triadic modeltfansferring the data of the design object a) 1§, model was
modified by Nadin, b) [8]
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According to Liu, the tools and means of expressimrelationships between views,
simplified, abbreviatory and prescriptive [6]. Knledge is based on the orthographic
projection method, depending on image thinking,idalg thinking, graphic conventions,
regularities and perceptions.

4 Reading of the engineering drawing and recognition of primitives
In Engineering Drawing it is assumed that each giesibject can be built from certain
primitives according to the relationship betweerorgetric variables. As an example
of reading drawings we examine a 2D drawing of aidland decomposition of its views [6].
Although three views are usually required to déscian ordinary object, more complicated
details may require a sectional or auxiliary viewaddition. Figure 4 shows three of principal
views of a detail, the front, top, and side images.

Figure 5 shows an orderly analysis of the readinghef2D drawings of an object.
We begin with dividing the detail into two comporen€omponent 1 is a solid form with
a hollow, which is removed and described as compio2e
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Figure 4: The three views 2D engineering drawirfgasno Figure 5:3-D reconstruction of a model detail [6]
example detail [6]

The components are divided into primitives (see. 6)g Component 1 consists
of three cylinders, half-cylinders and boxes; amPonent 2 consists of five cylinders with
various diameters, which are placed accordingeo tifeometrical coordinates.
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Figure 6: Primitives of Component 1 and Componei] 2
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5 Conclusions

Engineering Drawing is an important technical fuméatal course and the engineering
drawing known as the ‘engineering or technologylaye’, which serves as an in addition
to natural and artificial languages.

One the other hand, compared with natural langudgedesign language degenerates
into a great number of signs.

The Engineering drawing represents graphicallydésign object and can be deal with
as the sign. Engineering drawings are based on ggeienvariables and graphic variables —
the grammar and the words (primitives) of the desmguage.

Reading of 2D drawings is presented as an exampkgpplication, where a detalil
is divided into two components and the componemsiavided into primitives.

References

[1] Suzuki H., Miki N.: A Graphic Science Education as a Training of Communication.
Journal for Geometry and Graphics, 20032, 253-261.

[2] Cocchiarella L.: Geometry and Graphics in $palnvention: Among Mind, Hand,
and Digital Means. Journal for Geometry and Grapt2006, 102, 183-197.

[3] Lille H., Ruus A., Leopold C.:Use of Semiotic Approach in Teaching
of the Engineering Graphics Course. DVD of the 14" International Conference
on Geometry and Graphics, Kyoto, Japan, 2010.

[4] Semiotics is the study of signs system and of communication. Electronically available
at http://www.vic.utoronto.ca/students/academigsie@sc.htu.

[5] Bense M.: Das Universum der Zeichen: Essaysrlbe Expansionen der Semiotik.
Agis Verlag, Baden-Baden, 1983 (in German).

[6] Liu J., Ye B.: New Method of 3D Reconstruction from Mechanical Engineering
Drawings Based on Engineering Semantics Understanding. Internat. Conf. Graphicon,
Novosibirsk Akademgorodok, Russia, 2005. Electralhyjc  available
at http://www.graphicon.ru

[7] LiuY., Ma X.,, Yi P., Lun G.:Analysis Sense of Drawing in Teaching of Engineering
Drawing. DVD of 15th Internat. Conf. on Geometry and GiaphMontreal, Canada,
2012.

[8] Nadin M.: Semiotics in the Individual Sciences. In Koch. W. A. (ed): Design
and Semiotics. Vol. 1l.: Brockmeyer, Bochum, 199084 36.

RYSUNEK TECHNICZNY JAKO JEZYK NAUCZANIA
PROJEKTOWANIA

Rysunek jest najstarszym i jedynymezykiem uniwersalnym (dotyczy to tak jezyka
inzynierskiego i technicznego stanas@go gzyk projektowania). Nakdziami wyraania
rysunkéw technicznychasreprezentacje graficzne. Rysunek zapisywany jesbrmie, ktéra
reprezentuje ksztatt, rozmiar i specyfikacje przidmn projektowania. Powinien By
odczytywany tak, by dany produkt moégt dywytworzony zgodnie z pierwotnym
opracowaniem przez projektanta. Podstaeoretycza rysunku technicznego jest geometria
wykreslna, jako gramatyka grafiki, czyli logika widzeniezmiennych (znakéw) graficznych
(prymitywéw geometrycznych, koloréw, ...). Znaki teogq by¢ opisane za pomactzw.
triadycznego modelu Bense'a. Zaklada, ske kaxdy projektowany obiekt m@ by
zbudowany z elementéw pewnego zbioru pierwotnycheanych geometrycznych. Kurs
rysunku technicznego rozpoczynag sbd nauki ¢zyka projektowania opartego e¢sina
przyjetych konwencjach graficznych i regutach.



