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Manufacture of an automated prototype for corn tortilla cooking

Manufactura de un prototipo automatizado para la coccion de tortilla de maiz
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Resumen

En el presente trabajo de anufactura de un
prototipo automatizado para la coccion para la tortilla
de maiz, que es una base de alimentacion
principalmente de la cocina mexicana, en donde el
proceso elaboracion se realiza manualmente de
manera artesanal por personas que prensarasa
para formar la tortilla la ponen en el comal y durante
el proceso de coccién son volteadas de forma manual
y utilizando un promedio de 3 tiempo. Por lo tanto,
el objetivo fue realizar un prototipo de tres comales
giratorios para la coccion de tortilEtesanal para
automatizar el proceso de volteado y coccion de la
tortilla para la transformacion de la materia prima
(masa). con el cual se puede programar la
temperatura en un rango de 24@P€D°C con gas
LP, sin que las personas tengan que volteartila

y de esta forma utilizar menor tiempo y obtener mas
produccion y solo una persona opera los guemadores,
pero también se tiene un gran ahorro en el consumo
de gas. Para realizar la manufactura vy
automatizacion se utilizaron tres disciplinas
importantes de la carrera de mecatronica las cuales
son: mecanica, electronica e informética.
Coadyuvando en el proceso del mismo.

Automatizacion, Manufactura, Sistema

Abstract

In the present work of the manufacture of an
automated prototype for cooking foprn tortillas,
which is a food base mainly for Mexican cuisine,
where the elaboration process is done manually by
hand by people who press the dough to form the
tortilla put on the griddle and during the cooking
process they are turned manually and usamg
average of 3 times. Therefore, the objective was to
make a prototype of three rotating comals for the
cooking of handmade tortillas to automate the
process of turning and cooking the tortilla for the
transformation of the raw material (dough). with
which the temperature can be programmed in a range
of 240 ° G260 ° C with LP gas, without people
having to turn the tortilla and thus use less time and
obtain more production and only one person operates
the burners, but you also have great savings in gas
corsumption. To carry out manufacturing and

automation, three important disciplines of the
mechatronics career were used, which are:
mechanical, electronic and computer science.

Helping in its process.
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Introduction

Since historic times the corn tortilla in Mexican
cuisine is a very important food base, in the State
of Mexico in the municipality of Soyaniquilpan
it still has the e-called tortillerias de comal
(Calderdn, A. E. 2019). As a raw material, the
base is the mass of nixtamal where it is
transformed by means of a press or totally by
hand, its cooking is by means of a comal either
with firewood or with LP gas. This process
called artisanal. With the manufacture of an
automated prototype for cooking corn tortillas,
the process helps to be more effective in its
productivity.

Within the contents of this work,
systems, automation and manufacturing are the
first part of thebackground as the basis for
technological innovation and development of the
project's generalities. The second part is where
he describes the livelihood of the work that
includes software and hardware with the
Arduino electronic platform (Reyes 2016). et
third part, the methodology used for the design
and manufacture of the prototype for cooking the
tortilla, which subsequently describes the steps
to follow for the construction process. In the
fourth part as final, there is the operation and
testing ofthe automated machine for cooking the
handmade corn tortilla, as the fifth and final
conclusions of the results obtained from the
prototype.
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Strategic Plan of the National Program
for Industrial Technological Development and
Quiality, 20002010).

Human logical procedures are entrusted
to automated machines which process
information much faster than man, with the help
of mathematical models that describe both the
technology itself and the human analytical and
regulatory activity. It is the presence of
automatic management systems in technological
processes that ensure dptimization without
the direct intervention of man. Production thus
acquires the appearance of an automatic cycle
that can be quickly and efficiently restructured

Manufacture

A manufacturing 1s an
transfor mamaoar ioafl sr aiwnt o
finished product t hat

be sold, that 1 s, 1t 1s
mar ket in the distribut
in charge of the area
word 1s l inked ntdo btehcea us a
precisely in the most

wa s produced by manual
hands. (Miranda 2018).

Arduino electronic platform

Arduino is an open source electronics creation
platform, which is based on free, flexible and
easyto-use hardware and software for creators

Systems and developers. This platform allows to create
different types of microcomputers of a single
These are the <c¢comput er plate to which the creator community can give t
possible t o execute s them different types of uséReyes 2016). n
comput erampHoer, eoxper at i
applications, web brow ams
such as Wor d, Excel
Solidwor ks, Arduino. 1 y s
work hand in hand. Wh i | i1 des
t he operations, t he h 1 cal
channegh twhioah t his f
per for med
Automatization
Figure 1 Arduino
Industrial automation, considered as the

management of information in companies for
decision making in real time, incorporates

computer science and automated control for the
autonomous execution and optimally of

processes designed according to engineering
criteria. and in line with the business

management plans (DNP, Colciencias.
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Methodology

As part of the knowledge necessary to manage
the activities associated with development, a
methodology was applied to achieve the ideal
project time.
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It consists of four phases

December 2019 Vol.3 No.5 183

- Preliminary, which all t he
necessary iadtoabnlaitdlont
design framewor k.
- Basic design, analysis ion
- Prototype manufactur
construction
- Programming controlled 0
with secondary elements.

The method is to determine the physics
equations that model the kinematic sture
behavior Once the kinematics model is
obtained, it is evaluated in simulation in order to
ensure its definition. In this way, the kinematic
parameters are evaluated and by computer
simulation.The next step of this methodology is
to design and builthe systems. In this part, it is
usually possible to perform the control design.

Mechanical design

The design of the final fall of the tortilla will be
coupled to the third lower comal where it has the
functionality to have the fall, to accommodate
them and to be able to remove them without any
problem of disassembling it to carry out the
looting to weigh it and make the sale and thus
avoid more work for the personnel that will be
working for the operation of the machine see
(figure 2).

Figure 2 Caida de tortillas

In the transmission of force, the smaller
gear wheel was contemplated, which is
consistent with the larger gear wheel, where how
many teeth the smaller gear wheel related to the
revolutions of the reduction motor were
calculated. (seadure 3).
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Figure 3 Mesh

To draw the relationships of how long it
takes to make a 360 ° turn as shown in the
following formula see (table 1).

Pii6bn 14 28
vueltas 1 min

28 vueltas 60s
Engrane 74 — 1@ ¢
— ™ Y8 @

Table 1 Formula

The design of the four lower bars to
support the weight of all the components and
have greater stability where 4 are seen in the
lower part and 4 in the upper part. Upper and
lower bars with averages of length 86 cm, width
of 5 cm and 7.6 cm high where 4 were used for
the top and 4 at the bottom to have greater
stability in the structure and strength. The four
bottom bars to support the weight of all the
components and have gter stability where 4
are seen at the bottom and 4 at the top. See
(figure 4)

Figure 4 Barras inferiores
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In the lower and upper, the support bars
for the bearing blocks were assembled to load
the entire weight of the hooks and the comals
where youwwill have the freedom to rotate 360 °.
See (figure 4).

Figure 5 Barras superiores

For the rotation of the arrow, load
bearings were assembled to support what the
comals are and for the translation wheels were
assembled for ease of movement.

The circular burners under each grid for
the temperature of the tortillas placing one
burner for each grid considering the space
between each grid. See (figure 6).

Figure 6 Prototype
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Control Design
Chain drive

The main mission of cargo chains isttansmit
high levels of effort. For this, the gear system
was used due to having a larger section resistant
than the normal transmission chains by the
gearmotor and avoiding oscillations between the
transmission system for them a gearing of 74
teeth was u=d a diametral passage 40 where it
was assembled in the bottom of the arrow and
the structure.

Gearmotor

Direct current gearmotor of 150 volts of 1/8 HP
with 28 revolutions per minute was usekth
electric motor has a certain power in HP and has
a cerain operating speed at which the output
arrow rotates, for example 1800 Revolutions per
Minute (RPM). These two characteristics: Speed
and Power have a certain "torque" or "torque"
that the engine can release. It is precisely the
"pair” that will allow usto rotate a certain load
or not, the higher the "pair" the larger the load
we can rotate. How fast we can do it will depend
on the power of the gearmotor. The two
characteristics are interrelated and depend on
each other

Figure 7 Motorreductor
Volt relays

A relay is a switch that can be activated by an
electrical signal. In its simplest version it is a
small electremagnet that, when excited, moves
the position of an electrical contact from

connected to disconnected or vice versa.
(Administer 2015).
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- Code

int relay=0;

void setup () {

f_t > /I put your setup code here, to run once:
oo pinMode(relay,OUTPUT);

R2
330Q

Pin 9 ——AAAA

}
T void loop() {
g Ne la /I put your main code here, to run repeateg
;I

digitalWrite(relay,1);
= delay(3000);

— t digitalWrite(relay,0);
fmtzmd r delay(1000);

Figure 8 Circuito relevador Table 2 Arduino code gearmotarontrol

Thermometers Results

The K thermocouple t e mpheforegoingmmeetsihe abjecsivie of facilitating
Max6675 model t hat a r the precess of making carrs tertillag lyrhand,

programming, whi ¢ h we r with thel marutaciure pfithe pratotype viththe t
comal to verify the t e niynetienpfithe mechanigal and electrical wherer e c
cooking the tther tdatla wilwns dnechanically for cooking and thus
displayed on an LCD s c repatsturntwo times to finish the process of
cooking the tortilla, by means of an arduino it
First, the objecti v asg@rogrammed ogether with & thermsocouple t o
verify the functional i thathagthe fupctios ofdetecting thaitemperaiueen s c
The force becomes a c heofithgcomalstoestaplishinarangeofe2406°€s a
result we vary the i n t2680n €, ishowningisplaysalso withmminfraredh i s
intensity nidse nfti noanl ltyh ed Sghnsay t9 sount atongiwigh the electric force floor
the sensor sensor that will send the reading when in the

basket weighing a kilo and how many pieces are,
in the same way how many are made per hour.
automation according to the abovesults in
time savings, increased production, savings as
gas L.P. and also avoid burn accidents in
tortillas. (see image 2).

Figure 9 Caracteristicas sensor MF0O1

Programming

In the programming stage the arduino MEGA
was used for its versatility and ease of
programming the machine, it is a frase
platform in terms of software armrdware. The
relay code to execute in the arduino program is Figure 10Prototype
shown to be able to control the gearmotor and

that is done through steps to complete the

cooking of the corn tortilla.
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Conclusions Gutiérrez, M. O., Macias, A. S., Pugliese, V. A.,

The importance of this prototype contribute to
the integration of the different areas by
integrating the interdisciplinarity of the
mechatronic career, (Mechanics, Electronics,
and Computer Science), since they are an
important part for the development of the
functional prototype to offer competitiveness in
the tortilla industry , handmade smit is not a
market very often in the field of automation, so
it is important to venture into the development of
this product.

Considering that it is a higbonsumption
food in Mexico, this is why with the manufacture
of the arduino control rotary gridhat uses
different sensors and devices that programmed
throw the temperature control and by means of a
thermocouple the kilos produced and activation
automation of turning, without leaving aside the
energetic used as it is the LP gas that today has a
high cost so that its consumption was reduced in
great quantity, without leaving aside the
workforce the risks and the load of work

Therefore, an automated comal for any
type of business dedicated to artisanal tortillas
has the benefit of energy savings, ¢eea
productivity and lower accident rates.
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