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Resumen

El presente proyecto se realizd con la finalidad caracterizar
el nivel tecnologico de la industria aeroespacial de
Ensenada, B.C. México., en sus procesos de manufactura
para establecer areas de oportunidad y determinar su
impacto en la competitividad. Skevé a cabo una
investigacién cuantitativa, de tipo descriptivo para
establecer el nivel de automatizacion, los cuales se
aplicaron en encuestas directas en visitas industriales
(Ovalle, et al., 2013). Se entrevistaron siete empresas en
donde se determin8us diferentes estrategias para la
compra denuevas tecnologias, incluida la automatizacion.
Se identific6 que las empresas adquieren la nueva
tecnologia a través de proveedores previamente
seleccionados y en algunos casos cotizando a nuevos
proveedores. La vigilancia tecnolégica se realiza
preferentemente en catalogos o con la visita de
proveedores; también por recomendaciones de los
clientes, o visitando ferias 0 misiones tecnolégicas. Se

Abstract

The present project was carried out with the purpose of
characterizing the technological level of the aerospace
industry of Ensenada, B.C. Mexico., In its manufacturing
processes to establish areas of opportunity and determine
its impact on competitivenesA quantitative, descriptive
research was carried out to establish the level of
automation, which was applied in direct surveys in
industrial visits (Ovalle, et al., 2013). Seven companies
were interviewed where it was determined that they have
different strategies for the purchase of new technologies,
including automation. It was identified that companies
acquire the new technology through previously selected
suppliers and in some cases quoting new suppliers.
Technological surveillance is preferably cadiout in
catalogs or with the visit of suppliers; also by customer
recommendations, or visiting fairs or technology missions.
It was recorded that some companies have the advice of
research centers and that they select the new technology

registré que algunas empresas cuentan con la asesoria de through the critda of standardization and adaptability to

centros @ investigacion y que seleccionan la nueva
tecnologia mediante los criterios de estandarizacion y
adaptabilidad al proceso, seguido de precio y maas.
mayores niveles de automatizacién se registraron en la
comunicacion, seqguido de la etapa deroceso d
producciony la dd abastecimiento de materiales
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the process, followed by price and brand. The highest
levels of automation were recorded in the communication,
production procesandthe stages of supply of materials
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Introduction

The developmenbf the Aerospacendustryin

Baja California originated mainly with

manufacturingactivities. What has generated
and maintained a base of more than 200

companieghat respondto the requirementof

high quality standards and regulatory
compliance at the international level.

Participating in six segments that are:

commercial aviation, defense,space, drones,
MRO / R & O andlogistics charge.The same
groupof companiesfrom largefirms, aswell as
small and mediumsized subcontractorsthat

have the capacity to manufacture custom
production orders (Sibaja, 2019). The city of

Tijuana standsout with 49% of operations,
followed by Mexicali with 34% andthe restis

distributed in the municipalities of Ensenada,
TecateandRosarito.

In the municipality of EnsenadaB.C. 7
companiesn the aeronauticakectorhavebeen
identified,andit hasbeenreportedhattheyhave
beenestablishedn the areafor 7 to 15 years.
71.42% are classifiedas small businessesand
28.57% as medium businesses. In its
administrationsystemfor decisionmaking for
competitivenessit can be through a board of
directors, legal representative, or general
managerndin somecasestheydependon the
corporaten U.S.A.

The sector in the municipality offers
employmentto more than 851 workers,where
the highestpercentagarewomen(55.4%).The
sector has an outstanding industrial and
productive capacity in a wide portfolio of
productlines suchas rubbersealsand molded
parts, thermoacousticsolutions, desigy and
manufacturef machineryandtoolsaccordingo
the requirements of international clients
(Mandujancetal., 2019).

For the industry in generaland for the
aerospacesector, the use of technology is
necessaryo streamlinethe productionprocess,
sincetheyaredirectlyrelatedto productivityand
competitiveness.Same that dependson the
processesf eachcompanyandits productsThe
technological environment includes the
productionprocessthe administrativeprocess,
the organizationthe procedues, the training of
thepersonnelandtheinformation(Arias, 1999).
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The technological level refers to the
degreeof automation,which the companyhas,
andit is definedhow automatedhe processs
accordingto the useof machineghat follow a
predeerminedorderof operationswith little or
no labor.

Due to the above,an investigationwas
carried out in the aerospace&ompaniesin the
municipalityof EnsenadaB.C. to determinghe
technologicallevel and establishthe areasof
opportunity that allow to create a synergy
betweenthe companiesand the academy,to
carry out joint work that allows to generate
greaterproductivity and competitivenessn the
municipality.

Technological environment

For the industry in general and for the aerospace
sector,the use of technology is necessary to
streamline the production process as part of
productivity and competitiveness. In the
technological environment, production
processes, administrative processes,
organization, procedures, personnel training and
information are considered (Arias, 1999).

Another important aspect to consider is
the technological surveillance that refers to
observing how the technological, economic,
social, commercial environment is developing,
which allows the company to be updated and
prepared for the probable changes, and thus,
anticipate the changes for the Decision making
in time to reduce risks. It also refers to the search
for new technologies that give value to the
process.

Businessacademy link

For innovation and competitivenesgmpanies
need to have information and knowledge that
can be generated internally or by linking with
universities or research institutes (Tether, 2002).
With this link, the benefit of the acquisition and
assimilation of new knowledge, technological
develgpment, and the increase in the level of
skills and abilities of human and social capital is
generated. The link with the academy promotes
a good innovation system for technological
change, increased competitiveness and
economic growtl{fMaqueda, 2006).
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Automation levels

Automation is defined as the process in which
machines follow a predetermined order of
operations with little or no labor, using
specialized equipment and devices that execute
and control manufacturing processes. This is
achieved using arious devices, sensors,
actuators, techniques and equipment capable of
observing and controlling all aspects of the
manufacturing process (Kalpakjin and Prentice,
2002). The levels of process automation can be
varied and are derived from the company's own
characteristics, which are generally of an
economic and technological nature.

The levels of automation are related to a
degree of less human intervention in the process,
which is replaced by automated machines. The
greater the use of machinery, the geeahe
degree of automation and vice versa. In
manufacturing, automation is implemented from
raw material supply, assembly, packaging,
packaging, storage and logistics. Also included
are the Control and supervision operation,
information recording and commication
processes

Methodology

A quantitative,descriptiveresearchfocusedon

manufacturing companies in the aerospace
sectorin EnsenadaB.C. The methodological
instrumentsthat were usedare thosedescribed
by Ovalle et al (2013), which were applied,

through direct surveysin visits to companies.
Seven companies were selected directly

accordingto their availability for the study; The

information was provided by personnelat the

manageriallevel, designatedby the company
itself, who had extersive knowledge of the

processeandadministratiorof the same.

The surveyswere focusedto determine
the strategieswith which the purchaseof new
technologiess decidedand how technological
surveillanceis carried out. Also to identify if
there is any kind of link with academic
institutionsor researchcentersandto establish
the levels of automation they present in
communication, material supply and in the
productionprocess

ISSN-Online: 25242105
ECORFAN® All rights reserved

December 2019 Vol.3 No.5 228
Results
Acquisition of new technologies

Of the seven companies,\itas identified that
decisions for the purchase of new technology,
including automation, are carried out through the
legal representative (28.57%) or the board of
directors 28.57%, followed by the corporate
(14.29%) . While the operations management
and mantenance area are not considered for the
acquisition of new technologies. It was
established that the purchase process is
preferably carried out through previous suppliers
(71.43%), followed by bidding (14.29%), and
new suppliers (14.29%).

Of the compamas interviewed, 71.43%
had automation projects under development,
while 28% were not carrying them out at that
time. Of the companies with automation
projects, 57.14% of the projects focused on the
production process and 14.29% on the supply
stage. The prdéerence of the total of the
companies with respect to the different options
of access to the information for the technological
surveillance was evaluated. It was found that
71.43% resort to the internet, 57.14% participate
in fairs and technological missis, 42.86%
consider catalogs or the visit of suppliers,
28.57% resort to research centers or technology
transfer and 14.29% it takes into account
customer information, while none considers
patents.

From participation in technology fairs,
four companies #&nd at least one of the
exhibitions held in Los Angeles, CA., or in
Houston, Texas., Or in Las Vegas, Nevada. and
only one company mentioned that they
participate in a fair that takes place in Paris,
France.

On the other hand, of the two companies
that d not participate in the mentioned fairs;
The staff of one of them attends a conference in
the USA organized by its corporate. While the
staff of the other company, only attends fairs that
are held nationwide in Tijuana, Mexicali and
Guadalajara, Mexico.t lalso indicates that a
company does not participate in any fair.
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Linking with the Academic sector

Three companies were registered that carry out
businessacademy linkage for the development
of technological projects such as TECNM /
|.T.Ensenada, @enter in Tijuana or CICESE.
On the other hand, a company has its own
research center in the corporate USA, and three
companies reported that they have no connection
with the academy. It was registered that all the
companies participate in the programs of
professional residences or professional practices
for which they receive students from the
different academic institutions of the
Municipality of Ensenada.

As for the main criteria for the renewal or
acquisition of technology, they are indicated in
order of importance for the companies, which
are: the standardization and adaptability of the
process, the guarantee of the machinery, the
price, the technical specifications and the
scheme of maintenance and / or spare parts, and
the brand.

With respect to th aspects that
companies take into account for the renewal or
acquisition of technology, the production
capacity stands out first, followed by the
obsolescence of machinery and to a lesser extent
flexibility, organizational policy, requests for
Customersiad quality. With the exception of the
organizational policy that is not considered, all
aspects were mentioned at least once as
important.

The aspects that companies take into
account for the automation of their processes, are
listed according to the ordeof importance
determined: 1) the increase in production
quality, 2) quality, 3) new products, 4)
technological modernization, 5) competitive
strategy, and 6) process flexibility.

Of the aspects in general that the
company knows about its main compastat
national and international level, customers stand
out. While the market, processes, products,
suppliers and especially technology, factors of
importance to companies are not highlighted.
Regarding the age range of the machines that are
used by the aompanies, it was determined that 3
companies have 100%80% of their machinery
in a range of 0 to 5 years.
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In another company, 90% of the
machinery is in a range between 6 and 10 years,
two other companies 680% of its machinery is
in the range of 1%o 20 years and only one
company has 33% of its machinery with more
than 20 years

Automation levels in the production lines

The level of automation was evaluated the
production lines called: 1) control and
supervision, 2) operationgkocess, 3)

communcation, focused on the areas of the
process for 1) supply of materials, 2) production
process, 3) warehouse and 4) dispatch logistics.

Control and supervision

For the automation focused on the supply of
materials and the productive process, a
respectivegeneral score was obtained in the
seven companies of 50%, which implies that
supervision uses equipment and tools for the
control type (ONOFF). For the area of
packaging and packaging, Warehousing and
Logistics dispatch was determined that they do
nothave automation.

Processoperation

The automation focused on the supply of
materials, indicates that 25% of the operator uses
equipment and tools to perform the operations.
While for the ProductiofiProcess, it is recorded
that it is 50%, which implies #t the supervisor
uses equipment and tools for the control type
(ON-OFF). For the area of packaging and
packaging, Warehousing and Logistics dispatch
it was determined that there is 50% automation
for each area, and equipment and tools are used
for controltype (ON-OFF).

Comunication

The automation in communication, in the area of
material supply, obtained 50%, which implies
that supervisor uses equipment and tools for the
control type (ONOFF). While for the
production process, packing and packaging,
storage, and logistics of dispatch was 75%,
which indicates that these three areas, operators
operate advanced controllers to perform their
work. Therefore, it was found that in the area of
communication there is the greatest use of
automation, followed byhe production process
and the supply of materials
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Conclusions

Of the seven companies that were evaluated, it
wasidentified that, for decisions on the purchase
of new technology, including automation, they
are carried out through the legal representative
and the board of directors. Without operations
management and maintenance area being
considered. The purchase pees is preferably
carried out through previous suppliers.

71.43% companies interviewed carry out
automation projects focused on the production
process and the supply stag§er technological
surveillance, companies turn to the internet,
participate in fais and technological missions.
Consider the catalogs or the visit of the suppliers,
and 28.57% resort to research centers or
technology transfer. Only 14.29% take into
account customer information and none consider
patents.

As for the comparacademy linkor the
development of technological projects,
companies that participate with academic
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