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Abstract

Within GRECON Company the rework of some metal
structures was held due to not keeping assembly
specifications. To solve this problem a diagnosis of the
quality in the production process was performed, so
checklists and staff interviews were selected and designed
to identify quality and process conditions, and the
company visiting procedure was mapped as well.

Resumen

En la empresa GRECON se llevd a cabo el retrabajo de
algunas estructuras metélicas debido a que no se
cumplieron las especificaciones de ensamble. Para
solucionar este problema se realizd un diagnoéstico de la
calidad en el proceso productivo, por lo que se
seleccionaron y disefiaron listas de verificacion y
entrevistas al personal para identificar las condiciones de

calidad y proceso, ademas se mapeo6 el procedimiento de
visitas a la empresa. Después del andlisis de la informacion
con apoyo del FODA, se identificaron como propuestas de
mejora 8D, AMFE vy registro de operaciones. La
sistematizacion de estas herramientas permitira la mejora
continua de los procesos.

Following the information analysis with SWOT
supporting, these were identified as improvement
proposals 8D, FMEA and operation register. The
systematization of these tools will allow continuous
improvement on the processes.
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Introduction

Currently, quality in production processes is
essential to compete with other companies and
continuously improve by increasing customer
satisfaction. That is why organizations seek to
improve based on the diagnosis of their
processes, as GRECON did, a micro company
that is dedicated to the development of metal
structures to produce industrial buildings.

GRECON's mission is to fulfil the
customer's total satisfaction by offering them
services of: structural calculation, roofing and
manufacturing of supports for industrial
buildings. These have a double water slope, this
means that when it rains it causes the rain to go
to the sides and not remain stagnant in the upper
part of the industrial building.

Among its objectives is to manufacture a
quality product with customer requirements and
improve production tools. Likewise, for the
provision of its services, it has the following
production processes:

- Cut. In this process, the drawing,
measurement  and cutting  with
oxyacetylene of the different pieces that
make up the metal structures are carried
out.

- Welding. In this stage, the pieces that
make up the metallic structures are joined,
and 7018 electrodes are used.

- Clean. In this process, the parts are cleaned
with a polishing machine and a metal
grinding disc.

- embossed. It consists of applying a layer of
Gray primer to all parts to prevent
corrosion.

- Placement of pieces. In this stage, the
assembly of the structure is carried out
with the pieces previously made.

The quality of the metal structures used in
the installation of industrial buildings is the
responsibility of the operators and the
production manager. However, in the last half of
2014, there were some complaints from
customers, attributable to errors in the joints of
the structures.
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Likewise, the GRECON production
manager identified through his records that the
reprocessing of some parts that did not meet the
assembly specifications was increasing.

To solve this problem, it was decided to
carry out a diagnosis on the quality in the
production process of the GRECON company in
order to identify improvements that allow
reducing rework and improving customer
satisfaction.

Literature review

The diagnosis is a methodological practice that
must be applied in a certain time and in defined
periods, to know the behaviour of the systems
within a company or in any of its parts, to plan
and guide actions at any time.

The results of a diagnosis tend to sustain,
improve, or overcome the current situation of the
process and/or system. Likewise, through its
practice, trends and situations are evaluated,
facts, strengths and weaknesses (SWOT) are
explained; or problems, causes and effects. Its
objective is to conclude about the causes that
prevent each of the company's systems and the
organization, from operating efficiently and
effectively (Rebollo Lozano, 2005).

According to Rebollo Lozano (2005), we
can divide the organizational diagnosis into three
main stages:

Generation of information, which in turn
encompasses three aspects

- The way in which information is collected,
the tools and processes used.

- The methodology wused to collect
information, which follows two streams,
the methods used to obtain information
from the client (interviews,
questionnaires) and those used to obtain it
from the consultant (observation).

- The frequency with which the information
is collected, which depends on the stability
of the system.

Organization of information, where it is
necessary to consider three key aspects:

- The design of procedures for the
information process.
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- The proper storage of data.

- The ordering of the information, so that it
is easy to consult.

Analysis and interpretation of the
information, which consists of separating the
basic elements of the information and examining
them to answer the questions raised at the
beginning of the investigation.

Within the company, when the diagnosis
is made, it is possible to see the quality in the
company and/or in the process, to evaluate and
be able to improve, for the benefit of GRECON's
clients.

Total quality involves and commits each
person in the organization and focuses on getting
things done right the first time. Quality allows to
offer the client what has been promised, it also
helps to identify, accept, satisfy and
continuously exceed the expectations and needs
of the clients.

Total quality, according to Ferrando
Sanchez & Granero Castro (2006), requires a
constant process, called continuous
improvement, this is a process that very well
describes the essence of quality and reflects what
companies need to do if they want to be
competitive over time.

To carry out a diagnosis, various tools
are used that are selected according to the type
of company and the objective pursued.
According to Ishikawa (1986), among the tools
that can be used are:

- Ishikawa's diagram. It allows identifying
the real causes and facilitates the analysis
of problems and their solutions in areas
such as: quality of processes, products and
services.

- Verification Sheet. It is a table or diagram
format, intended to record and compile
data through a simple and systematic
method, such as the annotation of marks
associated with the occurrence of certain
events. This data collection technique is
prepared in such a way that its use is easy
and interferes as little as possible with the
activity of the person who performs the
registration.
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- Pareto chart. It is a graph to organize data
so that they are in descending order, from
left to right and separated by bars. The
diagram allows to graphically show the
Pareto principle: few vital, many trivial.

- Process map: Helps to identify and select
the processes, it is useful to make a graphic
representation that defines and reflects the
structure, relationship and the different
processes of  the organization's
management system, while allowing them
to be grouped. The purpose, according to
Alcalde San Miguel (2010), is to simplify
and obtain a joint vision.

- The level of detail of the process map will
depend on the size of the organization and
the complexity of its activities. It also
allows you to know what they are like
inside and thus observe how the
transformation of inputs into outputs is
carried out.

- The SWOT allows to identify the strengths
(F), opportunities (O), weaknesses (D) and
threats (A) present in a process, system, or
company. It allows to determine the true
possibilities that the company must reach
the objectives that are the initially
established. Likewise, it makes the owner
of the company aware of the size of the
obstacles that he will have to face. It also
makes it possible to explore positive
factors and neutralize or eliminate the
effect of negative factors more effectively.
(Jones & George, 2006)

On the other hand, from the SWOT,
improvements must be identified as part of the
diagnosis methodology. Said improvements, in
the field of quality, can contemplate, as Alcalde
San Miguel (2010) refers, the application of
planning tools and quality improvement, such as
the 8 disciplines (8) and the potential failure
mode and effect analysis (FMEA), whose
characteristics are indicated below:

ORTIZ-SANTAMARIA, Alberto, GOMEZ-GONZALEZ, Maria
Concepcion, CESAR-MAULEON, Maria Guadalupe and MORALES-
TORIBIO, Leticia. Diagnosis of quality in the production process of
industrial warehouses in the GRECON company. Journal-Public
Economy. 2021



Article

10
Journal-Public Economy

8 Disciplines. It is a systematic
methodology to identify, correct and eliminate
problems. According to Gutiérrez Pulido (2005),
the 8D allow the development of competitive
advantages by quickly and effectively solving
problems, maintaining customers through good
service and quality in the products provided,
reducing the number of problems within the
organization. The stages that make up the 8D
are:

1.  1-D Establish a work team. Here the team
that will develop the diagnosis will be
chosen.

2. 2-D Identify and state the problem. The
problem that arises in the company will be
sought and it will be presented to the team
looking for practical solutions.

3. 3-D. Implement containment actions.
Actions will be implemented to detect
potential failures.

4.  4-D. ldentify the root cause. Here we will
try to identify the main cause for which the
problem exists.

5. 5-D. Implement corrective actions.
Actions will be implemented which will
correct the problem at its root.

6.  6-D. Select corrective actions. Will be the
action what EU correct and the problem.

7. D-7 Prevent recurrences. It will try to
prevent with quality tools, so that the
problem does not happen again.

8.  D-8. Recognize team effort. The team will
be congratulated for their achievement.

FMEA. This tool helps find all the
potential flaws in a design, product or process,
before they occur. It allows analyzing the
possible ways in which it can fail as well as the
effects that these failures could cause. It helps to
reduce the smallest error that may arise.

Methodology
To carry out the diagnosis in the GRECON

company, the activities indicated in Figure 1
were applied, which are described.
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Figure 1 Flowchart of the methodology

1.  Define purpose of diagnosis. The purpose
was to identify the activities that generated
re-processes in the production of metal
structures.

2. Selection of instruments and information
gathering techniques. Instruments such as:
semi-structured questionnaire, checklist
and process map were chosen to collect the
information. It was also decided to apply
field and documentary research with the
techniques of observation, interview and
documentary review.

3. Design of instruments for collecting
information. Two  checklists  were
designed, the first based on Ishikawa
(1986), to identify the characteristics of
quality in the processes (see Figure 2a.);
while the second was designed based on
OIT (1999) to identify quality conditions
in the production process of metal
structures (see Figure 2b).

Figure 2 Quality checklist
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Figure 3 Table and quality conditions

On the other hand, the following guiding
questions were established to conduct the
interview:

- What measures or tools are applied for
quality?

How do you know that the process has
control?

- Is a tool applied in all processes?

- In which process do you have more quality
problems?

Finally, to identify the processes of the
company, the process map was made,
under a process approach as shown in
Figure 4.

Entradas Process Salidas
-

FecdBack

Figure 4 Process map

1. Application of the instruments. 12
interviews were conducted with 12 people
from GRECON, who were General
Manager, production manager, 5 workers
and 5 clients. 4 visits to the company were
made to characterize the process and
identify improvements, plans and process
diagrams were reviewed to understand the
sequence of production processes.

2. Analysis of the results. The analysis was
carried out based on the information that
was collected from the visits and
interviews, this allowed identifying the
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problems that were found in the GRECON
production process.

3. Identification of improvements. From the
results, a SWOT was elaborated, which
allowed to identify the improvements.

4.  Improvement proposal. Based on the
results of the SWOT and considering the
weaknesses and strengths, the application
of the following tools was proposed:
AMEF, 8D'S and Annual Operating
Certificate.

Results

Once the checklist (see Figure 4) on quality was
applied, it was found that one of the weaknesses
that the Grecon company has is that in the cutting
process, it continually has defects and this
directly affects the production process of the
blades. metallic structures. There is also another
weakness, which is delays, since you have to
wait for night to transport the metal parts.
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Figure 5 Verification list

Likewise, an interview was conducted
with company personnel (general manager,
production manager and workers) and the
following responses were obtained (see Figure
5).
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Figure 6 Table and quality conditions

The results that the interview gave us is
that the cutting process has more quality
problems, since sometimes the pieces are cut in
the wrong way.

On the other hand, from the visits to the
company and the review of its production
documents, the process map and the production
diagram were made, which are shown in Figure
6.
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|
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termnadas

Pintado final

Figure 7 Diagram and process map

To classify the information obtained
from the interviews and the observation, the
SWOT was carried out, which shows the
strengths, weaknesses, opportunities and threats
of the company (see Figure 7)
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Figure 8 Table the SWOT

The results that we were able to observe
is that the company is good, but the faults it has
make it take it as a company not dedicated to
total quality, since it allows problems in the
processes to continue to occur.

So, based on the results of the diagnosis,
it is proposed to use the following tools:

- Identification card.

- Process FMEA
8-D

The weakness that will be reduced with
these tools will be the cutting process, since it is
the most notable weakness that the GRECON
company has. Since they will help us prevent and
correct errors that may occur in court.

Thes improvements that were proposed,
are indicated below.

Annual Operating

To meet one of the legal requirements regarding
the environment, the proposal for the annual
operation certificate was made (see Figure 8),
which allows identifying the pollutants
generated by the company.
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Figure 9 Table de annual operation of the process

FMEA

Figure 9 shows the process FMEA for
GRECON, which allows documenting the
production process and reducing the possibility
of problems not only in the cutting process, but
in all processes.

Figure 10 Process FEM

ocurre dc:‘.(-n,r causa indice acciones | responsable
noa cién prioritario y fecha
| de riesgo
*nohay *hacer En cargado de
| chequeo chequeo | produccién
| enel salos
1|7 | disefo 28 disefos | 22/05/2015
*faltade *ener
| comunic pldtcas
| acion para
checar
errores
. " .
* nohay “Hacer En cargado de
2 8 | chequeo chequeo | produccion
| de 112 sde
| dimensio dimensi | 22/05/2015
| nes ones
| *nohay *hacer En cargado de
| thequeo chequeo | produccidn
4 7 | sde 24 de
| procedi procedi | 22/05/2015
| miento mientoy
capacita
ral

Figure 11 Process FEM (continued)
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8 Disciplines

The proposal for the application of the 8D in
GRECON, was carried out with the problems
that were caused in the installation process of the
metallic structures, since it did not have a
problem analysis method as indicated in the
SWOT (see Figure 7), particularly in the cutting
process, where the structures had incorrect
measurements. The application is shown below.

1-D Establish a work team. The team was
integrated with the civil works engineer
and the metal structures engineer.

2-D ldentify and plan the problem. In this
case, the Pareto diagram was used to
identify the faults that exist in the 4 axes of
the anchor structures (Figure 10).

Diagrama de Pareto de defecto
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1%
“
"o
" ' _
) ’ ’ ‘ ‘
° — o
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Fementoe x5 41 M ns

 ecadeaas M5 A L 10
Figure 12 Pareto chart

Based on Figure 10, it was identified that
one of the causes is damaged ropes with a 26.5%
incidence.

- 3-D Implement containment actions. It
was established to check the anchors when
they are delivered by the supplier and
place them in a place where they will not
be mistreated.

- 4-D notify the Accuses rotis

Using the Ishikawa diagram, the causes
were identified with their respective effects, the
main one being the wrong installation (see
Figure 11).
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problemas en la coerda de las anclas

Figure 13 Cause effect diagram

5-D. Implement corrective actions.

The actions that were implemented based on the
causes were:

a. Inspect the raw material upon arrival at
the site.
b. Supervise personnel when placing and

handling anchors.

- 6-D. Select corrective actions. Based on
the corrective actions, the following plan
was established:

Project title: Quality control in the
reception and installation of the anchors.

Objective: Establish the activities to
verify the material as well as to verify the
installation of the anchors.

Workplan. It included activities such as:

a. Check the anchors upon arrival at the
work.

b. Review and update the installation
procedure.

C. Training for installation personnel

— 7-D. Prevent recurrences. It was
proposed to verify the material every 2 days and
continuous training.

— 8-D. Recognize the effort of the team- In
this regard, in addition to congratulations, it was
proposed that based on GRECON policies they
be invited to dinner.
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Conclusion

In the quality diagnosis, it was observed that the
GRECON company has several problems
regarding the quality of the metallic structures
and they were thoroughly analyzed, in order to
be able to give improvement proposals for its
production process, which will benefit the
company. making it more competitive with other
leading companies in the market.

Different information on the process was
collected, which allowed us to analyze the
problem that exists and as a consequence some
solutions that can be implemented, in order to
have a quality product and also that errors do not
occur again in the process.
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