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Abstract

Objectives. Improve the working conditions and
productivity index through the implementation of
Industrial Safety and Hygiene and Plant Distribution
actions in a pressure foundry company. Methodology. 1.
Analysis of the manufacturing process of aluminum and
zamak parts. 2. To identify the risk elements those do not
allow to work in a safe and a right way. 3. To assign
safety equipment according to the risks of the area and the
integration of a Joint Commission on Safety and Industrial
Hygiene. 4. To identify the containers for waste
management in the different phases of the process. 5. To
re-distribute the lay out to improve ventilation and lighting
of the areas. 6. To analyze the results, considering the
impact on the improvement of the company's productivity.
Contribution. Ensure the safety of its employees, achieve
a better work environment, comply with established
regulations and improve productivity in the company.

Security, Terms, Improvement

Resumen

Objetivos. Mejorar condiciones de trabajo e indices de
productividad mediante la implementacion de acciones de
Seguridad e Higiene Industrial y Distribucion de Planta en
una empresa de fundicion a Presion. Metodologia. 1.
Analisis del proceso de fabricacion de piezas de aluminio
y zamak. 2. Identificacion de los riesgos de trabajo en las
distintas areas de fabricacion para determinar cuales son
los elementos que pueden impedir que las actividades de
trabajo se lleven a cabo de forma dptima y segura. 3.
Asignar de equipos de proteccion personal de acuerdo a
los riesgos del &rea y la integracion de una Comisién Mixta
de Seguridad e Higiene Industrial. 4. Identificar de
contenedores para el manejo de residuos en las diferentes
fases del proceso. 5. Redistribucion de Planta para mejorar
la ventilacién e iluminacién de las areas de trabajo. 6.
Analizar de resultados, considerando el impacto en la
mejora de la productividad de la empresa. Contribucion.
Garantizar la seguridad de sus colaboradores, lograr un
mejor ambiente de trabajo, cumplir con la normatividad
establecida y mejorar la productividad en la empresa.

Seguridad, Condiciones, Mejora
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Introduction

Today we know that, to meet the demands within
the labor market, it is important that all
organizations offer excellent quality in their
products through continuous improvements in
their processes without neglecting the safety of
their workers, for that reason it is important that
employees make proper use of Personal
Protective Equipment that ensures their well-
being. The company dedicated to the manufacture of
aluminum and zamak parts through a casting and
injection process, which over time has managed to
expand its market nationally and internationally,
which demands a constant work of continuous
improvement within its processes , and a constant
work of continuous improvement within its
processes, being one of the primary ones related to
Industrial Safety and Hygiene because, for every
organization, the well-being of all its workers favors
their best performance, bringing as benefits a
Increased productivity as well as a better quality of
the products offered, therefore it is necessary a
correct application of Safety and Hygiene in the
Industrial, and the change of some of the current
working conditions.

In this company activities are carried out
where workers are constantly exposed to suffer
accidents or occupational diseases, due to the
activities that are carried out, that is, they work
with smelting furnaces and high temperature
injection machines, with hydraulic dies, noise,
vibrations, with sharp metals, gases and vapors
from the foundry. However, something that is
surprising is the lack and inappropriate use of
personal protective equipment in each of the
company's productive areas. For all the above,
the aim is to improve working conditions, which
have a direct impact on better productivity rates
within the company.

On the other hand, many of the working
conditions put employees at risk, mainly in the
polishing area, this area is in a small room,
without ventilation and with insufficient lighting
where small metal particles from the sanding of
the products are released , not having the
personal protective equipment appropriate to the
type of work, in addition the flow of materials is
carried out on boxes or containers that are pulled,
pushed and guided on concrete stairs, which
presents for the people in charge of the
movement of material a great work risk.
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With respect to the garbage collection
containers, they are not properly identified, that
is, the garbage is not properly separated, any
material or any waste is deposited in them, which
has the consequence that this garbage cannot be
deposited in municipal garbage dumps since
Many times it contains hazardous materials.
“The procedures, techniques and elements that
are applied in the workplace, for the recognition,
evaluation and control of harmful agents
involved in work processes and activities, in
order to establish measures and actions for
accident prevention or occupational diseases, in
order to preserve the life, health and physical
integrity of workers, as well as avoid any
possible deterioration to the workplace itself’[1]
Camilo Janania Abraham.

Process description

The company is dedicated to the elaboration of
aluminum and zamak parts, its process consists
of six work stations to obtain the final product.

A detailed description of the activities
carried out in each of the productive areas to
obtain the final products with the characteristics
required by customers will be made below.

Casting (Obtaining Ingots)

This process consists of melting the aluminum or
zamak, for the manufacture of ingots, using
reverber furnaces. The aluminum or zamak are
placed in the oven and heated to obtain the
aluminum or zamak in a liquid state. Aluminum
melts at approximately 700 ° C, while zamak
melts at 400 ° C. Subsequently, when the
aluminum or zamak is in a liquid state, it is
poured onto ingot molds (molds) that will make
it take the desired shape, once this occurs it takes
10 to 15 seconds to solidify, when they cool they
begin to unmold, in order to obtain the ingots
that will later be used in the injection area.

Casting-Injection

This process begins when the ingots previously
manufactured, are placed in a crucible that is
installed on a furnace of refractory partition, this
is heated to a temperature that is able to melt the
aluminum or zamak respectively, that is, it
returns to the liquid state.
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The aluminum or zamak can be poured
into the injection machine that gives a shape to
the product to be manufactured, by means of two
molds that are compacted under hydraulic
pressure, these have cavities that allow the
passage of aluminum or liquid zamak, using a
piston of push once it has solidified and adopted
the new shape, the molds are opened, the piece
is removed and placed on a work table.

Die cut

When the parts are injected, it is normal for the
manufactured part to be left with surpluses of
aluminum or zamak at its edges, which is why
this workstation is responsible for giving the
parts a better finish with the use of hydraulic dies
and electric The removal of excess material is
achieved through the use of molds that have the
exact shape and size of the piece, this is placed
in the mold, and a pedal is operated, this causes
the other part of the mold to descend under
pressure and remove excess contour material.

Machining

This is the workstation that is responsible for
performing the relevant machining according to
the piece to be made, all manufactured parts are
different, and therefore each type has its own
machining. All the pieces that have a surplus of
material that could not be removed by the die
cut, have to be polished, in other words, bank
emery is used to completely remove the
surpluses of any type of piece.

Painting

Most of the manufactured products are sold with their
natural color, that is, they are not painted, to take
advantage of their glossy finish, however, some
products must meet other specifications, which
is why this work area is so important Like the
others In this area the powder paint is applied to
the coating of the pieces, then they are placed in
an electric oven, which produces a durable and
high-strength finish, in addition to having no
major impact on the environment.
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Packaging

Once the pieces have gone through the entire
manufacturing process complying with the
specifications in particular, they are taken to the
finished product area so that they can be packed
in boxes according to customer requirements,
sometimes the pieces are only counted and sent in
sacks, this depends on the specifications indicated by
the client. Each box carries an identification tag, with
the name of the product, the date it was packed and
the customer's name.

Risk analysis

AREA PRODUCTIVA RIESGOS

No utilizacion de Equipo de Proteccion
Falta de contened decuados para el manejo de materiles
Mal ubicacion del extintor
Alias temperaturas
Mah ventilacion
No utilizacion de Equipo de Proteccion
Falta de fuminacis
Instakciones eléctricas en mal estado
Tuberias no identificadas
Obstruccion de pasillos
Maqumaria y equipo no utilizados
Falta de dores adecuados para el manejo de materinles
No hay un extintor en esta drea
Exceso de materiakes no utilizados
No utilizacion de Equipo de Proteccién
No hay un extintor en esta drea
Carenci de orden especifico de mokles y maqumaria
Contenedores de materiales mal ubicados

INYECCION

TROQUELADO

Mah ventilacid
No utilizacn de Equipo de Proteccion
Falta de dores adecuados para el manejo de materiales
Obstruccion de pasillos
Extintor obstruido

Ausencn de lugar especifico para | realizacion de esta op
No utilizacion de Equipo de Proteccion
No hay un extintor en esta drea
Salida de emergencia obstruida y reducida
Falta de dores adecuados para el manejo de materinles

Table 1 Risk analysis

In the company a risk analysis is carried out in
order to determine what are the reasons that can
prevent work activities from being carried out
optimally and safely. Table 1 shows the
relationship of the types of risk in each of the
productive areas.

With the results obtained after
performing the risk analysis, it was determined
that one of the main needs within the company is
Safety and Industrial Hygiene. A survey of 50
workers was carried out to determine why they do not
use their Protective Equipment, Table 2 lists the main
reasons why workers do not use PPE.

NAVA-MORALES, Francisca, ALVA-GALLEGOS, Rodrigo, FLORES-
GALVAN, Francisco Angel and BALTAZAR-PLATA, Carlos Gustavo.
Industrial safety and health actions for business growth in a metalworking
industry. ECORFAN Journal-Republic of El Salvador. 2019



26

Article ECORFAN Journal-Republic of El Salvador
June 2019 Vol.5 No.8 23-31
RAZON RESULTADO CLAVE YREGION ANATOMICA CLAVEY EQUIPO DE PROTECCION PERSONAL
No proporcionan el equipo de proteccion personal 23 A} CASCOCONTRA IMPACTO
Es incomodo 14 B} CASCODIELECTRICO
Se tiene mucha experiencia sobre el trabajo 9 1) CABEZA SR
Se perdio 4
Dy OTROS
TOTAL 50 personas A} ANTEDIGS OE PROTECCION

Table 2 Use of production equipment
Assignment of protective equipment

It is necessary to make a reference chart that
allows a correct selection of personal protective
equipment that should be used by each worker
considering the activities performed and the
environment in which it develops. Table 3 shows
the classification of the equipment highlighting
each part of the body that is exposed to work and
the personal protective equipment that could be
used, as well as a proposal on the personal
protection equipment that should be delivered to
each operator of according to their area and the
work they do.
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E} GOOGLES DE SEGURIDAD
CHCARETAFACIAL

2 0JOSY CARA
D} CARETA DE S0LDADOR
E} GAFASDESOLDADOR

FyOTROZ
A} TAFONES AUDITIVOS

3 0IDOs B CONCHAS ACUSTICAS

CHOTROS
A} RESPIRADORCONTRA PARTICULAS

E} RESFIRADOR COMTRA EASESY VAPORES
4) APARATO RESPIRATORIO £} CUBREEOCAS
D} RESFIRADOR AUTONOMD

E} OTROS

A} GUANTES CONTRASUSTANCIAS OUIMCAS
B} GUANTES PARA USDELECTRICD

€} GUANTES CONTRA ALTAS TEMPERATURAS
5) EXTREM IDADES S UPERI ORES
D} EUANTES DE TELA
E} MANGAS

F| CTROS

A MANDIL CONTRA ALTASTEMPER ATURAS
E} MANDIL CONTRA SUSTANC (A5 GUIMIC AS
€ TRONCO €} OVERCL

D) BATA

E} CTRCS

A} CALZADO DE SEGURIDAD

B} CALZADC CONTRA IMPACTOS
€} CALZADO DIELECTRICO

7} EXTREMIDADES |NFERIORES O} CALZAD D CONTRASUSTAN CIAS QUIMICAS
E} CALFADD PARA ALTAS TEMPERATURAS

F} BOTAS IMPER MEAELES

) OTROS

A} ARNES DE SEGURIDAD

&) OTROS B} EQUIFD CONTRA INCENDIO

¢} oTROS

Table 3 EPP Type

The conditions of each worker depend on
the area in which they work, that is, some
workers are exposed to higher temperatures than
others, some more are in contact with small
metal particles that are inhaled or can affect the
eyes etc.,, use Proper personal protective
equipment prevents the worker from putting his
health at risk. Table 4 which is a reference chart
that proposes the personal protective equipment
that should be used in each work area.
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CUADRO DE REFERENCIAS SOBRE EL EQUIPO DE PROTECCION PERSONAL
A UTILIZAR EN LAS DISTINTAS AREAS DE LA EMPRESA

EQUIPO DE PROTECCION PERSONAL
4 5

3
alB[cD[A[B]c[D[E[F[A]B]clATB]C[DTE]A
FUNDICION

INYECCTON

AREA DE TRABAJO

3
c|p[E|a[B[c[D[E[F[G

TROQUELADO

MAQUINADO

PULIDO I
PINTURA l

MANTENIMIENTO

MOLDES

NOTA. EL EQUIPO DE PROTECCION PERSONAL DE LAS OFICINAS, SOLO ES UTILIZADO CUANDO SE ENCUENTREN EN EL AREA
PRODUCTIVA, YA QUE EN SU AREA DE TRABAJO NO CORREN NINGUN RIESGO CONTRA ACCIDENTES O ENFERMEDADES ¥ EL

PERSONAL DE MANTENIMIENTO Y MOLDES DEBERAN DE TENER EL EPP. DE ACUERDO A LA ACTIVIDAD QUE REALICEN.

Table 4 Reference chart

The correct assignment of personal
protective equipment will allow a better use of
it, however, assigning protective equipment to
workers is not enough, it is important that they
also have the necessary information to know
what it is and what is the importance of using the
PPE. [2] Ramirez Cavassa César. In order to
raise awareness among employees, as well as to
provide them with sufficient information about
the importance of the proper use of personal
protective equipment, a triptych was drawn up
that included necessary information about the
importance of proper use of the equipment.
personal protection, and of each of the parts of
the body that you need to be protected to
preserve the health and integrity of workers
(Figure 1 and 2) The Joint Health and Safety
Commission (CMSH) is also created, in order to
verify that all workers wear their personal
protective equipment, thus preventing accidents
and occupational diseases.

&Por qué debo utilixar el
equipo de profeccis

& importonte que hogas un o
adecuods da ty equipo de pro-

va: dabide o los labors que
reaizor

e

{PROTEGETE! EQUIPO DE
PROTECCION
PERSONAL

FUNDICION A PRESION SA.
DEC.V.

Figure 1 Triptych of Personal Protective Equipment
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£Qué es el equipe

de proteccion

personal?

& v clamento do
to seguidod que
s

Proseccién de Pies.
£ coizode do wguided dete poR-

¥ proteccisa mima,

La clasificacin del equipo de
proteccin personol es:

Proweccion delos Vios Respirator

Los cul
\ ez o
Grecw do

Figure 2 Triptych of Personal Protective Equipment
Container identification

The company presented serious problems with
the garbage inside and outside the plant, that is,
there were containers located in the different
work areas, however, the workers did not deposit
the garbage there or classify, when these
containers were filled nobody moved them
outside the plant and this caused problems of
excessive dirt inside the company, coupled with
this began to arise problems with the personnel
who took the garbage; how:

e The personnel in charge of taking the
garbage, had to separate it, and had to pay for
that extra service.

e Waste such as sandpaper, rags, tows, gloves,
mouth covers, earplugs, etc., could no longer
be deposited in the garbage truck.

According to the above, a standardization
of colors in the garbage containers was carried
out, so that the classification of the same was
easier for the workers, the standardization of the
colors is as follows:

Green - Organic
Yellow - Inorganic
Red - Hazardous waste

The colors used were chosen by the
company, considering the needs they had and the
expected results. Figure 3 shows the process of
color standardization.
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Figure 3 Standardization Process

The containers were placed in strategic
areas inside and outside the plant, thus ensuring
that workers deposit the garbage in the correct
containers and assign personnel responsible for
removing the containers located inside the plant
when they are at their maximum capacity and of
this how to keep work areas clean and tidy.

Plant Redistribution

Below is a description of the current plant
distribution of the company and subsequently an
improvement proposal will be made that allows
the modification of work stations that do not
have the right conditions, as well as making
more efficient use of the productive area and
Administrative of the plant.

PATIO I DORMITORIOS I CUARTO NO USADO I TRARsS FULORA

PLANTA ALTA

FUNDICION & PRESION SA DEC V| EscAA: | {E]
ABRIL 2015 UMNIDADES: | METROS

LIS ENRIGUE FLORES FERNANDEZ
FRANCISCA NAVA MORALES
ACTUAL 3

Figura 4 Upstairs distribution
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ALMACEN | MANTTO

BANO | BARO

2

]
)

OFICINAS

: | _LUIS ENRIGUE FLORES FERNANDEZ
REVISO: FRANCISCA NAVA MORALES

Figure 5 Ground Floor Distribution
Current Distribution

The department that presents problems with the
ordering of its machinery and equipment is
"machining"”, since the polishing area that is part
of machining, is located on the top floor of the
company, is a room with a dimension of 2.50 m
X 2.25 m, this causes small metal particles
resulting from polishing the pieces to disperse
throughout the place preventing proper lighting,
in addition the place lacks windows that allow
the passage of sunlight and ventilation.

The quantity of pieces that can be stored
as a product in process are very few because the
machines and other unused foreign elements
occupy most of the available space, when it is
required to distribute the material to this place
the operators must tie a loop to the container to
be able to pull it, push it or slide it down the
concrete stairs, finally when the material has
been worked the same situation happens, this
type of working conditions can undermine the
physical integrity of the operators, due to the risk
of falling to the go up or down the stairs with
such heavy containers.
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On the ground floor (fig. 5), there are
other machines involved in the production
process, the drills; They are used to make holes
of various diameters according to the
requirement of the piece, they do not have an
adequate order within the area since they lack a
good alignment, that is, each has a different
position. On the left side of this area are the
sanders and the containers of products in
process, the last ones occupy too much space that
could be used to correctly place all the machines
and prevent the obstruction of the aisles as well
as reduce the distance traveled by the materials
to move on to the next phase of the process.

Proposed Distribution

According to the analysis performed in the
machining area, the best distribution that can be
had is in batches, that is, ordering the machinery
according to the function it performs, firstly it is
important that the bench drills are placed in only
one direction , and that there is a prudent space
between the work tables, thus allowing the
correct transport of materials from one machine
to another. The sanding machines must be on the
opposite side of the drills in the same position,
that is, glued to the wall, thus reducing the space
used in this area.

With this distribution it will be possible
to have more space in the place, which will
facilitate the movement and transport of the
materials either from one operation to the next or
to some other area, in addition it will allow the
correct placement of the other work tables, this
with the purpose of having enough space for the
polishing area to be installed on the ground floor,
thus allowing the operator to perform their
activities optimally, in addition a better flow of
materials is achieved, that is, by not having to
move to the upstairs the pieces to work the time
it take to travel the material will decrease. In the
vibrating machines, doors and concrete walls
will be placed, that is, a completely enclosed
room will be made that reduces the noise level,
in addition the switches that actuate them will be
placed on the outside, with this the operator can
operate them without Need to be near the
machine. Finally the containers of product in
process, will be in the center of the machining
area, allowing the materials to be transported and
used effectively. Figure 6 and 7 is the graphic
description of the distribution proposed in the
company.
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BODEGA
DE

PATIO | DORMITORIOS |
HERRAMIENTAS

CUARTO MO USADD

PLANTA ALTA

FUNDICHON & PRESION 3.4 DEC.V. | Escata: | 11
ABRIL 2013 UNIDADES: | METRO3

% | LUISENRIQUE FLORES FERNANDEE
FRANCISCA, Nyt MORALES

FROFUESTO

Figure 6 High floor distribution proposal

ALMACEN | MANTTO

=
[

OFICINAS

FUNDICION A PRESION A DEC V. | EscAla: T K] |
ABRIL 2019 UNIDADES: | METROS |

e | LUIS ENRIQUE FLORES FERNANDEZ
3 FRANCISCA HAVA MORALES
FROFUESTD e

Figure 7 Ground floor distribution proposal
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Results obtained

The formats developed for the choice of
protective equipment allowed the workers to
adequately provide the type of equipment they
require according to the area in which they
develop, and the proper use of this prevents
accidents and illnesses or occupational injuries
caused by lack of protection against working
conditions. With visual aids (Figure 8) and the
active participation of the Joint Commission on
Safety and Hygiene, it has been possible that
each and every one of the company's employees
make good use of their personal protection
equipment during all their working days, at their
Once the injuries caused by the lack of
protection have decreased thanks to this.

Protecciones Individuales

YA QUE LAS TIENES

PONTELAS!

Figure 8 EPP visual aid

In addition, with the correct assignment
of personal protective equipment within the
company, it was possible to reduce the rate of
occupational accidents caused by the conditions
in which they worked, in addition to granting
operators the protective equipment makes them
feel safe to wear Out your activities. In order to
get workers to make proper use of their
protective equipment, it was necessary for the
Joint Commission on Safety and Hygiene to
participate constantly and respectfully to obtain
good responses from employees.
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With the correct identification of the
boats, the handling of garbage and hazardous
waste has been facilitated, since having a
distinctive color for each type of waste it is
possible to classify them quickly and effectively.

The plant distribution proposal will make
the most of the space available within the
company, at the same time, the flow of materials
will be more efficient because having the
machinery sorted according to their function, the
material will circulate from one area to another
efficiently since the aisles are well defined and
free of any obstruction, the polishing area will be
moved to the ground floor which will prevent the
materials from having to go down and up several
times, the tool cellar will be placed on the top
floor with the purpose of making the most of the
ground floor space. With the proposed plant
redistribution, it will be possible to eliminate
downtime between operations since the flow of
materials will be more constant, that is, the time
lost from one area to another may be better used,
also considering that with this new distribution
optimal use is made of the space available within
the plant.

Conclusions

With the correct assignment of personal
protective equipment within the company, the
rate of occupational accidents caused by the
conditions in which it was worked was reduced
by 20%, in addition to granting operators the
protective equipment makes them feel sure to
carry out their activities. In order to get workers
to make proper use of their protective
equipment, it was necessary for the Joint
Commission on Safety and Hygiene to
participate constantly and respectfully to obtain
good responses from employees. With the
redistribution of the plant, it will be possible to
eliminate downtime between operations, since
the flow of materials will be more constant, that
is, the time lost from one area to another can be
better used, also considering that with this new
distribution optimal use is made of the space
available within the plant.

Finally, the improvements implemented
reflected allowed the company to raise
productivity rates, since according to the
analysis made, of one of its products (lemon
squeezers), it was possible to increase
production per day by 12%.
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