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Maintenance based on conditions of Machinery and Egpment in the
Ceramic Industry

V. Bristot!, V. Bristot, L. Schaeffet, V. Grubef, J. Alves

Abstract — This paper investigated how plants develop leadidge maintenance to reduce downtime due
to maintenance. This increases the quality and petidity, avoiding delay in delivery of productsdan
satisfying customer needs. In addition to the TRMR&ITProductive Maintenance, there is another gyste
based on the conditions of maintenance of machiaedyequipment, performing maintenance when needed,
which can be called the Routine Maintenance. Tisesn avoids the maintenance based on the estimated
useful life of equipment that can perform mainteraprior to the time necessary, and after the brefak
guantitative survey conducted in factories of cdcaplates, and identified the high potential need f
implementing a system of routine maintenance.
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ceramic products "traditional”, among which arduded
. in the floors and walls, usually develops in three
. Introduction successive stages:

This paper presents what is to expand the techpolog ) _
developed maintenance companies, thereby minimizingt) Preparation of raw materials (mass);
human errors in perceptions about the symptoms that _ )
have the equipment in operation, useful life preoiicof ~ b) conformation of the piece;
possible stops or accidents. N ) ) )

For this purpose, we introduce the concept at thet) additional treatments to give the desired fimaiduct
beginning of the necessity of developing and maiiitg ~ Properties, such as submitting it to the drying hathing
equipment in operating performance, followed by aOne or more times.
description of the importance of human participatémd ) )
its limitations emphasize the need of automation Figure 1 shows the flow chart showing the
technology where the sensitivities, knowledge orManufacturing process of ceramic plates.
experience would not be able to predict possiblerts

that occur or may occur in the future moments.
We also present the results of the survey of some
companies in the ceramic industry, and at the drttieo

existence of great potential in these industries to ‘ St ‘
implement a system of routine maintenance, which l

consists in maintenance at the right time, leading ‘ = ‘
increased productivity, quality, avoiding delays in

product delivery, allowing for the improvement in l

operating income on a scale that is of utmost itignme ‘ OO TRLIETS ‘
at this time of change as a result of the acceteratf l

economic globalization and competitiveness develope ‘
internationally.

BURNY NG ‘

Fig. 1. Flowchart of the production process of o@caplates.

IIl. The Production Process of Ceramic Plates ~ First the dough preparation process is the goal of
reducing the size of the particles of solid materia

The process of manufacturing the ceramic plate iS(grinding of clays), in view of the increased sudarea

composed of several steps being executed seqlgntialto improve the speed of reaction of certain rawemials
until the final product [1]. The manufacturing pess of
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and will achieve ideal characteristics for use [Bhe  defects which are not produced [4]. Typically in
grinding step is performed by ball mills (Figure 2) industrial dryers (Figure 5), the heat requireéffect the
drying of the parts is introduced predominantly by
convection, and these hot gases can be generatad in
furnace and / or air recovery of the oven.

Fig. 2. Mill balls.

Suspension resulting from the grinding step, wal b
eliminated one part of the water until it reachés t
moisture content required for each process. Thet mos
common method is to spray drying. (Figure 3).

|

Fig. 5. Vertical convection dryer

In enameled products, the next step is the dryihg o
enamel (Figure 6). This is the application by dif
methods, one or more layers of glass with a thiskne
between 75 to 500 microns in total, which cover the
surface of the piece. This treatment is perforneedive
the product burned a number of technical and atisthe
properties.

Fig. 3. Atomizer

Among the different methods used to mold parts for
ceramic industry, which uses the pressure, theauwidr
press (Figure 4) is the most widespread, sincesit i
achieved with two primary objectives in all
manufacturing, which are large production efficignc
ease of automating and good characteristics of the
finished products [3].

Fig. 6. Line enameling

After step enameling, the burning takes place theey
The burning of the ceramic plates is one of the tmos
important stages of the manufacturing process,esihc
largely depends on the characteristics of the deram
product, such as mechanical strength, dimensional
Fig. 4. Hydraulic press stability, chemical resistance, cleanability, fiesistance

_ _ _ etc.. The rapid burning of these plates is cared
The ceramic plate is conformed once subjected to &urrently in roller kilns monoestral (Figure 7).

drying step in order to eliminate the water in,Kiog for

B
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TABLE |
TYPE OF MAINTENANCE ADOPTED BY THE COMPANIES SURVEYED

Freq. Relative

Type of maintenance applied Freq. (%)

Unscheduled Corrective [/

h 8 95
Preventive
Corrective  unscheduled /
scheduled / preventative / 2 5
predictive

X 10 100
Fig. 7. Oven to the rolls. TABLE Il
PLAN TO SEEK A MAINTENANCE MANEGEMENT FOR EXCELLANCE IN

BUSINESS

Are there any plans to seek a
maintenance management for  Freq.

Freq. Relative

[ll.  Improved equipment performance and excellence in business? (%)
Increased Productivity with Maintenance of Yes 3 25
Technological Innovation No 7 5

x 10 100

With all the transformation and evolution that we a
living today, it is essential that we anticipatel adapt to
changes, accompanying all this technological . .
development, so that they remain in the market know Knov_vmg that the ratio Of. (.:OSt O.f unscheo_luled
only the industries that manage their resourcdsra a corrective maintenance to predictive maintenance ts

business structure capable of surviving the newesifd]. L itis necessary to encourage companies in tuos a
search for improvements in operating profit froneajer

The modernization and / or improved maintenance” . . ;
technology is one of the key factors for achievths efficiency of the entire production system, andesévwe
industrial park at a cost compatible, making the

goal. . ; .
Technology development and equipment maintenancémplement"]‘t'o.n of a program of _malntenance
management in pursuit of excellence, leaving theect

technology will bring innovation to the production h . 1o oh tive "
system, mainly by giving too much importance on Phase ‘parent-to phase finhovative.
technology management, so that together you get a

sudden increase quality and productivity in the ga ) ..
[6]. e P v rany V. Potential for Productivity

Without the development of a software, you can not Improvement with Routine Maintenance
deploy an effective maintenance program, not ahgwi
waste caused by such equipment, unexpected staps an Analyzing the situations in which companies aréhis

manufacture of defective products. . . field of activity, we note that there is great puial to
Technology development and equipment mamtenanc%|

4 : ; ring benefits to the implementation of routine

technology, is developed in the design phase an aintenance. as follows:

manufacturing,  however, improved maintenance ' '

technology can also be implemented in the operatiorh) Ability to plan, through the diagnostic inforrioat

phase’. WhiCh. may contributg to the better perfowaan obtained by any,system, this compound maintenance

which is precisely the goal this work [7]. planning and production, set in the real conditiais
perceived needs, added to the delivery of planning
applications [8].

IV.  Analysis and discussion of results b) Significant reduction in manpower and material

) ] ] ] . maintenance applied to the entire production pces
questionnaire was identified, according to Tablesd 2,  qaintenance.

the maintenance activities undertaken by the compan
of this branch act predominantly (95%) in the coti® ) Reduction of errors in the identification ofltais by
and preventive maintenance. humans through the substitution systems [9].
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d) As a consequence of the items described abose, w
obtain the increase in operating performance and
revolutionary consequent increase competitiveness a
profitability.

Table 3 shows the survey conducted the study for
monitoring the main points of each part of the piaitbn
process with the possible application of routine
maintenance in industry-shaping of ceramic plates.

TABLE Il
SURVEY OF MONITORING POINTS FOR MAINTENANCE

Sector List of monitoring equipment

* Hoods - Check temperature and vibration.
Conveyor belts * - Check scrapers, massive
leaks and drives. * Diaphragm Pumps - Check
leaks, temperature and noise. * Slurry Pump -
Check leakage, operation of the hydraulic
circuit. * Sprayers - Check crown, nozzles,
leaking, belts. * Vascas overhead and
underground - check for leaks, and the reducing
conditions. * Fans - Check bearings and belts. *
Balance - Check operation and leaks in the
funnel. * Pickup powder - Check drives,
Preparing the  bearings and belts, filters and sleeve. * Belts -
Pulp Inspect gear of conveyor belts. * Diaphragm
Pumps - Check leakage, temperature. * Mills -
Check operation of the court and leaks, check
conditions and tightening of belts, check hoses,
caps, pins and quiclcouplers. * Sprayers -
Check temperature of the engine, check
measuring instruments, electrical panels * -
Check bank of capacitors and circuit breakers. *
Vascas overhead and underground - Check level
sensors. * Motors - Check connection boxes,
heating and bearings. * Banks capacitors and
circuit breakers - Check condition.
* Presses - Cleaning and general regulation of
the car feed, pulleys, bearings and guides car,
check the columns of the row; Check cleaning
and molding operation; Check oil level of car
gear lubrication feeder; Make inspection and
regulation systems security; check oil level of
the presses; check the nitrogen pressure, check
oil spill; Make cleaning sensors and connection
boxes, checking instruments signaling, checking
cables, resistors and terminals, check engines. *
Electrical Panels - Check bank of capacitors and
circuit breakers. * Central oil recovery - Check
temperature and engine. * Hydraulic system -
Check operation and leaks. * Motors - Check
connection boxes, heating and bearings. *
Grounding - Check and repair if necessary
grounding of the engines and equipment. *
Timing of the presses, * Central Hydraulics -
Make cleaning, examine noise and leaks,
recovering oil - cleaning, checking noise and
leaks. * SMU Filters - Making inspection and
cleaning. * Retrievers - Inspect brushes and
replace if necessary; Inspect belts, inspect and
regulate turners. * Presses - Check and adjust
slack in the dish; Make oil filter presses; Check
accumulator pressure; Check hydraulic oil
temperature (heat exchanger); Check extractor;
Check pressure and flow main pump. *
Electrical Panels - Check status of fuses, gutters,
and wiring, relays and measuring instruments *

Conformation

Drying

Enameling

Burn

Hydraulic system - Conduct external cleaning of
the engines. * Presses - Conduct external
cleaning of the engines. * Central oil recovery -
Perform engine cleaning. * Motors - Check the
connection box.

* Dryers - Check chain lubrication; Make
cleaning baskets Check noise reduction and the
mainstream, check for leaks; Check drives;
Check the fan belts and bearings; Checking
measuring equipment and control of burners
Inspect belts (NUE). * Electrical Panels - Check
bank of capacitors and circuit breakers; Check
and clean sensors, check engine instruments and
signaling. * Motors - Check connection boxes,
heating and bearings. * Grounding - Check
grounding of the engines and equipment. *
Electrical Panels - Make internal and external
cleaning; Check status of fuses, wiring and
gutters; Check relays and measuring
instruments.

* Compensate's - Check operation and
adjustments. * Machine loading - Check and
adjust belt and rollers. * Screen printing - Make
inspection operation and check for leakage of
compressed air; Make cleaning and inspection
guides, belts, pulleys, springs and stepper
motors; Check operation of fans. * Engobing
machine - To inspect the operation; Check
bearings, rollers and drives. * Vertex - Make
cleaning baskets, check noise and vibration,
check drives, belts and check current; Check
drive.; Cleaning, regular sensors, check engine,
check instruments signaling * Fans Check
bearings and belts. * Booths of water - Check
and adjust nozzles, hoses and records. *
Compenser’s - Check condition of roller and
belt guides as well. * Scrub Check operation
and efficiency. * Pumps - Check leakage, and
hydraulic operation. * Transfers - Check wear
chains, endless, messengers and centering, and
also drives; - Check and adjust engine sensors
and limit

switches. * Machine loading / unloading -
Check Drive, guides, belts, messenger, Chuck;
Check and clean wiring and regular sensors;
Check wear and alignment of the slides. *
Traction Pulleys and belts - Check wear. *
Hydraulic system - Check engine. * Electrical
Panels - Check bank of capacitors and circuit
breakers, electric motors * - Check connection
boxes, heating and bearings. * Grounding -
Check and repair if necessary grounding of the
engines and equipment. * Brushes - Make
cleaning and checking wear. * Vasca - Check
and record covers.

* Fans - Check the bearing temperature and
vibration. * Compensate's - Check and adjust
the belt rollers. * Machine loading and
unloading - Make the entry and exit inspection
(drive) roller; Check drive, guides, belts,
messenger, Chuck .. * Carpets output of the
furnaces - Check wear. * Oven - Check
operation of the emergency drive, check chains,
messengers,  clutches, bearings, noise,
temperature, * Transfers - Check wear chains,
endless, messengers and centering. * Hydraulic
system - Make cleaning and checking noise and
leakage. * Handler - Check bearings and belts. *
Compensate's - Check condition of roller and
belt guides, and also, do cleaning and adjustable
sensors. * Sander roller oven - Check drive. *
Cematick - Check bancalino, rolls, belts, chains,
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pulleys and shafts. * Traction belts and pulleys -
check wear. * Electrical Panels - Check bank of [8] MAGGARD, B. N.; RHYNE D. M. Total productive

capacitors and circuit breakers; Make internal maintenance: a timely integration of production and
and external cleaning, check fuse status, gutters, maintenance Production and Inventary Management Journal,
and wiring, check relays and measuring vol. 33, n.4, p. 6- 10, fourth quarter, 1992.

instruments. Machinery output * oven - Check

and clean wiring, regular sensors, motors and [9] VERGARA, Sylvia ConstantProjetos e relatdrios de pesquisa
check. Electric Motors - Check connection cientifica em administraca®? ed. Sdo Paulo: Ed. Atlas, 2005.
boxes, temperature and vibration. * Batteries -

check operation. * Temperature Controllers -

Check operation.

Authors’ information

VI. Conclusion lvilson Menegon Bristot - UFRGS, Federal UniversifyPorto Alegre

This paper presents a study on the maintenanc&Z! -e-mail: vison.bristot@eliane.com
industries producing ceramic plates and found sloate
companies have shown the existence of some efforts
monitoring and diagnosis in a still very shy andvlo
result. 3Lirio Schaeffer - UFRGS, Federal University of ®oklegre

Thus, we saw the great potential for applicatiorihef ~ Brazil - e-mail: schaeffer@ufrgs.br
Routine Maintenance, to obtain extraordinary bésefi “ilson Gruber - SATC Faculty Cricitima, Brazil
that can be expected with its introduction and g mai: vilson.gruber@satc.edu.br '
implementation.

Therefore, emphasis is given to industries thatpado 5\]050- Bosco _da Mot{a Alves - UFSC, Federal University Santa
this business model of a system that for a morecete ~ Catarina Brazil - e-mail: jposco@ege.ufsc.br
management of machinery, equipment and plant
production sector in general. For this to be danmust
also identify all the constraints of productionteyss and
provide the material resources necessary for change
managers andnaintainers will have to be treated as
important players in this process, thus seekingetieb
economic result and financial companies.

2Vilmar Menegon Bristot - IMG, Institute Maximilian&Gaidzinski
Cocal do Sul, Brazil - e-mail:_vilmar@imgnet.ong.b

Vilson Menegon Bristot - Bachelor's at
Engenharia Agrimensura from University do
Extremo Sul Catarinense (2003), master's at
Mechanical Engineering from  Federal
University of Rio Grande do Sul (2008) and
PhD student in the Engineering of Mines
Metallurgy and Materials, Federal University
of Rio Grande do Sul. He is currently professor
| researcher at the Faculty SATC, a professor/areker at the

Ref University Barriga Verde (UNIBAVE) and professor e Institute
grerences Maximiliano Gaidzinski.

[1] BRISTOT, V.M.; 1996. Maquinas e Equipamentos para
Ceramica 1.ed. Cricima, Santa Catarina : Editora Luana.

Vilmar Menegon Bristot - Bachelor's at

[2] KINGERY, W.D.. BOWEN, H.K.; UHLMANN, D.R.; 1976. Engineering Agrimepsura from University do
Introduction to Ceramic2. ed. New York, John Wiley & Sons. Extremo Su.l Ca‘tarmense (1993), ’?“aSte.rs at
Electric Engineering from Federal University of
[3] AMOROS, A. J. L: 2001.A Operagio de Prensagem: | S Santa Catarina (2002) and PhD student in the

; = Anni [N ; . Engineering of Mines Metallurgy and
Consideracfes Técnicas e sua Aplicacao Industridbste lII:
¢ plicag Materials, Federal University of Rio Grande do

Varidveis do Processo de Compactac@mais do Science of - Sul He i " ; | her at th
Whiteware |. Instituto de Tecnologia Ceramicas; ugmsitad % ul. e IS currently protessor /researcher at the
Faculty SATC, a professor/ researcher at the

Jaume |, Castell6n, Espanha. ; . .
P University do Extremo Sul Catarinense and

[4] AMOROS, A. J. L. 2001.A Operacdo de Prensagem: director / professor at the Institute Maximilianai@zinski.
Consideracdes Técnicas e sua Aplicacdo IndustriBlarte V:
Descricdo da Etapa de Prensagernais do Science of
Whiteware |. Instituto de Tecnologia Ceramicas; ugmsitad
Jaume |, Castell6n, Espanha.

Lirio Schaeffer - Ph.D. in Mechanical
. : Forming. Rheinisch-Westfalischen
[5] HIPKIN, I. B.; LOCKETI, A.G. A study of maintenance .
technology implementatio®mega, The International Journal of Technischen Hochschu_le/Aachen, RW.THA,
Germany. Professional performance:

Management Science, 1995. - .
9 ! Coordination of Improvement of Higher

Education Personnel, CAPES, Brazil. = 2003 -
Present — Relationship: Employee Department
of Metallurgy, UFRGS, Brazil.1974 - Present - PablBervants,
Functional Placement: Professor, Exclusive Déditina

[6] KARDEC, Alan; NASCIF, Julio. Manutengdo Funcéo
Estratégica 22 edicdo, 1* Reimpressdo 2004. Editora Quality
Mark, Rio de Janeiro, Colecdo Manuteng&o, Abraman.

[7] UMEDA, T. CIM e administracdo estratégicaAssociacao de
Pesquisas Industriais, 1992, Tokyo.

Copyright © 2012 Praise Worthy Prize S.r.l. - Atilnts reserved Internation&view of Mechanical Engineering, Vol. 06, n. 3



V. Bristot, V. Bristot, L. Schaeffer, V. GruberAlves

Vilson Gruber - Graduated in Data Processing
from the University Santana of S&o Paulo
(1996), specialization in Business Management
in Telecommunications from the School of
Business Paulista - S&o Paulo (2000),
specialization in Educational Psychology
from the University Castelo Branco, Rio de
Janeiro (2006) specialization in Project
Management at Faculty SATC, Criciima (2010), Pin.BEngineering

of Mines Metallurgy and Materials, Federal Universif Rio Grande
do Sul - Porto Alegre (2007). He is currently afpssor / researcher at
the Faculty SATC, develops research projects andrdaates
undergraduate courses in Telecommunications Systeamsl
Postgraduate Courses. He has experience in Telegnitation
Systems, Computer Networks acting on the followitttemes:
Networks and Mobile Phones, Projects, EmbeddedeByst Digital
Systems, Remote Experimentation, Accessibility ahethnology,
Computer Systems and Digital Inclusion.

Jodo Bosco da Mota Alves -Graduated in
Electrical Engineering from Universidade
Federal do Para (1971), Masters in Electrical
Engineering from Universidade Federal de
Santa Catarina (1973) and Ph.D. in Electrical
Engineering from Universidade Federal do Rio
de Janeiro (1981). He was professor at the
Federal University of Para from 1973 to 1989,
and Professor from 1986 to 1989. He was
Professor at the Federal University of Uberlandéanf 1989 to 1985.
Professor, Federal University of Santa Catarinenfl®96 until August
2008 when he retired. Currently serves on the Gad&rogram in
Engineering and Knowledge Management, Federal Wsityeof Santa
Catarina. He has experience in Computer Sciendeanitemphasis on
Intelligent Robots, acting on the following topicsRemote
Experimentation, Remote Systems, Distance Educafionessibility,
Computers in Education, General Systems Theorgrdigciplinarity
and Systemic Vision in Organizations.

Copyright © 2012 Praise Worthy Prize S.r.l. - Atilnts reserved

Internation&view of Mechanical Engineering, Vol. 06, n. 3



