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BlGreekitero/terein; I care/watch over, takejcare ofs
isiapplied on production & service processes

mitirefersito thesstudy of thelcostsiassociatediwith
dnfasset throughout'its life cycle (acquisition to
disposal))

HAScombination of management, financial,

eengineering and other practices applied to
== processes/physical assets in pursuit of economic
-~ —life cycle costs

- L1t covers maintenance management, man-
machine-maintenance-economy interfaces, risk
management, data management and databases,
gpti_mlsation, CM, CBM & its impact on company's

usiness




srotechnology at'Vaxjo:
University —

B 1_@'_",";'- rsons: 4 Prof, 1 Associate Prof, 2 assistant
Prot»8'PhD students, research assistant and a
Eouple of University teachers
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_;'-i-‘_iiEI":I'here are two BSc programs, a Master program
: and a PhD program, all updated according to the
Bologna Declaration




rResearch

meondition-based Mainienance (CBM)

ERISkImanagement and modelling
E

0l ‘machine-economy-maintenance interactions

= -Jr act of'Maintenance on Production, Quality,
: i%’ﬁmpetence, LCC, environment, etc.

_EI Maintenance of quality, Maintenance Management &
Optimisation

—
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IData gathering, Databases, decision support
systems, decision procedures & information systems




I;e?éirch Projects _

BIDYNAMITE: Dynamic Decisions in Maintenance

HWARTAB AValueschamuntegrationiandiRisksinformed
HECISIoN capability:'Business models, New processes, and
itegrated IpIatforms for' Performance optimization in non-
nwr rchicallmanufacturing networks

V| tenance Function Deployment (MED) for continuous
fenhancement of company profitability & competitiveness

= e ——_'

T-'Ez‘ﬁ)ols and methods for maintaining software quality

__——

- dfInformation Systems for Selection and Implementation of a
Cost-effective Maintenance

L1 Data, database and IT for managing profitable maintenance




Ihternational Networks

RWYNAMITE: EU-IP, 6th-FP (2005-2009)

] fMInt Foundation for Research in
=1 V amtenance

e
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EIEURENSEAM European Research Network on
Strategic Engineering Asset Management

Ll ZVID: International Network for Industrial
Diagnostic
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Introuuction

BEiMaintenance activities may. cost from 15, to 4026
Withranraverageror2so)of thertotal’cost or
finishiedigoeods

="

s

E| va?-:' policy provides Rossibilities for acquiring

Early indications of changes of machine-state

f:’_ﬁ_{ese Indications could be of great importance
= alsoin detecting deviations in the |i)roduct quality
| ela‘lrly and before they show on quality control
charts

_ICost-effectiveness is one of the criteria that
shcla_uld be used to select a suitable maintenance
policy
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B Realfproblems in pro“duction, guality and
mgintenanceareicompliexidueitothernterplay
BELWEEN many factors

':l ‘ébases of CM software programs are limited

c d Inigeneral not integrated with databases for
1ant other activities
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~ EH/A'wide range database is required for effective
diagnosis and prognosis
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Yimproyvements in production and.
IdInLeEnance processes versus data

| Improvements in

production &
maintenance

- | processes

Reliable
solutions

Identification
localisation &
description of damag
& its developing

mechanisms —
Organisational




Mianbenance.as, a Profit Contributor s

OIDELLIVEAGVaNtaGES

igh quality production and machine

.I'_‘. - -

= ( bmpetitive price

'Del|very on time

Environmental friendly production and product

El‘“
==
a

Society acceptance




ey Cycle
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EIQJJQ grrtheessentialfforcestdnving TQMrand 1PM
ISitheimprovement cycle (Deming cycle), i.e.
4 Plan - Do - Check - Act

_ ,_t has been used that one should act as soon as a
' ”’*‘"‘ifallure IS occurred

-~ IBut, it can be used so that a maintenance action
Is started at an earlier stage, i.e. as soon as a
significant deviation in the equipment/process
condition is observed
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wora/Quality Maintenance (TQMani) s

BithSia means to maintain and improve

Onk Jnuously the technical and economic
fiectiveness ofi the production process and its
J

ments, i.e.;

L
g
2
S

_means to maintain the quality of the elements
- involved in the production process




M s

People “operator, mai : r—
training, age, €X

Methods ”speed, te
Environment “temp

Procedure ”steps order,
adjustmen
Service ” lubrication,
screw_:
M aintenance policy

-

Management
“planning,suppot

il
-
-

M arketing “custc
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oNManrRole

Honitoring and controlling deviations in a
ss, working conditions, quallty & production

o ol

~ o for detecting damage causes, their

veloping mechanisms & potentlal fa|Iures for
. __-;Ergerferm (when it is possible) to "“stop” or reduce
-:.-' —machine deterioration rate before it is too late

—

1 All these should be performed at a continuously
reducing cost per unit quality product




lhigracteristics of TOMain.

H js EoVersiapwiderangeiofiiaproduction process
gng not just machinery

prowdes tools and methods for proactive-
redlctlve maintenance

—

5 _. It IS planned and performed based on the

= ~needs'arise due to the deviations in the quality
- of the elements involved in a prod. process

1" It handles production and maintenance
technical and economic problems by
Integrating tools and methods belong to both
deterministic and probabilistic approaches




.
_] It advocates the use of a common database for
ime data of; machine condition, production
rocess, product quality, working environment
nd competence

'supports selection and improvement of the
jost informative CM system and the most cost-
1 ective maintenance policy

= 1t provides an overall view of the state of the
—*'-productlon process and maintenance technical &
economic impact on company business

—

_..-
—_—
m—

1It provides the basis for cost-effective and
continuous improvement of the production and
maintenance process




results of applying TQMain have shown a big

= beneficial potential

= -
i - =




3fits and Applicability o Ti@OMair

m—

etecting deviations in the state of a
:omponent/ machine/process, production
Cost, product quality and working environment
; t an early stage in order to control the
_'-_ “situation when it is possible by “stopping” or
= reducing the rate of the development

| Selectmg the most cost-effective maintenance
strategy/policy

Selectlng the acceptable deterioration rate to
“guarantee” no sudden failure during the lead-
time




— = el

tectlng imminent failures and follow up their
elopment and predicting the level of the CM

__ameter, e.g. vibration level

ssessmg the probability of failure, residual
life of a component/ e?mpment & the most cost
| ‘effective opportunity for performing
—— - mamtenance action

—— -l-—-

— ==
_— =
—#._

= Identlfylng damage initiation causes,
developing mechanisms and failure modes with
increasing diagnosis and prognosis precision
by relating ?ast measurements to the damage
subsequently found and safe lead-time
achieved




V. Applications & cost-effective & continuous Improvement p¥

—— s Implementation of- TQMain
nrlrgllli);?evrfance Implementation — . ——

=

Data sampling &management of
relevant activities
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Sehematic. description of the model.

Waitenance FunctionDeployment (MFD)

I The
IeqUETtent s
whose condution
should be
Taatntarmed 1
order to mamntam
the comparny’s
strategic goals

otpany s
sirate g —

IL Tools 1o
ruamtam the
condition of

Feryte pente
m |

1L
Letraties for

mhleation of
J[':"lEl toals m

L.

IV, Factors
recjuited to
snppont the
mtegration of
ratetAne &
wth plant

hshess




aleygories of losses w r t compan ;gtrategic
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YodISE

Category of lo:
to the strategic




(Outputs to be
achieved, j
m aintained -




Losses categc
(Requiremen
achieving,
maintaining and
improving the
outputs (Whats)) :




Losses category
(The tools that are
necessary to
preserve the
condition of the
requirements

Lack of or inefficient
maintenance policy

o
—




Losses category
(the activities tha
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BERDELecting the dewatlons In the process Is'to control the
Sib atlon at an early stage
-.

E| plylng cost-effective vibration-level is to replace
s mponents suffering deterioration cost-effectively

+ Assessment of the acceptable deterioration rate is to
&= avoidisudden failure during the lead-time

-
e
e i—

_-—_'__

At a potential failure, remaining working life & probability
of failure should be assessed

1 Applying MFD leads to identification and quantification of
profit losses and their root-causes




FAD p}\ 1'ng MED leads to identification and quantification of
profitilosses'and their root-causes
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