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Abstract: Production diversity imposes a real technologyiafale in time, which in its turn requires a va-
riable structure of the manufacturing system aretefore a diversified tool flow. The notion ,todbd”

is defined, emphasizing the differences from thtemnah flow of the semi-products. When a parameffer
the process is liable to asynchronisms, it is arsewf inevitable but also necessary perturbatidosng

the processing. Asynchronism itself is the meastiperturbation. In the majority of the practicadses,
the output perturbations are decisive upon theifitglof the process, the input and consequenttyeh-
dogenous ones depending on the former. Thereforplanning a production system, first and foremost
the output values with their perturbations are Igett then the commands with their perturbations dee
termined and finally the production system is pkthn
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1. INTRODUCTION

The specialized literature does not offer a systemi
analysis upon the input / output of the tools ia #truc-
ture of the production system, upon the hierardhdca
rangement of the tools in the structure of the potidn
system, upon the main perturbations induced bydbks
to the production system, upon the interactionghef
tools with the main components of the productiostem

In the paper, the authors analyze the place and the

role of the tools in the production system [1, e flow
of tools is defined as an atypical flow. The pdrations
caused by the flow of tools in the manufacturingtegns,
as well as their apparition causes are definedctassi-
fied.

2. FLOW OF TOOLS

The flow of tools can be interpreted as includiag,
necessary, a logistic system of the tools calledttiols
handling system.

Besides the fact that$c is a special, atypical subsys-
tem, it has only a distinct and relevant inputitgput in
EMe only existing as waste, since the tools aré&eint
used up during the processing; on the output in Bike
used-up tools are emergently incorporated in tRus
contributing to the process synergism.

All the entities components of$¢ shall have their
own inputs and outputs for tools, materials andrimi&-
tion, which are distinct, clearly related one te thther
by interactions. Part of them (SbMan, SbSt) mill
function in the tool demand-delivery relation. Qthe
such as: PCt, PSel, PAsc, PSet, PPreregs,Ribk func-
tion only in the receipt-by-decision - delivery atbn.
All the points of the monitoring flow will operaiafor-

The entirety of tools needed to carry out a pracessmational only at request, by superior decision, cbm-

the less so the entirety of tools existing in thetdry at a
given moment, does not meet the conditions, eithes-
retical, or practical, for making up a system. Hiere,
the tools will be considered hereafter as a flowning
from the central factory warehouse (total centetl af
tools — SScC = the tool requirement or the gerexedl
of tools — NSc), to the zonal section warehousegkeet
of tools — SScZ), to the local machine storagesaflset
of tools — SScL), to the machines (set of toolsdpera-
tion — SScO7Y), following the route of monitoring and
corrections of perturbations (control, selectioeshar-
pening, removal of broken tools, setting,
adjustment).
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pre-

munication consisting in informatic reports.

3. PERTURBATIONSIN THE FLOW OF TOOLS

Perturbations are endo and exogenous phenomena
whose effect consists in the undesired output neadif
tion when the input command (decision) is not medif
[3]. The perturbation causes are endo and exogeaniis
consequently the perturbations will be endo andyere
ous. The endogenous causes of the perturbations are
subjectivism in monitoring and management, utilaat
of natural technologies in processing, blockagdapta-
tion process and the exogenous causes are: relatitm
the input and output exo-environments. Consequently
the perturbations are unpredictable, unstable wop$s-
ible to avoid, which raises the SP vulnerability.

For FSc the main endogenous perturbations are: wear
and tear, break-up, setting, tool pre-adjustmeit)-n
observance of the process technological paramdi&s,
organization, tool penury along the flow, absent¢he
standard piling up tool stock, and the exogenousson
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are: unstable relations with the tool suppliers, tenner
of organizing the tool provisioning, which aregeneral,
managerial causes [4, 5, and 6].

The internal tool consumption is a perturbationitas
influences the outlets for stationary inputs; tbasump-
tion is brought about by the causes: break-upsr wed
tear, derangements denominated as follows tool. flaw
the wear and tear are predictable and therefore lmeay
foreseen in anticipation, with correction effedtraugh
preventive programs, the breaking up and the déaegu
tions are pre-eminently unpredictable, with de@&siu-
fluence upon the variation of the quantitative lenfethe
tool flux. The wear and tear only influences thealo
hierarchical level of the tools, in great numbed avith
relatively great frequency. Through preventive paogs,
the influence of the wear and tear upon the levaghe
tool flux may be reduced up to zero value. The kirep
up; and the derangements influence all hierarcHeal
vels: central, zonal and local, bringing along tihe! cir-
culation along the entire flux. Although the numtugr
the breaking-ups, of the derangements as well @is th
frequency is small, comparatively to the wear asak,t
their influence upon the variation of the quaniitatevel
of the tool flux is of significance. The tear andaw
bring along the tool circulation, exclusively inetten-
doenvironment, between the local piling up stoctoel
dresser for re-grinding/sharpening and zonal piling
stock — local piling up stock for replacement, with
affecting the quantitative level of the tool flukhe de-
rangements bring along the tool circulation, exglkely
within the endoenvironment, between the local gilip
stock — post of pre-adjustment for the adjustment the
zonal piling up stock — local piling up stock faptace-
ment, without affecting the variation of the qu#atiive
level of the tool flux. The breaking ups induce tobel
circulation in the endo-exo-environment and itserse.
The endo-exo-environment motion results in elimnmat
the broken tool, as waste, between the local pilipg
stock and the post for collecting the waste from efxo-

environment and the circulation exo-endo-environtmen

consists in provisioning from the exoenvironmetig t
central deposit, followed by its motion, set-up gime-
adjusted, through the zonal piling up stock, in liheal
piling up stock. Consequently, the tool breaking afp
fects the variation of the quantitative level o€ ttool
flux. The complete utilization of each tool, afterpre-
dictable number of re-sharpening operations, imibgs
the quantitative level of the tool flux. Consequignthe
provisioned tool quantity, on the inlet, modifié® tquan-
titative level of the tool flux in the endoenviroent.
Quantity supplied on entry into the central wared®is
the result you want to cancel the disturbance adben-
vironment - breaking and complete exhaustion ofstao
manufacturing. The quantity of provisioned tools de-
pending on the breaking up, and likewise tear apdrw
of the tools, unpredictable and consequently uistea-
ble, must be managed (monitored) in real time beimg
predictable. In SFa functioning, the perturbatiomsnif-
est themselves in every interaction

§<§,1<sism, 1I<j#i<n,

not as much on the input, as on the output.
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Fig. 1. Scheme of perturbations upofa.

A component entity in SFa is isolated, as in Fig. 1
undergoing perturbations: its owpg g4y Called pertur-

bation proper to the endo-environment; on the in-
Put P, evi » With effect on the commang_ called pseu-
do-command and on the outmy ., with effect on
the outputy. ~ called pseudo-output; all three types of

perturbations are dealt with as interactions thag:.w
e in their own endo-environment
E. >EMg - Pg e = df perturbation in their
own endo-environment;
« inthe input exo-environment
E, >E , — Pgew =Ug ey =df pseudo-command;
« in the output exo-environment
E. > E ., ~ Pseve =Yg ene = df pseudo-output.
There ensues that the three types of perturbations
the interaction S>Sl<i<sm, 1<j#i<n are ex-

pressed through the relation of dynamic interactibthe
perturbations:

Vpi (k +1) = Vpiu(k + 1) + Vpiy(k + 1) +VpiP(k +1)
= Y 0,040)+ 20,0+ 3 ge(x ) @

in which g, represents the interaction function express-
ing the influence of the perturbations on the comena
Ojy represents the interaction function expressing th
influence of the perturbations on the outpwie
represents the interaction function expressingitifie-
ence of the perturbations in their own structurd gn
the global interaction of the perturbations Bf; with

OE,, -

As the interaction relation above depends on the SF
structure, being an additive relation for a givemposi-
tion of n sub-systems, there ensues that the nyntoer
nature of the perturbations and their influencetenpar-
tial and global outputs depends on the structur¢hef
system and therefore, for determining them, thd rea
structure of the system must be known.

In the particular case of%c, there is specified that:

o for NL:

0 Ppegu are: diversity of the tools in ST states —
GOOD, WORN AND TORN, DEREGULATED,
BROKEN; the STSgnon-existence in STLneces-
sary in any moment of the processing; functional an
organizational (managerial) blockages in EdM;
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Pemi are: STSgnon-existence in STZ necessary for mance functional; and those of a qualitative nataey
processing the following mark; functional and orga- be evaluated and indirectly influence the perforogan
nizational blockages in EMi; functional [3].

Peve are: functional blockages and the non-existence The global manipulation process of a tool in a com-
of the interactions between PCt and PSel; plete FSc unfolds on the three levels and consists in the
tool consumption is an important perturbation ia th following activities, consuming the time marked pa-
endo-environment. In material processing, tools arerenthesis:

consumed. The tool consumption mayspeictural
brought about by the processing diversity which-con
sequently requires a great tool diversity with high
change frequency, araf level(quantitative, in num-
ber units toolaf) brought about by the dimension and
frequency of the same manufacturing lot within the
time intervalr;, The structural consumption rises once
with the manufacturing diversity increase and the o
of level once with the increase of the production v
lume of the same maiR, (with the productp,, n)

on local level (NL) —tyanne

manipulation of Scfrom AP of my in PCt, (tyansa)
manipulation of Sgfrom STL, in AP of m, (tyanse)
control of Sg in PCt, framing Sg in one of the states
- B, U, D, R and its markinddisq).

on zonal level (NZ) tyannz

transfer of Scfrom PCy in PSel {risq)

reading the Scmarking and selecting the transfer in
PSel (citse)

(0]

o transfer of S¢B in STZ (ts12)
+ forNZ « on central level (NC) 4yannc
0 Peaw are: STSgnon-existence in STZ for processing , transfer of SdJ from PSel in AtASCHas)
{I?r(Rk:k:var)}, diversity (_)f the. tool changg activities, o transfer of S from PSel in PPreredrforereq)
d|verS|t¥ of the. tool manipulation trajectories; o transfer of S(R from PSel in PDe(tripe,)
Y ?ﬁgii r?tr:fagtjircl)crltlsogﬁ:otr)llgcj)%kggless _?gda:gns'_l‘?é'?te”ce ofg transfer of SgReasc from AtAsc in PPreretkereg)
O Pewe are: fu.nctional blockages and non-existence of g::ﬁ;egfo fsgfvfi;ﬁrgssrnclalg:é;tt{ge)
the interactions between STZ and STd.< I <Qsu o transfer of set up $érom PSet in PPreregripreres)
« for NC: 0 pre-adjustment of SReasc and ScSet in PPrereg
0 pegu are: non-existence of STSand of PS as stan- (tprereq) . .
dard central piling stock in STC, diversity of ttuwl ~ © transfer of pre-adjusted Sand Sgin STZ trist2)
change activities, diversity of the tool manipudati © transfer of SqR from PDg in EM (trrew)
trajectories: There ensues that:
0 pemi are: managerial dysfunctions in ApSc, functional ty —t +1 +t
blockages and non-existence of the interactions anhL = “ManSd © "ManSe © fctsd
STCo EM STCo PSet PSet PP tvannz = trisel t teitsel + trisa (2)
> i > et, € rereg, tManNC: tTfAsc"' tTfPreregl."' tTfDes + tTfPreregZ + tTfSet"’
AtAsc > PPrereg, PPrereg> STZ, tsett triprere + trrereg + trist2 + triem
PSel> (PDs;, AtAsc ,PPrereg ; . . . .
. . : . and the total manipulation time in a complete cywik
0 Peme are: managerial dysfunctions in organizing the be:

tool manipulation, functional and organizational

blockages and non-existence of the interactions

STCr STZ, STCr PSet, PSet> PPrereg,
AtAsc > PPrereg, PPrereg> STZ, PDe > EMe.

Every perturbation provokes a blockage in the SFaH

functioning which, for its elimination, requires aux-
iliary time, whose size negatively influences ttzdue of
the performance functional. To the purpose of ojziimy
the performance functional, there must be known th
perturbations and the blockage causes, as welheis t
guantitative and qualitative evaluation, which ddou
allow the minimization of their influence upon tper-
formance functional.

As the perturbations are of different natures, difre
ferent causes, are expressed in different unitaadsure
and have different influences, their correct tresttn
cannot be done through determinist models, oniyutin
fuzzy models.

4. EVALUATION OF PERTURBATIONS

Following the previously presented facts, the gertu
bations are of quantitative and qualitative naturbe
perturbations of a quantitative nature may be dtant
tively evaluated and they directly influence thefpe

®3)

In the relation above, the highest importance isl he
by the pre-adjustment/set-up times and the trarisfies.
ence the perturbations caused by these timedwiithe
most important. To the purpose of reducing there, th
automation / mechanization of these activitieseisom-

tvant = TmannL + tMannz + tvanne

emended.

The perturbations produce auxiliary times which ne-
gatively influence the performance functional. Frthis
standpoint they are undesired. However some of dEm
settings, pre-adjustments pertaining to the adaptat
process; control which is a necessary process Her t
quality of production; sharpening, necessary foe th
complete utilization of the tools, are needful éqtimiz-
ing the material processing.

When a parameter of the process is liable to asyn-
chronisms, it is a source of unavoidable but akces-
sary perturbations during the processing; asynémon
itself is the measure of perturbation.

Production diversity imposes a real technologyarari
ble in time, which in its turn requires a variabteucture
of SFa and consequently a diversifigBd= SP identifica-
tion and controllability imposes the orderly deyaiment
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of all processes, with the observance of the telcigial
precedence conditions and of the restrictions énrtia-
tions of equipotency, coordination / subordinatishjch
entails priorities among the different productioctia-
ties. This way, the modification of the orderly ganof
the technological operations in the process impties
modification, the change of the transport trajdetiof
the semi-product in the processing, the tool chatige
modification of the stocks on the flow, of the iziition
degree of the manipulation and storage facilittersSf/ P;
and tools, of the tool programming, of the producti
capacities and of the manipulation and storagditfasi
The greatest effect of these modifications pre-emtiy
manifests itself in the transitory regime, whoseation
must be minimized.

In the majority of the practical cases, the oufpet-
turbations are decisive upon the process stabittg,
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in which the causes c are: initial decision, ihigam-
mand, execution, error measurement, perturbatiatuev
ation, correction decision, correction command,oact
re-evaluation, perturbation annulment.

The value ofp, determines the duration of the transi-
tory process whose minimization mmis desired to be
as short as possible.

5. CONCLUSIONS

During material processing tools are worn and bro-
ken; these ones constitute main perturbations inirid-
tering tools; for their correction, tools underdé-lme or
on-line control, and the used and broken toolssarg to
a selection post for worn tool reconditioning / ken
tool elimination.

Another important perturbation detected through the

input and consequently the endogenous ones degendiroff-line, on-line control of the semi-products/fi@ipieces

on the former. Therefore, in planning SP, first doick-
most the output values with their perturbations seg

is the deregulation of the tools in the process.
During a long time interval, tools are flawed

then the commands with their perturbations areredete (cracked, shattered, broken into pieces) or brokea,

mined, and finally SP is planned. Depending ondtie
gin of the cause in the external environment, thegen-
ous perturbations are: on the inpyutapd on the output
p.. A multitude of exogenous factors bring about yert
bations. Among them, the most important are: tiy¢hrin
and the level, unpredictable, of the clients’ osdend of
the market requirements, the diversity of the miarke
quirements, limited resources of the factory onedet
mined time intervals (production capacities, faie#,
SDV-s etc.), time lags in provisioning from the pligrs
of raw materials, tools, etc. All perturbing factamen-
tioned above create a great degree of vulneralfitye
factory, whose effects may be minimized only thioug
realistic prevision, dynamic monitoring in real &nand
optimal decisions, which may be dynamically coresda
of a competent management. The technical entitlye— t
tool flow in a factory presents no sensitive vuaislity
with high risks at strong perturbations, of anyunat
being relatively stable.

In the time interval of the complex process comsist
in the succession decision — command — action tdiper
bations — monitoring — corrections, in real indiadten-
vironments, delays appear inherently and naturally

The delay is defined as the time interval elapsed b
tween the decision taking moment and the pertwbati
correction moment.

This means that the total delay measured in tirme in

cludes all partial delays which arise in the susiteskey

points, which are: decision, command placement,-com
mand execution action, measurement of the executioiy]

real result, perturbation assessment, a new decisio
perturbation correction, re-evaluation of the newaal-
tion until annulling the perturbation.

The resulted perturbation is evaluated in timel gl
called temporary perturbation and is expressed:

(4)

ming

p. =Dt ,cON

c=1

they can be no longer used and consequently are- eli
nated as waste. Hence, tool penury may come uptkgth
undesired effect of the manufacturing organizationa
blockage. Tool penury may appear at the machin¢ghen
flow, in the zonal section warehouse or in the &@nt
factory warehouse. This is a major perturbationciwhi
must be eliminated through managerial measureshi§o
purpose, the tool global administration, includitige
automated evidence and monitoring is an issue ef th
tactic management (planning, programming, monitprin
department).
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