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ABSTRACT

Time factors of maintenance logistics in regard to service process.

In the realization of maintenance processes the logistics activities, the maintenance logistics
processes create a determining part. The realization of maintenance process has a bearing
on purchaser satisfaction basically foo. The maintenance activity like a influential factor of
purchaser satisfaction appear in three basic area:

» in the production and service process,

= by the purchasers by the maintenance and servicing of the product,

» in case of administration of maintenance service.

Dominant activity of the maintenance logistics:

= supply tasks of the materials, components, tools and services,

= operating of the supply chain of maintenance logistics,

= store management of the maintenance logistics,

* maintenance inverse logistics.

On the maintenance logistics area the time factors and the influential parameters are
formulated by means of the mathematics and we define the optimal time of the
maintenance activity starting by the lead-time.
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1. INTRODUCTION

The shaping of the process of the maintenance logistics and the applied
logistical strategies are basically determine the transit time of the maintenance
activity by which the satisfying filling is substantially influenced of the given products
customers.

It was investigated whether which time parameters are determinable for the
fransit fime.

The basic condition of the start of the maintenance activity is the existence of
the followings at the object under the activity:

= the necessary type of materials in suitable quality and quality,

» the necessary type of constituents in suitable quantity and quality,

» the necessary type of facilities in suitable quantity and quality,

» the necessary services to the maintenance and the staff.

The assurance of the above conditions is the task of the maintenance logistics.
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2. TIME FACTORS

In case of the time parameters of the maintenance logistics two main factors
are considered as can be seenin (1).

t,=t, +t, (1)

where
t, transit time of the order process of the necessities,

time of demand of delivery, that is the total time of the logistical activities connected

to the maintenance object

ty

3. PROCESS OF ORDER OF THE MAINTENANCE NECESSITIES

The ordering process of the necessities (materials, constituents, facilities, service,
staff) can be seen in Figure 1.
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Occurrence of maintenance demand ‘ RS
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Occurrence of demand of order
(At1 ) *
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(1 *

Determination of the ordered quality

Figure 1. The process of the order of and time request for the cost of
the maintenance necessities purchase  (At;)
na
_ Opinion and record considering the
tMAia/a - Z At/'a/'aka (2) ‘ offers (Ats ) ‘
k,=1
where: . .
i - is the identifier of the ‘ Selection of the price offer
a (at,)
tfransporter,
j, - is the identifier of fthe
material which should be
purchased, Proceeding of the order
k, - is the identifier of the time (Aat;)
increment of the process of
ordering,
n, - the maximum number of Treatment of the accepted order
the fime increment has (at,)
been considered, which

means the number of
activity elements of the ( Stop )

process of the ordering.
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— for the constituents of the maintenance process

tur,, = 2 Ml )
K,

where:
i, - is the identifier of the transporter,

is the identifier of the constituent to be purchased,

~.
-
|

k_ - is the identifier of the time increment at the ordering process,

n. - the maximum number of the time increment has been considered, which means the
number of activity elements of the process of the ordering.

— for the maintenance facilities:

né
tME,e e z Atie Joke (4)
k,=1

where:
i, - is the identifier of the transporter,

jo — is the identifier of the constituent to be purchased,

X
|

is the identifier of the time increment of the ordering,

n. - the maximum number of the time increment has been considered which means the
number of activity elements of the process of the ordering.

— for the maintenance service:

tMS,-sjs = Z Atis Jsks (5)

where:
is - is the identifier of the given service,

js - is the identifier of the service to be purchased,
k, - is the identifier of the time increment of the ordering process,

ng - is the maximum number of the fime increment has been considered which means the number of
activity elements of the process of the ordering.

By using (2), (3). (4) and (5) the transit fime can be given for the materials,
constituents, facilities and services which are necessary for the ordering of
maintenance. It is expedient to write the followings:

na
tua,, = D At} =min (6)
k=1
ks 7)
t = At. ., =mi 7
MRi J kzzl lrjrkr e
r'r V4
ne
tME,-e,e = Z At; ; , =min (8)
ko=1
nS
tus,, = ZAtisfsks =min (9)
k=1
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4. LOGISTICAL FEATURES OF DEMAND OF DELIVERY NECESSARY
FOR MAINTENANCE

In the followings the time factors to be connected with the demand of delivery
of the necessities will be investigated. The time factors are belonging to the place
where the necessity should be satisfied and to the object being under the
maintenance. These factors can be:

» fimes for logistical activities,

» waiting fimes for the necessary facilities and equipments.

Logistical type of activities in field of maintenance logistics can be the next:

= different kind of storage activities, activities in connection with stores

(transmission in and out),

= qctivities in connection with demolition or making of unit packages,

» commission,

= transportation,

= packing,

» classification

= removable constituent
= constituent for recycling
«  pieces for putting as waste

The time necessity for the demand of delivery of maintenance will be given in

Figure 2. taking the logistical type activities into regard.

Flow of Logistical Process of W
Information )
A

ordering

Necessities,
demands

A

C Storage )
— — Maintenance
E— CFormlng_ldemolatlons) objectum
of unit package
C Comission )
| C Packing )
C Transportation )
C Classification )

Logistical activity flow
of material and
information

v

Transporter

Recycling

Figure 2. Logistical features of demand of delivery necessary for maintenance

In the system of the demand of delivery for the maintenance activity all the
time new material and facility transportation is taken into regard, because for
example in case of material the necessary oil or glum can’t be renovated and also
the facilities are considered not to have to be renovated due to the maintenance
demand.

The satisfactions for the constituents can be carried out from the point of the
logistics is three different ways:

= transportation of the new constituents from the transportation in store or

transportation of a renovated constituent has been in the store,

» the constituent has to be manufactured before the transportation,

68



ANNALS OF THE FACULTY OF ENGINEERING HUNEDOARA - 2006 TOME IV. Fascicole 1

» the given constituent has to be removed from the original place and then
after reparation should be put back.
If the transportation is proceeded from the transportation in storage, (new or
renovated constituent) then the time for demand of delivery is:
= in case of parallel activity

tirt = miax{th’_r} (10/q)
= in case of serial activity
(10/b)
bR = /Z "WR1,
r r
where:
tr, - fime of demand of delivery for given maintenance task in case of demand of delivery

from store,
tyrs, - time of demand of delivery of a fransported constituent for the transporter i, in case
of given maintenance activity,

tr,. - the storage time necessity in case of supply between the transporter i, and the
maintenance object,
t- - the fime necessity for forming and demolition of unit package in case of supply

between the transporter i, and the object under maintenance,
t, - fime necessity for commission in case of supply between the transporter i, and the
object under maintenance,
tr - the time necessity of storage in case of supply between the fransporter i, and the
, object under maintenance,
ts,. — the time necessity in case of supply between the transporter i, and the object under
' maintenance.

(P IEPIL S (12)
i :1,2---n,-,
where:
tTf,,f,K, - the storage time in the sore «, for the constituent j, and fransporter i, during the
supplying process,
N i) the number of stores for the constituent j, and transporter i, during the process of

supply,
n. - number of the fransporters being involved.

Iy

n, - number of the transporters being involved.
ny (ir) g (irodr)
e, = 2, 2t (13)
J=1 Ke=1
where:
te - the time for the construction and demolition of the unit packages x, at the

ir.r Ke

constituent k, and transporter i, -during the process of supply,

n, (ir’jr) - the number of construction and demolition of unit packages in case of
° transporter i, and constituent j, during the process supply.
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n, (i) (i)

b, = 2, 2 . (14)

J=1 Ky =1
where:

t

irsJr <k

- the time for commission x, in case of the fransporter i, and constfituent j,
during the process supply,
n, (ir,jr) - the number of commission in case of the transporter i, and constituent j, .

n (i) (i)

=2, 2 ta,. (15)

J=1 K, =1

where:

- the time for storage «, in case of constituent j, and fransporter i, -in case of the
process of the supply,

n, (i,,j,) - the number of storage in case of the constituent j, and transporter i, .

ty

’rvfr,Kr

to, = 2, 2 fs (16)

where:
tS

irJr s

- the fransportation time «g in case of the constituent j, and transporter i, in the
process of supply,
n (ir,jr) - the number of fransportations in case of constituent j, and transporter i, .

Ks

Summarizing the content of (10), (11), (12), (13). (14), (15), (16):

Jr ir) nKt(i,,j,) n/,(ir)
jr=1

n
tipy = m_ax{
’f

ir=

n/r(ir) nkk(i,,j,)
+, te
Irdp Xt

Jr=1 Ky =1

ny, (i) 1, (irsdr) ny, (i) g (ir i)
DD S DD Y N (17)

" Irdp xr e Irdp Xs
Jr=1 K, =1 Jr=1 Ks=1

It can be prescribed as an object function that (17) should be minimail:

n/r(if) nk,(irvjr)

(i) neg(ir.dr)
+ Z z tRf,.j,,K, + 21 Z ts’.rvl.h‘(s}=min (18)

Jr=1 K, =1 Jr= Ks=1

On base of (18) it can be concluded, that the value of the object function in
case of supply of the constituents for the maintenance from a transportation in
storage is depend on the:
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= number of the transporters being involved,
» number of the constituents being transported,
= andon

« the number of the storages (n,-r),

-  the number of the compositions and demolitions of unit packages

n. ,

[ ]J

= the number of applied commissions (”K,)'
« the number of applied storages (nKe),

= the number of transportations (nKk),

» per fransporters and constituents (n, )

» the time demand of given logistical activities in case of given transporters
and constituents.

The real fime necessity of the logistical activities are added by two parts:

» the real technological time of the logistical activity,

» the waiting times for facilities, equipments, which are necessary for the
given logistical activities and perhaps also the waiting time for the
maintenance object.

All of the elementsin (11) can be written as

o :t'.‘ +t".. (]9)
Irodr Yir,jr irJr
where:
t, - af given maintenance activity the real time for the logistical activity a in case of the
""" product j, at the transporter i, ,
t - at given maintenance activity the technological time for the logistical activity a in
" case of the product j, at the transporter i, ,
t - at given maintenance activity the waiting time for the logistical activity o in case of

“r the product j, it the transporter i, .

Bellowing to the information of (18) the followings can be started:

w =t;_ +t;_ =min (20)

or
t -0 (21)
t =min (22)

Hr.jr

If the assurance of the necessary constituent bellowing to a given maintenance
activity a carried out by renovation of the dissembled constituent at an external
place, then for the determination of the time of the demanded of delivery the
followings should be taken in to consideration:

» the time necessity of the logistical activity being proceeded between the

object under maintenance and the renovation place (ts (i, j )),

» the real time of the renovation
In this case the time for the demand of delivering:

turs = tur1 T 15 (irjr ) +1e (irjr) (23)
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If the maintenance activity is proceeded by the re-manufacturing of the
necessary constituent the total manufacturing time should be taken info

consideration (tg (i,.j,)):

thrs =turt t o (irjr) (24)

The materials, facilities the necessary times of demands of deliveries can be
written in a similar way by using (18); (23) and (24).

By using (1) let us denote the necessary times for carrying out the maintenance
activity:

t,, =tua +1tya;  for materials, (25)
la, =tyug +1gg;  for constituents, (26)
t,, =ty +igg; for facilities, (27)

t, -1is the time for demand of delivery .

as

Let us denote the time when it turns out the maintenance has to be proceeded
by t,. So the possible start of the maintenance activity at the object is

tp =1 +max{taA;taR ;taE;taS} (28)
where:
t, - 1s the time of occurence of the demand

of the maintenance.
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