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SUMMARY
The article presents the simulation of a production program in a car body
Press Shop using the releasing theory. The releasing algorithm has been
tesied on a press line during a month, using for calculations the critical
section concept, understanding by this the total quantities q; for each item
R, which can be retrieved in production composition and will be achieved
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The Press Shops of the automobile industry
have a characteristic strafing and stroking
production of the extremely high press lines,

Due to the special problems that can
oceur {equipment defects, broken dies, blocking
due to lack of metal sheet) the follow-up
problem and production programming has to be
given a special attention because a syncope, a
misprogramming, a breken die during the
production process can lead to blocking the
entire production flow until T/C Final Shop.

It has to be specified that in the
automobile industry a single die set is used,
there are no doubles in case of dies damaging.

The following presentation is a terse
summary of the application, and emphasizes the
simulation component — that is planning.

1. General goals

The releasing algorithm wants to establish, in
the simulation regime, the item manyfacturing
schedule, for H1 press line, during & month, by
running, in the simulation regime, repeatedly,
the aigorithm, using a time lens (a time interval
chosen flexibly by the operator). §

As a result of each simulation, we have
the item manufacturing schedule on HI1 line,
including:

»  Their launching order, considering the
items wiil be grouped on families, based on
the die code used for manufacturing;

» Launched and released guantities on
each interval;

» The extra quantities manufactured, for
the items planned on export on selected

month and year;

» It is taken into account, in establishing
the final quantities, manufactured in the
interval, the maximum storage capacity and
the current stock of that item;

» We have a schedule (calendar) for
releasing each item, which includes the
manufacture starting date, beginning hour
and minute — and manufacture finishing date
/ item, hour and minute;

» We also increase the scheduled
quantities, as well as the claimed production
quantities, using for this the acceptability
rate of each item;

» For caiculating, we use the critical
section concept understanding by this total
q; quantities for each item r;, that are
claimed by production compenent, and
imposed to be achieved, with necessity;
available working time on selected interval
{extracted from the monthly working
schedule) must be compared with the critical
section release time:

- if available time is shorter than the time
requested by the section, there will be items of
which the production schedule will be achieved
entirely, and an item subset of which the
finishing date can be found on the right side, on
the time axis, related to the right limit of the
workiag interval. In order to satisfy the critical
section, there is the possibility to run the
algorithm by adding a time correction {adding

* hours or even entire shifts to the daily working

schedule, which leads to increasing the _final
hour of the working day on the entire month),
fact that supplements the available working
time on the interval;
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- if available working time is longer than
the time requested by the critical section, then
Tr, the section releasing time is used for
manufacturing the section items, of the
quantities requested by the section, and the
suplementary Td - Tr time is used for
supplementing the manufactured quantities of
each item, on the condition that the item on
which the quantity is supplemented should have
an export schedule. Still, the manufactured
supplementary quantities cannct overpass the
difference between the maximum storage
capacity / item and current stock of the given
item;

For calculating the manufacturing time
quantities / item, we use time rules from
working sheets (assembly / dismantling /
adjustment / dies adjustment and strokes...); the
aleorithm operates by increasing the working
time for two reasons: to correct, if necessary,
the working sheets unconformities, and to

compensate the immabilising statistic times
from the accidental times.
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In the situation in which, during a month
interval, by running chainly the algorithm,
quantities which will be manufactured in the
next month come out, these can be memorized
and included, in the schedule, next month.

i

2. Initial data

2.1. Structure of the interface with
PRODUCTION COORDINATION

The application interface with the coordination
department of produaction it is followed by a file
of which the structure is shown in the table
below.

The file assures the writing, on variable
time intervals (beginning of the working month,
end of the first week, of the second week,

etc...), quantities planned for production,
export, and for spare parts.
At the same time, the quantities

manufactured in the Press Shop for each item
must be written down in the file, with an at
least daily frequency.

Table 1. Interface with PC (production coordination)

O realiz prod day

Quantity achieved on days, for production L

Oty realiz_exp day

! Nr com Order number
2 Plan_vers Schedule version
3 Plan luna The month which is scheduled
4 Plan an The year which is scheduled
3 Data_com Order date
6 Cod reper Scheduled item code
7 Tip veh Vehicle type
8 Qty_plan Total scheduled quantity / item
9 Qty_prod_tot Scheduled guantity for Production
it On: prod day Scheduled quantities vector / days ( production)
1 Pty exp tot Export scheduled quantity
12 Exp due date Delivery date for export order
i3 Oty ps Total spare parts scheduled quantity
14 Stoc_curent_prod Current stock for production
15 Stoc_curent_exp Current stock for export
i6 o realiz_prod Achieved quantity for production

[ 17 Oty realiz exp Achieved quarntity for export

.18 Oty ramas_prod Quantity to be achieved for production within the next month
iy Oty ramas_exp Quantity to be achieved for export within the next month
20 Ps due date Delivery date for spare parts order |
21
22

Quantity achieved on days, for export

2.2, Interface management

To Tk > To Tk+l  Tpt

Tkt

Tp2 Tkm Tpn Ti

1

‘This is the time axis, on a random month,
between the 1* of the month and last day of the
month.

31
Interface is supplied with data on the

following time points:
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To - schedule initialization on month

plan_luna, and year plan_an; All fields- must be-

filled in, the achievement ones being null;

Tp,... Tpn - schedule extention (by
adgition) for a new time interval; The following
fields are modified:

Qty_plan

Qty_prod_tot

Qty_prod_day , for days consecutive to
those effectively loaded at To;

Qty_exp_tot

Qty_ps

Tk, Tk+1, Tk+m — it’s writing the daily
achievents for production, export and spare

parts, the stocks are aligned to the process
values. The following fields are updated: ~ '~
Stoc_curent_prod .
Stoc_girent_exp
Qty _realiz_prod’
Qty_realiz_exp
Qty_realiz_prod_day
Qty_realiz_exp_day

Ti — a time point in which the balance is:
done between scheduled quantities per month
and achievements, the unachievements on the
current month are written in the fields:

Qty_ramas prod

Qty_ramas_exp

To be taken into account on the next
month scheduling.

Application Presentation

If option 13 is selected, ITEM RELEASING, procedure oppmc8i8.p displays the screen

AL

] i
2081 Luna:
Coef icient ma jorare timp operare: 9,88
Primul interval 7: np. Prelar rest luma precedenta 7! ypyo
Corectle timp Iminutel: @ _
. Data fiwmala: _ -~ -~

Data Initiala: s’

Time lens

-47-



THE ANNALS OF ‘DUNAREA DE JOS” UNIVERSITY OF GALATI

FASCICLE V

ORDONANTARE FRODUCTIE PRESAJ

a5-97-01

i| 1. GESTIUNE TABELE APLICATIE
2. RAPOARTE
3. SIMULARE EXTRA PROCES (IN AUANS)
4. CODRDONARE S1 URMARIRE PRODUCTIE
5. SIMULARE IN TIMP PROCES&UIRTUAL
6.

I

i 8.

-

i 1@,

REESH
12.

13

14,
15.
16.
17.
i8.
19.
20 .
Z1.
ZZ.
23.

24

. ORDONANTARE REPERE

. MENY NARINTENANCE

Please select a function.

F4 or blank to Exit

nter data or press PF4 to end

The interval on which the time lens
operates is specified by the two dates (d1, d2)
from the screen below. The right limit of the
interval represents also the maximum date
(maximum achieved quantities) for critical
section d1 - d2.

The normal usage cycle of the time lens
{and also the critical section} is described
below:

Lens 1(S1) Lens 2(S2) Lens 3(S3) Lens 4(54)

Thus, we have a representation of the
time axis, with the days of the month and the
intervals on which the program will be run
chainly, the straight limits of the intervals on
the period 1 ... 30/31 of month representing the
maximum dates of the critical sections S1... Sn.

- Input parameters:

- year: year on which the simulation is done;

- month: month on which the simulation (and
the scheduling) is done;

- increasing coefficient of the operating time:
usually, its value is 1.2, but it can also achieve
other wvalues (1, 1.5, ..); It allows the
adjustment of the standard times, or the
addition of delays, due to accidental breaks,
taken in consideration anticipatedly;

- take the rest from previous month? : if “yes”,
the possible remained quantities to be
manufactured from the previous month are

taken into account for simulation (to be

‘manufactured) within the current month;

- time correction (minutes): minutes introduced
are evenly allotted on all the working days of
the month, leading to increasing the final hour
of the standard working day. If, from the
monthly working schedule, there comes out an
average final hour for the working day x, then,
by using the correction, the final hour can be
increased to x + y, where y = correction vajue /
number of working days of the selected month.
- the initial date represents d1 date of the time
lens;
- the final date represents d2 date of the time
lens.

Once specified the input parameters, the
command F1 can be run - that is the running of
the releasing on the selected time lens.

Algorithm steps:

1) We add, if we take = “yes”, quantities
to be manufactured from the previuous month if
there are, and we add them to the current month
schedule (qty_plan, qty_prod_tot, qty_exp_tot);

2) There comes out a report of the {tems
without acceptability rate (if such items exist);
the quantities gty exp_tot, qty prod tot,
qty_ps, and qty_plan and their amount are
increased, taking into account the acceptability
rate of each item;

3) The daily quantities from the
production schedule are increased with the
acceptability rate (qty_prod_day[1]);
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4} There comes out a report of the items
that do not exist in the production sheets (if
such items exist);

5) The production launching priorities are
calculated for each item, from standard
priorities table, for production, and for export,

and the item is promoted on the highest priority
obtained

6) The items are grouped in families,
based og the.die cede which is.used for the item
manufacturing;

. In this moment, you get the screen shown

below:

ot Di:lalt

il

| cod_reper secu Priorit fam_secv Cod

i Reper Reper MatritaP

i w - _ I ] m

; M96527851 F INNER HOOD 1] 9 NPCZ-UN 3

' n96315272 PANEL—-REOF 0 4 FAMOOG ACPO5SY

: M96320639 PANEL-ROOF 0 4 FANOO® ACPOS8

i M96314640 REIF-OUTER PRHEL,TRONT 2] 4 FaAMBO1 MPC2-UN 3

' M96314641 REIF-OUTER PANEL.FRGNT ¢] 4 FAMBOG1 MPCZ-UN 3
M9I62B3IZ276 PANEL-QUTER,HDOD 0 41 FANOOZ MPCZ2-UN 3
M96315243 PANEL-OUTER, HOOD 0 4 FANBO2 HPC2-UN 3
M96503343 PANEL-INNER, TRILGATE 0 4 FAMOOI MPCZ-UN 3
M96527730 PANEL-INNER TAILGATE 0 4 FAmMOO3 MPCZ-UN 3

| M96512946 PANEL-OUTER, TAILGAHTE 0 4 FAMOO4 MPCZ-UNK 3

§ N96512947 PANEL-ODUTER, TAILGATE 0] 4 FaMA04 MPC2-UN 3

§ K96512948 PANEL-OUTER, TAILGATE 2] 4 FaMo04 MPC2-UN 3
M96512950 PANEL-OUTER, TAILGATE g 4 FANOO4 MPC2-UN 3
MI6512951 PANEL-OUTER, TAILGATE 8 4 FANOO4 MPCZ-UN" 3

: MI6563495 PANEL~INR.RR DOOR LH ¢} 4 FAneos MPCZ2-UN 3

manita la ordine de inkrape

3 fare

A parenthesis: with the function FS5,
AUTO, we established “on automatic” the order
of entrance in the production process. The use
of this function is advisable, because the
mapual setting of the fabrication order raises
further problems;

7) we calculate the quantities to launch
for each item, on the current time lens:

Q! = plan + (optionally) previous month
rest — achievements (export + production).

8) we calculate the maximum section (the
scheduled quantities are cumulated planned for
the production in the interval di — d2 of lens);

9) we calculate the average final hour of
the working day;

10) we calculate the production time for
the critical section quantities (Tr);

11) we calculate the available working
time (+ correction, if correction is specified);
be this time Td;

it Tabhrical e

Ordine reperel Fl-Calcul ENTER-Ordine FS5-puto F7-3trg

12) If Tr <= Td, then the available time
assures the achieving of the critical section
quantities (of maximum), and we also have an
excedentary time budget, used for working and
for “filling” the storgge capacities, but only for
those items which have an export schedule, so
that they would not overpass the launched
guantities; .

13) If Tr > Td, then the available working
time does not assure the achievement of the
critical section quantities, the manufactured
items and the ones remained to be done are
shown;

BY

Case II:

Once reached this point, normally, one
can try to increase the time correction, and to
run the algorithm again;

Further on we present the algorithm used
for each of the two cases:

Case II. (Tr-> Td)

a)  We calculate the time ‘to achieve the
section;



THE ANNALS OF ‘DUNAREA DE JOS” UNIVERSITY OF GALATI

b) We

calculate

the

achievement

schedule of the section items (schedule on days,
hours and minutes of the quantities to be
manufactured of each item);

st e A L A

c)

achievement schedule for the items;
The screen below presents the report of
the achievement schedule for the items in case

We can

see

FASCICLE V

(and

list)

Hr Cod reper ﬂtg Qig“§ect ﬂty reallz Qty Data 0
’ Lans " Rest Inceput I
115052705 1 |17 T N DR i
Z M96331978 1,565 98 98 1,467 01-05-2001
3 M96326639 1,172 90 ) 96 1,087 01.-05-20901
4 M96315272 1,479 ©'9g o 90 1;389 92-05-2001
5 M36314640 1,181 98 98 1,083 82-05-,2001
& N36314641 1,230 98 98 1,132 02-05-2001
7 N362B3270 485 99 90 395 03-65-2001
8 N96315243 806 98 98 708 03-085-2001
9 MI6527730 1,719 107 107 1,603 03-05-2001
10 M96503343 1,196 107 107 1,889 04-05-2001
11 M96512946 991 a7 a¢ 964 04-05,2001
12 M965312947 925 gL 9. B35 94-05-2001
13 M965129448 925 90 90 835 04-05-2081
14 N96512950 g7a 98 98 780 £7-05,2061

S ey calenday

The next screen, presented below, is obtained by horizontally moving the screen above, and it

vealizare

reper .

Calendar Reperel Td < TrSc | Fl-Inref

F2-List F4-les

represents the achivement schedule of items on the specified duration:

MR i i, Mt

"

Ora

Data

|

dra

a1z

Tinp

Ore

Ora

Inceput Inceput Sfarsit S8farsit Operare Operare Final
[Minl Progr
) Zi

01-0L- 001 0. OUE1-0h- 2001 m [ 144 m IR
0:/05-2801 10.34 01-05-2091 193 3.9 13.00
01-05-2601 13.47 02-85-2001 9,29 168 Z.GB 40.00
02/05-2601 9.29 02-05-2001 11.28 119 1.00 59.00
02-05-200% 11.28 02-05-2801 14.03 155 2.00 35.00
02-05-2001 14.63 03-05.2601 B.40 95 1.68 35.08
03-05-29001 8.40 03-05-2001  11.40 180 3.08 0.00
03-05-2001 11.46 03-05.2001 13.006 86 1.006 20.00
03-05-2001 13.09 04-05-2001 8.39 157 Z2.00 37.00
04052001 8.39 044052001 10.39 120 2.00 0.00
04,05-2001 18.39 04-085-2001 12.53 134 2.00 14.90
04-05-2001 12.53 84-05-2001 14.45 112 1.09 h2. .88
04-05-2001 14.45 07-05-20681 g.59 e 1.00 12.00
07,05.,2001 B.59 0?-05-2801 16.57 118 1.00 50.00

ﬁtﬁrﬁ calewlar sealizare reper ..

Lalendar Reperei Td < Tr3c | F1-Inreg FZ-List F4q




The beginning date, hour and minute

quantities / item, date, hour and minute for

finishing manufacture, and also manufacturing

duration, in hours and minutes are emphasized.
Case L. {Tr <= Td)

a) We calculate the time to achieve the
section;

b} The current storage capacity is taken
for each item of the section;

Utﬁ sect

;. ©) We redistribute evenly for all items the
time differenge between Td and Tr, but only for
those with-an gxport schedule, and we calculate
‘the additionial quantities achieved / item, with
the limit of the available storage capacity;

d) We calculate the schedule of the item
manufacturing;

e) We can see the item manufacturing
schedule, obtaining the report from the screen
below (quantities + times),

e
Qty_riz

ﬂtu ad Oty

Rest [

é 2 96527851 1,682

i 3 N96320639 1,197

§ 4 N96315272 1,479

i 5 N96314640 1,181

! b M96314641 1,238

! 7 M962832706 485
8 M36315243 B66
9 196563343 1,19
10 M96527739 1,719
11 M96512946 991
12 M96512947? 925
13 NS6512948

925
14 M96512350 .

) ESECITN NWTE T T S SR |

163 261 1,341 8
9@ 163 23 924 6
96 163 253 1,226 ©
38 163 261 92¢ 0
98 163 261 969 0
30 0 90 395 0
96 163 261 545 0
107 163 279 926 ©
107 163 279 1,446 0
87 163 ¢50 741 @
98 163 253 672 0
50 163 253 b72 0

163 261 617 6

If the report is advanced horizontally, we can also see on the screen the manufacturing times
schedule (see next screen).
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retiunge

| #®r. Cod reper Qty utg sect Qty_ad ftg_riz Gty

| Lans Rest

5 1196331378 1,565 304Q0lES:

, Z M96527851 s ) 163 261 1,341 0;

| ¢+ 3 M963268639 1,177 fsa 163 - 253 924 9

i+ 4 M96315272 1,479 99 163 253 1,226 9|3

; S N96314640 1,181 98 163 261 926 0/

: & N96314641 1,238 98 - 163 261 569 9

: 7 M962B83276 485 90 0 9a 395 0|3

g g M96315243 Boo 9d 163 261 045 G|

! 9 496593343 1,19 167 163 270 926 6

! 10 N96527730 1,718 107 163 20 1,448 0|
11 N96512946 991 a7 163 250 741 0

! 12 M96512947 925 90 163 253 672 0|3

i 13 M96512948 925 99 163 .. 253 672 0

g 14 M96512959 870 93 163 261 617 0

j5terg calendar realizare reper. ..

Calendar Repere} 1d > TrSc

Conclusions

{. We had as a request the comparative
emphasis of the schedule with the production
reported achievements globally but also on a
daily basis. This means saving the simulation
rezults for each lens in a file and establishing
some comparative reports;

2. We had as a request the interference
in planning (auto processing) and including
of some time points of accidental
immobilization. This involves im fact the
introduction in the saved schedule of some
fictitious items with “manufacturing® times =

i Fi-Inreg F2-List F4-les

immobilization times
schedule correction module, which takes into
account the delays imputed out-of-process
like accidental breaks or lack of raw material.

and establishing a
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Ordonantarea productiei de piese de caroserie ambutisate

Rezumat

Articolul prezintd simularea unui program de productie intr-c sectie de presaj
caroserii auto folosind teoria ordonanydrii. Algoritmul de ordonantare s-a efectuat
pe o linie de prese HI in intervalul de o lund calendaristicd pentru calcul utilizénd
conceptul de sectiune criticd, infelegdnd prin acestea cantitdfile totale g; pentru
Sflecare reper R, care se regdsesc in componenta productiei 5i urmezd a fi realizat.
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Libérer de Ia production serrée de piéces de carps
Sommaire

L'article présent la simulation d'un programme de production dans un magasin de
pression de corps de voiture en utilisant la théorie libérant. L'algorithme libérant a
été examind sur une ligne de pression pendant un mois, en utilisant pour des calculs
le concept de section critigue, comprenant par ceci tout le qi de quantités pour

chague article Ri, qui peut étre recherché en composition en production et sera
réalisé

Mots-clés : simulation, production, logiciel

.53 .




