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ABSTRACT

ARTICLE INFO

The manufacturing system for mixed parts is prevalent in many industries
due to the continuous demand of product variety. Thus, the mathematical
model to design a process plan is developed by using the integer linear pro-
gramming. The main aim is to minimize the total production time. The main
time factors included in the model composed of the machining time, tool
traveling time, tool changing time and tombstone face changing time. The
significant design constraints are the precedence operations, fixture design,
and available cutting tool constraints. Furthermore, a variation of part styles
is also accounted for in this study as the different types of a part can be con-
currently mounted and processed which makes this problem unique. There-
fore, this problem is much more complex than the normal single model pro-
cess planning. The model developed using integer programming will deter-
mine a sequence of required machining operations. It also decides the face of
the machining part to be fastened on the tombstone face. In addition, a suita-
ble cutting tool will be selected based on minimum total production time. The
result of this paper, aids in solving process planning difficulty in the dedicated
flexible manufacturing system in the era of Industry 4.0.
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POVZETEK

PODATKI O CLANKU

Zaradi nenehnega povprasevanja po raznolikosti izdelkov v mnogih industrij-
skih panogah prevladujejo proizvodni sistemi za izdelavo meSanih izdelkov.
Zato smo razvili matemati¢ni model za nacrtovanje procesa z uporabo celos-
tevilskega linearnega programiranja. Glavni cilj je bil skrajSanje skupnega
proizvodnega Casa. Glavni vplivni dejavniki v modelu so bili obdelovalni ¢as,
Cas potovanja orodja, ¢as menjave orodja in Cas menjave vpenjalne mize.
Pomembni omejitveni kriteriji so bile prednostne operacije, zasnova vpenjal-
ne naprave in razpolozljive omejitve orodja. UposStevane so bile razli¢ne varia-
cije izdelkov, Ki se lahko istoCasno vpnejo in obdelajo, zaradi Cesar je problem
edinstven in kompleksnejSi od nacrtovanja procesa za proizvodnjo enega
izdelka. Razvit model doloci zaporedje zahtevanih postopkov obdelave. Rezul-
tati objavljeni v prispevku pripomorejo k reSevanju tezav, povezanih z nacrto-
vanjem procesa obdelave na prilagodljivih obdelovalnih sistemih v lu¢i indus-
trije 4.0.

© 2017 PEI, University of Maribor. All rights reserved.

Kljucne besede:

Prilagodljiv proizvodni sistem
Nacrtovanje procesov (CAPP)
MeSani model

Celostevilsko programiranje

*Kontaktna oseba:
janjiraie@yahoo.com
(Kongchuenjai, J.)

Zgodovina ¢lanka:

Prejet 11. aprila 2017
Popravljen 10. julija 2017
Sprejet 16. julija 2017




