undnga T167807

muﬁ’é}”ﬁaﬁuf:ajoLﬁulummﬁﬂzymﬁ'mms%@ﬁwﬁumiﬁ’mumaamsmmmmu
ﬁlﬁlummm’guﬂauaﬁmﬁw f‘fio'l,umUmw’guﬁandwaﬁauag&ﬁmm:gnmuﬁﬁmnmja
msmﬁﬁﬁﬂﬂJaﬂalu{;v'umauﬁﬂﬂwm:ﬁmmnnﬁfumau, nmémﬁ”uqu’l,uu,@ia:ﬁfumau
YRINAAAUNULUGEIG  zuanaranuaan (i %5\1mﬂﬁ’m’15‘gu1w§u@aﬂm LA
@Taam’éiauiﬁzm'auagﬁLﬁﬂwvlﬂzTaﬂtu@auﬁ@vlﬂﬁuﬁ aQﬁLﬁUNﬁ%:ﬁ’]ﬂ’ﬁ’QUi}:Qﬂﬁﬂﬂ
aﬂvli“ﬁquﬂqﬂnszﬁﬁw?u%uﬁwﬁaﬁwmsqu qﬂnmﬁuﬁmzvlajmmmﬁmoﬁa"guﬁﬁ
qﬂmtﬁé]”uﬁﬂ'gm‘émjua%ivlﬁ TumTusnousdazasadaslfiasulunisuudne uazouthyle
asias 1 qﬂm'nfu Lﬂsunmﬂmm?iauﬁaguuﬁaﬁauﬁmﬁ"uua:ﬁaas:ﬁm:fﬂ;ﬂﬁﬁ@
L TUTUN UG L

Tusunsunaufiaaiinaw dwialdlunisdunidrasuausnrildalas e
pauwansiadaufivasauaaziasuliasnn g SHrnfaniwlyle wdnih Ut
@'iwamwmsmﬁauﬁuuu‘l@l‘ﬁnm‘lumsﬁfmm%ﬁqﬂ lagRasanlaanszuziimm
'Lumsmaaﬁtﬁumﬁq;jmmm‘gmwia:ﬂ% nagwtldnlysunsudie dunmenmsedaud
AnnzauradaTBLAazaT mMyalszAnimweeslusunsusansarildlas naaws
MawadlusunsnliBoudourmdumadurasamiililulssnu  wudidsnmsfivaun
Fulniitznnsornauimsusulelasldsevnainisiautesni ﬁwmqﬁﬁﬂﬁ
funsnaaalsing LﬁmaN?z(ﬂa"ul,ﬁaammnms'l"ﬁnmatmfjuﬂ'w T@UﬁﬁaﬂaLﬁuqmnww
maaﬁaagmﬁw‘ﬁmmau wanniudalusunsufimunsna o duno e Iui

RAINRATL niWLﬁumaLﬁumsumsomu'l’ﬁagji‘[uﬂmgﬂuﬁnﬁw
Anoninusiiuiunaiu 72 wih)

(P = Y= unssunsnUIneinoninus
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Aluminum parts are widely used in automotive and construction industries. The
common manufacturing process for such parts is extrusion. Due to esthetic
requirements, extruded parts must go through anodizing operation in order to improve
their surface quality. The anodizing operation consists of several process steps starting
from degreasing, etching, deoxidizing, anodizing, electro-coloring and sealing. These
processes are alternated with cold water rinsing and they are all sequenced in baths.
Several cranes, operated on the same rail, must work cooperatively to transport loads
of extruded parts through all process steps. Similar to mixed model assembly line
problems, consecutive loads sequenced into the operation are not necessary the same.
Crane must work cooperatively to handle variations among loads.

This research aims to develop an algorithm to generate crane operation schedule
that will maximize load throughput. Given the load sequence, the algorithm utilizes
enumerative strategy to generate optimal crane schedule. It is implemented using
Visual Basic programming language. A graphical user interface is also developed to
verify that no crane collision takes place. In most repetitive load sequences, the
program is able to generate an optimal crane schedule within 10 minutes. It results are
compared with existing solution form aluminum extrusion company. It is found that the
program can generate crane schedules for a variety of load sequences much more
efficiently than the existing methodology employed by the company. Furthermore, the
results generated are at least 1-2 seconds better than the existing solution in terms of
cycle time per load. It expected that the throughput of anodizing operation can be

greatly improved when the algorithm is implemented in then actual environment.
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