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A multi-objective optimization tool was developed to automate the production planning process for
casting lines. This paper reports on the two-year effort, covering the analysis of workflows, the selection
of algorithms, the construction of mathematical models, and the validation results. By incorporating
a “discrete penalty” approach to model the decision-making of experienced planners into a Mixed
Integer Programming (MIP) mathematical model, we achieved a 63% reduction in planning workload
while simultaneously optimizing three metrics: setup change frequency, inventory levels, and overtime

Keywords: Production Planning, Casting, Die Change Minimization, Operations Research, Combinatorial
Optimization, Mixed Integer Programming
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Fig.2 Constraint Extraction and Mathematical Model
Refinement Cycle via Expert Interviews and Gap Analysis
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the MIP Model—Decision Variables, Constraints, and
Objective Function

2.4 REEE

REZHE . BBEEORRERDIEHD &
THDAETIVCIE.BEYY UmhREi%z. BRE
HACWK DEETIh 2RI ZHx,, 2P0 E

ENEHHMEREE No76

35




ESES

RO < TR MERIS

36

U. ZDEEHZBE - R - AEHEE VWS YD
MBE) CECNA N FEBEAICH L CERE
5. CDHEH TR FFIEEEDEZ S EE
BRDRE COSTHEIIRENEIRTED,

Fle EBEHIC OV T FRROEER (BF -
B R EDREZEHTEL. RFILT 1 EKIEND
SIHIRZEETINET DHDER (RFILT «
ZH) BHRITTVD. IS BROERFOE—7T
BT BN ERITTHFELLZER > T,

2.5 HlI#

F & [F EESTBEZIIZRT 2BDIL—)L»
FHEHZNICRBUICDDTHD.H1EDK]
[CRUEBBRFT—IZH &I HET A DHIH
PEOGZEEIBITDCETREVC.ET—IT7
AL EFRITLDOM INZR2(TRT !

K2 EF—9 77 A L EFIR ORI
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Constraint Formulations
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