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Abstract

To further reduce the manufacturing costs of part production, the factory has adopted a production
mode with external outsourcing for partial processes. The machining workshop has long relied on
the supervisor to schedule production tasks and allocate outsourcing assignments to external man-
ufacturers based on personal experience. However, with the surge in production tasks and the in-
crease in product varieties, the problems caused by the traditional scheduling method have become
increasingly prominent, such as long scheduling time, insufficient accuracy, and frequent adjust-
ments to production milestones. In accordance with the requirements of the factory's production
management and quality system, this paper establishes a mathematical model with the objective
function of minimizing the total overdue production milestones by integrating the standard time
data of working procedures. The genetic algorithm is applied to solve the model via the PyCharm
software platform. The results demonstrate that for the machining scheduling problem under the
novel production paradigm, by establishing the mapping relationship between process types and
production resources, the integration of genetic algorithm and actual processing time can effectively
address the scheduling issue, thereby significantly enhancing the efficiency and accuracy of work-
shop scheduling.
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Table 2. Basic data of actual working hours for each product (Unit: s)
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Table 3. Correspondence between process types and production resources
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Table 4. Planning of phased production tasks
F 4. MEMESESKRIE

EZ A %95 2501 AR 400 A4 H 20250627
Jrs T2 TR P4 7= 7R BAL [ i &S #E
1 Z1F Al 420 400 GV ES ] 1:1 1.05
2 FiF A2 440 400 HUInZENR] 1:1 1.1
3 T A3 420 400 B4 ] 1:1 1.05
4 Ft A4 440 400 GIpINES )| 1:1 1.1
EA B 1559 2501 AR 500 A4 H A 20250715
Jrs T2 TR =4 7= 7R BAL (A i & #VE
1 F14 BI 525 500 BUInZENR] 1:1 1.05
2 1k B2 525 500 Gy ES | 1:1 1.05
3 F14 B3 525 500 GIpINES )| 1:1 1.05
4 Z4F B4 525 500 GIMIES ] 1:1 1.05
FE A TR C %45 2501 AT H 440 L= 20250724
lAchs ES LA E5 3 K| AL [ & w
1 FF Cl 462 440 GIvIEE 1:1 1.05
2 FAf C2 462 440 B4 ] 1:1 1.05
3 FfC3 462 440 B4 ] 1:1 1.05
4 FC4 924 440 HLInZEa) 1:2 1.05

BAM A RIREE LR 5 B, N TR MR SE RSN eSS e S, Bk 4 DA
JTEA R MRS, ISR 4% 30 min 5

Table 5. Production resource status of outsourcing factories
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Table 6. Production schedule for parts in phased production tasks of the machining workshop
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