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MULTI-RESPONSES OPTIMIZATION OF DRY MILLING OF SKD61
FOR LOW CUTTING POWER AND SURFACE ROUGHNESS

TOI UU HOA DA MUC TIEU QUA TRINH PHAY KHO THEP SKD6 1
DE GIAM CONG SUAT CAT VA DO NHAM BE MAT

Nguyén Trung Thanh'", Nguyén Tuin Nhat?
ABSTRACT

Optimized process parameters play a significant role in improving the energy efficiency and machined part quality. This
paper systematically investigates the nonlinear relationships between machining parameters and responses, including
cutting power P. and surface roughness R, of the dry milling (DM) using the response surface model (RSM). Three process
parameters considered include the spindle speed S, depth of cut ap, and feed rate f.. A set of physical experiments was
carried out with SKD61 steel on a CNC milling machine using the wiper insert. The target of the current complex
optimization is to find the low cutting power and surface roughness. Finally, an evolutionary algorithm entitled non-
dominated sorting genetic algorithm Il (NSGA-II) was used to generate a set of feasible optimal solutions and determine
the best machining conditions. The results show that an appropriate trade-off solution can be drawn with regard to the
low cutting power and surface roughness. Furthermore, the integration of RSM model and NSGA-II can be considered as a
powerful approach for modeling and optimizing dry milling processes.
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TOM TAT

Théng s6 cdng nghé téi uu déng vai trd quan trong trong nang cao hiéu sudt nang lugng va chat lugng san pham.
Nghién ctru nay xay dung mai lién hé phi tuyén gitta cac théong s6 cong nghé véi cong suat cat P va d6 nham bé mat R,
qua trinh phay khoé théng qua phuong phap dap Uing bé mat. Théng s6 cdng nghé dugc xem xét bao gom téc do truc
chinh S, chiéu sau cat ap, va lugng tién dao f,. Cac thi nghiém dugc thuc hién véGi thép SKD61 trén may phay CNC. Muc tiéu
cla qua trinh t6i uu hda cac thong s6 cong nghé la giam cong suét gia cong va d6 nham bé mat. Thuat toan di truyén da
muc tiéu dugc st dung dé tim gia tri t8i uu clia cac thong sé cdng nghé. K&t qua nghién ciu da dua ra moét giai phap phu
hgp dé gidm cong suat cit va dd nham bé mat. Bén canh dé, su két hgp gilta phuong phap bé mat dap Ung va thuat toan
di truyén da muc tiéu c6 thé coi la mét phuong phap hiéu qua dé€ mé hinh va t8i uu héa qua trinh phay khé.

Tirkhéa: Cong sudt cat, d6 nhdm bé mat, phay khé, mé hinh héa, téi uu héa.
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