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Machinability Evaluation of the Plastic Mould Steel using AITiN Coated Tool

Seung-Chul Lee*, Gyu-Jae Cho’

‘ Abstract }

In this research, KP-4, one of the plastic mold steels, was coated with the AITIN from one layer to four layers
by the PVD method in the & 8mm cemented carbide ball end mill. Coated KP-4 was processed with various conditions.
For example, slope of 15°, 30° and 45° the spindle rotation speed was changed from 10,000rpm to 16,000rpm, the
tool feeding speed was changed from 1,300mm/min to 1,700mm/min, the depth of cut was also changed from 0.3mm
to 0.9mm, and etc. Cutting component force according to the coating layer number, and surface roughness were studied.
The cutting component force showed a good agreement better the up ward direction than the down ward direction
under all experimental conditions. In case of the condition per the material shape, it was lessen when the tool have
larger angle because the average effective diameter of the tool is larger. The surface roughness showed good condition
in case of the up ward than the down ward direction. And, in the 3rd layer of AITiN coating, it showed the most
suitable condition.

Key Words : Cutting component force(415-2]), Plastic mold steels(Z2}~ElF& 7)), Surface roughness(3EH727]), Ball
end mill(& A=)
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Table 1 Cutting conditions

Plane |Depth of cut| Spindle speed Feed rate
angle (mm) N rpm (mm/min)
U
1,300 P
Down
15° 0.3mm 10,000rpm Up
30° 0.6mm 13,000rpm | 1,500
45° | 09mm | 16,000rpm Dovm
Up
1,700
Down
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Fig. 2 Surface roughness of AITiN coating layer meas-
ured by AFM
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Table 2 Hardness values of AITiN coating layer

Tool Vickers hardness(Hv)
Carbide Tool 1872.7
AITiN 1 2329.4
AITiN 2 2814.3
AITIiN 3 3027.3
AlTiN 4 28774
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Fig. 3 Hardness Values of AITiN coating layer
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