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A Study on the High-Speed Machining of Die/Mold Material
Using a Spindle-Speeder

Yong-Chul Lee*, Myeong-Chang Kang**, Deug-Woo Lee***, Jung-Suk Kim***

ABSTRACT

High-speed machining is one of the most effective technologies to improve productivity. Because of the
high speed and high feedrate, high-speed machining can give great advantages for the machining of dies
and molds.

In this paper, high-speed machining for HP-4 die material was carried out with a coated tungsten carbide
ball endmill. In the high-speed machining, the cutting force and surface roughness of workpiece show vari-
ous characteristics in different cutting conditions. Especially, the surface roughness of the workpiece
depends largely on pick feed and feed-per-revolution of the ball endmill.

In the condition where pick feed and feed-per-revolution are equal, better surface roughness is measured.
By obtaining good surface roughness at high speed, efficiency of machining can be increased.

Key Words : High-Speed Machining(2%71%), Die Material(3%7), Ball Endmill(24=%), Cutting Force
(d2}2]), Surface Roughness(XA A1)
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Table 1 Experimental Conditions

Coated WC Ball End Mill,

Tool $=10mm, z=2

Workpiece HP-4 ( HrC36 )

Spindle Revolution | 2600, 5200, 7800, 10400 rpm

Cutting Speed, V 21, 42, 63, 85 m/min
Feed (mm/min) 2603120
Feed per Revolution,
0.3, 0.245, 0.2, 0.15, 0.12 0.1
fr (mm/rev)

Pick Feed, Pf (mm)| 0.2, 0.245, 0.3, 04, 05, 06

Axial Depth of Cut 0.3 mm

Speed up ratio (1 :5)
Max. Spindle rpm (20000rpm)

Spindle Speeder
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Fig. 3 Variation of cutting force (V=63m/min, fr=0.15Smm/rev,
Pf=0.4mm)
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Fig. 4 Characteristics of cutting force according to cutting
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Fig. 5 Characteristics of cutting force according to pick feed
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Fig. 6 Characteristics of surface roughness in the pick feed
direction according to cutting speed
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Fig. 7 Characteristics of surface roughness in the pick feed
direction according to pick feed
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Fig. 8 Characteristics of surface roughness in the feed direc-
tion according to feed-per-revolution
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Fig. 10 Workpiece surface representing the relationship
between feed-per-revolution and pick feed with con-
stant spindle revolution after machining
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