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High Speed Ball End Milling of Hardened Mold Steel

J. 8. Yang(Korea Institute of Industrial Technology), Y. M. Heo(Korea Institute of Industrial Technology)

ABSTRACT

High speed machining experiment on the heat-treated mold steel(STAVAX and CALMAX of hardness HRe 53)

is carried using TiAIN coated ball endmill. Tool life and wear characteristics under the various machining parameters

and cooling methods are investigated. Effect of cooling method on life and wear of the tool was compared. For most

cases, tool life was not determined by the amount of wear but by th chipping on the cutting edge. It is found that

tool manufacturer’s cutting parameters generally agrees with the results of this experiment.
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Fig. 1 Experiment sefup of tool wear and cutting force
measurement system
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Table 1 Tool maker's suggested cuiting condition
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Fig. 2 Selected machining parameters
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Fig. 3 Typical cutting force signal from tool
dynamometer
Baras mao| 0E BAE EYoIB0| LE BN
70 0
e —e) =
60 [ | —=—testatv) 0| ay
testa(@) z
S0 | tostico) o
= ---m - testl(Y) -
varr“” testi@) g4
R Pl EEY
R A
-
20 .//N\' 2
R T e T SR ]
10 - T e 10 ///,41‘::4
. i ——
o |
0 40 80 120 160 200 240 280 320 360 0020 0030 0040 00B0 0080 0070 0080
B (m/min) ol S(mm/H)

Fig. 4 Cutting force for CALMAX (HRc ~33)
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Fig. 5 Comparison of cutting force for different mold
steel(HRc ~53)
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Fig. 6 Cutting force for different workpiece hardness
(stavax at HRc 53 and 35, 8 ball endmill, test2)
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Fig. 7 Workpiece and definition of the coordinate

system for tool wear test
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Fig. 8(a) Measured cutting force and flank wear
(Vc=200m/min)
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Fig. 8(b) Measured cutting force and flank wear
(Vc=240m/min)
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Fig. 8(c) Measured cutting force
(Vc=280m/min)
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Fig. 8(d) Measured cutting force and flank wear
(Vc=320m/min)
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Fig. 11 Cutting force ratio vs cutting velocity (Oil

mist)
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Fig. 12 Comparison of flank wear (dry cut vs oil mist
spray)
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Fig. 14 Cutting force of various brand tools
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