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High Speed Machining of Difficult-to-cut Material
using Ball Endmill
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Abstract

Inconel 718 is one of the most difficult workpiece for machining, So it is necessary to evaluate the
machining characteristics of Inconel 718.

In this study, High speed machining of this material was carried out with TiN coated WC bali endmill and
TiN coated HSS ball endmill. The cutting force and shape of machined surface and chip type were
investigated according to variation of cutting speed, feed rate and depth of cut.

Key Words : High Speed Machining (24 7+3), Ball End-mill (& A =%), Cutting Force (E &),
Machined Surface (7+&2%™), Chip type (X &4, Tool Wear (T0HH)
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Fig. 1 Experimental setup
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Fig. 2 Cutting type of tool and workpiece
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Table 1 Chemical composition of Inconel 718
C |Ch|Fe|Ni|Mol N |Ti|Al|T]|Col| HC
002] 17 | 15 | 50 | 2.8 |14.75(0.75] 0.3
~!l~~1~{ =]~~~ 1(01]1] 423
00821 |21 155 133|55(1.15|07

& d3e] 4dx1& Table 20 YeENY L)

Table 2 Experimental condition

TiN Coated WC
10¢ Ball Endmill,

Tool
0 TiN Coated HSS
100 Ball Endmill
Workpiece Inconel 718

600, 1000, 3000, 5000, 8000,
10000, 12000, 15000, 18000

Spindle Revolution

Feed/tooth(mm), Ft 0.1, 0.15, 0.2
Pick Feed(mm), Pf 0.1, 0.15, 0.2
Axial Depth(mm), Ad 0.2, 0.3, 04
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Fig. 3 Characteristics of cutting forces signal
according to spindle speed
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Fig. 4 Acceleration according to spindle revolution
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Fig. 5 Characteristics of cutting forces according
to cutting condition using WC ball endmill
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Fig. 6 Characteristics of cutting forces according
to cutting condition using HSS ball endmill
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Fig. 7 Shape of machined surface according to
tool materials
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(a) HSS ball endmill (b) WC ball endmill

Fig. 9 Wear patterns of WC and HSS ball endmill

(a) HSS ball endmill 600rpm  (b) WC ball endmill 600rpm Spindle revolution @ 6000rpm, Feed @ 1600mm/min
. Pick feed : 0.2mm Axial depth @ 0.4mm,
Cutting Lengh @ 1400mm
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(c) HSS ball endmill 5000rpm  (d) WC ball endmill 5000rpm 1) &9 2WE A4 A TIN 28 1&£= 7}
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(e) HSS ball endmili 10000rpm (f) WC ball endmill 10000rpm
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Fig.8 Chip type of inconel 718 according to 7 RN MOBET, A AR SR UHR(CHR) 5837
spindle speed 5433%.(1992-3)
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