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1 Fig.1 Tool geometry and end form
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Fig.2 Tool geometry considered chip removal(ball)

Table 1 Tool form

Spindle Cylindrical type
form
End Square | Truncated Ball Groove
form cone
Symbol Cs CT CcB CG
Spindle Rectangular type
form
End Square Ball Ball
form plane
Symbol RS RB RBP

Table 2 Processing conditions(CNC jig grinder)

Tool diameter

Imm

Workpiece

A1,0,(1600HV)

Spindle revolution

21000 78000rpm

Drilling speed

66 245m/min

Feed

10mm/min

Coolant

1.071/min

Machine tool

CNC jig grinder

Table 3 Processing conditions(Grinding center)

Tool diameter Imm

Workpiece Al,0;,(1600HV)
Spindle revolution 10000 80000rpm
Drilling speed 31 50m/min
Coolant 41/min

Machine tool

Grinding center
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Fig.3 Processing cycle

Fig.4 Oilhole tool
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Fig6 Relation between machining conditions and thrust force




Table4 Relation between machining conditions

and fracture size(juim)
Symbol Spindle revolution(rpm)
21000 | 36000 | 42000 | 48000 | 66000
CS 650 200 400
RS 200 430 <
CT 600 200 1500 <
CB 180 200 200 >
RB 70 60 70
CG 80 130 70
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Fig.7 Relation between the number of drilling and fracture size
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Fig.8 SEM micrograph of tool failure
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Fig9 \Variation of thrust force (Spindle revolution 16000rpm)
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Fig.10 Drilling depth and fracture size
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Fig11 Comparisonof reducing ratio of thrustforce  /  between
tool Aand B (Spindle revolution 32000rpm)
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Fig.12 Comparison of hole diameter and fracture size between
tool Aand B (Spindle revolution 32000rpm)
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Fig.13 SEM micrograph
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