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Abstract

Recently, to be satisfied the consumer's demand th
life cycle and the lead time of product is to be
shorted. So it is important to reduce the time and
cost in manufacturing prototypal mold. These days, in
order to reduce the lead time and cost high speed
machining is highlighted. In the paper, using the high
speed  machining and  aluminum-7075, the
fundamental experiment is implemented in the change
of cutting force, machining time, surface
characteristic according to the tool path. And then the
prototypal mold of the automatic knob is machined.
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Table 1 The specificaion of HSM

Max spindle 42,000 rpm

Max. feed rate 30 m/min

Tool holder HSK

Envelope 710 %550 x 550
3.43%8 3y
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Table 2 The details of workpiece Al-7075

Composition
Zn Mg Si Cr Cu Al
5.5% 2.5% 0.3% 02% | 1.5% |remainder
Mechanical properties

Tensile strength, Ultimate, MPa 220
Tensile strength, Yield, MPa 95
Elongation %; break 17
Modulus of elasticity, GPa 72
Poissons ratio 0.33

Table 3 The specifications of the ball endmill

Shank diameter 10 mm

Radius diameter 5 mm
Tool length 50 mm
Flute length 30 mm

Number of flutes 2
Helix angle 30°
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a8t 485¢t}t. Table 49}X & Mist (High
performance lubricant for minimal lubrication)2] A}
F& BAFI .

Table 4 Mist specification

Name UniLuB 9107
High speed cutting(HSC), Al, Alloys,
Usage .
Plastic, etc.
Application &| Undiluted for micro-film coation
handling |acc.to safety data sheet (TS3030)
Toxic class | Free contains : non-ironic
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Table 5 Cutting conditions for cutting force

Spindle speed (rpm) 23000

Feed rate (mm/min) 3500
Cutting speed (m/min) 722

Feed/tooth (mm/tooth) 0.038
Radial depth of cut (mm) 1
Axial depth of cut (mm) 0.1
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Table 6 Cutting condition equation

. V = A4 % (m/min)
Cutting =314 (A72)
speed V= X DXN ' T

_ 1000 D= 3734 (mm)
(m/min) N

N = 2|44 (rpm)
F = &% o]4(mm/min)
Feed rate f = ¥3o) & (mm/rev
| F=fxZxN =l )
{mm/min) Z =g
N= 3 A4 (rpm)
Table 7 Cutting Conditions
Feed rate
Tool RPM ]
(mm/min)
Roughing Flat @10 7000 1400
Semi

o Ball o 8 10000 2000
finishing
Finishing Ball @ 6 15000 3000
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Table 8 Machining time

Time
Roughing Flat 10 10
ﬁj:ﬂ;ﬂ Ball o 8 3
Finishing Ball ¢ 6 70
Total 83 min
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