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A Study on the Cutting Characteristics of Al Alloy in End Milling
for Various Hardnesses(I)
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| Abstract

]
-

The cutting tests of aluminum alloy with heat treatmented various hardnesses after rheo-forming were carried out
using CNC milling machine. The surface roughness(Ra, Rmax) of cut surface and cutting forces are measured at various
cutting conditions such as low spindle speed, feed speed and hardness. In the CNC end-milling, the surface roughness
increases as feed speed increases and decreases as spindle speed increases. However, the bulit-up edge has occurred
on in case of low hardness and low feed speed. In experimental conditions, as the hardness of aluminum alloy increases,

the surface roughness(Ra, Rmax) decreases
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Fig. 1 The dimension and shape of specimen

2= A3 FE2
o2, AR wat NC —LE:L‘?”?& 2, RS-232C Aol
22 x14:30] DNC siws ZEH 0|4 ONCH=T41] glo]
B A4stol ZBsTh AR AR Aokt AR
AL Table 13} g}, Al o] 2L TLEH A (Dynamo-
meter, KISTLER 9257A)E AME-3lH o™, F752 A0

Fig. 2 The experimental apparatus

Table 1 The specifications of experimental apparatus
and cutting conditions

- HiSUPER-4(HWACHEON)
- - Controller : FANUC Series O-MD
CNC milling | e size 1350%450mm
machine

- XIY/Z Axis : 950/430/500mm

Spindle speed 40 ~4000rpm

- Model : KISTLER 9257A
Tool - Maximum range : = 5000N

dynamometer | - Resolution : 0.01N

Resonant frequency : = 4kHz

Toolmakers’ | - Mitutoyo TM101

microscope * Objective magnification : 2x
and CCD * Total magnification ; 30x
camera - Total magnification : 50x
Portable - Mitutoyo surftest 301
surface - Measuring range

roughness * Ra, Rq(RMS) : 0.05~40um

tester * Rmax, Rz, Rt : 0.3 ~160um
Spindle speed : 280, 520, 990rpm
Feed speed : 87, 187, 342mm/min
Depth of cut : 0.5mm
Center-milling

Cutting
conditions
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Fig. 3 Cutting force vs. hardness(280rpm, feed speed
342mm/min)
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Fig. 4 Cutting force vs. spindle speed(HB 95, feed
speed 187mm/min)

[+
fe]

£}

[\~
w

[

20
17w % -FX,I'B&
e By, HBE2

9 a— Fx, HB5
Z 1 " ++-a-- Fy, HB%
S 100 o
[
£ 0
s}
O A

0

20 50 w0
Spindle speed {rpm)

Fig. 5 Cutting force vs. spindle speed for various
hardness(feed speed 187mm/min)
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Fig. 6 Surface roughness vs. feed speeds for various
spindle speed (Hardness : HB 120)
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(¢) Surface after machining

Fig. 8 The built-up edge after end-milling(990pm, feed speed:342mm/min, Hardness : 62)

(b) Hardness : 95 (c) Hardness : 120

Fig. 9 The cut surface for various hardness(990rpm, feed speed : 87mm/min)
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