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Fig. 1 Experimental setup
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Table 1 Component of Al-allay
Al 6061-T651 Al 7075-T651

Al 95.8 ~98.6 Al 87.1~91.4

Cr 0.04 ~0.35 Cr 0.18~0.28

Cu 015~04 Cu 02~0.2

Fe Max 0.7 Fe Max 0.5

Mg 08~12 Mg 21~29

Mn Max 0.15 Mn Max 0.3

Si 04~0.8 Si Max 0.4

Ti Max 0.15 Ti Max 0.2

Zn Max 0.25 Zn 51~6.1
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Fig. 2 Cutting experiment apparatus
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Table 2 Cutting condition

Material Al6061,  A7075
Cutting speed(m/min) 140, 170, 200, 230, 260
Feed rate(mm/min) 2,4,6,8,10
Depth of cut(zm) 2,4,6,8,10
Vacuum pressure -21 kg fled
Nose radius (mm}) 1.0
Cutting fluid Air+EDM oil
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Fig. 3 Surface roughness versus cutting speed
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Fig. 4 Surface roughness versus depth of cut
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Fig. 5 Surface roughness versus feed rate
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Fig. 6 Dynamic cutting force versus cutting speed
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Fig. 7 Dynamic cutting force versus depth of cut

o84 FWAAY HoMe AAHold uF
QgL gR|vh AA 7hF lelMe Fargoelst
Sl wel dagE S ¢+ doh
YFulE I oldo Wi HAEE Fig 8
o] Kot go] HALL 230 m/min, H2} o] 4
mZ, ol4&x Wald Ui FHAAuH HAage
Ueld Aolc} ol wWE HAHO HIE B
W, o4 &x7} wESFE FAEo] Fikste A
€ ¢ F foH, ole ojFo] 55 A WF

ol F7t3t7] WEoltt

12
—a—Ft
—e—Ff
1.0 4 e
Cutting speed : 230 (m/min)
g o8 Depth of cut : 4 (um)
8 %81
S
[:4
En " )
0.4 PR
./—-/-__“-
024 ./ e -
T —— P—
PR
24 e s
Feed rate (mm/min)
(a) Al6061-T651



338 - Fed - JEY - oAA - B AAY  FSALIRHAAN AL A A 6%

—~a— Fx
~@-- Fy
104 ot B2
depth of cut : 4 (um)
08 Cutting speed : 230 (mV/min)
8
S 06
2
E 0.4
0.2 4 U p— ..,....—~—»—*-"“".
[ S
0.0 T T T T T
2 4 8 8 10
Feed rate (mm/min)

(b) A17075-T651

Fig. 8 Dynamic cutting force versus feed rate
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Table 3 Cutting conditions of A16061
Material Al6061
Cutting speed (m/min) 230
Depth of cut (¢m) 4
Feed rate (mm/min) 4
Nose radius of tool (mm) 1.0
Cutting fluid Air+EDM oil (MQL)
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Fig. 9 Machining reflector mirror by SPDTM
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Fig. 11 Measure of aspheric reflector mirror by NT2000

Fig. 12 Photograph of the fabricated panoramic mirror
with a rectilinear projection scheme

Fig. 13 Exemplary panoramic image taken using the
panoramic mirror along with a CCD sensor
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