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The Machinability Estimation Depending on Cutting Condition
in Al6061-T6 Turning Operations

Tae-Kyu Choi*, Jeong-Suk Kim', Jin-Hyo Park’’, Hak-Jin Lim "

‘ Abstract }

Because of high specific stiffness, the aluminum alloy has been used for various industry field. Specially, the
heat-treated aluminum alloy is difficult-to-machine material and machining test is necessary to evaluate and improve
the machinability. In order to manufacture the functional part, appropriate cutting condition is selected by considering
surface quality, machining time, and workpiece deflection by cutting force. In this investigation, the machinability
of Al6061-T6 is estimated by changing cutting conditions. The variable cutting conditions are cutting speed, depth
of cutting, and feed rate. The estimation is done by analysis of cutting force, surface roughness, and surface shape

according to the change of cutting conditions.

Key Words : Al6061-T6, Turning operations(A1412+4]), Heat-treatment( & %] 2]), Cutting conditions(d4}371), Machinability(Z 4}
A), Cutting force(2412]), Surface roughness(EHZT)
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Table 1 Specifications of experimental instruments

Instruments Specifications
Lathe Stepless speed driven lathe
Tool dynamometer 9257B(Kistler)
Amplitude 5019A(Kistler)

Tool microscope Olympus(STM5-MJS2)

Surface tester Taylor hobson surtronic 3+
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Table 2 Chemical compositions(%) of Al6061-T6

Cu| Si|Fe|Mn|Mg|Z |Cr|Ti Al

0.4 (0.8]0.7(0.15/0.12|0.25]0.35|0.15| Remainder

Table 3 Mechanical properties of Al6061-T6

Tensile Strength | Yield Strength | Elongation HB
(MPa) (MPa) (%)
262 241 7 91

Lo

a

Fig. 3 Tool shape
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Table 4 Cutting conditions

Process parameter Cutting Condition

Cutting speed [m/min] 100, 200, 300
Feed rate [mm/rev] 0.08, 0.135, 0.198
Depth of cut [mm] 1.0, 2.0, 3.0

677

;

NEGECREE

G 24
gotel 2eort

HAA G
Ad7=
1 1-

7V
2+7}

o] 7]—11— EL

Vb
T

FE rlo

5=
=]
st

€

0

S AA a(Center-hne

4 2500

fy

Olt
—|—'

average roughness)Zt-&
FHOE FASHYC

@&Eﬂ% @&@EJ F7tel m}
2} Zasts AP HolRa Qo) o] YRulE 7HE Al
HALET) 27V A 2] o1 o] Aoty oz 3 )
Zo] olajirt. Bt dFulE 249 AT Al gol
HRAEL JLAJ 1A (Built up edge) @AYo] 1 7haol A=
ol Zhasto] Fatgo] gar Aoz ArHn”

Fig. 59} Fig. 60|l = o|$&met apzlolof Wajof m

550

1.0mm
—&— 0.080mm/rey|
--0--0.135mm/rev|
--B--0.197mm/rev|

5007 A
450

4004

2.0mm
—@— 0.080mm/rev|
--O--0.135mm/rev|
& 0.197mm/rev|

3504

AN
o

300

250
2004
00 3.0mm

—A— 0.080mm/rev|
--\--0.135mm/rev|
-4 --0.197mm/rev|

Cutting force [N]

150

100

l(I)O 2(I)0 3(I)0
Cutting speed [m/min]

Fig. 4 Cutting force according to cutting speed
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