Journal of the Korean Society of Manufacturing Technology Engineers 23:3 (2014) 284~290

http://dx.doi.org/10.7735/ksmte.2014.23.3.284

ISSN 2383-4846 (Online)
ISSN 2233-6036 (Print)

AI7050-T7451 2~%o| LZIIZoA WSEHH oFt 7S MHEI &
7tZerdste o3t HAxAMY
TEZ, ZER®, A, ZAF”

Investigation of Cutting Conditions for Stable Machining and Machinability
Evaluation in Milling Process of Al7050-T7451 by Response Surface Methodology

Joon-Young Koo®, Mun-Ho Cho®, Hyuk Kim®, Jeong-Suk Kim""

¢ School of Mechanical Engineering, Pusan National University San 30, Jangjeon-dong, Geumjeong-gu, Busan 609-735,
Republic of Korea
b School of Mechanical Engineering / Engineering Research Center for Net Shape and Die Manufacturing, Pusan National University
San 30, Jangjeon-dong, Geumjeong-gu, Busan 609-735, Republic of Korea

ARTICLE INFO ABSTRACT

Article history:

Received 6 May 2014
Revised 9 June 2014
Accepted 11 June 2014
Keywords:

Aluminum alloy (A17050-T7451)
Milling process
Machining evaluation

Response surface methodology

Aluminum alloy is a core material for structural parts of aircraft and automobiles
to reduce the weight and maintain high specific strength. This study evaluates the
machinability and investigates the optimal cutting conditions considering the
surface integrity and productivity for A17050-T7451 milling. The machining
variables considered are the feed per tooth, spindle speed, axial depth of the cut,
and radial depth of the cut. The machinability evaluation of A17050-T7451 is
conducted by analyzing the cutting force signals, acceleration signals, AE
signals, and machined surface conditions. The optimal cutting conditions are
determined by analyzing the experimental results using response surface
methodology for stable machining considering the productivity and surface

integrity.
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Table 1 Level of the independent variables

. Level
Independent variables
-1 0 1
Feed per tooth
(mm/tooth) 0.04 0.12 0.20
Spindle speed 6,000 10,000 14,000
(rpm)
Axial depth of cut 30 6.0 9.0
(mm)
Radial depth of cut L5 30 45
(mm)
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Fig. 1 Experimental setup

Table 2 Material properties of Al7050-T7451"

. Young'‘s Yield | Ultimate . , | Melting
Density Poisson’s .
(g/cc) Modulus | strength | strength ratio point
(GPa) (MPa) (MPa) 9
2.83 71.7 469.0 524.0 0.33 488.0
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Fig. 2 Scheme of machining experiments
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Table 3 Experimental conditions

Experimental Feed per Spindle | A.Depth of | R.Depth of

Number tooth speed cut cut

(mm) (rpm) (mm) (mm)

1 0.20 6000 3 1.50

2 0.04 6000 3 4.50

3 0.04 14000 3 1.50

4 0.20 6000 9 1.50

5 0.12 10000 6 1.50

6 0.04 6000 9 4.50

7 0.04 6000 9 1.50

8 0.12 6000 6 3.00

9 0.20 14000 9 4.50

10 0.12 10000 6 3.00

11 0.20 14000 3 4.50

12 0.12 10000 6 3.00

13 0.04 6000 3 1.50

14 0.04 14000 9 4.50

15 0.04 14000 3 4.50

16 0.20 10000 6 3.00

17 0.04 10000 6 3.00

18 0.12 10000 3 3.00

19 0.04 14000 9 1.50

20 0.12 10000 6 3.00

21 0.12 10000 6 4.50

22 0.20 14000 3 1.50

23 0.20 14000 9 1.50

24 0.20 6000 9 4.50

25 0.20 6000 3 4.50

26 0.12 10000 9 3.00

27 0.12 14000 6 3.00
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Fig. 3 Cutting forces according to the experimental number
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Fig. 5 Acceleration RMS according to the experimental number
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Fig. 11 Analysis of optimal cutting condition considering
productivity

Table 4 Ranges of cutting conditions for stable machining

Variable Range
Feed per tooth (mm/tooth) 0.05 - 0.12
Spindle speed (rpm) 6240 - 9640
Axial depth of cut (mm) 30-6.1
Radial depth of cut (mm) 22-3.0

Table 5 Optimal cutting conditions considering productivity

Variable Value

Feed per tooth (mm/tooth) 0.08
Spindle speed (rpm) 7550
Axial depth of cut (mm) 6.0
Radial depth of cut (mm) 24
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