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Selection of the Efficient Superfinishing Condition on an Anodized Al7075 Surface in

Experimental Design
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In today’s manufacturing industries, the demand for light non-ferrous materials is considerable
due to the need to improve productivity and manufacturability. Since the surface roughness of a
material is important for improving the functionality of machined parts, various techniques for
surface treatments have been developed to obtain non-ferrous materials with low roughness. A
superfinishing method utilizing polishing films is generally applied to the anodized surface of
AI7075 in order to improve its roughness. The objective of this research is to determine through
experiment the parameters that facilitate the shortest processing time, using a superfinishing
method, for reaching a roughness of Ra 0.2 uym. This objective is met by applying the Taguchi
method in the experiments. Through the experiments of superfinishing, the effectiveness of the
parameters adopted for the surface treatment is demonstrated.
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Fig. 1 Superfinishing machine

Table 1 Specification of superfinishing machine
0 - 1000 (rpm)
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0 - 36 (I /min)

0 - 7 (bar)

Oscillation speed
Spindle speed
Coolant flow rate
Contact pressure

New film

pressure

Oscillation
Rotation

. Contact roller
Guide roller i
Workpiece

Fig. 2 Schematic diagram of superfinishing

il FAE S8t Anks dr] 9% %
2] (Contact Roller)¢} HFE21E Az 9
S vk Al 43 HEAES 5] 9
dd (Air Cylinden@ TA5 o] t}?
} 4] (Oscillation Unit)7} HEEHE
H JAEEH e BFS o83 A
S2HEe Avtg gt 183 ¢z
F ArAIZES 322 A st

B
o},

jigo)
B

o
)

(ol

to
*)mz
oo = ol
™ C R ot 2 xS O mb

(

o

ot
N

hyi

4
i)

]

o rlr 4
S

Ju—

)
tilo

o oX ¥O flo rx
i

ol
L
32

Aok AlZtel 23

w

B Afo A ALge A3
229 Al70759] Al &
=gk uje] odmp AI7H

SRRER E
EWAAZI7F 02 pm
(Toelth. o714 F 2

=2 g



ok

I U SS3(X M 33 ¢ A 12 = pp. 993-998

December 2016 / 995

Micropore

Porous
Layer

Barrier
Layer

11

Cell Size

Aluminum

Fig. 3 Structure of porous layer in the anodizing surface
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Fig. 4 Surface roughness distributions of the anodized
surface
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Fig. 5 Determination of optimum superfinishing time
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Table 2 Factors and levels were used in this experiments

Table 3 Orthogonal array used in this study and T

Level Factor To
Symbol Factor I 2 No. A B cIblE F G (sec)
A Spindle speed (rpm) 100 | 300 1 |100| 30 | 100 | LF | 1 | 50 | 15 |10.2416
B Feed rate (mm/min) 30 60 2 [100] 30 [100 | MF| 2 |70 | 9 [17.3191
C Oscillation speed (rpm) 100 | 500 3 |100| 60 |500 | LF | 2 | 70 | 9 |16.9431
D Type of film LF | MF 4 |100| 60 | 500 | MF| 1 | 50 | 15 | 5.0378
E Contact pressure (bar) 1 2 5 |300] 30 |[SO0|LF| 1 |50 9 15
F Roller hardness (Hs) 50 70 6 [300] 30 [500 | MF| 2 | 70 | 15 | 3.0028
G Film grain size (ym) 15 9 7 300 60 |100 | LF | 2 | 70 | 15 |13.8784
8 |300| 60 [100| MF | 1 | 50 | 9 |14.4238
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Table 5 Confirmatory test results

Factor

No- TB I C[D|E|F |G| 0060
1 [300] 30 |500|MF| 1 |50 | 15| 7.8
N 8.81

2 [100f 30 | s00 M| 1 S0 a5 AR
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31300 60 fso0| MF |1 S0 15 S
11.06

4300 30 [100|MF| 150 15 e
18
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