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A Research on the Change of Cutting Characteristics in Hardened
Al7075-T6 Depending on Turning Conditions
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Abstract

The cutting characteristics of hardened aluminum alloy Al7075-T6 were investigated during turning processing. Under
variation conditions of cutting speed, depth of cut, and feed rate, the characteristics of cutting force, surface roughness,
and machined texture were investigated. Surface roughness became worse in proportion to the increase of the feed rate.
The thickness of material alteration layer which is derived from the effect of cutting force was the biggest when feed rate

0.148mm/rev. This research confirmed that the deformed layer is dominantly dependent on the variation of feed rate.

Key Words : Cutting force(2412), Surface roughness(¥HZ%), Deformed layer(7}3H 2 %)

1. M E AEE AYe ARZ shtoli 4% 2P s 7 5
Aol Aapo] 431l Aabi o] ot 73 o AU
G052 AFARAA 71AF EAo] ST & o 2 9FE nA 2 FAHQ Doz A 9lof F835}7]
gt A7|3letE EAE $pote] AFAR, A5 AHEE o] B Ado] dasty, 7tgEe B4 44, A
SFYFAR, ASE AR 5 ohFet 2opoll AREL 9l B, Aiad 9 3 7leke dA o w2 S 1A
th. Al-Zn-MgA §a-2 SFulE AAA g FolA 7143 mj 2ol Jolel AaxAo R Aokl AdE doju7|t o
BE7t M o nEEoR A ZFESEul(Extra Super 2o Aot} Je|3 Arro & ¢lste] stEmHe| A
Duralumin)©. 2 %&f 4 $hed] debdog 37|, deaky,  Fo] 4= o] WAZE AArhg olojA BHe] 4%
AEZGE GRS T4 PR 200 & ARste 30T YRoRA FTAHOR ARUYY, 2Y
FERUY F F59 GRulE 70755 SRR, vt A4, U, AEAL WA, Yrtede] 9 20
T, otd 59 gFe A AR dFujE FolA 7Y et EoF Fews), B, 248 5 A Fro] S
* () ety 7] LAl g
+ WAAR, FAgetm 7 A3y, AUy @ 39713 A 74 (ERC/NSDM)
T4 609-735 FARTAA] AAF 430 (juskim@pusan, ac kr)
++ Radeln 7)Ages gty
et BAEE(F)

144



3| X[ Vol.21 No.1 2012. 2.

>
1
oz
113

N iﬁmo
N
oz of = 3o — o
o PN oir

> o
>

Eryet— 450m/mm A%

Minitab2
A3

o AlAE

29]| ¥oj= wh

°cn 9

P~

oX

%
=
1o

o
EL
b35S
H

E

e

o 2
ol

m
i

HT
mN
S~
§
2 2
i)
> .
A
H
2,
=)

oM.
o H
o
%
e
BN

>
>
[
m 0
o
=

1]

#8419 (Lathe, Namsun h1-tech, 600x2000)
H4 FAE ste] Avtel o) Hat
g3kt E}

1

T QANES 0.8R, ZuZt

ANEEE At

contact surface roughness

Turning
Machine

Fig. 1 Experimental setup

Table 1 Chemical comparisons of Al7075-T6

Element

Cu

Si [Mg|Zn [Mn| Cr | Fe | Ti | Ni | Al

Wi(%)

1.5

04106 ]55]02(025/05|02]02 |rest

145

Table 2 Experimental conditions for Al 7075-T6

Exp. No. Cutting. Feed rate Depth of cut

speed(m/min) (mm/rev) (mm)

1 350 0.098 025

2 250 0.049 045

3 350 0.123 0.05

4 350 0.148 0.25

5 450 0.098 025

6 350 0.123 0.25

7 450 0.148 0.45

8 450 0.049 0.05

9 450 0.148 0.05

10 450 0.049 0.05

11 250 0.049 045

12 450 0.148 045

13 250 0.123 025

14 350 0.123 0.45

15 350 0.123 0.25

16 350 0.123 0.25

17 350 0.148 0.05

18 250 0.123 0.25

19 350 0.123 0.25

20 350 0.049 0.25

250 (mm)
IS T
T I
180
Fig. 2 Size of test specimen
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Fig. 5 Cutting force according to depth of cut
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Fig. 7 Specific cutting energy according to Feed rate
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Fig. 9 Surface roughness according to depth of cut

3.2 JKBE7 W0 2 BYUZE E4
Fig. 99} Fig. 10& ZAtzlo]9} At 9]

2wo 242 ehfa
2 PR,

Fig. 119] Uepd o] & 29 229 MStEAS B
AT, dArzlo] Mstazlel wistel AA7] M7t & ¢he
Hole A T 4 qlck

Fig. 123= 9hA A3 WAt Aga) e o v
Hil STAEES T8 dijo|th EFUREE HAEEHT of

SEE & 9FE Hons guxre fg FaREE of
$&E7F 7P ana & 4 Qo webA 2 2AAES

M AazAolE ol44Est We 24 Este Ho|

H
=)
BN
i1
> 2
=
od
rr
Ho
okt
Hu)

_lSH.
m)'
e
2,
B
N
L
N
2,
lu

&
o
ES

qopx Ao

e
o

E

Job

flo 2 4=
N
51-3
rE
X
. ol
-0, ol
_}L
>,
o ook
o
_o‘_lI‘
_r;
%
>
=
Buj
-~

(leon Eplpht 200, Max X1000) o7 % ZX‘ /\]-{

el of
E

o

ot ofd
s
&
K
o
E
Hu
l‘ﬂl
i)
)
-
oM g
H'l
)
%
—
R
jf_l
oot
H o4
-0,
e,

j 58

7/11]E 8}olal4itt. Table 32

o ogle o e

(MTS)E Hﬂx1z4 Az 0

147

0.3
° 8'32:’;"’1:/”“ Cutting condition
. VA mm/rev|
A 0.148mm/rey] Depth of cut: 0.25mm

2

§ 021 P

= .-

Ef
..... I

£ .-

L

9

€ .

= 0.14

»n
T T

200 300 400 500

Cutting speed [m/min]

Fig. 10 Surface roughness according to cutting speed

03
T g.ggmm Cutting condition
-- 0.25mm| ; . i
A 0gmmm Cutting speed: 350m/min
5
=)
wn 024
173
<
=
=
o0
=
S
St
g o1
&0
bl
=
»n
T T
0.04 0.08 0.12 0.16

Feed rate [mm/rev]|

Fig. 11 Surface roughness according to feed rate
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Table 3 Cutting condition for Evaluation of Damaged layer
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Fig. 13 Surface roughness according to feed rate
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