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The effect of cold fluid and Minimum Quantity Lubrication (MQL) in the machining process of T6-7075
Aluminum alloy due to its wide application in various industries such as aerospace have been investigated in
this paper. After examining the effective parameters in the machining process, 4 parameters: Cutting Speed,
Feed Speed, Fluid Temperature and Cutting Depth are considered as input parameters. The effect of each

parameter was investigated at 3 levels. In this experiment, Air Pressure, Fluid Flow, Nozzle Angle and Nozzle

Keywords: . . . . .
Minimum Quantity Lubrication (MQL) Distance to the cutting point are fixed parameters. Also, the Surface Roughness of the workpiece are
Cold Fluid considered as output. To design the experiments, analyze the results and optimize the parameters, Design

T6-7075Aluminum
Surface Roughness

Expert software using the response surface method (RSM) has been used. For reducing the cost of cutting
fluid, the method of MQL with Cold Fluid has been used. The results showed that the surface roughness in-
lubrication mode -20 ° C compared to +20 ° C and Dry Lubrication had 38.7% and 68.3% better surface
quality, respectively.

oeels Ol s le cel ol azx e il

) o (ugh o) 5 anwg 09000 LI askd mhaw CoisS
03505 (gl ol 5 lasims o SIS0 @, 4 pike
ol 5l oy o it 51 (S0 plgre g 6, dle g ol

® Feed
* Fluid Temperature
® Cutting Depth

Please cite this article using:

doadlo -1

Sy ol slaghs, 5l S e Siile anld o
el Dladad wdg ley palS jlate 4y b e Gl
4250 r B 9 Sorbe S oGhp S RN L
ol dalez> iulidl ) g lo 0ol aml o)l >

: Minimum Quantity Lubrication (MQL)
2 Cutting Speed

saum Lo ooliiwl 3 whlee 51 Ao ol a4y gl (ol

A. Bagheri, V. Abedini, A. Hajiali Mohammadi, Experimental Investigation of the Effective Parameters in 7075-T6 Aluminum Machining Process on Surface Roughness
Using Minimum Quantity Lubrication (MQL) and Cold Fluid, Iranian Journal of Manufacturing Engineering, Vol. 8, No. 6, pp. 7- 14, 2021 (in Persian)


http://www.smeir.org
mailto:v.abedini@semnan.ac.ir
mailto:v.abedini@semnan.ac.ir

UbhKed 9 3L awbe

e Sl oSkl by &owws § 39 2 7075-T6 poaineglT (s Whnblo 3isT 58 13 2350 L yio)ly (255 W)

Coonl 5l 6,0l conlio (sl yalyl Ol o] 28, s
2 G )able (> )0 pgaiagll D3 el 10,55 5 ol
g S oo Il Sei 4y by adlaie o ool oloul (e )5 I
gl (Blo g oadlnl awais )3 poss Sl 5 055500 Shox

.[10];\@0‘540 i

Sloa| ;3 9 ‘5)5T95 cdliwso uLu -2
«, Ky, L 7075-T6 r’%‘-.'r"ﬁﬂ ©ile 5l cBadod opl jo
Cowy e b F5le o5 S Jlw 5 Joitde aiwS
mls S o 86 b el ond oslinal il o
A 57075 poitadll (g)Sile nagei olo (o Siitle
Pl s Las go glio logate wldy 3 cole cano
Jlas g aaS (5, S5lg, 5l oolainl b 6 Kicile o] 3 )8 e
P detie 2 jshate cpl a4l Glojen jeb a4 0y
aS oo ‘57-‘).‘0 o&;;foﬁ W 9 d...u..o.s 6)&3‘5) rbj...:lin
4,0 -25 b Iy e ol 4y Tosw VR R
9 S ER O (795 (20 S e rals ol S Tl
oolazwl wbls L: G]a,;?:..a wu) u)?:.A u‘f‘ Mls O
o dalsl jo 0l o Badod oyl Sy9ly oo S Jlw )
sor W g CeaS S, syl riaes
ol 3 ol s b plsl Sy Jlow b 4 (5S35,

il oo Caio o oolaiul g (g 10 0 g0 BB 5o 090l

G b9y =3
g 005 Oy o&lws (il oBiws lpl (Jlow IS dxlad
0d 03l usgl dslsl o Sinley] o g Soslail Slpagss
N . 1. . ale s -
bl (b jshie a7 @St ulns S8l
(3etos ol 0 colaiwl 0y50 IS axdad il ouds eolaiul
&I polie oS 5 Slaseie aib s 7075-T6 pgiegl]
bl g el ol ooly igles 1 Jsu> ,5 7075-T6 Pwsﬂ
S ialej] el oo awlie oo laslinl b (5 yegiilyS
] 0 oole oyl 2 Jadz 5o i
o skes 398 b a4y iz opl o ooliiwl 050 lalad
DNMGI15 ool Gumgls ol jo oolaiwl 0,50 I3l 5 004

! Design Expert

6 o leus 8 095 1400 ) 93 s «0l il 395 5 il e

3 Syl el sla)Sal) 5l (S oS e S9m (lsE
5 65Kt alie gl 3ilSe 5 oolitul «g,Siile dilaie
slaghy, 5l aile jo G BSEE Sy ol (5lus
S SaS S (5, (Fogn S wile il
gl oo 00laiwl 0 s Jlew b (5,5 SS9 00,88 0,0 slga
oolil il o Salite g g cand blis glls Sy o a5
Sl anip S o S (g, p s sl
Looghos Jyame oy slaanie axss )0 5 oy Jlw
ol ot (oS tle aukad GVl kS Lol & a7
b ol o3V aidload w515 (6955l pomye 9 Jolate
oad 5,8l mhw 5 Rl sy 5l @ Djga b ool
Jite @yw g oo b oooly ST amis ;5 w005 )90 askis
[las salss o5 oas ol maw oS Wigds
g 036 slagty, 5l (Fogp 6 ble yo w s slagsy,
a8 @ 5ls legee Sligzs ol 3l oolatwl (gl gl asdly
g PSS plaie 4 039505 9 poade lngen (Sogp
(w55 mSops b o slsp ambal) iz (slsn oSS
6061 pouiog)] (o, Kiisle (slp prlam CiS oy yigo [2] ]
0/55 )L goc §0/055 g4 0 1440 jg0 10 argy Jl> o
L cwiy @ Cryo- MQLLse o (o Siile [3]osl o
CoiS aids o e 120 5 ands o 2 80 iy ooy
o oels s o, Kiile 4 s 32 5 %46 1, o
@ yelate 4 7075-T6 pgiagd] 5LIT (5, Sile (sl [4] oo
8l 5 Sl sl ad 9, 2 )y b Guile, Sl
0ss oolitl aigaS (g, Sily, LSS 5l e gl (s,lganls
o reS TS5 miimin Layl,s jo @S o)l 51 [5]col
.[6]o)|o S Ll s 9 3 mimin b awslis jo 1, b (555
L3t i IS askd g ) g5, g Slge (Saieez
Ol g o,lo askd mlaw CoieS (538, YU 5 Ll e a5 0
Ti-BAL-4V poslis 5T 55, 5 Sijel,S o 5 b
3 Lo Joee 5o 35U a0 45 4yl .[7].>y o 6d9d
ISlgy b sylansle [B]ailice 53955 wie slaytally
S8ae Jlows atugy il L o Sile 4y S azeS
el 589, 5 lge Jladyy Bl oS Dz ol axtls
S9i5 askd 5 0l (o mlaw 4 i JISly) a5 35 e
ST Sl ye [O]asS oo Jotes 1y oy Il 5 00,8
5 a5l o sl 5 3l & ool (Fasee TOT5 psisosl
S Gl el o i ol S gy eizes
5wl T ol o) iile oNKhs dlax 5l o5 o



Obed 9 (5 )8L Slanbie

o Jl ol b mloww (5535 2 7075-T6 Io,.:.i.}_ao,JT Soaiiile 35aT )3 )3 )50 Sl piely ()5 w2

Fig. 3 Cooling machine
ad.:.lfo)..u olKwo 3 lS.w

SN el 2 05 S 5 3 Jgu
Table 3 The combination of Caspian antifreeze with water

(o5 olo azy8) Leo

Sl g3l BB so s

-12 %25
-16 %30
-37 %50

& U35 4l 5 e L8 Gl b G alols Jl

w@>,0454 L6 ¢y gl 20 (el o i L 150 5
ol o 435 L lainles] ales (sl ol sb 4
l9 g yaS 5| 4o (5l ot 5 3o L el 1
Guizs ol o colatul .5)942@;...4 G el ool oolazuwl
5 o8 ol 4 UK o 0l e S1.201 Joe ool Y seisie
lopiie S5 & Lo i (53, 5,5l il
3 sy Bz ol 50 nsS sk el ead esls i
b Jloz )0 )15 askad mhaw (6) Sl 00l oot yie e
e el o 355 ol ] elen 5 (553l

2 Surface roughness tester (Rough meter)
% Mitutoyo

9

5 Syl 5L e SANDVIK o8 ,5 el 06 08-PM

aS 009 (5580 Jow g5 3l Baiow ol jo ol eolaill 515
el 00l o0lo lis 1 I 0

T075-T6 pseesl] loosds oS 5 1 Jgur
Table 1 The chemical composition of Aluminum 7075-T6

Al% 91/2 V% 0/018
Si% 0241 Co% <0/001
Fe% 0/407 Pb% 0/104
Cu% 1/26 Sn% 0/003
Mn% 0/061 B% 0/0006
Mg% 2/13 Sh% <0/0015
Zn% 4/38 Bi% <0/001
Cr% 0/134 Na% 0/002
Ni% 0/007 Other Rem
Ti% 0/012 Al Base
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Table 1 The hardness test of Aluminum 7075-T6
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Table 4 The studied parameters

Olygs o0 G9 iy S Jew sles L ee
rpm mm/rev °C mm
710 0/05 20 01
1400 011 0 0/6
2000 018 -20 11
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Table 5 Analysis of variance for surface roughness

Source SS:LT;r%fs df S'\éljgpe F-value p-value
Model 1/50 0/1665 39/09 < 0/0001 significant
A-Speed  0/0585 0/0585 13/74 0/0017
B-Feed 0/8592 0/8592 201/74 <0/0001
C-
Ten::plﬁzgture 0/3599 1 (/3599 84/50 <0/0001
Lubrication
D‘gg’;:L”Q 000019 1 00019 0/4566 0/5083
AB 0/0437 1 0/0437 1027 0/0052
AC 0/0076 1 0/0076 1/79 0/1986
BC 0/0033 1 0/0033 0/7704 0/3923
BD 0/0057 1 0/0057 1/34 0/2631
B2 01197 1 0/1197 28/11 <0/0001
Residual ~ 0/0724 17 0/0043
Lack of Fit 0/0715 15 0/0048 11/00 0/0864 sign??i::ant
pure Error 00009 2  0/0004

Cor Total 1/57 26
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Fig. 4 Method of measuring surface roughness with measuring
equipment
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Table 6 Statistical characteristics of the predicted model for surface
roughness

Std. Dev. | 0/0635 R2 0/9539
Mean 0/5619 Adijusted R2 0/9295
C.V. % 11/62 Predicted R? 0/8576

Adeq Precision | 21/9444

ahe 525 i Jgap T Jou
Table 7 Surface roughness prediction formula
Surface roughness =

+0/14737

-0/0570 A
+0/2185 B
+0/1414 c
+0/0104 D
+0/0523 AB
-0/0218 AC
+0/0143 BC
-0/0189 BD
+0/1423 B2

SR = 0.4737 - 0.0570*A + 0.2185*B + 0.1414*C +
0.0104*D + 0.0523*AB - 0.0218*AC + 0.0143*BC -
0.0189*BD + 0.1423*B?
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Fig. 9 2D color spectrum of the relationship between the feed rate and
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