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ARTICLE INFORMATION ABSTRACT

Original Research Paper Machining processes are the most important method used in production in the industry. In these
Received 11 May 2017 processes, the friction in tool-chip surface during the machining is one of the affecting factors on
Accepted 29 June 2017

surface quality of work piece. The generated heat by friction augments the tool wear mechanism and

Available Online 04 August 2017 increases the wear rate of cutting edge, which leads to reducing surface quality. The high ability of

Keywords: aluminum to built-up edge formation during machining has the undesirable effect on the surface quality.

Micro-texture tool In the present study in order to improve the cooling-lubrication conditions in machining of 6061

Surface roughness aluminum alloy, a new cutting tool created with micro-grooves on its rake face was developed to

'\M/Iinir:m{m quantity lubrication improve the cutting fluid transfer to machining zone and reduce the friction between tool-chip surfaces.
achining

Two types of micro-grooves have been created by laser machining process. Specimens by changing the
machining parameters and types of the applied cutting fluid to machining zone were machined. The
experimental results obtained from surface roughness survey and prepared images of work piece surface
by scanning electron microscope (SEM) and optical microscope showed that by creating the micro-
grooves, the delivery conditions of cutting fluid to machining zone has improved and its effect on
reduction of surface roughness is clearly visible. By comparison of the results of two micro-grooves it
was shown that direction of grooves is the most important parameter in its design, so that the
perpendicular texture not only improves the surface quality but also increases the surface roughness
compared to non-texture tool.

6061 aluminum alloy
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cooling-lubrication methods on surface roughness

2GS )5l aliss sla g olien 4y 28l Sa glgil 236 6 JS
b 2

7 o)l 17 095 1396 e (o0 SuilSo wite

Sl oaile &S0 ead apogi polie 4 azgi b hp slayelly polie

5 zobw oo iulej] 055 slayeal )l 4 Jear el atbpdy O g0

oy @b -3
Sy polie el Ol L3 51 glayell b Slakad (6,5 pdle 51 e
et sl b 6,8 osll Ra jlse cow ool (6,5 puiile 4l o
Oygo hlide Ceond iy 0 (miws ) iged ;2 50 mhu (6 b
The G Olyea sl gpSejlal Hlade my al eSile 5 8 0dy
b 5155 S sk mhan Lawgie

sy & ligbesl slasi ol golan 5 e slayalil slasd 4 axg L
g byl 5l ol jle a5 05y selss sae 1125 LIS b,5i56

cutting edge

Fig. 3.Schematic image of the two types of micro-texture on the tool
rake face a) perpendicular to the cutting edge (90°) b) parallel to the
cutting.edge (0°)

ad iogas @l ool n mhw 59, 5 L 9,50 £95 93 5l St pga 3 JSB
(42,5 0) (b 4 (55150 (B (42,0 90) (2

Fig. 4 Cutting insert image after creating the micro-texture
Clig e Sl oy by Oy 4 S0

Fig. 5 Optical microscope image of the tool rake face along with micro-
texture

Sl Son Lyon 2 yll 03l o 51 (659 95y S pgai 5 S

444


http://journals.modares.ac.ir/article-15-11907-fa.html
www.SID.ir

OblSan 5 &3l plixe SIS aible 31T 58 LIS il 35l yglake &y s adly yaski by S48 b 22 13l dmusgs

O sk 9 pialojl 8590 sla il )l 4 Jgur
Table 4 Parameters and levels tested

Tob o5
5 gl 4 b 3 gl 2 1 o
b e 90 0 (4 9) 2l cg>
120 100 80 60 40 (MIMiN) s s pos
0.20 0.18 0.16 0.14 0.12 (MM/rev) gg iy s
g 15 1.25 1 0.75 05 (MM) iy e
g S5l jlade Jolao o5k Seas O o a0
3 Ra b cos o (605 s 5 Jgor
> a )k S 9=
‘25 Table 5 Surface roughness results under R, criteria
> (s Slehn 625 PR Ssrtmlers  Gples gL e
° Sl Hlade JBlas wob e Sz (mm) (mm/rev) (m/min) o oo
a 2.186 2.637 1 0.12 40 il e 1
5 2.078 2,507 1 0.12 60 HINNE 2
E 1.925 2.365 1 0.12 80 OIS 3
4 1.847 2.281 1 0.12 100 b g 4
9 1.725 2.079 1 0.12 120 HIRNE 5
0 2.102 2586 1 012 40 il Soe 6
I 1.981 2.457 1 0.12 60 by e 7
3 1.878 2.297 1 042 80 by oo 8
g 1.639 2.164 1 0.12 100 g Sae 9
% 1.401 1.958 1 0.12 120 il S 10
3 2.048 2.527 1 0.14 80 b e 1
€ 2.166 2677 1 0.16 80 LI 12
8 2.287 2.781 1 0.18 80 <l ey 13
£ 2.405 2.939 1 0.2 80 b e 14
g 1.991 2.457 1 0.14 80 g e 15
% 2.082 2,586 1 0.16 80 il e 16
3 2.169 2.699 1 0.18 80 by Ses 17
g 2241 2.838 1 0.2 80 by e 18
2 1.594 1.894 2.025 0.5 0.12 80 el e 19
a 1.745 2.045 2.225 0.75 0.12 80 <l ey 20
1.925 2.185 2.365 1 0.12 80 <l e 21
2.086 2.486 2.545 1.25 0.12 80 b e 22
2.310 2.781 2.798 15 0.12 80 b e 23
1.581 1.761 0.5 0.12 80 g e 24
1.722 1.904 0.75 0.12 80 il S 25
1.878 2.047 1 0.12 80 JCE K 908 26
1.944 2.277 1.25 0.12 80 g S 27
2.102 2.492 15 0.12 80 JCE K 908 28

Jbw 0l 68 oiile o 5 5 a8l Giali8l sloylds cnl (yg50 50 oy
O gude l) ‘_g)lsuls) Ml} ‘&:Al.‘uoe)m )LM.S OL7U| LJ R B e

50 sl 0055 Canwyd A5 8 y50 (m i 4 04 e oamlin "5 K" 4
O3 Il 5l iy (o e 65 jlake iy ad p ogee il >

ool 3l g ooy eles o il Sl el ol &5l il

Lulyd g Saw b 8l sbml o e sl ol cur cnlnle

Lyl ol jay coge (S 09l Ol canys IS el 6,5 eils
s g0 8IS 1, Jpama ol s kS 5 0 (55 el

S35 )1 iy 13U s CodeS S )l 3l s

3 S gy 4 Zed MQL 5 isboje (39 50 o S 2500 45

445

IRV EN
G2l Jlpl ol iy ad s 28l Gl )ld Cqz o asly Gl L
S askad jload laz ol (uled ghans (28l 5 00l Gl <2 G 49l
oy ogee C8b Sl 5o 5wl Gl (Sanl @ il 0ol o
aS og,00 Ul s 5 ol @ J11] a0 053 laie iSTas 4 iy
g bl Gmals mhaw CuisS g wb (iRl o)l g eas ol Slasl

7 oloibs 17 093 1396 e .uu)'.\a :_iuISa S dis


http://journals.modares.ac.ir/article-15-11907-fa.html
www.SID.ir

Downloaded from mme.modares.ac.ir at 15:13 IRDT on Sunday May 13th 2018

Ubled 9 5391 pliye

SIS aible 31T 35 LIS Glal38l glite &y lass adly »ati by S4a b 34 13l dmusgs

2y ) Ghp slaall g Lol pols Llpd jo Laid oy
b ool LSts 6000 o5,5 slasll Logas puiwesl] slasl] 55 rile
boas azdl o 3l cud 4 ,5ask conlial gl coinS 5 anslil 4l
Ay ol lsics 2y 4 28l s plie o Gl el 0524
[13] o5
% )‘)J o u,u‘)9| sta.w WLS Ot 05'}{5 uﬁb}ﬁﬁa ol;r.ﬂ L|
a s uS e Sy 1l g a3l ad b ooy a5 ey 8,8 ol
35 b 1y Il olge 5 g i iz oo jSankad ouls (6,15 pile pdas

Fig. 7 Optical microscope image of the workpiece surface after
machining process by non-texture tool
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Fig. 8 Optical microscope image
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Fig. 9 Optical microscope image of the workpiece surface after
machining process by micro-texture tool (parallel the cutting edge)
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Fig. 10 SEM image of machined surface of workpiece after turning
under a) MQL method along with micro-texture tool and b) wet mode
along with non-texture tool
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Fig. 14 Effect of cutting speed variation on surface roughness for non-
texture and micro texture tools
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Fig. 11 SEM image of dug-out zones on machined surface of work
piece after turning with non-texture tool
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