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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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Fig. 6 Effect of different types of micro-texture along with different
cooling-lubrication methods on surface roughness
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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°)
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Cdlig e Sl oy by O] 4 S0

Fig. 5 Optical microscope image of the tool rake face along with micro-
texture
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Table 4 Parameters and levels tested
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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
machining process by non-texture tool
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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

Gl a Ty 5l o S aaked oo (5,15 piile laws 51 SEM 5505 10 JSCi
23l g0 13 b b ye o (B il San ) oyt MQL. s, @ s

WEGAWTES CAE

Slge 0,95 Sher prlle ey (nl Cde wiS oo bz 5l mhaw )
Sz plSil 3lse 25150 a5 ol 5l el ) e @y S aslad
il g 0ol G 35 o ad ey B35 b g oot oSl e el ol
Sy Som 4 Jagh (nl 0 &5 bl 5l glie 009w S g 4
6ok 35505yl yee g Gube p Ceslond axsls B aakd mhaw CudS
] 428 505 O 90
Ml wskye ) 0ls, kulyd cos a5 S askd mhaw 5l lbcwand
e 4 Jy cwl sy sl K558 sl wb 6 5 oetle <8l o
Cugy BB 10D ST o jankd prhans 4y 0nd odgaz Slge SV oo
b Sk ot 6,5 cpeble o 51 SEM g "1 58" il o
IS8 5o eads Jlasl polie b gl oy slayielly jo <l (gl
ooly jeam cle a4 "10D JSi" o a5 bl ses e olis 1, 10
oo "1 JSE" o wisgs svalice JB jSanksd oy 00 oo
s 5l T olped @ 00lp ad b e 3 Bblie cpl el Cug; BB

7 o)lois 17 095 1396 Mo )30 Suilse wiie


https://dorl.net/dor/20.1001.1.10275940.1396.17.7.57.9
https://mme.modares.ac.ir/article-15-11907-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1396.17.7.57.9 ]

Ubled 9 5391 pliye

A paile 315T 50 LIS a5l yokhia & zlams adls i s 3335 (a2 oLl dsangs

Fig. 12 Optical microscope image of the groove a) shaIIW b) deep
Geos 0 GosnS @ )L 5 695 S S g 12 S

R, (nm)
/7777

7 HIMIMMN

Non-tex Shallow Medium

Fig. 13 Effect of texture depth on surface roughness
Tl (6525 8L Bas 53U 13 S

32
—#— MQL Non-te —& - Dry Non-te
20 F --k-- MQL+ te —&— Dry+te
2.6
EZ.S
2
x
17
1.4
1.1 L 1 L 1 1 1 1 1 1 ]
30 40 S50 60 70 80 90 100 110 120 130

¥, (m/min)
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

S aalad 0 5)I5 cyeble s (59, 1 o oiS Gblia I SEM s 11 JSCS
<8l g 1l b 5l anT)d 5l as

WEGAN TESCAMN
-

448


https://dorl.net/dor/20.1001.1.10275940.1396.17.7.57.9
https://mme.modares.ac.ir/article-15-11907-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1396.17.7.57.9 ]

b).m»,.:)u.ab LSI)J)LM|)|WW

Ubled 9 539l el

SIS paible 31T 35 LS Gl 38l glite &y gelass adly pasdi s 3933 b 34 3l dmngs

34  ——NIQL Non-te —& - Dry Non-te
3 | —k—-MQL+te —&— Dry+te

_ 26
g
<= 22

18 |

14 . L L

0.11 0.14 0.17 0.2

Fig. 15 Effect of feed rate variation on surface roughness for non-
texture and micro texture tools
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Fig. 17 Effect of depth of cut variation on surface roughness for wet
method with non-texture and micro texture tools
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