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Development of a new cutting tool by changing the surface texture for increasing
the machining performance
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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

mi"i?”-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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Table 2 Mechanical properties of AA6061

slade Sl
260-310 (MPa) _:us alSocl
240-276 (MPa) o lus plSoecal
95-97 (J ) S
9-13 ) ghais v jials ws o

MQOL st Slasein 3 Joua
Table 3 Characteristics of MQL system

Jlade el
150 (cm’h) Jlw 9,5 o0
6 (bar) &5 ,led
60 (a2 )) I3l jomme &y Cumnd 36 sl

51T osls gelans (53, 2 ombans il byl (sl el 428,55 ool
5 o by om0l oy ol o oolil 5l b 6,5 cpale St
Sl o 3 s e il slal 3y Sz s & (eiman 5 VL o
ol o il 31 oolital by 3085 (sl b sl o oslizl il ol
chw ) 2 4l 5l S 50 pln 55515 Gl gse Jsb b obsS Sl
Sl gy i) oy gl el o5lal g, ol 05 e Syl 5
o jiolej] 5o oo soliiwl il ams so 1y jgle Gblio yo )l o]
bl ce 9,500 0.1 mhaw oS b ailows 05 iz )
ax,0 90 agly b ags S L @ .ol oo ooy ylis "3 S e
O 4 s 4z )3 0 gl b ag ST Ls 0 5 by ad 4 s

i b s3lpe 5 3me il slopli b o5 4 o sloml sla L
Wl asd 318 eolaiwl 090 yie j0 g Ly,

IS eallbl g oz £85I Il gl (35 e slate @
5o Jsibl Jolis 8,k jo 4a8s 30 Gae 4 Hlaisjge sla,lil il sl
Oyl Jaume 10 4885 30 o a5l o wilass I 1,8 Ssgul 2l plos
Slge (19905 Hokaieds b olul 5l am ailodwlys las,l 4 g sads jgaboge
anlp 0 Ll Slge ol 0ed cuale cdeay boyles jo snibe sl
Ul ogl Sigml il plam yo g Sn il o590 )3 b (6,15 il
el 0als Hgabge el G o 4 gt wa g

Oles 80% 51 g eog LSy baiged sl gl 5 oKiws Slaylass
oslazwl 25KHz o83 olen 4 85mm/s Gopiuy Sy b oKt
130 (oSl sl ls 1l o 1 oas Slwl slacdly 55w ys 5
0955w 65 Lawgie jobay 5,15 Lot b Lot o alold oS a9 S
e oo G dald 05d 03 Ghp g0, ahaie Il pl ST as cul
sbal 5l an (Ghp Syl pgas "4 KA g gealss IS oy
5o s_iS) 0y d.lal.m R uM.iLo..: |) QT CJQ..: S99y » uﬁl.’sjio.n
0l (6,5 cpdile adlaie saimacylis "4 KA o b el GlaadsS
2 €8 sl | pliab Jpa (sl el 3L slal S 55) S5
"5 ST w5 eslinl (5y8 S S gl Sl Gl e )
|y s San oot il i Sl oad 445 5y wsSeusSan iy
A3 o lis

sy s 2y 5l b CokS 2 Ghp bl U e e
Sl ol olital By Bee 9 S9rtm S gl gy olien 4 Bp

443

odgaze el (350 b3 b 5 Yl 0 ) Jedsn gl Esee
4 el 9,50 125 15 0.025 I Ra jlas sl oKiws (pl (650l
@ jSaalad alises bl )0 cod gy askad jo 55 580 ol &l jslats
osh S opslie ool oS ke 5 0ad 45,5 aslon 32 sk
s

Soii Syu8 Gl (eizred 9 (B Jlew SGras e ol jslatea
e G5 sl LB, e JBlas s 51 (65 ele dilat 4y o
oBiglej] o Boing brwg a5 piacw (pl ol oo oolinwl by
olie s 0 Shae il od a5l 5 >Lb oyl 0y (gle piaas
Sl 5l YU pze oS5 L MOL g (o 0ls plas ool jo
L oS 3 51 S5 ool 3t 5 o o (S5 e L o 03,23
9 L8 Ly oad ogall iy Jlew SI)3 a5 00l czge ) Sl (29>
oy IS 31 ot Sl 335 (5 (5,85 il 4kt & VL
S tle dilaie 4y T S 08 Sed e g o] (gYb LES 5 e pus
algn Goy Jlws 05 Sl oz bog ab (Rl 6pSedr s 4
e Slasie 3 Joaz [B] was @l o9 5SS 5 650,
a2 e i |y Giegh ol o eolatul 5550 MQL

3> 7 Sy Sen Sl sl FBL20 Jua SIS 50 olSis |
5 g 220 5kg 0 oiws cpl 435 mude el oals oolanul [l mla
505 5 20 51 g Sl S o LS 4 sl g 35,0505 5O LuilS )3
el 3109 1065 ] o oo adgs 5 axdl zge Jsbo

bocdl g0 i ad liol) @ Cond 28l Cuz 53U oy sl

390 Gy ol Olyear Sl Gen Jll olen 4 420 80 5 0 Ll

Fig. 2 Setup of experiment
otelesl plosez 2 S

AABOBL lars S 5 1 Jour
Table 1 Chemical composition of AA6061

() 33 =
95.85-98.56 oinagl|
0.4-0.8 P gl
0.7 ool
0.15-0.4 e
0.15 Jriee
0.8-0.12 o
0.04-0.35 £9,5
025 s
0.15 polas
0.05-0.15 550 ol

* Minimum quantity lubrication (MQL)

7 oloibs 17 093 1396 e FETSRVRE VE [ VRRNTPY



Ublen 9 539l el

S sible 35T 58 LIS il 30l yolhie &y zlaws iadly paki b J33a (i ol 3al daungs

S5 pdlie 5 Joaz b plil (lel 70 &85 90 Sl n &
e e Hlis |y Bl wliole;] )8 edel cuns 4y mlans

b g Ji-1-3
iy & S 23l g2) 3 28l alie sbly; L3 "6 S8
@l s oe L 1) leSe i slayell cod mhe ) 2 (G0
oL (Ghp 4 2 d9es 9 (hn ad silge) L 9Se g9 90 5l Jol>
oads (S0l mhaw (g5 G Oile 4wl Sglae (5,L3, caims
3l g Il & S i ad U silae b 3l Ll L adkid
G Cuz pooses b)Ld Cox o5 b o Jy ceul 4l e
90 A Conms 5"""‘ G polie g 0ad by bl Lk Coge Wleoy
L l5l 5l eolannl oS 04 co aoms pl byl asdly uolidl 8 >
Comodl odis ylid yel ol ol aalgs e M“B‘ﬂ L5L®)L.J—| 6B owile

ol 5l o ad gliwly 4 Cans 0als sl sla Ll g

L g ) 28k (o ad glil) ilse <8l a5 o plis mls
old Cond pj oy dw 4 Glov oo | olad ) cpl cde e o ol

5 phate sla Ll sg2g cde ool Il led maw als (I
odlp Ol Sy g
4 e SKasl e Juals aes o Gew oS polie 4 |, SKasl
55 3 Gl Gliee 3 9950 b dilate )3 oad g &l ialS
ad b oooly JuSas led 0dgae ;o iy ddlaie jo odl oS &l
9 5lnl gy poaslil ad b oooly pSKeie ials 4 0,5 18 anilll
e oanliv jaskhd oul )5 pile phaw (55, » Mlite

B ol ailaie & (B Jlw e JUil (o

b JUE aslen JLb 9925 lpl maw b ool apals wles cde 4
I Olpl S )5 opmile adlaie 4y oy Jlow JWail byl i aS 00,5 Joe
JL&...J 0950 "1 JS..Z" 5O AR 43|)l S 4 6)5‘&;':’ 9 ob)f UL“‘T
el 0als ools lis Siled O g0 4 5] Sei o 44 b Jlew

G olss lulyd o5 (2

b 5 1085 SUlgs il ool mhaws (59, p cewlin <l olml b

RNon-Te

0.5 |

Wet MQL
cooling method Q

Fig. 6 Effect of different types of micro-texture along with different
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 poges @ In) 03l gl (59) » 8l S 98 9 5 Sleds 9l 3 S
(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
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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 of the workpiece surface after
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
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Fig. 13 Effect of texture depth on surface roughness
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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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