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The effect of texturing the tool rake surface on the surface quality in hard turning of 1191/1
steel with a surface hardness of 45 HRC was studied in this research. The pattern parameters
including, cavity diameter, pitch, and depth, as well as the pattern distance from the main
cutting edge were changed in 3 levels, assuming the cutting tool with regular cavity texture.
Nine tests were designed using the Taguchi DOE and conducted in dry and lubricated
conditions with 2 repeats. Machining forces during the tests and surface roughness of the
machined workpieces were measured in machining under lubricated and dry conditions. The
results showed that in turning with a textured tool under lubrication, changing the
parameters of the texture pitch and the distance from the cutting edge increased the surface
roughness of the workpiece by 57.6% and 39.2%, respectively. This is while the increase in
the diameter of the tissue cavity, due to the reduction of the contact area in the tool-chips
interface and better lubrication near the cutting region, improved the surface roughness up
to 40.7%. The cavities depth of also did not have a significant effect on improving lubrication
and reducing the roughness of the final surface. In dry turning, increasing the cavities
diameter in texture and decreasing the pattern pitch, reduced the surface roughness by
10.6% and 29%, respectively. Examining the SEM images also indicated the production of the
workpiece surface with smoothed texture when turning using optimized textured tool.
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CITATION LINKS

1- Experimental Analysis of Residual Stresses Distribution Using Nano indentation Method
in Hole Making Strategies. 2- Femtosecond laser surface structuring of carbide tooling for
modifying contact phenomena. 3- Cutting performance of cemented-carbides-based self-
lubricated tool embedded with different solid lubricants. 4- Performance of the self-
lubricating textured tools in dry cutting of Ti-6Al-4V. 5- Cutting performance and wear
characteristics of Al203/TiC ceramic cutting tools with WS2/Zr soft-coatings and nano-
textures in dry cutting. 6- Experimental comparative study of conventional, micro-textured
and coated micro-textured tools during machining of hardened AISI 1040 alloy steel.

7- Experimental studies on the cryogenic machining of biodegradable ZK60 Mg alloy using
micro-textured tools. 8- Comparative study of the effect of surface texturing on cutting tool
in dry cutting. 9- Influence of laser parameters on the machining performance of textured
cutting tools. 10- Performance improvement through textured cutting tool during
machining hard-to-cut materials: A review. 11- Solid Lubricants Used in Extreme Conditions
Experienced in Machining: A Comprehensive Review of Recent Developments and
Applications. 12- Machinability Aspects of Non-Textured and Micro-Textured Cutting
Inserts in Turning of Titanium gr 2. 13- Vibration-Assisted Turning Simulation With
Textured Tools: A Numerical Investigation. 14- An investigation into the effect of surface
integrity on the fatigue failure of AISI 4340 steel in different drilling strategies.

Copyright© 2020, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and build upon the material) under the Attribution-

NonCommercial terms.


https://mme.modares.ac.ir/article-15-69590-en.html
https://journals.sagepub.com/doi/abs/10.1177/0954405413518516
https://link.springer.com/article/10.1007/s00170-010-2740-1
https://link.springer.com/article/10.1007/s00170-011-3853-x
https://www.sciencedirect.com/science/article/pii/S0043164814001835
https://www.inderscienceonline.com/doi/abs/10.1504/IJMMM.2016.078982
https://www.tandfonline.com/doi/abs/10.1080/10426914.2016.1221096
https://www.tandfonline.com/doi/abs/10.1080/10426914.2017.1376070
https://www.sciencedirect.com/science/article/pii/S0030399223004620
https://pubs.aip.org/aip/acp/article-abstract/3007/1/100044/3266370/Performance-improvement-through-textured-cutting?redirectedFrom=fulltext
https://www.mdpi.com/2075-4442/12/3/69
https://ideas.repec.org/a/wsi/srlxxx/v31y2024i02ns0218625x24500148.html
https://ideas.repec.org/a/wsi/srlxxx/v31y2024i01ns0218625x24500021.html
https://www.sciencedirect.com/science/article/pii/S1350630717313559?__cf_chl_rt_tk=WDFsnZAhUsHd0hDsxP2t96euLqMAVYq2zU99DnPQYr0-1713719167-0.0.1.1-1386

U')Lin.b 9 diols> L,J‘é)‘:g doswo g

28 el oud plil (6B ble wlilee 53 (Sajglem i eajo
ol o oyl bz eyl 51 3y s el

eelo by @i ©Busdle I Plghllen 5 puil dabls
3l owled Sgaa (sl sl3ul o3l b (59, 93U 9 9550 slovdly
6l a3 syially (535 0 lellae Ll a3y exlasul o3l
il sy @8l sdgi sl el oS pie lelid
M3l &b (59, b skl a5 wisls lid g esls el (saubyls
Ghx gy phelS wely wedl g Sl b awglie 5
.)))fu;ﬁ

o389y b s 2lylS by 3l 3Slee BlghlSen 5 SV
S oslaial b 50y Ehsw slez 3303 S8 Gy 90 |y el
Sl Gy ah (59 Syl adss (6B padileg S
oyl isS ol 51 olitaal oS 395 T 51 WS> pulis . sl
ol ylil Gl g Gy slegsed GalS sl Fige (b9,

Lol osuiSply) ghls slacdly slaylyl 3Sleae My Sar 5 (55
Ay glies zolio . a9sls 51,8 w3590 TIBAIAV Ui iy 5o Iy
Ui sles 9 Ul gleg s bl e Il b dwlis 3 &S
G503 b 3l el i3l LS IS, 395 laedl glaylil
Thw 595 yan slayld @il b,y 95 Sl 51 oslasul
coolbus Cawd g o3ly g Il STasl Lo s Klgise ool osly
Sl b dwolis 5o jlacsl sloylpl yjoe ooy [iolS 1) oaly
ol 458y 39500 SJgese

slaylil ol glaShy 5 oy 3las Byl Sen § Suyj
Gyt |y WS2/Zr gy (shls Al203/TiC (Saalpwr Ly
2 ises il 9ib slacdl dwain a5 sls Glid aulis . aisges
olpar ay WS2/Zr Ly oadd odlsidigs Ly yl5l ls (5,80,
ol 5 iy 3yShae 3gag0 53 1y 530 iy 8 slasly
il il ol

Gaeme ol slayfil oz asllbe 4 Oy, Sen 5 Gil=8
GSLIT 3¥g8 (6, miile (> 53 MOS2 L oais e3ls (s o
syl 59y p ledlisg 3929 Juds 4 .asislsy, AISI 1040
Ll slapiis 5 lapidd e 55 izl glawslal iy
455 bl Gials samsglid ol ad cdalice codds sl
bugi SBhel cayd 5 Gorda gy (Ul slagys
393 ez il s o s (S5, 5wl ) G gyl
LI seleie (g80lyT ainlyd p glagdllae M4 Sen g (idus
OFr s> 53 g S baalyd 55yl yll L ZK60 oo
G339 bl 53 il el a8 wslyys Ll sl plil zalo
Iy oslys 9 303 s poled b (0295 BB ssb 4 oForis &ile
Ao Lials

S o @l 31 (sl dunlio oy 4 BlplgleaVS g uless
09 9 o138l Gy Il b (Bl ais sy Sis 5
Soosgazo (sl 9 G Gos (s ol o3ga0 (gl by

1Eo¥ (55 o) oylad (¥E 0y93

23 Ay slegye 9 dbw b (g 5 aslllas
X W) GJKW bysé k’.’a.‘.>|.§)3 6)&&')3
Jaedly Sy lsal 51 oslaseol b 1/11)

YoIslo auwsdomo '\ Giuwly yuol ydeo o Mol Sil3j Semeo
Ol oyl cwyde sy o&isls Sl uwdigo os)f\

XN €S

s cadsS deuga 53 il ealy baw (53,5 slaedly (g, Kl gy ol 5o
(e (5,8 aile) wdsSTy FO i b VNAY aYg8 (6, sl,5 ailys 5
Ol ke slod> ol (88 b shiie (ran 4 8 LS Gy )30
S Gl Gy a5t Sl alols (rpizman 3 0sa> Gae g oIS kS (slayiel
250 GinlejT =hb gy il oalatwl b i 0315 s cxbaw duw 3
Lo alejl corel sy gl 51 plicabl jshiie 43 g 18 >k (I Gtales!
G oablo (slog i 5ad ST duliye 9353 0ad (5,155, 5 S wdl> 5o
b B pdle el 93 55 (ol dabd b (5235 9 ptalel eladl a5
Sl b el 53 a5 sl lis auls .S (5uSeslal Sas g ISl
51 801 alold 5 s (5581 oIS (slanyialyly ki 1S3l olpam 4 yladly
Iy ,Sashd xhuw (55 2WAIY g ZAVIE B oy dy omyp 3530 03l 53 Ly
1lS aaalgdy ey oyis S Lialisl 4 casl gy ol 03l iljsl
U cudlsd cpbn @90 g2 ©B0l9s 9 s3dss osln bl puled b
55l 8l sleoyas Gee yiolly . aidn g 1) Saehd mhaw (g5 ForlY
wdle s bl sl g 55 GielS 9 530l 393 0 Sd IR0 33U
ooyis (5%l o8 (als § abw wdl jhd (ol (Sis (g Sl
sobal Guyp sl GRels YR g W Ul ghe g ceda
b 5815 58 JieslsiSy b 3 5l (S G9yS) rgSugySiae

393 i ylaely ylil
gy b ool (5, lgy cede (6T Gl el :Lbbj‘s.\*lf

b2

VPNV sedlyys gyl
VR VA ipdy g0,

arasti@modares.ac.ir :Jgiumo 63iungi®

dodde =)
23 393 oz 5113 pae (Ral38) (sl ook slabYS S B
bizo () Buaile (580855 (5, Buly) olil awsin Sl slge
o 428l oads el ope g RS (iubay conduS
01 Jo JolS g s JSuiue Lol caiitanss 30Ty1S (g0 15 L j535
g 03y b yl5l wled (=g 5 Les (iulidl Juds (Sasl .l
U looriSSis b g osiSyly, 51 oslitul cuol lSaaks
4 Jlows ey Yae Lol a5 (0 SaS JSiteo ol J> @3 (533>
Aal)d )3 JSide gl . 1blse oy (L b ddirar Gy 4>l
Slgo BB 3iahd (&Bly 5>l pluizgs céuw Al
Yo b 5l lecasgame ghls ol slilie péple wéw
Azl )3 g by 42l )y ) Bpsdle glagys 5 @il od9
S eslaial )5 (g3l wliniss sl Madlise sl yigal see
sl sl 93 g 9)%e b 3 Il 595 b slacsly

Urte SyilSo udige sole doliole



g o 398 iy ()IK815T 5 5y (slog i 5 b Bl gy asllhae
Gy plem 53 calpd )5 g wiad edls Sy 3l a8
Ol oadle 51 e ialel elawil sl Lasy bume gles

203, oslasul 3y (g 5lwpaislo TNS0

i
i
[—] (—J
) o~
T
1
L 40 |
'.'4 1 P 2
T3 72 71
;—-5 _— ‘
16 TS 14
79 T8 17

[eRgC ) ‘_;Lmui‘.gb;ﬂ)b odlawl dH9e (5\.{&4.39.43 Q J&&

SR 5l el 6 el slapialel pladl sk 4
G Ghie Wil (6xSsle 4 azgi b ab i8S oy CPX
g 39290 slacasgaze gl 005 Jlaedl 1 g Glibs
Y USE as)S el ey g9 Il 5l daze a3GBs
53 el ols yliad 1y nialesT 5s ooliiwl 3590 wyudsl slsyl
CodaS g iy by o pll 8l 3l Gy Sam b Qg ol
el slez v (1S 3l 55 oad sl jlSaehs xhaw
Y USs Gilhe Ghy 4l alols g o (gac edl yhS
@l wlnsd 130 5 imcamlus jaliie 4 .ab 48,5y s
03>y s duw 53V Jgaz Gallao oa )53 (slayiolls ol
o3l b (595 g e szl (sl & sl )53 4 @5Y 330
‘olf ks yuolie . au3,S ealaiwl W50 yuld awiligied y3d 51 o3l
kil g lojT digad 59y (5550510l b by a5l alels
sl w8l Goc 1 glaabl johinds sal cuwy )5 slayially
inloT @yl S (59, ccilizne glaglsd 5l esliul b wad
bogs iyl Gl b G -2, sl 5 bl Elyge s>
ol abw (59, 0ad slxl saglisw Gee «lSply Al
2 dalsl 3 (55565100 (5358 9Suw )Se baugd o3)95 iy

30355 el 5 (slayielly (bl (res

Modares Mechanical Engineering

gyt (oIS 5 Sl ol . Jlael Gy ey Cilibes
duglio )3 slaedly glaylil b 6 B0mdle 53 G slos 9 Gy
g3 28l g,lil b

syl Bomile HSlae y i) slayehly 23U Plods,
b.ws_\ OMT Cuwd a_!lad Al )I)B ) 90 |) )'5&.43[.! U»))J
o5 oy plad @l pgns ol b dulie 55 sl sl
b (6335 i sled iy sl GRS b Hlaedly sl
S 5o SaS (6, isle 3ySloe 3gups au il ol g

il 3Slae dinej 53 @lie (53900 MGhlKen 5 cilols
L uary o 3313 oloxdl e Slgo (5,8 paible > Hlacdl Gy
il b (G 9 b (530 4298 LB plalS 5l L
oS sl plo gl 3iyls Sl yae Gialil g iy cles
Slos sgur 53 b dawdly bl oy slaylil
o uBals il g esly Sytdie Zhw g aldls Sojglgn s
JRETSS

u.«.u.uy U'B“"‘ LY J.AL> )&Jb))' oalasiuwl nl]oblSAm 9 U;.Jb.m
deb » Sl 5 Gbe sl 5 SBhel J1 sl
ol 51 oslial o8 wsly ol LT ubise Gials 6ySemilo
Gty Ghie wlil g psupe Gy gladlw Bis 4 by,
wdl g Uiy glaylil (5 als colils 12 San 5 Loyl
OBalS 103135 )8 (uny 3590 ¥ 30,8 09l (535 0 ) lsedl g
lyl5l 5l eslaial b b (5505 9 iy 3l sbed 53 (o295 LB
bl Gy sl b Gy sles [Blas s ssmlie jlacdl iy
e RO YOIA L IS WERIIRIEL GRYY 3l a3 VYo cdl
VI

4 3l SLIT Gegd ()IS815 (6340 Gy 4 Ble 5 59,
aglllo ol Laslay Jlacdly loyll dhws Golsl)yl SaS
9558 55 |y 6, pmile culls lscdl glayll 4 sls olas
9 B¥eas 1 slagllhe oS aa30 LA Gidgly dindag (wy
s 65 o 655N 5 3l el il imsly ol s 13
G 3ald 53 Gl o 9 e bl izhw (6335 0 0ol
ol 48,8 51,8 aslllae 3590 1/1A) 3Yg8 dew

obaleT plaxil by, g ciligand cdlge =¥
£0 0 b L V1Y 3958 (Gads oyl 53 5 Sdaks osle (uis
3 b (ladigal (59, 00d ($50,25b lopialel .g) (wdsST,
i a3 jekiie r () JSE) 038 el yieulio €+ Job g
a5y AVe (glos U oysS 53 ladiges «puoSTy £0 U Sashs
EY0 slos js el ¥V endo dy a9 MWT ;I)iguu

Volume 24, Issue 01, January 2024



UI)&A.D 9 diols> L,J‘é)‘:g doswo Y

latoleT @izsb sle 6250 Glalel 2)b (gudizxd ool 5
t ST (Gesee wdl>) JolS Jo)giss wdl> j3 ad ais)S IS

3asd (siS posd xdaw duw jd &S Al Ably 3929 Jole
Jio b ltenS w8l eolo ylegelins i by slogpd
slopiolyl ell glosuz ¥ IS 0135 (5550511 BA9257
5 ool b b (5355 (52565181 am3e ol Ty e
2 63 i8S bl PS) Jao sale bl giws s oluws
(B oadle pladl 51 a0 Gl bwwgio (6,5 lse (ulul
6l 235 6 x5ejll ndigad o385 (31T 4ol b (535

V03 Gage i (6] digad 58 53 Zhu (65 slade sl
Wz ylanlio 01V0 Jsb 4y olaSya 5 wigliite Ghye coedge
bugie g5 olsie 4 650318l aw ol 52Sile 5wyl

D8 )l ords (5,5 mile ahaw

938 (5315631851 9 oy slapinlesl plail Glosuz (1 JSib

ey g gulid ¥
soolie 88 ool halefl P S 3 s o)l oS b lon
4 oy sboyialyly coad ylaedly (glaylil ol sl glaytelyly
9353 (0250le) ks (5,45 03 (5355851831 yslie (sole olyen
ol ¥ Jsaz 55 pialeil e 0 Sts 5 (5,05, shls wdl>
6138l TO 15 T1 cypods iy (slall ool o0 ol
238 (6l wede TO 5L 5 el gy g ook I3l . ssloads

ol 4188 18 (ayy 3y90 0865051851 (sl s>g,> dalsl s

ahw 55 -1V
edigad oaid (5)B0uble 4l ghu (550) 44 S5 o5 johiles
(525 «igad 0 3 axbans (5 35 51 4ke (s (gl 03, (5 o3l
wdyudy g0 yianlio O/Y0 Job dy laSya g b V)3 (i
ahw hugie (65 olsie 4 ©xSe5lul ool Ske o
odlly Jxl=d ¥ Jgaz 0 ISV Jgaz )3 s (5, Spdle
e 2 sleyiahly Bis 5l oy (oled oadds 03l dmuwgi Jio
[0 51 35S 53 b P pslie (Jgias @lhe e plis
s Jleis! ssimaplid (0% 1 VL linebl culils)

1Eo¥ (55 o) oylad (¥E 0y93

13 imnen

Plf J_bg,
00000000000&%067
1000000000000000
1000000000000000
000000000000000
900000000000000

20000000000000 4lols

il o3l zhw g9 )l 8l glaytelly Sileds slad (Y S
(e

590 sk shan 4yl sy s @l pusin slayilly O Jsaz

ey
lytolly clyuasi 2ghaws
sl by (slasially
Y a.b.«u Y ab.w \ ab.w
- Yoo O (Hm) bl 4hs
0 Yo \e (M) Gos
- Yoo O (um) o8
WO WO Yo (M) Uiy ad 5l dlols

S mhe col gloyiehl dwlie colli skl cex
sl 5 Gyl sl arogi Golul Gy glayialily
el dagiales] eled el Job )3 9 23,8 Gl ads]
Voo Gl e cdiiBangie 100 Gy ey A a8
W8 )S)15)3 593 59 yeslin <1V byl (S ey g yi09,Sun
L ags simlgs We= AV bl JS 58 LiolesT slaedls sias
pSas s AVl el & LS (ozsSU s, I sl
3 stasdie Ve ol sa b GloleT pladl gl 3580 48,5, )
g S5k 93 il e Gl g wd (Sl Sagks Job
9 Sitd wdls s Gioles] VT ggeme )3 (polul ol p i8S
@ el 93 )3 (KB ed)S @y ST b esd (5,105,
o) Wl ol G Jlow 1 eslastwl b )ISSlg; ol yen

A pladl Sd g (o1 ojaignd O L)l S

Urte SyilSo udige sole doliole



Yo e 3Yg8 colayg (IS8T 53 iyt (sl 9 b Bl o545 4slllae

g 1YY VA 86 e shls cadys 4 Gy ad 5l alold
Goe o sl s ol 39y 130 b 635 635 MVIA
Gl ashS Fhw g s Glaee 53U 5l sl
9510955

RY jlade cuizead . 3ble bnyielly (5,138,650 730 (sYU ¢35
GSlgy b (g5l edls 5 (aled oddd 03]y dewgi Jao sl
B oads (jlp Jowe 45 imo ol @0 del cawd 40 ZAAJAL b plys
Sl b (6505 el 53 1) o (35 wlyuass JS 51 ZAATAL
3 8l oIS el s puilyly Jalos (ool 3 am300 iy

2l olyen 4y gl dugy GialegT b Guayile (¥ Jgaz

Modares Mechanical Engineering

Volume 24, Issue 01, January 2024



UI)KA.D 9 diols> L,J‘é)‘:g doswo Ys

I Galidl il wdl Gae &5 38y am350 48 U s
Sl s by Jeli g ()=t IS Gilhe (iS50
&g 53 23,55 ssaliie oad (S5 (sladigad mhw (65 )
(a3 153y Cilitheo b )3 o (5 uSejlal (glmesls LSSl
G339y 9 wawl oals )3 il i |y (635 ylaged wlps g,
s ahul gy Slg5e il pas ol st il l5 ok
el bl zhe ,Buls) e g poled gl s
o ey 4 (0)-F g (Wh-W JSb Gab ol ()3)S slaedly
@bl gy Il 4 s gl (5555 V1% 5 2YY GlalS JSlae
LS

oltd e (5305 3 1) @l o3 o wiynss ()¢ JSb
e (5325 8l 651 oIS Gtl8l 4 3130 ol g Am30
© 65 4555 LB Lialisl ol s Liulssl 20V/1 B Wlgie
5 el baise Il ool abw (53, 0ad Sl (5581 gy
‘olf O8] 03,8 sl Il 5 padide wolus oS ol
s al381 3 00 LT 105 a3 5 (1lS o Loy
L Y (W=t P s wline) 3350 zge |y puled
S35y S o8 50 g 53 (s @l o sl )53
J0LU 5 e baalyd il o5 sls las 39 51 1y (s ey
2 edigad ablbie bl ga 2l9 53 SIS, 80y,
Oili3l b a5 wilond lsedl by ad 5l Galite sloalols
Oliee 4 ()=t JSb Gillae zh (5305 liwe (G 4 5 alels
oled aa (Eali8] wde ay gaudg0 ol S o a8l ZYATY
3 i alold )3 (Sos By 1l () Bplsy b palS
55552 513903 lyss 4 cond s lgh wlyas Glise iy 4
51 98 YL Jeolsd 3 1) el ol 31 39 (Sime 9 o0
A0 oldd Ty iy

sleeiille o nled Guop gz Jledl il b lagioly]
38 Sl @ygo 4ol bl peled b 9 (5, 0ls) b
>3 b (655 Jo puilyly Jal=d F gaz . an)S 1SS
b el jhd polel ol o sesee glid | Sis gl
2w (5 335 32 3l g i 1 7VAUF L oSU1 08T 157/
Mg S el s

el s ahw g5 0 w8l glayielly 51 Guilyly Jud=i (F Jgaz
Sy, g wdwe (5l

2Bee Jume e 2 g3eme

(%) P F (_sal,'T wlaige dele

1A SVAY QY)Y oW cdly s

YaIs  e[sA FO/OA Y +[-98A sl oS

vIo g gy Dol s il gas) ouilasdly
(@]

Yoo A eIYOF Js

R2=+/4% Adj.R2=+/4¥ Pred.R2=+/AY

1Eo¥ (55 o) oylad (¥E 0y93

wdle )y ahe (5 3 wdb glayehly 1 Guilyly Juled (¥ Joa
JSlg; y9a> 53 i (gl

B ae  Jume @ gsee

» le
(%) P Foowdll wleie Je
FVAe  o[¥28 YENR Y \WFA sl Hhs
YAIYe  [SYAY YYIAA Y YRV sl ‘ch

WIAe o5 NO/FY Y [OVD Gy ad T edl dlols
WEA Y o oY (cdl Gos) oxiladl
Voo A oIYYYY Js

R’=+/AA  Adj.R%=+/0  Pred. R%= +/Y§

2 LOlsy b B pmile wdlo )5 mhu (5 @l ¢ S5
oamlive 3o ol Hlpl osly adaw wdl slayial)ly olwl
sl il b aid S eygo slojiale] olad j5 a5 33,50
@l g 5l b oadadgs aghd 4y o (g5l b (555
el 93 Jawgs sl esly a3y slsedl el VY FEWEY
23 45 398 Gy g SBhel glagy phals el wilgise
il @8l ol wdl>ys ajls Jlds a1y ailyd (golaly ceales
45 01335 (s34l (slmoslys 9 il o ol b GalS ey
sloedl 50 sow il 3350 Sl glag s pals el
Jlow 0333 (5555l (sbag e (S o]y xhaw 53 o sl
1y Gy 4l 3935 calil8 Jlw o5 iloj 53 9 03)S Ll
3580 038 2 1y 03l 9 I3l o SIS 5 5,50y, 4daby
Ol slog s (LS 3350 Uy (slog e (elS ) e oS
PeleiSy b o dxl 45 03)F SaS aild (gl 4 g
Sy (ials (aels wygods 3o salyd 1S w5545 b
9 oled phw (Rl 0548 93 huwgi laedly Il s by
oS sl 53 43 059 3550 xSan Yige (5, 50ls) axbw Ll
55 4 (4258 B Sialy loesailSle ol 10U o g oliae
o5 0l 53 313 Gy 4l 4 o] Gl eg g i Jlawe
3 e b L g dulie johiio 4y 138 o)Ll 45 johilen
il 53 Jglate slayBplyy Se vlyie 0N Gy ol Jlw
ol oyignd Of b 1i)e cowd b a5 15,8 oolasl (g, e
@l ooyl Lal3sl b o(W)-t JSb Gilhe a3 oSy
8y &1y 53 3 g QS 18TV ejlail s s (5535 ol
Zrbo GlopiilSo Gilho (S0 o Glalidl jll @l ks oS
olejer g il GInli8l (5, BSuS-(5, 50l Sge b cosid
Slog s GRS i yio o AS5e lay (ialS s pwled b
ol sl 553 4y 3V 3008 b (6305 Bl ol 93 3
10: 6 S (slooyi yhd (lidl b b (5335 Al
sl glas dhwly coad (el ol sde yeS ylog)Sius
S5 oy dwrin b YiedlgiSone ol abw cdl
holsedl il 6 ,Buly) wate yil &5 wibise ylil aba g5,

Urte SyilSo udige sole doliole



*y

1.2

w358 ceiblagg (655155 50 byt (logsei 5 b el gy aslihe

1.1
1.0
0o %

AY

0.8 1 ™
074 N\
0.6 1
0.5 4
0.4 4
0.3 T

Ra (pum) (With Lub.)

0 10

20 30 40 60
Depth (jum)

(<)

Ra (um) (With Lub.)

0.3 T
75

Dist. From Cufting Edge (um)

100 125 150 175 200

(%)

Ra (pum) (With Lub.)
- R = ]

i -

[SSIN S

B - IR ¥

in o

Ra (um) (With Lub.)

[=I - R -l = I~ I = =

=

L
~
] ~
0 50 100 150
Diameter (pm)
(<l
25 50 75 100 125 150 175
Pitch (um)
@

8 (z w8l Goe (2 bl yhs (!S5 H9d> 55 i (5,805 Aol 51 eslisl b ey )3 e (605 Il wdb layiall 51 (Y IS8

b 635 302U Ghals o 4z 4 osls (alS (Sl ) iy
6oBuley wdle byl ul 58U laged dunlioe Ladlbie

9 woled abhw pEalS ©ilKe 93y mpuw ((W)-E JSib)

0.6 1
0.5 4
0.4 4
0.3 T

Ra (um) (Without Lub.)

1.2

20

30 40
Depth (um)

60

(<)

1.1 A
1.0

0.9
0.8 1
0.7 A
0.6
0.5 A
0.4 A
0.3 T

Ra (pum) (Without Lub.)

HH
|—L—|

50 75

100

125 150 175

Dist. From Cutting Edge (uumn)

()

Ui a1 el alols (3 ceély

(5)[50..{.;.23[.@ edl> 3 a.b.w 3] ul)_u._v_: o.\i.m:ul.&j 0 J.iw
0 JS @illao . ilie gl bl slayiahly olal 1 Sis
35 T GRS 1) lade dy b (5505 b8 l3sl (&)
el sl glooyis i Lilisl S olil 45 jghilen
oo 03y bl poled s (el b wilgie Lid (Sis

Ra (um) (Without Lub.)

S -
...}_§\{

50

) 100 150
Diameter (um)

(&

75

100 125 150 175
Pitch (um)

@

o (2 w8l Bac (0 vl s (Gl St edls 4 b 5,005 1l 5l oslitl b edlag )3 abw (555 il @b sbayiell 31 (¥ JSa

Modares Mechanical Engineering

U 431 el alols (o 5 dly

Volume 24, Issue 01, January 2024



Ul)‘SA.D 9 diols> L,J‘é)‘:g doswo YA

IS 55 b G5 sl g b 4y leoslg Sue g awz
digad pxaw 3l SEM pgali (z)-A JSd .cwl dgghin (0)-A
olis ) HS0lgy b edle js wdly goas Sl b osds (5,815
955 0392 XYL dhanly 4y ldlio pasdio oS jshilen a2350
ghe oledl el b duglio 53 wdb gealil 5> pilei)
AU 0ad Sad pszen (sse 5 oMb edlsiSh e
b (595 Wosly ad oS 51 G s (S s
canlie JB ioly 4 ghu 4 sz sbooslyg e 5
353 e 1985 5 (B2l oS ol 53 45 Y Ao
~A S )3 0 sl e b duglie 53 ,[S3lg5 g9 5 slaedly
s 153 53 3l 8l Jsid L5 550 Sily o 03gs 5300 (2)

Al e (5,15 5 saelewway

30 ERaw Tool TO B Textured Tool T1
40 -

g 351

3301 24.6 24.3

=]

s % \
10 - \ §
0 N R

With Lub. Without Lub.

6y 55 Bl e 9 slael il sl (59 duglio (F JS&
LSJ-M’ C«Jl})bs)&ils) b.wy S

30
Textured Tool T1
28 b T Ra\\" Tooi 'I'O
g 26 A .
: 2 7S
. s S S 0
3 24 '.""'wv.—‘"'v.v'”‘-..<,«*-.--.-"’u‘"”&t‘f:'—"'f-’ EERRREY Premdy o
S
=22 4
S
S 20 - A
18 A
16 T T T T
0 1 2 t(s) 3 4 5

09 9 5158b yl3l (sl )by e 3 3Ty (S5 Wl (O JS&
Sl 5o 55 s (6503 53 el

1Eo¥ (55 o) oylad (¥E 0y93

e @l 6,80ly) ahw ytdan sl 550 (polal ol 2
oo glans (6335 31 (1)e sy pwled b 4y s (5235
&ly > wwl pakdieo ji (2)-0 JSE 55 oy ol el
il casas g 0313 L3811y led arbaes oyl s ol8 a8l
Gilbe 3 (-0 5 (2)-0 JSb 33,550 WYA U b (5,35
Alols 5 il slaois Gos slsginont Sl puilyly el
pole & cwl S5 4 65V e glid |y Gl 4 I sl
3 1l il b (505 ol (S edle s aild el
399> U Jlas iy Jlaw y9a2 55 5 @8l g ylil b dulio

((2)=0 g (&)-0 JSis 5> oo dhadi) cuwl odds yigs %Y/

by slogye Y-V

53 Uhp il slogys oll wdb pil g duglie jhie @
9355 Ol @8l gayiiey) T1 bedl 5 wdly g glaylsl
9509, b (5,8 0pitle 53 )1l (13,5 slaedly oS 90 canline
b 23,8 930 LY A g TVT GEdlS cune cadyd o (S
298> 098 > sl el s oad sl sl (595
@b gLl bawgd ot slaul sl (g9 3945 45 525,183l
).\.JLJ RV w' )S.) LSl ‘o)y ..Mbbu.o ULM.u b W] 6)&‘9) 9
3830 g 033 03y xhaw (59 Sl (59505 LilS I3l sl
SV P oll . adbie yiaS 95 sl gilio plw 0 o
<l g g 51wl yll 53 sl ) 3l 9,8 Giley wiymsi
gy sV glugs 5 whnsd ahw glgie wasse plds
edlo5s Gl o yden GBS0 5 @bl g el s by
odimdlid laged (glgem (pl L35 camlice lacdl sl
SBlise 3l piden 6ol o Il yeS (bl

s el ¥
Gl digad b I SEM gt «()-A g (Alh)-A g
9 )Slg, b el 95 53 oy ]y A oylad ylaedly Il s osds
25 SB35 51 AU 5150 bshs sase plis S
b S el Lokl 53wl pasin YolS yuglas
bhs lSlg, 31 eslitul @l 43 Jlo ol b a8 oamline
w8y dige &S 039y (e G190 9 ek hls Sl e
orizes wdlie Sds (Sl el a e il 51k
L iy aum 51 03l @85 e 53 fial e )3 i (Sasg

Urte SyilSo udige sole doliole



Y4 e 358 i lay (5K 55 Gy (slag yai 5 arbaw bl g5 amllhe

Feed Marks

Smears | |
i

Micro Chips ——»

il

Cutting Speed (V)

Feed (f)
SEM HV: 15.0 kV WD: 15.41 mm | 1

View field: 382 pm Det: SE 100 pm
SEM MAG: 500X  Date(m/dly): 01/01/10

Feed Marks

\‘

Smear |
|
Cutting Speed(V,)

feed () - Feed (), \

SEMHV: 150KV | WD:1527mm (] vecasvescanill semmv:1sokv | wD:1527mm

View fleid: 382 pm Dot: SE 100 pm
SEM MAG: 500 X Date(midly): 0101110

View fiekd: 95.4 ym

Cutting Speed(V.)

SEM MAG: 2.00kx  Date(midy): 01/01/10

Feed Marks

\ Smears

Cutting Speed (V)

Feed (1)

Smears

Micro
/(‘hip

viaasTESCAN fl  SEMMV: 150KV | WD:1527mm
View fleid: 38.2 pm Det: SE
SEM MAO: 5.00 kx  Date(mdry): 0101110

el 55 A leds Jlsedl il b (0 ol b 605 edls 53 4 slad lsedl il b (Gl oads ()l digas s SEM ygaas (5 JSi

(<l

i ad b 51 e a8l el (gSung ;Sae yuguat (Y JSib
T8 oyl Il (o T7 syleds 1l (L

Modares Mechanical Engineering

SS9, bl o Il b (7 wSis (5,1l

3l Ll —F¥

Sl AT gy 3 S b 4 Gliies eénle
Fyad e 4 4 08 g euyd (glaoyaz (shyls Hlaedl slay il
4 (59 )Wl Ll yue S oy 9 Sy lars o sl s
ks lagtalesT eladl sey 1yl @8l & S8 .9u8 i
Sl )l Glel G ad vl pasidio &S jshiles s230
Juisas 1y 5l3l Gilb> 9 oy slacdl dml 4y ey 4 oS s
Cllo s il ead Ginoier @il ol cwl audls
393 S 0ya> sl (o b by 1 eslial

Az 5§85 aze -F

el ja MY Yed ey (oGl Glegh ol o
S 9 ,S0lgy s3> 53 GudsST) FO Gt boads (g B
olaleil bl by 51 eslatwl b g @8 JL3 oy 39
slog s b 625 595 2l <8l slasiell S (2556
9 ulie 390 GAIS @yg0 4l yac g Ehw (BS993 iy
wyge @ Ghaghy ol 5l esel cunty @S e85 8 Gy
JOW VYUY SRR E

Volume 24, Issue 01, January 2024



U')Lin.b 9 diols> L,J‘é)‘:g doswo ¥

and coated micro-textured tools during machining of
hardened AISI 1040 alloy steel. International Journal of
Machining and Machinability of Materials. 2016;18(5-
6):522-39.

7- Dinesh S, Senthilkumar V, Asokan P. Experimental
studies on the cryogenic machining of biodegradable
ZK60 Mg alloy using micro-textured tools. Materials
and Manufacturing Processes. 2017 Jul 4;32(9):979-
87.

8- Jesudass Thomas S, Kalaichelvan K. Comparative
study of the effect of surface texturing on cutting tool
in dry cutting. Materials and Manufacturing Processes.
2018 Apr 26;33(6):683-94.

9- Roushan A. Influence of laser parameters on the
machining performance of textured cutting tools.
Optics & Laser Technology. 2023 Oct 1;165:109569.
10- Samant A, Sahoo AK, Kumar R, Panda A.
Performance improvement through textured cutting
tool during machining hard-to-cut materials: A review.
InAIP Conference Proceedings 2024 Feb 20 (Vol. 3007,
No. 1). AIP Publishing.

11- Hedayati H, Mofidi A, Al-Fadhli A, Aramesh M. Solid
Lubricants Used in Extreme Conditions Experienced in
Machining: A Comprehensive Review of Recent
Developments and Applications. Lubricants. 2024 Feb
23;12(3):69.

12- Sharma R, Pradhan S, Bathe RN. Machinability
Aspects of Non-Textured and Micro-Textured Cutting
Inserts in Turning of Titanium gr 2. Surface Review and
Letters (SRL). 2024;31(02):1-4.

13- Roy RS, Maity K. Vibration-Assisted Turning
Simulation With Textured Tools: A Numerical
Investigation. Surface Review and Letters (SRL).
2024;31(01):1-8.

14- Rasti A, Sadeghi MH, Farshi SS. An investigation
into the effect of surface integrity on the fatigue failure
of AISI 4340 steel in different drilling strategies.
Engineering Failure Analysis. 2019 Jan 1;95:66-81.

1Eo¥ (55 o) oylad (¥E 0y93

Sl 51 ealasieol b 5o xbass (6 395 cosis (5,595 wdl> 5n .
o8 Gial38l L g 7F/Y LidlS o el yhad (ial38] b laedl
Sgad e Gial8l ZYAIY g ZOV/F Caulyi d iy ad 5l alold g
ad 5l el alold g Goc slayiol)b (SiS wdls s .
(550l wdlo L duliie 53 335 Layialyly alis 383 w3l e
b sl ‘alfclg bgsye 3l opyidan adly (652l 58l oud
393 %Y 180 e

55 b sl (SobSe Sily b @l pglai .
sleul mhbw 35 (5, Klgy g Siis el g3 jo) jlaedl wdl>
s 35 s (S 3 S Ehisedl syl bsss o
393 Sguin Sy yuno (59 313 il

9 0l sl 1Y (ialS s Il o35 slaedly .
33,550 gy wilypuss diols g Il Goles,l LEels Koy By
Sl bags axdase Sgugs 53 sdel s bt I €, .

23) 0ya> sk oyoyitdion b el s glaylil 1 5 x 53 laedly
O 59y Wl Jliyue Sl (o w0393
035 ssaliwe

o3l it Sl 3t 5 Gl 4y 53 5 sl B’

ol

35 padlie (ayles dlie ol i@lie oyl

&lis

1- Rasti A, Yazdani Khameneh M. Experimental
Analysis of Residual Stresses Distribution Using Nano
indentation Method in Hole Making Strategies.
Modares  Mechanical Engineering. 2023 Jul
10;23(7):405-14.

2- Fatima A, Whitehead D], Mativenga PT. Femtosecond
laser surface structuring of carbide tooling for
modifying contact phenomena. Proceedings of the
Institution of Mechanical Engineers, Part B: Journal of
Engineering Manufacture. 2014 Nov;228(11):1325-37.
3- Wenlong S, Jianxin D, Ze W, Hui Z, Pei Y, Jun Z, Xing
A. Cutting performance of cemented-carbides-based
self-lubricated tool embedded with different solid
lubricants. The International Journal of Advanced
Manufacturing Technology. 2011 Feb;52:477-85.

4- Ze W, Jianxin D, Yang C, Youqiang X, Jun Z.
Performance of the self-lubricating textured tools in
dry cutting of Ti-6Al-4V. The International Journal of
Advanced  Manufacturing  Technology. 2012
Oct;62:943-51.

5- Xing Y, Deng |, Li S, Yue H, Meng R, Gao P. Cutting
performance and wear characteristics of Al203/TiC
ceramic cutting tools with WS2/Zr soft-coatings and
nano-textures in dry cutting. Wear. 2014 Oct 15;318(1-
2):12-26.

6- Gajrani KK, Reddy RP, Sankar MR. Experimental
comparative study of conventional, micro-textured

Urte SyilSo udige sole doliole



