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The industry uses SCM440 steel extensively because of its many characteristics.
Nevertheless, wear and vibration are two issues that this steel may bring about. Minimum
Quantity Lubricant (MQL) technology is being employed extensively as the most efficient
substitution approach in pursuit of a cost-effective alternative solution. Vibrations and
acoustic emission signals work well for tracking surface roughness and tool wear. It is
possible to use undesirable machining factors as parameters to study the behavior of the
process. Regression analysis of several factors allows for the discovery of weaknesses and
vulnerabilities in the machining process. Optimizing the production process and enhancing
quality are possible with the use of effective factors. The two parameters that have the
biggest effects on machining quality are feed rate and cutting depth. Feed rate is known to
be sensitive to surface roughness, while cutting depth is recognized to be sensitive to tool
wear.

Keywords MQL Technology, Sensitivity Analysis, Machining Quality, SCM440, Acoustic
Emission

i ) (slagile 5 (5)B0ile (Lo pudliilS prrogu coYlio degamo doli iy o LiilSo (utipe ole dolialo

3924253 590 gl 3 oslital g (63415 (sliptalyly capmls Julons

1V0-1T3 dxdo o+ gylas FF o193 NE-F g0

. SCM440 3Ygé (sl 13 MQL (55518 sk 31 (5,15 wurdS

XA Jlio wlasis

9o 3955 0l 35230l 35550 S5 ealitilyge 03yt j3b 4y camiio )3 ol 4253 H (sl Sty Juls 4 SCM440 3953 oosianss
(MQL) (s3lopls) 0liee 4iaS (52918 yaS aigim b 3Sole Jooly JLis 4 35850 il 5 Gbled)l dlaz 51 Yo sl S 0]
'Sy o

tlioyd y ellas s elilesy] § Giseo zlsel (sla liSw il gl 53 2550 i3 e3lislyyge aiol> Gy paxisise plsicas

Nohls same

Algie aiahd JLd) upn 53 bl laieas (B pwdle um 53 wsllael Jolse (oizmen st Y350 b (5335 9 13

syl ol gz Gl oiBenls e S dsles 4 bl b ilises (gliyiolly oy 555 518 oliiuls;ze
S eslatul plgise W sl (giludings 5 CadsS dgu ww2 350 layiahly I asdie 5B pwble wilyd 5y bes blas

STyl olaals cowdige (58 oSl
olpl ST

olsieds Gy Gas g ek (5395 lire )3 pulus yahly plsieds 435 &35 o5 Wals Glis ead plasil conlus Julod @S

33 (5,8 0mble coiaS )3 1y 58l pyiidn § Wb 4iblid ad Giole glie 53 Gobus iy

Ushus o3iuaigs #
o&ails cwdigo (558 0aSuidls :u,u)ﬂ
ol ST

m-khalili@araku.ac.ir

Gige Zlgel JuKww SCM440 3Yg8 (5,55 cudsS camlue Jul=i MQL (559Us Lanojlgauls


http://dx.doi.org/10.22034/mme.23.10.169
https://dorl.net/dor/20.1001.1.10275940.1402.23.10.29.9
https://mme.modares.ac.ir/article-15-72807-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-21 ]

[ DOR: 20.1001.1.10275940.1402.23.10.29.9 ]

[ DOI: 10.22034/mme.23.10.169 ]

hlKan g (&S WT Y.

O Gax 3950 Vb Gl leS ol 3 agde LIS
S olBim 39850 Byas (53b) G 5wl jLisyge (s id
4 by 2wl oad oamli 393 jlxe o394z 1 yiday iy 15
&..u.n.Jb XV LS)‘SU""”L“ a.b.w ‘AMJL! XV ))|9 u.u.uT LmUT
sl oo tljl liledyl st s o5 Ao sbayl ol
sla gl (S pdle @i 3L g Gy balyd )3 puss
U Jlowig o 43S oo slol ol8ws ;3 alies Ll
Sedise ol B o Somile il )3 ead sl glalas
3950 b (635 Sl el g 3p0 YU b 5

S g Gl p eyl b (g )80able (> oglhol Jalse
2 Ngde a3l layiehly @ (g Bpadle hw
O ashd Jole Juds 4 (SilSe slge iz (558 pabile i3
yo glaal sl cely cainhd ool S s Gy 3l g
docl 5> L0 (0 .5‘.24' = 93 L).«)LQJ @J)b )| AR W
G O2l33 (sl (535556 plsieds iz glsel ol (5 5031l
b 35550 41,8 ealiiulsyge arhans oS g ylil (ol wylls s
ulsice wlalei)l o oad slml sladdyg ld ¢SSy
15 Al (g5 lwdings

5 Giso zlsel sladiSow jI Jol> @l oS5 b sl ol
eahd 1) oLl gal cead sl (sladdyg myp b wlolss)|
9 B 0wble 53 aadg skl o Ty Gy sl baahds &5 WS (50
o8 b Sgo Zlsel dulodi 3 uyy sleiel LB @ygod
Gwoly Sy e glisd 1y dlge By wlpusd MU
G2l @i Shled ol glapulss I Jol> wlilss)
aS amde olis gl ol el slge 6B paile 1ulyd s
Sl cussg eyl (gl (6 5JelS 1l S 93 ol Sy
WS palyd

camsy eyl gl piuow So @98 syl wesgil
9 wadyg JuSitd clilaiyl Ga)b I gl codsS (2Ll 9 13
dw ‘a.uuub.w SO e dewgi (Sigo €|94| Sl O%).T
el 53 oad adg¥ ) iels 5 e Ll JuSw dalge
LS50 wud |y SCM440 3Yg8 L MQL gy 51 ealasiw! b ¢yauislys
DA]

2B e ooy @ineSl I eslinel b allie ol
G 4 plale 5 Zhe (650 wlpms s Gl slaylly
sloosls Lilay g Jul=i clie ol 51 Glol Buo 3gd50
ol ad ol g ghe (650 whaadt Cwoie <z 6399
Uivo zlsel g elilaiyl 5l oelianndy i CuSyi 1 sslitl L
(595 3 ilize (slayebly 13U Blgice woamsSy psSIl b
U pubgasde b SIGLE Gup ge |y Fhe cadsS
SBomile waisS Gials s 1Sl @iyl eyl

VFoY 540 Ao gylad P¥ 0590

doddo -

o L caoglie 5 atuz s (saSg Juls 4 SCMA440 33
dmosis wiile pate )b b wlehd i 5 (Syss il 5
4 lojom plu g o3y slaygme (Sutody G5 sl
ol 39250l ol L[V )] 3550 )18 oslitwlsyge o3yt jsb
GBudle w55 5l ol 5 Giled)l sl eely 3Yg8
cilize layhly &5 a2sie pLad bguy [F V] 39d
oslaiul L[5 0] 05,138 55U Giolw g iles] oliee p iilgise
5 s Uhey o @ colblal)l 5 Gise sLal sl S |
Uil g yee (81 oz Vg8 ol eyl js aidying
o plail wilelhs [A Y] 3,550 )8 exlaslsyse oo o350
G Jlww 3305 o5 039 LooatiSSis aie; 5 Lises aiej ol
3290l [Ve Q] a0 Al 1y (5590500 35040 g Loy LS )3
eyl 3l aiz p ogVe sy Jlaws 31 631151 s o3l
318 5550 T Shbl ke 5 5530l 55 Giie

P 4i3e oS 3ol (b 00T JUis 4 e wlidxg
asla Shbl humo b e jli8y o5 5V (LB L gl
G350 plgieds ) (MQL) (53lugls; olise 4ixeS (55138 cadsly
L o5 seape ol wlellhe swbply 0Sile b,
Slgise ll 5 )8 ashd gy eaiiSply; 5l glaY S sl
DY W sy sgus 1y 609y g 30 YU Iy s codnS
5 wlilai,l diels (2ol Corge MQL bulyd o () Spuile
g dle bl b oawslio j» 720 UoZYY I Giolw
Sl gaeil mili g steplobe ulesT 3559, ool V]
A3 beddyg sl g b oS lasl aiels (Sise zlel
0385 (il JolS j9b a5 MQL Lyl i (g ol

S cwl pibcliz! G5, Fre waio ;s dedg sy
SSloe il 5 iloding (> Wi Glals jshied
g 53 caddge wlul Jole PO OF] 308 50 5,8 oaliiwlsyge
o3lasul b oS ol aiglyd y coyllas 33 Y350 @5uilSe S cdiodbg
b edlo byl g Gl bl )3 1) (S Uy aae of 5!
casdy eyl S Lol (GaotnBpd @sly> b
cepllal (glmoluos I esliiul (94 b kS 5 Gyl
23 b il b oS g aalsBp loj 915 )l (58
coaiilunysd jab ol (65 S0adle 55 oo Jole SO b
esliwlayge (i ylil sy Sl Jsame S g cudsS
Ol 55 Jus layiol)l puiees [V 08 AL ol ol adgi )
8 3 Jolge ol cologdhe 313 53 o oS g s
250 oxs sl Gl g aghd (gylul (Sl JSi
B JORCR IR SRRV I N EC 2 VEVIE VRj¥ K P ARVHR\JpN
s Gy il b sl sy il & il el @il
ashss g 5l oy S8kl sl el Gioke ol g Lol

by Sl Slopadle 9 (55 Spadle o GuibiiS (raagu cWlie degazue dolishis uyte SilSe (uign peale wliale


http://dx.doi.org/10.22034/mme.23.10.169
https://dorl.net/dor/20.1001.1.10275940.1402.23.10.29.9
https://mme.modares.ac.ir/article-15-72807-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-21 ]

[ DOR: 20.1001.1.10275940.1402.23.10.29.9 ]

[ DOI: 10.22034/mme.23.10.169 ]

Wi w3 (g gloel 5l ealitul 5 (S (slayrelly cupwlucs Julxs

3 6,805 sl b badye 508 bulyd g (o ISl s 4isg
S0 J.aJsJ e‘f)LYQ UT)LsS oKtws gLs)qu_u.uLo )|)J, k.uus_! as
plzl wilslhe .39 5o 418y Ha )3 wililes)) jankid ) 3o
oSl S wliles)] o smspe olis ] bwgd ol
01030 1) oS ol 0lgie Gl bl 31 (s 53 5 4B s
Slaie J8las o5 swmse olis [1] aellhe Llol bt .wd)S
oxlitanl il Liole Sl o olgieds wilsie Loledyl diels
Ui oll cussg eyl jy olsd))] SLm)iuoﬂ oslasiwl )).5
el 53 edggw siile 3yls b)iuo),gbp D Cand Cgje iz
oxdle slaylil 9,5 wlehd (Som @IT pues 4l pac g
OAUISSES gilo jadm )3 (e Aillgi e bled)l Glm)iwa
30 &S s Gauges Bl sl g 3iS Jes wiylys g il
A0 ialS Ty Ladiojo doecs

Voo Jsb g yiosheo A ,hd L CMS440 (aYgé LIS ashs
ol V Jgaz )3 oad eals (leend @Sy (g5l ielie
¥iS1a> b DMG Mori CLX350 (olyi cpiilo b (g, Kelys (iolesT
Pl:ul 4.25.3:55).))9) Deee U yund )JS'.\> 9 u|99.l.45 \5‘/@ U)JS
@liug=d 51 (g yagai sdimdlid V S s wilsusdgd cwl oddd
CNC (5,513 cradle S (595 32 MQL s i s (itlej]
ol cujbume jlautugs alS gy SO 5l eslaul b
S8 ile sl s wlils,l saolewsds wledbl ans 0
5l eslainl b oloy o595 55 JUiKaw goosls ol sad ol
@b B Sgde (B3la (Wl (xSile ,iz) RMS pslie
51 sl Ul Giobe 5 arbhes corssS siiS epwastS | (ilss)|
Keyence olXiws g (Mitutoyo SJ-200) (535 (5556511 o
394 (50 Lsﬁfojb.ﬂ el oddeslsglas ¥ JSé s o5 VHX
L ash 59y S0 Uiy dw buwgi Ra e uSile
gz b (55 wledbl i sly g S9die (55031l
51 s talosT .38 50 41)8 ealaiwlsyge (5 puS05lul wds il
ey doz I Glelge Jold oS 1 plxil (lagialesl Gk
A > (1) Uy Gose 9 (P) G sLid o(f) dpdsl &5 (V) Gl
J942 53 talesT w8 adsl slanyially ool oad el axdans
C)T 3l oalatwl b oS Lol Gaxd ey cwl osdoalaplid ¥
Zl9el (sl 2l a3 b 1) il Gale 5 abw (5,05 olow
Gilbe ool 2Lk Jgaz o) gt wlilad)l g Gige
obes 5 ol bugi (325 (slapialel plxdl (gl ¥ Jsa L
DA] ol onds 48,8 Jlas 48

MME, Proceedings of 3rd Iranian National Conference on Advanced Machining and Machine Tools

Wl gileding cuz cawlus JuldxS ol 3900 pazin
olBl 1y g Boile cudsS Wlgie 9 39de plal sdos

REV-R)

et 9 3lge =¥
Ol 5 60wl L3 3,50, el oS> dugi
32 S (Gayb ol 3l 5 39d50 (S 9TRE> (slalan 504
of sl 5 03ld pausidd cepwdy bl Gu 53
Gly cuwlio g 39590 L;Lm)iuo slgil Gl Lsgudi 0 w)f
wilire glgil gl 55 cml opo Gl Il bl ollas
3,36 g lics! Lng)i“p coiy il eyl 6Lm)i~o
ol Lj sims paadid | Gl il slacae (9> w8l
silicas pae 5 Vb slaguilsd wolyy coll oS
Sy Ll gladiSuw )15 |) byme (ghuog il 558
515yl @ (s3LwaliT 51 ol o st (glakaisd (sl JUSw
OIS (e zlgel ol guie Ak Slge (49,0 guie b oiiws
S s Ao ol (6318 G g o3le S s I Jool>
3l 4 3,15 dmld cyy SWSkaol by e 1S dbd Sty
cdlyi Blo 5 JSad anld sde of 4 Gl 4 e oS
oo &S ddly gl (el dxio o SKBhel (wled
Sl il g ddlyd o 3595 (dgd (0 (Rols Ao Giulw
5l del> Gige zlsel slaliSms il gabans b g 4l
A (gl § diwgy sl liSuww Joli wizls oy sl
dwg i )y Siglite g pleie slaShy «
OB o> 53l ol g Sty IS s b g 25l
o 53 GBge slalSaw Sy e by wlil
CanSi (1l g ogMe Mg o sddlive (IS (slaS)T dewgd
35 481)5 93,950,5 b 3595y ey b b ) oS cailys
ez ASe Lgi |y GHBge g9 g glsel sla S
2 cadse b Giye glsel I oS wlesls plis Sl
9 s wiilo Hlpl bl peusdd gl 2 slapials]
9 6)9T&A? 2blei b ‘).ig.) Cow 3l el o ealawl (ol
Sloads oslaiwl Ls|o)):f.wf s9b A g o3y dxgidige Ly
Slgi el wliled)l (Jgaso jsb 4 st by (S92 Shige
Zho 3 lozge slml Case o5 Ssde Sz lalue
of @i 45 Kgd o bl i 55 Lagsylganl 5 (5, pile
S 230 8 il |y (s S padle Ll olSoxiul
S eSi 5l GaL 308 wiahd e 53 oad adgl Gl
RO @JL@J 9 L5'°)93 L.JL\‘.wsJ 9 (40 L5L59)f2'.' 4J|)'T wl=duo
Jsb 53 30 Gt 5 e Byt 51 (b5 (SailSe wtlay
(Ot QMBS g b Ay i (g SB5 il

Volume 23, Issue 10, October 2023


http://dx.doi.org/10.22034/mme.23.10.169
https://dorl.net/dor/20.1001.1.10275940.1402.23.10.29.9
https://mme.modares.ac.ir/article-15-72807-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-21 ]

[ DOR: 20.1001.1.10275940.1402.23.10.29.9 ]

[ DOI: 10.22034/mme.23.10.169 ]

WSen g (g Swe T WY

P50 laytelly (uayp -V

Thw (5395 1 3l slaytalyly 531 -¥-)

VoUSe 5 b ) olime 9y » MQL @) jlad 50
3] C)b:!"’ MQL (g3, )L.i}.é U.u_al)sl L\ ) oxﬁo)l)om
e 4 Y0 G5 sled . ube pEelS S plise @ b
L 5 SesS whhd uiSpe SeS i8S whhd 4 enisSyls,
393 Lol 4y wilglioe cashd ahaw 9 by 442l i idsy
ahw (555 3 0 lg) Wgay 9 SMws el pizan S
Ly 0y oS dmhd (gjlocSis 4 sl oyl S se daks
U@IS k_«CL\ ‘OT &ozd ki eie 9 o.\iifu'g) u>|9,&.: I ey
Higde g (6 53

el
N
)
E
=S

"N T

VAl Y/ (73] ¥\ YAl #1\
MQL 32,5 ,Les
(kgF/cm?)

MQL G255 3Litd (aal38l b axbawo (6305 wolyuas jlagaed (¥ JSib

S gloj wlahd a8 3950 el IV ey by (5,8 i lo
55 wlehd Loled (3gs yiaY il ansls Jolss 5 Golad oo b
Lslys (538l ahw Gui sladd g oad lalw (el cel
oMbz sy 90 gl VL laceyw j> bl
b i oloj ambd STl 3525 by slaad 59, » )3
Sedipe Jitie ol 4 syt lof il pulad 13 Gy I3
3525 4 Ghl> Sy S jgie 355 jlxe 1> 51 ST Lo
Gilhao (ot 55 39 50 YU ashid (udawsST el 5 e
wols bl s Silgie iYL cepw b g Bpmile ¥ S
395 jloxe 039ame 5| cuepw ST 398 b (535 GEBLS eacls
OhlSer 5 o oS jobples AiS(0 yuadS Gy baalyd S j5ue
50 3505 oplal whusi pl @ 3d =i wlddlbe
Gl pby 5 Wlsised Gy il Yo Gl sleceyw
Ol 5 (S9u08 4 £, 5 15 cueglie (e 5 Sl
4y 5 s sl iy Wl5ies 0 syl (gloadlyy 4o
gl b poled b oddlys ool 3igd s i8S wlahs
delse 31 K03 (S 55 plasy) i1 a3 Gl | (650
e i3l S ol sl lsanls paw sl
Slre 4> 51 iy e a3 LI ) prbas kS Wlsie
b (5535 45 3900 513l gk palrewsil s Gialw 4 yxie
Jolse @ b (6535 9 i ey iy 4l s oo GBI
sloS olise 3 5l Giole (albiend @Sy alex 51 (goaste

D] 3yl (St 3 oads adgs

VY o ol oyladd ¥F 09

[VA] SCM440 3Y38 slge cuSyi (V Jgd=

lesd S35 ¢ Si Mn P s cr Mo
VA= o NO- o/Fem 0=

b % ooV O > ERYA SV g
I 2 R o1 «AO ¥

) UMJLMJ 9 él:u.u Y] Ls);cjl.xﬂ [OrE X W] oslaiawl u‘,a.efz: >3 (Y d&ﬁ
DAl

DA] MQL (25> oKin (38 (slayiohly b (Y Joio

S daddio \ 2w Y zbw ¥ xbw

MQL 32,59 143 /0 ¥ £10
[kgF/cm?]
ey flo W \$e
[m/min]
sl o0 o D
[mm/rev]

[mm] by Gas /\ oY o0

AT o 43,8 s )3 cilize slaginle] >hb Jyao (¥ Joa=
sidiTolad  MQL bihd  (hpcemw  4dsiEs Ghpges

) v \ v v
v v v v ¥
v v v v v
£ v v ) ¥
o v v v v
2 v v v ¥
Y v v v |
A v v v ¥
A v v v *
\ ) v v ¥
" v v Y ¥
W v v v ¥

by Sl Slopadle 9 (55 Spadle o GuibiiS (raagu cWlie degazue dolishis uyte SilSe (uign peale wliale


http://dx.doi.org/10.22034/mme.23.10.169
https://dorl.net/dor/20.1001.1.10275940.1402.23.10.29.9
https://mme.modares.ac.ir/article-15-72807-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-21 ]

[ DOR: 20.1001.1.10275940.1402.23.10.29.9]

[ DOI: 10.22034/mme.23.10.169 ]

wy w3 (g gloel 5l ealitul 5 (S (slayrelly cupwlucs Julxs

Limlgs yidtge 9 S0 5 aadly S0 xSsl> Uiy
a Giolw LY JSb @lhe .38 e bl (5 5SS iolw a5 3
dl anlss (el MQL @,5 ,Lid Gialisl b

(um) ad ol

MQL g5 ,Les
(kgF/cm®)

MQL 2,55 ,Lid (a8l b ad Glolw wliuss jlages (¥ JSb

Aoyl el oS suid wilehs O.ubﬁ)f >0 iy plid s
Cgo cal S Loy ol puizen 39850 413l (595 2 LIS
O3S T 30l L g 39 (533250 (aleend (Lo 2iSTy sl
dghd @ |y cdS S S rdgd Cuoyd BV IRCSWERVYS
Ol el il 51,800 S el Giali8l uican 5 a3 00

DR Sy
(m/min)

O ey Gl b 4 ol s jlases (A JS&

Jol> (slo)S i 3 5 SShaol Galjl zge YU il &3
sl 6565 gloj 5 ol sleS 4 amlss ad Gl g
Ep oS Sloj 39 0 yigs GSISSES | @ile a5 3)ls (adgds
el I Jesile 5 55,5 Ysane adl g0 Yo dyiss
o (holw cel (i il g adlyd (oo (wled s (gole
OSeo 398 (50 Ml Il 4y & T ol 3lg0 55 ede
398 i Il as ailey dedie el g ad S e 3o 1 el
S35 |y 4 Glale capdal & 55 Galidl & IS Gillao a5

wm) ad gl

e d Y 2R AR Y Al

el 58
(mm/revy

4385 25 Gal3S1 b ) Gl el lgal (8 JSib

Vo JSi @ilhe cad Grolw 53 Gy Geae y8U upp b ealyd )
ede 354 (50 s (olw (Goe (inli8l b a5 b salgs ssmlive
b ey Goled Gy 53l 4 oad 3yl (g95u8 il Silgie

MME, Proceedings of 3rd Iranian National Conference on Advanced Machining and Machine Tools

Uy ey
(m/min)

O ey Sl b b (6505 @l laged (8 SO

olas |y el &5 (Al b s (655 s jlaged 0 JSb
Ol 51 (g S0 93 58 53 i & 55 GIal8I b amd e
aghd o il @ jlid Gl cely Jos ol Ngdpe Sis
o Ol ol aese (Rl Ty Gy o &S Sedise
b Oili8l ssd e Gl sl debd ad 030)d a4 Czge
5 3380 ol Lles 3 )l Sl Cge (ol 350 53 Al
S0 b isi &5 39850 othe Gy il @ile Sliadl ol
5 5lgeml wSy> casl il g opible ;3 wlilasl Lalssl Jolge
53 sylge S0 sl |y s lganl Zhe padle Sluwgs
iz 5 03 il (5leS Lialjdl el & st Lelge s

2230 Il (4293 ssb 4 |y gl (655

+
[

b 5335 Olae(um)

QiLi &)
(mm/rev)

Qe & 55 Gl b ol (550) @l jlased (O JSib

ahe (55 ORI cuw Oy Ul Gee F JSD ilhe
A Gt Gy Gos b GRSl Gy Ges azpe dede
lilogi sbul g Los Gial3dl el byl el 5950 3l 3l
Ol D9 Symio canl (e jui By prese rigen 3950
b (555 5 03 Sl g sl50 b S sl 51 il Jalge

62 Olae(um)

b

Ui Bes OIS b b (605 @l Jlages (5 Y

ad Glalw 5 3l (slayialyly 31 -¥-¥
39 el b (555 595 2 0 il Silow MQL )55 5L
oM ide eSSy Juds 0 agde il by s (SaSylg,
geox, Uf.w.f&p 9 0AD 'ASJ[SJ@A voyd> dy 3983 g culyhad

il g dskd (59) @3 bl 51 ,LES il 280 g

Volume 23, Issue 10, October 2023


http://dx.doi.org/10.22034/mme.23.10.169
https://dorl.net/dor/20.1001.1.10275940.1402.23.10.29.9
https://mme.modares.ac.ir/article-15-72807-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-21 ]

[ DOR: 20.1001.1.10275940.1402.23.10.29.9]

[ DOI: 10.22034/mme.23.10.169 ]

WSen g (5 Swe )] WYE

(S S - F
cucls SCM440 3Yg8 (yauidlys 3ily8 ;3 MQL (g,908 ;I oslaswl
5 b cadaS Gl Gialed dlez 1 (el 5 yigy eyl
wlslei) 5 Gigo zlsel adiSaw d9de laddly JaSias
51 ealaiuwl L aiue Y550 xbaw (535 9 I3l Gialuwyd eyl jo
s Gials g (g5lwdag olKiws 2h 3940 b y=ie MQL

e 3l ol 53
&5 Uty ey MQL G lid s Sengo laguyy b
30 485 a5 53 50 (slayially olsiedy Gy Goe g 42
2 polus sielly plaiedy ied &5 b glayiehly o 5o
Ol 53 peles el plsicds Gy Gos 9 ahw (625 olise
MQL @5 ,lid prizen Nsde &Bly 550 ad (ol
Olize 53 3 e (5335 liwe 53 pulum il el plgicas
sl plgieds MQL &35 jLid g wdss &)« Lol

(mm/rev) 4335 &, f

(kgF/cm?) MQL &y,55 )Lad P

(mm) oy Gec t

(m/min) by caeyw \"
gzl

1- Zhang N, Komoda R, Yamada K, Kubota M, Staykov
A. Ammonia mitigation and induction effects on
hydrogen environment embrittlement of SCM440 low-
alloy steel. International Journal of Hydrogen Energy.
2022 Apr 19;47(33):15084-93.

2- Kwak ]S, Sim SB, Jeong YD. An analysis of grinding
power and surface roughness in external cylindrical
grinding of hardened SCM440 steel using the response
surface method. International journal of machine tools
and manufacture. 2006 Mar 1;46(3-4):304-12.

3- Thien NV, Trung DD. Study on model for cutting
force when milling SCM440 steel. EUREKA: Physics and
Engineering. 2021 Sep 13;5:23-35.

4- Tazoe K, Hamada S, Noguchi H. Fatigue crack
growth behavior of JIS SCM440 steel near fatigue
threshold in 9-MPa hydrogen gas environment.
International Journal of Hydrogen Energy. 2017 May
4;42(18):13158-70.

5- Chen CC, Liu NM, Chiang KT, Chen HL. Experimental
investigation of tool vibration and surface roughness in
the precision end-milling process using the singular
spectrum analysis. The International Journal of
Advanced  Manufacturing  Technology. 2012
Nov;63:797-815.

VY o ol oyladd ¥F 09

e oaidinsS oy Gialisl VU Giolw dsl j3 g aehd
OB aghd glacadsgaxe Jods @ oSl (ol g 15 aehks

b

U Ges
(mm)

ot o Gl d gl s faga5 (1 S

bosiahl ;i calis Julai 2l W g 1 glaSi 5
o 0313 LS ey 4y b (605 5 4 Glalw 0l
1L sl &y wcamles Julod gl Golul .l
Sl olgiedr 5 casls walys ahu 6y 2 | il i
2 b MQL G35 las jsbiues gdioe ablid pulus
Sl olgieds o 3l 1y b (65 2y 30 liae oS
35 wwles Ll Zhw (5505 olise 53 5w LI pulue
i85 &35 5 530 oyt TA¥ b iy as sl Glale 35000
weadls silgi Iy il oy yiaS 20 51 4iaS U MQL G55 ,Les o
Bayalyls ol i (sl oyd coeleunnay ol 3l oslisul U
5 &b 635 ol ols of S5 4 &5 Lol snlgs 3925 @
3o Ol Gileding bzt 3 38 S |y ad iole
3l see Gialidl g Gl cudnS S @ daytelly 0,5 yuS

S SaS iy

b (5535 lise
B MQL G255 s

Wb ey
[ QESRESF N

B ooy Gos

%5 695 » Alize glayiell 1l cowlus Jalxi b (1) JSb
b

ad Giole gl

m ML @55 L
Wy ey

| JEERCEFCY
Wy Ges

il (59 5 iliee slayielyly 3l comslus Julxs s (W JS&
4

by Sl Slopadle 9 (55 Spadle o GuibiiS (raagu cWlie degazue dolishis uyte SilSe (uign peale wliale


http://dx.doi.org/10.22034/mme.23.10.169
https://dorl.net/dor/20.1001.1.10275940.1402.23.10.29.9
https://mme.modares.ac.ir/article-15-72807-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-21 ]

[ DOR: 20.1001.1.10275940.1402.23.10.29.9 ]

[ DOI: 10.22034/mme.23.10.169 ]

o w3 (g gloel 5l ealitul 5 (S (slayrelly cupwlucs Julxs

journal of materials research and technology. 2022 Jan
1;16:1243-59.

17-Wu Q, Chen G, Liu Q, Pan B, Chen W. Investigation
on the micro cutting mechanism and surface
topography generation in ultraprecision diamond
turning. Micromachines. 2022 Feb 27;13(3):381.

18-Tien DH, Thien NV, Pham TT, Nguyen TD. Combined
analysis of acoustic emission and vibration signals in
monitoring tool wear, surface quality and chip
formation when turning SCM440 steel using MQL.
EUREKA: Physics and Engineering (2023),(1).
2023:86-101.

19-Nguyen D, Yin S, Tang Q, Son PX. Online monitoring
of surface roughness and grinding wheel wear when
grinding Ti-6Al-4V titanium alloy using ANFIS-GPR
hybrid algorithm and Taguchi analysis. Precision
Engineering. 2019 Jan 1;55:275-92.

MME, Proceedings of 3rd Iranian National Conference on Advanced Machining and Machine Tools

6- Thirumalai R, Srinivas S, Vinodh T, Kowshik Kumar
AL, Kumar MK. Optimization of Surface Roughness and
Flank Wear in Turning SCM440 Alloy Steel Using
Taguchi Method. Applied Mechanics and Materials.
2014 Sep 5;592:641-6.

7- Thamizhmanii S, Hasan S. Effect of tool wear and
forces by turning process on hard AISI 440 C and SCM
440 materials. International Journal of Material
Forming. 2009 Aug;2:531-4.

8- Jeong JI, Kim JH, Choi SG, Cho YT, Kim CK, Lee H.
Mechanical properties of white metal on scm440 alloy
steel by laser cladding treatment. Applied Sciences.
2021 Mar 22;11(6):2836.

9- Kong YS, Cheepu M, Lee ]JK. Evaluation of the
mechanical properties of Inconel 718 to SCM 440
dissimilar friction welding through real-time
monitoring of the acoustic emission system.
Proceedings of the Institution of Mechanical Engineers,
Part L: Journal of Materials: Design and Applications.
2021 May;235(5):1181-90.

10-Furuya Y, Matsuoka S, Abe T. A novel inclusion
inspection method employing 20 kHz fatigue testing.
Metallurgical and Materials Transactions A. 2003
Nov;34:2517-26.

11-Panda D, Kumari K, Dalai N. Performance of
Minimum Quantity Lubrication (MQL) and its effect on
Dry Machining with the addition of Nano-particle with
the biodegradable base fluids: A review. Materials
Today: Proceedings. 2022 Jan 1;56:1298-301.

12-Gaurav G, Sharma A, Dangayach GS, Meena ML.
Assessment of jojoba as a pure and nano-fluid base oil
in minimum quantity lubrication (MQL) hard-turning
of Ti-6Al-4V: A step towards sustainable machining.
Journal of Cleaner Production. 2020 Nov
1;272:122553.

13-Ozbek NA, Cicek A, Giilesin M, Ozbek 0. Effect of
cutting conditions on wear performance of
cryogenically treated tungsten carbide inserts in dry
turning of stainless steel. Tribology International. 2016
Feb 1;94:223-33.

14-Tran NH, Park HS, Nguyen QV, Hoang TD.
Development of a smart cyber-physical manufacturing
system in the industry 4.0 context. Applied Sciences.
2019 Aug 13;9(16):3325.

15-Hozdi¢ E. Smart factory for industry 4.0: A review.
International Journal of Modern Manufacturing
Technologies. 2015 Jan;7(1):28-35.

16-Usca UA, Uzun M, Sap S, Kuntoglu M, Giasin K,
Pimenov DY, Wojciechowski S. Tool wear, surface
roughness, cutting temperature and chips morphology
evaluation of Al/TiN coated carbide cutting tools in
milling of Cu-B-CrC based ceramic matrix composites.

Volume 23, Issue 10, October 2023


http://dx.doi.org/10.22034/mme.23.10.169
https://dorl.net/dor/20.1001.1.10275940.1402.23.10.29.9
https://mme.modares.ac.ir/article-15-72807-en.html
http://www.tcpdf.org

