10-1 Yoo 01 o leuds 18 095 1397 (13393 ()30 SlKo JwIiye &lxo

P93 pele doliale =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir UTRes

W lwao olg5 d9u@ sotiie 4 (b g ol l gt ¢ Hld — 9 S Sboms

L ASOU sane FPgu gl aligs (s geu g0 (pun

O Ol G g ol oSl (Sl e iyl ol ) a3 gl yiily 1
O ol Carivo g ple olKtily ( SlSe tige il -2
bdavoodi@aut.ac.ir 16765-163 iy Ggiio 5 #

LXVLES Al wleb!
M3l e <8l Ol )ub oan & ol Gimgs qeaimedl] (o) mile a1 )3 > axilsl 4 b edly JSis oYL LUl 4 a0 g5 b 135:6 u»;;sf “JLl“
ol 4 el o) 5052 (G5l isngl oz 51 IS aeed o (S Gl (S el 2l in b 4l S (2S5 1396 511620
. . N . . . .. 4 L U
o3y w3 b B edle S8 & b g Slojis Sl pizmen 5 W & 350 g lge Jold il Sue £55 Jlar pskaie 1396 65 08 ol 55 1)
YU jlid b (Do 9 5Lib g (@M (SiS (6 aile ol 6y 5SS -8 gy gy a2l g5 pogde sl 0ad b 13 o 45
Bos 9 Sopdn Sy b G Cop s A (piomed g (SB03l (g 5 (SB3l L) iz (o sl jusl 9 551 elpen & 5052 (g3l ptengll
PSug)Sn gl olyan 4y 0 ()8 rle Slabad (miuscsy; ) ol gl Whoad 45,8 a5 )3 ] 8 (ot plsie 4 b by g i
4 l) °‘>‘)'f 7)‘}?‘ CJ"“’ » d)ls& 7&5)KO|9) L’-’l)“’ u*’ﬁ A‘J dj‘?" dl‘m)l:*sﬁ)s‘ﬁ“’ S99 4 b ul““ )ls‘k"]aé CJ““’ }I (S “"G(’ d)?s )Lié L u,Mw o
el esnlio b5 S aeksd o 5 Gogme bolio IS a5 pdaw (505 o338 Ll )3 ol 5 5 it e 23 (s pSdis 555 éﬁ‘: =~
2 e 58U paisedll SWI (68 pble jo (fSidosly dgag aS ol i Il edly a3l odd A (idugy (Sl gSigSue yaglias
o3y L) <l e il 4 Camd (3b5 d U]y (S Giole adlais Colue Mlg o CdligSue (Jg )l (Saiue (il Sials
Sl d9ue (QS“" oﬂ)g 9 9 uSw
Creating the micro-grooves on tool rake face for improving the anti-wear
properties
Seyed Hasan Musavi, Behnam Davoodi®, Mohammad Nankali
School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Due to high ability of built-up edge formation during aluminum machining, this study aim to reducing
Received 14 October 2017 adhesive wear and increasing surface integrity of 5052 aluminum alloy workpiece has been focused on
Accepted 07 December 2017 creating different surface texture on tungsten carbide cutting tool. For this purpose, four types of micro-

Available Online 29 December 2017 . L 5
grooves such as parallel and perpendicular to cutting edge and also pit and cross mode have been

created on rake face by laser machining process. In addition to the types of texture, three methods of

?gg;“;’{f;mum alloy cooling-lubrication condition include: dry machining, flood mode without pressure and flood mode with
Micro texture tool high-pressure along with various holder and cutting inserts (with chip-breaker and without chip-breaker)
Flood mode with pressure as well as three levels of cutting speed (fixed feed rate and depth of cut) were considered as process
Surface quality variables. The experimental results obtained from surface roughness survey of the machined parts along

Adhesion wear with prepared images of optical microscopy from the workpiece surface showed that the presence of

parallel micro-grooves significantly improves the cooling-lubrication conditions of the tool-chip surface
and its effect on numerical reduction of surface roughness value and reduction of density of defective
regions on the workpiece surface is visible. The prepared images by scanning electron microscope
(SEM) of the tool rake face showed that the presence of chip-breaker did not significantly effect on
reduction of adhesion wear in the machining of aluminum alloy but micro-texture can be largely
improved the adhesion wear area compared to non-textured tool (with chip-breaker or without chip-
breaker).
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Fig. 4 Cutting inserts after creating the micro-texture
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Fig. 2 Schematic of the fabrication process of micro-texture tool: a-
initial cutting tool, b- degreasing, c- creating of texture, d- cleaning
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Fig. 3 Schematic images of the four types of micro-texture: a-

perpendicular (90°), b- parallel (0°), c- pit, d- cross [9]

(S5l o a2 3 90) sges —ill il S g3 oz 3l Silot ol 3 S5
[9] ko =2 «slo o -7 (a5 0)

29508 5 oy ad Silse lajled S g o lond apulre | S,
S b pslme slajld o alols olo > uizen 5 ol cax
el 59,50 120 (5 Sls ybo 4 )Ly (558 5 0092 (9,5 70 250
Sly sl e Dygo a g 09,500 65 0)a> o ol i (sloji Sl o
oyt Sy boolws pls 80% S 558 slal b ala)ls slxl

23,5 solawl 25KHZ .ilS 5 4 85mmis

* Scanning Electron Microscope (SEM)



QI)lIAAg;s,m,aaoAm Sauw

Al 3ud olss Soug sokiie &3 i3s3l Ehaww 33 olud —9 3Sne Slxsl

G, (0l ey el 5l che iz L) 8L g0
D929 500 Oyle 4wl 0ald cdaline e (6 ) Dl jo Al
5 g CutS 5 55 nble Llyh dgupn slp (alad o by Se
11] e 5l il
Sl 0010 uLw.; 5 ul.i..a b d;Ua.c ol ngjo)lwl c.‘a..w S22 ):\.éUu
2 o5 bl o by Sl b mhaw coaS 5l sl ol oS
Sguge 28l 9 g adsl Il a4y Cus Glojis g (oo > (2 4
G Ghpoad poges lajls cll> jo > g oaid Jool> Jod L6

Table 3 Parameters and levels tested

el 5 0)lse 3l e 5 S o onds &l slacdly e
(Non-te+ Non Ch-B) ,Sseslp fyg0s g <l oyg0u 15l -
(Non-te+ Ch-B) S o0lys ol jo a4 8l (50 15l =
(Par) sy ad sl 28y S -
(Per) oy ad y ogae by Soo -
(Pit) (sle i iy Son -
(Cro) oolo by, Se -
3 el s b il ol S 5 Jol> muls amlic

ol sk 5 Ghalojl )30 slo el )y 3 Jgur

gobe o5
5 pelaus 4 glas 3 s 2 s 1 b

<8k e wle sloyi> Sorad p ogee Srad ilee il gy
TCGX 16T304 SNMA 120408 il
C4-DSRNR/L-22050-12 STGCX 1616H16 PSBNR 2525 M12 gR g
200 150 100 (m/min) G ce o
0.12 (Mmirev) o ie ce o

1 (Mm) o 3os
o - Jad b (e JLad Hoy (ol Sas S 0lsy S,

Table 4 Experimental design plan and surface roughness results under R, criterion

Ra lne cou o (595 5 pialejl (>1ib 4 Jgur

C(J::);i:; Sl Sy Sl =5l ?n;r:;]))w Ixles ;:
1.308 L L ol SNMA C4-DSRNR/L 100 i ad Gilse 1
1212 SLad b ol SNMA C4-DSRNR/L 150 e ad Gilge 2
0.976 Les b s SNMA C4-DSRNR/L 200 i ad Gilse 3
1.534 SLas b (Dl SNMA C4-DSRNR/L 100 il oy 4
1.437 SLad b ol SNMA C4-DSRNR/L 150 2l g 5
1.306 Led b s SNMA C4-DSRNR/L 200 <l g0 6
1.496 SLad b ol TCGX STGCX 1616H16 100 2l g 7
1.414 SLas b (Dl TCGX STGCX 1616H16 150 <l g0 8
1.244 s b D TCGX STGCX 1616H16 200 <l g 9
1.478 Sz SNMA PSBNR 2525 M12 200 by ad slse 10
1.358 JLad gy (e SNMA C4-DSRNR/L 200 i ad Gilse 11
1.655 S SNMA PSBNR 2525 M12 200 Obyr ad  Sgae 12
1527 PRV SNMA C4-DSRNR/L 200 i dd p dgee 13
1.318 SLad b ol SNMA C4-DSRNR/L 200 Obyr ad  Sgae 14
1.565 S TCGX STGCX 1616H16 200 il oy 15
1.421 L83 gy (e TCGX STGCX 1616H16 200 il oy 16
1.244 s b s TCGX STGCX 1616H16 200 <l g0 17
1.588 S SNMA PSBNR 2525 M12 200 &loyi 18
1.457 L83 gy (e SNMA PSBNR 2525 M12 200 &lo i 19
1.207 s b s SNMA C4-DSRNR/L 200 &loyi 20
1.621 Sas SNMA PSBNR 2525 M12 200 ko 21
1.477 PR SNMA PSBNR 2525 M12 200 rbe 22
1.238 S L Dl SNMA C4-DSRNR/L 200 ko 23
1.604 S SNMA PSBNR 2525 M12 200 <l g0 24
1514 SLid g0y (s SNMA PSBNR 2525 M12 200 il oy 25
1.306 SLad b ol SNMA C4-DSRNR/L 200 2l g 26

01 o)losis 18 055 1397 (53355 58 (e Spilse wise



Ve 9 sgmge s Sam

iulw s (Joled Sgug sgbdie &3 (b 33 Vsl o s3 )bl —9 ) Szl

1.8 4 O Non-te+ Non Ch-B

T par

Ra (Hm)

0.8

0.6

0.4

B Per

B pit B cCro " Non-te+ Ch-B

Dry Flood mode without pressure

Flood mode with pressure
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Fig. 7 SEM image of tool rake face with chip breakage in flood mode
with pressure
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Fig. 8 SEM image of tool rake face without chip breakage in flood
mode with pressure
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