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ARTICLE INFORMATION ABSTRACT

Original Research Paper The productivity of a part is assessed based on factors such as dimensional and geometrical

Received 27 August 2014 tolerances. In fact, tolerance features are the most important factors in shop drawing of an
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Available Online 20 October 2014 industrial part. The aim of the present study is to empirically investigate the precision of holes

created by helical milling method on AISI 4340 alloyed steel. This method refers to creating a

Keywords: hole using milling tool, which moves along a helical path. By using helical milling, a high quality

Helical Milling hole has been produced and there is no need for boring. Taguchi design of experiment was used
Drilling to study the effects of process parameters including; cutting speed, feed rate, axial depth of cut
GD&T and workpiece hardness on dimensional and geometrical tolerances of the created hole. In

Minimum Quantity Lubrication addition, effect of minimum quantity lubrication method with two different oils and dry milling

methods was studied. Results showed that the helical milling can be a suitable replacement for
conventional drilling. In addition, cutting speed as the main parameter had significant effect on
quality improvement of the created hole. On the other hand, in the helical milling, minimum
quantity lubrication method using vegetable-based oil showed the best performance compared to
mineral oil or dry cutting.

7o Sl by Jpame S cole Gllg 005 o solss douiie -1
S 6ysba 05 o0 518 Gty 9y9e (w5 eolal Glall sl Bllee (o ile SYgame wdg 3 SLL 5 les U2l 5l S
ool 4 ISy asgerme ;5 |y ankd 5 Slas 0555 5 jee Job laySL g acgazme o Gl )13 cde 4wl o cl )5 gm0
akd S cole ank o bl riee gorl NS e aRie Jyame ad o) el ool 5 s o 5SzsS dag] le oYLas]

Please cite this article using: S lod o3liiw! Jod @yl 5l Wlio cpl @ gl (5150
M. H. Saadatbakhsh, A. Rasti, M. H. Sadeghi, H. Hassanpour, A. R. Omiddodman, Empirical study of dimensional and geometrical tolerances in helical milling of AISI 4340 steel,
Modares Mechanical Engineering, Vol. 14, No. 15, pp. 119-126, 2015 (In Persian)


http://daneshresan.com/

A5 g |) Allie ylgic 9 Jwlal axalye DaneshResan.com ylw 4 allie 02 WORD 2L ang g
Jublise 39390 walw rpl S S Hld Allie Hoalue ¥ )l yin

Oed 9 Hlan dlaww s Soxo

AISI4340 G3WIT 5V98 Tl I3 AT 58 )3 osubales Egw w3id 9 Sl SIS (535 dsllae

5 @l G5 Ehg anT 50 020 dlie 4 [10] o Sen 5 1l

G et wdg g Jdgn )0 mesle )52 in &5 aSloy
&g 5l )*@’747}54 3l 50 60,5 Uidgp o A ools lis (izmen L0l

. . g8 L

S35 2 b Enbe 658 Slles [5] ohlSen 5 USis el ey
Ol ool Jlod by ol ploxil b g sl Jald (2 jepels askad
L8, slls sauds oauil 55 0ol Cels ‘@ﬁ)L@ G 5,8 40 a5 o) v
5 Jaite mle Ay 0 ooy sleesly amet 0 alliee (pmpie
S5 Son s g pbosly Jsens 6,5¢ g oS Jl> 0 035 SsS
2 A dw 5 > 05l cde 4 a8 sl ylis uizred o] a5 e
009 (S Cemlo 5 pitte adii 25 L )l Rlomdle 4 5l @b 6,554
Dydse ool gl g ol (i5u) o el Lalyd cnl (s
s Jsb a5 wimals oledl 5 wsls sl gmale )58 (@asle
s B E e 5l i e male )58 anlB s )5 ile
5 Br Sy abioe G s (nl Job el Jlade (I3 L 5 00
ol &8 e iy gole o8 (Rl L 5l lilas 5 550 ol g 0
Oer 5 Llaluls 1005 oo Zlhigw CokeS GAd Sy 4 e oy
S50y 3l ool b g poeiaagll 5L (59, 52 1y msle )55, [11]
b Gl eolainl plin jo 4 wid F as g Wl plel Sisdans
2 s (55 iz el walss sy (s slagull Wil g0 2l
Sz o b anslio 5 Jg 039 olaSo Loy (w9, s MQL dl>
a5 s, )5 g amslhyy TiBAIY ST Sis mojle 55,5 50
los S92y 4 oad sumle il b () E g ;0 Flisw CudsS (n i
&8ly 550 oad wiS lpl 5l eslaiwl jo YL O lhe g sy cpl cle
S92 4 golhasl mhw CedS Ol Gule 5 B emdle ploj AlBIL
el )58 sl g5 50 dmlia L [12] o) Sen Loll el salss
W) asetie 53,5y 1l b sl SWT 55y ( Jpeme 5, 5E 5 5
» e wr ol g e Sl o golul sl oS
e (rizan laplaiiils olen 1) e @S @ale )58 <>
Sl Gl glhs 5 56 1, Gilie cloglis) s ¢lige Sk i
21y owain g ol slauill 5 [13]
anlllas 5,50 HI3 ooy coews Il o¥sd a5l o LB S (6,0575,8

Oes 5 gym) il
30 EFE8 il e (6)155,8 a5 wl eols las Lwssls I8
oads il 9¥sd (61575,8 50 eizman 0l o az (215 5 (S ol
L )l eSS il b s Y58 (687558 5 (Senal o I3l 51 ooliiul b
el sy b uilyl5 oy g0 PVD gy

@i g ool ol (025 adlhe ol xS ) Sas
Ngb 59, 2 @l 652 anlp ) eslitel b et ady lge
ol a sl 60, piaw £55 90 5 e g5 9o L AISIA340
slozahly Jlg ad 485 o (2L Gulejl ok by, 5l pslate
S92 o Uhp Bes g Sorbe EF (hn e Jolb 2p
8558 e e Ehs e 5 solul bl

7- Solid
8- Indexable

15 o plats 14 055 1393 il oslallgsd e Sl uwdigo

S g JSae (S Sl (ol g ol lraatine saie
OO YL b (Shy cal el Sl Se 0 (B S (39 jhe (Sl
Gl gl Sl alexr I pollasls Ll Wiles oo o0 5597 S350
o9 1&:-‘*9 S B5¢hs [l axsls ol en 4 1, Chsw ol <o
300 o0 b5 ,ld 4 Bor o b (ool jgm ol (sl o5 el (6,500
5 0by by Ce g anld nl 0 Vseno [2.3] Logh o eslind Ll
S S syl baaze (ol YU slaJsb (sl 05500 SRl o5 (55t
sloate 5l oy, (nl 5o s (0 gle ad 4 s, JBl lp S
Jate Gl 51l cnl 0gd g ool 5 zuL.’.P “92 P b (et
gt Sl @l e baate (l bl 5l ailoads JSis jalee 4
Cadgass 0,5 o Ll YL LBy slace ju g alites slge (gl o ]
Ui Bes PBlas oS 5 b Cunl Fljsw Bos ojlail laate ol 5l oolaxul
[Blasly gl b 5l yit 41 4 il

g Cdo b (Fligw sl jslateds (5,75 (ng slagiy, 5l (S
Sl Ly g sl & wuld ol sl Tl 65558 Vb kS
ol bl 5losdce Bl le joe S 555 2 S 61558
83 5 SzsS s s «Slhbes Jsb o Jlsen 4 (lsise B,
Slles 0 Guizmen 9,5 o)Al (Jiw G UEhsw b anlie o YL
I s g Il U8 GlegS avain Jds 4y cate Loy (5,5 0w
Slml 2l el 5 (hal ailas 5o 46‘4““.‘.-113. o askd (gools (Sl
g5 &l oy ool Glgies mile 63158 5l eolital b &S 05 e
Sy & Comd by, ool S0 srp [l S 5pSeis
alige glaylas b olaghiom s lp Rl Gauses 4 5ls pas o Jyese
sloanie s oloy 5 (Rl s @iyl (O] cge 4 a5 ol
o 18yt g lo (5)1575,8 5,000 51 [7-Blask oo alS ()5 e
alio 5l el iz sloaie; 10 8,515 0550 YTl 5 Slakad coli o
S5 5 lS (o i lgol 5 a5 alio dLiailyn

Syl @80 ogmn YL s g Lok S 2lisw adgi 0 ;500 Hge 551
ol sl (5SS g 5y, Sl eslitud bkl e suds
sloanje pSada Gl ogdle () 0lyy (Hw slahs, 5 ool
S58 gz S QU5 pos (o Jlow 9 5l G Brae 5 ) dle
@ 09589, 4295 S e 3Lyl (g 3 ) i aihie 4 Jlw S5
Pl s e sbedld sl s e gladsie
S oslinul 2ol 4y oly |, mlio olirlo o ss Slyike (6 S
Sliios ojgyel o oren 4 [B]cul 005 Sume wly by oYL
lp eSOVl 53,5 (3Rl Cuz olaghy; G Hskaieds (gL
5o &5l polsF 5l asllS 5 cato (gl Al seeS ety s lane
S9x IS el 5y Ol by, Gl abex sl el axd 5
sriegazs SVl 5l solital b (MQLY) Sisans 50y, oeizmas 5
Slalllas 51 S 4 aslsl s [Osy ob 1,°alS il slags, aile
oad o)Ll gyle )58 hsy 4 s dbml ey o w8 S &j50
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4-Burr

5- Minimum Quantity Lubrication
6- Vegetable Based Oil

120


http://daneshresan.com/

A5 g |) Allie ylgic 9 Jwlal axalye DaneshResan.com ylw 4 allie 02 WORD 2L ang g
Jublise 39390 walw rpl S S Hld Allie Hoalue ¥ )l yin

ol 9 w“m._néh.m O Joxo

AISI4340 G3WIT 5V98 Tl I3 AT 58 )3 osubales Egw w3id 9 Sl SIS (535 dsllae

ool 8580 Ol jugxi g dlgo -3
S 5o il e £45 50 LAISIA340 o5LIT 058 (g4, o inle )]
A G a0 5 Sl 4550 870 gled L 055 ;0 ladiges
2 g wacd ealy ey ol 5 il a3 425 gled o celn 2 Soe
Ay Jaore gles 4y €9, plox o Cols

0yt duw (g3 SIS 5,8 olSisd (53 00 i,z sk sl tles]
ol 590 fSla 5 (lmgaiie JUST L SIBB4A Jas plojes JyuS
el 00aT 2 UK 13 L3l i 2y L g S 25 15 L

4 s a0 45 wgls 40 56 90 b 55 MQL (6, 5lg, aiwcs
5 hre €95 90 LMQL &> o o tolesT o ax8 )5 000 Il jg95xe
09y 5795 (20 S plamil 00,88 lga L S L g (LS
oo o i |y GiolesT ledus eail 3 JSi aisg b3

Loauss oo 3l (o o 5 bl Glauil s 655 05lal sl
cremibe oS s 3l e i ol 4 i oef Slaiie (g Sl Cpuibe

AIS1 4340 o¥gs Slas oS 51 Joua

(1) Syg 2p>  yaze

“ITA oS
WY 5
A pssS

ya e

I¥ Oddge
IYA Pyemclo
«l o

o iolosl ;o oolitul 0,90 il gz 5 LSLLA_;3 JS8

1- Garryson
2- Coordinate Measuring Machine (CMM)
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