248-242 4o o 10 o losis 17 0693 1396 (53 ()30 SuilSo Jwigo dlxo

g3 ale dolinle
O 3 Sl (witigo

mme.modares.ac.ir

I

TG

G388 a0 igl 9 38 o3I ST 2 o alltan

354%13:4.45 EYETEN ‘%2‘5§JL‘.¢ (e dads ‘1‘53L.5J KVYEN

SR e yte i olSily (Sl puwdiges (558> (g9l —1

OIS cpte oy ol (Sl pwdips bl =2

Qglus (252 )b B geime €8 b (SlKe wdige )l wlis )8 -3
sadeghim@modares.ac.ir 14115-143 i, 59000 o)lps #

N Qe SleYl!

b oty dllie

1396 5 21wl
1396 15005 29 : s
1396 o 28 :cole 2 &l

byl 5l oslaial .l 03,8 Ty (glod iuS 33)l5" 05950l 45" sl (g )ygliine lahad Cdlus (glodis] )3y yiage 5 (S () 589,00

BBy dn 555 ol )3 sl 10y95 1 (oYL sl ool 09 S5 w5 Sl Bls b g el el a5 glodly cualius pesie

Ti-6AI-4V ogilis 5L saivs opl j0 4, IS5 odle .l 005 adlayy 9,Sle g 9,Sue b b (6,55,8 (slaail b )5 ol (sals 5 4l
Lo yell loin (s9dir 9 Syge b o 3 b o3zl jolaio pl (sl yie e 215 0.8 (sloylad a0y 53 )13 93 51 usl 035 EICSICIEN
4B )5 il 29 03l IS5 9 (S cdaw (62 (g See ogatie (5551 pl Al (2g)S slaasuie p 5399 potd U

. s B . . . g P T TR IO T, 03y Clbus pous
o (g Sm ol Al 5,50 olidie )3 005 () ppdle o (g Sie 5 S pegate S5 BRI L @l o oo

2 03ly Gl pauiue e ol 039 9)S1o (ulide 3|y 150% iy osaase (55,3l 5 ulp B dgds oad (4,875,189 S0
23,5 oo Aoy 03y 4 £las 0.25-0.49 3UT eyl (685898

D pegae 5

An Experimental study into the size effect in micromilling process
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ARTICLE INFORMATION ABSTRACT

Micro end-milling is one of the main manufacturing processes of creating miniaturized parts which are
increasingly in demand in many industries. Using tools with diameter less than 1 mm results in raising
the so-called “size effect” and problems due to ploughing at low feeds per tooth. It is therefore crucial to
estimate value of minimum chip thickness which helps to reduce or eliminate the ploughing. In this
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study, the role of scaling down is investigated with regard to milling operation in micro- and macro-

K ds: - > . . H . .
Mﬁmﬁ;iﬁmg scale. A titanium alloy Ti-6Al-4V is used as workpiece. Two-flute endmills with diameters of 0.8 and 2
Titanium alloy mm are used, representing micro and macro-scale, respectively. Effects of axial depth of cut and feed

Minimum chip thickness

rate as input parameters were evaluated on such output characteristics as specific cutting energy,
Specific cutting energy

microhardness, surface roughness, topography and chip formation. Results show higher values of
microhardness and specific cutting energy in micro-scale. Microhardness and specific cutting energy in
micro-scale were found to be 6 times and 150% greater than the macro-scale, respectively. The study
suggests that minimum chip thickness can be varied approximately between 0.25 and 0.49 of the cutting
edge radius.
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Titanium Al \Y% Cr Fe Mo Ni Sn
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Fig. 6 Influence of milling conditions and machining scales on specific
cutting force.
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Fig. 4 Effects of milling scales on workpiece microhardness, 50 um
below the milled surface.
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Fig. 5 (a) Scheme of the upper view of the cutting tooth paths to
calculate hy, (b) Side view of theoretical mean cutting section
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