[ Downloaded from mme.modares.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.10275940.1394.15.9.43.5 ]

41-35 yo e 9 o lesis 15 0,93 1394 H3T ( yw )30 Suilko (w iy Alxo

D9 33 (sole dolinle —_
— =
y : = i =
¥y Sl  wiigo = & -
=[I\=
mme.modares.ac.ir el

dowi (ST 019 e Jg 30 TIBAIAV FWT (YL s gw (S35 P 30 grlaw oM

A *
s *

*2 ., . 1 . 1 .
‘#Adhau:;mm‘@wb#othwub

Q‘)Jéj sopyde Cusyd ol&ssls ‘L_iu&n PRV ol =2
sadeghim@modares.ac.ir 14115-143 ., sg00 (o5 *

ssS dlis Sleb]
lio )3 0yuS Cjgo 4 ¢ Jpame Lg CurS g duld YU (gyg0p0 5 60y e 4 pastis (lasWT (YL ceyw ()55, Jo gk fJL%i»
Syg0 4 TIBAIAV 5L VL ey (5558 10 ) o iy Se g €l s pj epdle (gl Cunl 41,5 )1,8 o3litil 3,90 Lablsa 1% E;TD" ﬁ o
b dy Cy gl (IS 58 8 4 IS 4yl )5 plosl aeS )9y H9an )3 b hilejl s e 118 adlllas 550 y28 1394 1531 1culu s 4
b s ol 6 iyl slnyzalyly Ll oo g U yisloj] oo yglaie 4y oIS LoysiSTé g,y .39 TIAIN iS, b yie e ks
WS Ghn Bes 9 o Ui Bes (i b sl jiell ple ad 48)S ) aw (Bt S 9 b ) S9) Sort £ 9 YL ce po (50555
srogSea 012 3910 s (605 9 Vb S L ghas 42 lgion Vb ey (61558 il oolial b a8 ol oLt golis dingy ol TIBAI4V 5L
250 315 L LBy ey il L ol ) &S Line )l 4 0y 693 inb shb iy G b i s Se Oy il Cad gl el

&P oMb b ppizmen 2Bl (S (gypSade Oyge 4 gaw (g See (b Cop 2l ) o g 48y Vb (g Se i it oo Bk sl

sy sio o 0108 (gpy &5 5 4idd o 320 TS gy s )3 (g S sy 5 4Bly Gl38l o (g Soo S5
oy g ial33l a8l LS 50 o Bl gl by skl gl B 4 G By e DT il 38l 5 s &S el s

Surface integrity in high speed machining of Ti6Al4V alloy in presence of
minimum quantity lubrication

Hamed Hassanpour, Amir Rasti, Mohammad Hosein Sadeghi*

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115-143, Tehran, Iran. sadeghim @modares.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper High-speed milling of titanium alloys is widely used in aerospace industries due to its high
Received 21 May 2015 efficiency and good quality product. The paper empirically studies surface roughness, topography
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and microhardness variations in high speed milling of Ti6Al4V alloy. The experiments were
conducted under minimum quantity lubrication environment. Carbide end mill tool with TiAIN
coating and 6 millimeter diameter was used. Full factorial method was used to design
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Hié\t:lSpeed Milling experiments and analyze the effect of machining parameters including cutting speed and feed rate
Ti6AI4V Alloy on surface roughness, topography and microhardness. The other cutting parameters, i.e. axial
Surface Integrity depth of cut and radial depth of cut were constant. The results showed that a high quality surface

Minimum Quantity Lubrication with roughness of 0.2 pm can be obtained by using high speed machining method. Also,

microhardness variations versus cutting speed has two-fold nature. It indicates that firstly, by
increasing cutting speed up to 375 m/min, microhardness increases and after that declines
remarkably. In addition, by increasing feed rate, surface microhardness rises and the maximum
microhardness was obtained at cutting speed of 375 m/min and feed rate of 0.08 mm/tooth,
which showed 57% increase with regard to hardness of the base material. The images of surface
topography showed that increasing of the cutting speed has a significant effect on reduction of
surface tears and smears.
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5- Polycrystalline Diamond (PCD)
6- Polycrystalline Cubic Boron Nitride (PCBN)
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1- Machining Center
2-CAD/CAM

3- Surface Integrity
4- Quenching
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1- Olympus

2- Scanning Electron Microscope (SEM)
3- TESCAN MIRA3
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1- Smears
2- Tears
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