58-51 oo 15 o lesis 14 095 1393 Jiauwl 0 3lellGgd ( Y0 SulKo (wIigo Alxo

SHaR9 3y el doliale =

=

a M = i

OV 0 Sl  wiigo = &
E &ye
mme.modares.ac.ir U‘T)/;‘”/;:%,

&
IZ
|_\
(@)
(@)
b
|
—
&
Y oy
(e
&

T 9w SISy 5 gl SR 6I0 9 I pos (Jwyy
Tl B9 (b ey s

ZGJA:.\SJ-U‘ al 34 ‘*1543|a aligs

S oy oKl (SlSe ptige bl =1
S oy oSl (Sole putine i)l wliisylS =2
bdavoodi@tabrizu.ac.ir51665-315 iy Ggtio oy *

saSe Wi e
alio 53 LU ol 5 & ol 00d Gl (S3y55 & s Canglin 5 Vb (slales 5 plSoial Lais alon J1 5L s canlie olos JolS otng, e
oS ol 003 sl ol cpad de3g 503 Gl jl 095 oalitul s ewdary 5 (obesd @lio Lidly plio des | ilixe 1393 5155 25 ‘dl 5

1393 13,0 08 " s

28 By ) Cgenl 50 () ile bl gy gy ol S Wisd g ()ible (sl cots dse s WSLT0 ,
1393 1o 28 1ol o &)

85 5 oy ey sl 0 oy N-165 = sl ol Ul 0w (51815 53 I3l yee 2 (6 lStnitle slayially byl (3aios

[ Downloaded from mme.modares.ac.ir on 2024-04-10 ]

2465l ls”

L (I3 o) (295 it 5 5)Sieile slosial)ly o salady s Sl ol odl (sloyeitio lyisas g gy 2 PS5 S5ptey “;);&Lw
ol sy oo g ()28 b islejl gl o o> Bl &S W o i gls Wb (Gle e guoly sy (gwlid b, 5l el S a4l 3T g
ki 5 oolil dogyye (glayisite 5 0ud (ojln e CebsS iy sl olly JloS g e iamen )b 22y w0l Juo bawss N5 oial szl
SobppSs jl Jols pslad bawgs (o oIl romen ol HIS,S6 I pee p sopdi 255 5 Dl (pBp ey 45 A5 03D Gl sty lih g,
Ol 8D gy hlizee sl ggpdy E5 9 by e 3 I3 Qe glapiilSe g au8)S 18 addllas 3)50 cdug) (39Sl oSy Jae
Sy 6Swile aire sbayial)l caglan @b 5l edlitwl b ()bl 50 it Guiod ol 0 e Gl sbpeiilKe ¢ Shiws 5 il
0/2 mm/rev syt &5 950 M/MIN Ly s pr (gl yial, b 48 ol 00 o0l ()L 0505 i st Sl yos cp i (09] Caday

355 4283 11526 b pl s 0lie eyl 51 odlissl byl yos &8 395 o (i s o Aiad dinge 3o
Investigation of tool life and wear mechanisms in turning of N-155 iron-
nickel-base superalloy using response surface methodology
Behnam Davoodi*, Behzad Eskandari?
1- Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
2- Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
*P.0.B. 51665-315 Tabriz, Iran, bdavoodi@tabrizu.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper Superalloys are extensively used in various industries like aerospace, chemical and petrochemical
Received 15 June 2014 industries due to their properties such as high strength at elevated temperature and good
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corrosion resistance. On the other hand, owing to these properties superalloys are classified as

Available Online 20 October 2014 i h : A
vatlable Oniine 20 October difficult to cut materials. In the present work, the effect of cutting parameters on tool life in

Keywords: turning of N-155 iron-nickel-base superalloy is investigated. Cutting speed and feed rate, each at

Turning five levels, were selected as cutting variables. Relationship between cutting parameters and
Iron-nickel-base superalloy output variable, i.e. tool life, was modeled using response surface methodology (RSM). The results
Tool wear mechanisms showed that there was good agreement between the experimental results and the predicted

Response surface methodology (RSM)

’ values using the developed mathematical model. Additionally, analysis of variance was
Regression model

implemented to evaluate the adequacy of the regression model and respective variables. ANOVA
results indicated that the cutting speed had more effect on tool life than feed rate. Moreover, wear
mechanisms and failure modes of the cutting edges were analyzed by using the images of
scanning electron microscope (SEM) at different cutting speeds and feed rates. It was observed
that abrasion and adhesion were the most dominant wear mechanisms in this study. Finally,
desirability function was used so as to predict optimum cutting parameters for achieving
maximum tool life. The results of optimization process showed that 50 m/min cutting speed and
0.2 mm/rev feed rate are the optimum cutting parameters which result in 7.526 min tool life.
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