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The effect of tools length on stable materials removal rate in high speed
milling process

Mohammad Kazemi Nasrabai®, Ali Noori, Ali Jafari

Department of aerospace Engineering, shahid sattari air University, Tehran, Iran
*P.0.B. 1384673411, Tehran, Iran, kazemi@ssau.ac.ir

ABSTRACT

High-speed milling is widely used in the manufacturing industry. This method is faster and more precise than the traditional milling. The
feature of precision and speed in the method of manufacturing has made it suitable for manufacturing of bigger and high precision milling
parts. This research studies the effect of tool length on stable materials removal rate in high speed milling processes. It is shown that the
tools length is highly affected the natural frequency of the most flexible mode and the high material removal rate is obtained when the tools
length in the stable region is accessible with the fastest speed. Furthermore, sometimes longer tools provide higher material removal rate
than the short ones.

Keywords: High Speed Milling, Material Removal Rate, Stability Lobes, Tool Length Effect
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1. Regenerative
2. Regenerative chatter

Please cite this article using: 2 Lod o3l 33 ©yle 5l lie (pl & gla o (glp
M. Kazemi Nasrabai, A. Noori, A. Jafari, The effect of tools length on stable materials removal rate in high speed milling process, Modares Mechanical Engineering, Proceedings
of the Advanced Machining and Machine Tools Conference, Vol. 15, No. 13, pp. 95-99, 2015 (in Persian _.,)



UKo 9 ST jas LeblS Sexo

Yl e s $)U 58 33T 58 53 H133k LGS 220305 F 25 59 Jl3al Jsb K3l

1 —llehrf +Z,26/1'r-/ — M M
A=A -4k &M +ﬂsze‘A’r~/ —l,el"/’ +ﬂ,2e/12'/’
M +1p)] o fxa)
X(t,+1y) x(t,)
o bgye sloyial)ly g atwgal (b anl B Ssleds sk V IS o
el 3o el P selad (656550 a5l 0, wloads ools iales )]

®

D
5 %
I";"ﬂ agh3l e ad
T e g
L

/
A e
b i

t T ok

© @l gl b gl i anl ) ) IS
dolee S Oyga o] eS8y Aolee wonl (o b 50 0y ad By
Iyl 35,5 0 ol @ dolee) b «5;—*"4 Sl 250

En+20w, (D + 0, E) =

)
Kb ey -]

w).ajdpx_i“o)lm M&Jﬁ&&dab_pdlafl?oijl
S Do il ol 1 oslis olej ez el slo oty sl
Sgs oo 43§ L 1a3 15 (F) adoles Gilas b glaler wiz 5l s oS3
Lyl
4 $
X(1)= Ya,(0,(1) @
j=1

n Jj-1
bgoye plfeiz 10 oo oy 0 () =1—nT— X tp aal, ol po
k=1
S &9 g Ix er el Kl (Sloj o abl ga ol 090 5 40
o >0 Eeym slagl Lo o> &jy o B (0;(0)
iy a5 (V) akaly g als ol ol cj )y i oo a5 i o
DEAY] wlows
o o
#(0;)=1-3(-L) +2(—)’
t; t;
J J
$(0;)=t1; (—) 2( )+( L))
g )
oo =32y - 2(—">3
g t

O o
¢, (0;)=t; [—(t—’)2 +(T’)3]

i J

Lol oY1 1Sl o 50 gmlis (al 29 sl Jail a3l (0
§I i LS5 ol s bpl,Shs ol 5l eolial b a5 el ool
P hspedly 25 peSle o @5 g | G oedle sloyally
okl s [F] oS 5 ol [V ooty axsls (350 g bl
modls &)l sy b 5,k Sl (sl 1) (oS5 035> (slaistg, (0]
“ool Sl 380 5ylly sle) e dnslme sl sy ok Wi, ol il
il )5 18 eslinul 9,50 6)55,8 sl es® Sk s 5 6
Ol 5T s, 51 syl sl e dmlme (sl V-] ol l5en 5 (s¥ L
S i, 5l S sl sgaze ledl SILT wlos S soliiul Slej Sgusa
"o SR AR 5 )l s e ez a0 s 5 e
anlp o a oo 5 Yk Lawsi b olsl Gl Grey cnl 45 ask
Sl rizes (B9, cul vy Slik o ol sl aiugnl (G5
U1 gy Yoo ¥ oo o 8,8 1,8 aalitd 850 o5 (il Sl b (5,055,
5 @l am s 90 w0 N (Ken 5 Yk Lawys oloj Sgamme Lol
&8l Jow oS 11> ail oo vgo 2-DOF 4y dswsgs 093 00 00ls dngi YL
b S5 as )Y 5 X cuzr 5o GlaglSe psd b 6,575,851 o
et Sz sy AellS s e 5 S SVl 50 4 axg
el sk 51 Geios ol 5o adlion (Sloj ogamme Glall LT (3, (5l

S50 8 i 050 SN eogaze )

Slyp (TFEA) Jbo) dgume sl fdodd il Jow -Y
oaiinn 0 3 4 b (531739 (Sl 399> (Sw

el aiailss (o9, b (515758 Al 8 50 (5l dga> s ol o
L oles 5o 1l a8 (Sloj ehgy Cnl )3 935 (o0 eend Sloj Sgame Izl
S J= ol 5 9 g0 425 | ST SLALS,| s 25LS S askad
e Sl any oy ley S axda b ouip ad (65550 (e 0 2Bl
59 o=l Gl 5l aed e W) (o0 )8 Jo S 45 995 (oo ol 532
Ol 1y 3T (65l o Wige oy Tizme (s e o o>
Sk sl gy Crl oS oz e (b it (nl lodatiine SeSa
43,5 15 @ Ayl (b a3 Sl Y] olKes 5 (Yol Lawgs
O ygmo A i S 55 W5 le3 ankd b owiy ad a5 > s ad

D5 oo Gl (V) adaily 3illas 5T el |
MX@)+CX () +KX (1) =0 M

1wl 0l 00ls (V) alayly Loy alﬂ Slobss,l 38 J>

A ™

x(1) =cle}"" +ce
aS 0 il @; = @,41- 5212:—50) tiw, aal, ol

= il S & s@UﬁoW;wﬁWwLwﬂfﬁ o,
25850 Ol (1) alayly Loy 45" a3,

c
= N (9]
Oley Soe 151 ey 5 00903 S5 1y HLSaakad 0diy adt =1, 10
Ll g5t 58 il o bl pslaie &t £ 9151 clile
o) &gl JUa] e ile coly] L] slezil s o] el 4 ol

Dray] col sad ale (F)

4. Closed Form
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1. Stability Lobes Diagram(SLD)
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1. Test Functions
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2. Up-Milling
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1. CNC (computer numerical control)
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