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Low Immersion Milling'Simulation and Prediction of Stability

M. Kazemi Nasrabadi B. Moetakef | mani M .H. Sadeghi
School of Eng. School of Eng. School of Eng.
Tarbiat Modares Univ. Ferdows Univ. of Mashhad. Tarbiat Modares Univ.

ABSTRACT

Milling processes are becoming one of the common manufacturing methods in industry. One of the main goals
in any manufacturing operation is to increase productivity. In high speed low immersion milling, the ratio of
cutting edge engaging time to spindle period is a small value. For this kind of operations, two types of:
Instability are proposed:. classical Hopf and the Flip bifurcation, which are mainly due to impact effects of
entering/exiting of .the cutting edge into the cut. In order to increase productivity, it is essential to anticipate
stable machining boundaries. In this research, the main goal is to derive and implement the improved TFEA
method to include the effects of the helix angle variations for a 2-DOF vibratory system and accurately compute
the stability lobe diagram. Results obtained by simulation witnesses that instability due to Flip bifurcation vanish
completely from stability lobe diagram with increasing helix angle to 30°. Experimental tests are conducted in
order to confirm the result obtained by the improved TFEA method showing good agreements.

Key Words: High Speed Milling, Low Immersion, Stability Lobes

m_kazemi @modares.ac.ir (555wl oo ) 1,355 sgmisls -
Slessls -Y
Sleils -Y



VYAV Jlos ) ojlats Fuls s lgn g SilSe 4 N
(P ) 5,0 Comd &) Jaimw!l 09 4 (o Sl doddo —

ol 0 )l (G wBboe SzgS (3980 ol
8l b L el o Ssle o @ o5 5 Sile gg3
Ifl el ooy 1) cde g0 4 39 o Dbl oS

I L el iy s Iyl a5 8 oS > alolas -
5 ool gl s 150 dakad by 3l a5

ol Sy L Saakad b 5l a5 o sl pwiman -
)18 392y (elS” (el S

oo slosliinl b 6552 b 0 syl Jelos
5 sl gt sl 0,5 e Spg0 o ik 5 o
5l ool Uy o ol clagy Vs ol Shs dslons o, San
Cowl 008 dunlio gal> jobo @ (o 8 g (o laJas
S Sl Labyy (il S 5 e 51 S o]
TREA ' laj sgasme olodl 5051 g, w5 oy
4z )0 90§ U 6l e gl alldS Cladss o ol
azyd yho gyl asly b byl 0550 50 o9y cnl s0l5]
liaos Lol Gid alaii ool 48,5 1,8 ooliiul 5,00
Lol 6l yio gl dgly a8 ol opl [F] L3
ale asly &5 J o cceload ad )5 e o 515758
O sl e £ F0° F 00 Cais o 5 luitl
2 Oeizped el 5 Jlasa Yo aysly 39816 Lol
@l b ° gle 4l b sl ol (58 Slarios
asle ad L alil 5l oolinal b &) Saile sla ol
o Ylae 5l 5 o clon s aslas yao .2
095 S o b oyl a0 G bt sl sk
5 [F] ls 3 059> slaghs, 5L L gnle 4245 51
ey bcsnl a5 ol V] oy S o
= o3l az 090 (glifs PBlam &8l 4y o3 Joe aSy
) yd (o Sp)LS 03B 398 Lo 1A wil,
3leolaiwl b (g lub oogamme Budos ol o .l (6,155,8
e Sl gle gy S 8,5 a8 0 LTFEA )
Sl ol @l g 053 (et 50l 4z )0 50 sl
Jolaie (cdy bulyd o (6,55,8 slogiale;l b (sjludends
DS oo )8 anl o,e )

5 - Interrupted Cutting

6 - Oliver

7 - Time Finite Element Analysis
8- Semi discretization
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1 -Peripheral Milling

2 -Stable Cutting
3-Unstable Cutting

4 -Stability Lobes Diagram
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