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Test78: UP-MILLING, DOC=7mm, WOC=2mm, n=12000rpm
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UP-MILLING, DOC=2mm, WOC=2mm, n=12000rpm
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Test36: UP-MILLING, DOC=3mm, WOC=2mm, n=12000rpm
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Test57: UP-MILLING, DOC=5mm, WOC=2mm, n=12000rpm
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Simulated and experimental cutting forces in half immersion down milling

140 - -

. ) ‘ simulation
120 i1 ] experimental | ;|
100

80

60 \
40

Fx(N)

-20

-40
0 0.01 002 003 004 005 006 007

t(sec)

oulh (5 S0 3l g oudh (g5 lwanndt Fy (59 i cinb —VA IS0

Simulated and experimental cutting forces in half immersion down milling

simulation

40 4'1_ / ------ experimental

Fy(N)

0
-100
-120
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
t(sec)

ool (g S0 Il g o (6 5lwansd Fy (g9 05 il —14 S

S S A

anlp e by e Gileand 5 iledse
ol sy30ms Slall oo 51 asid L (25 0555
S5l eolawl b g, 8ile Jlo 0 0ol olal .l ool
Lol ool 03] (uedS gom am sl 8l e
askd 3y glacal G515 s lagialel 5l eslid
Oledl Judos 51 ool b pizmos .l 00l duilxs IS

01

Ez ST Bolo rwe deore ¢ gloal GaSne plige s‘_gb';‘}.aj EEL IRV

Lugie 4 0ad gilwans gl voys cans ) Uas
Al oo Cowods V8 alaly Gillas 0ol (6 puSoslal (slang s

%)

Ave Sim force- Ave Meas force

error (%) = x100

Ave Meas force

Lilys e Giloand como ) pliebl L >

055l oy (23 oyl i Ly I ile e
S 155 et 3 Sy oda] oty s
aalol o 350 oolaiul Lapledr jguw,meS (slroy (ool
bl b siluand @l 5 ond g5le 4t Sl (1
ol w55l 0y Al i slagile]
s oy 5 i IS5 e VY S
 Bedos cnl 5o oslaial 5550 Lol j5ige 9w yeeS

RSP

CNC 5,8 b Gialo3T 090 axkid (zm o (5)153,8 -IY IS
oy9%0 ¥

F sz 3 rsirel] ol 5055 Ll

ol s |

osirosll Slabd Sl (ps Ll —F Joaz

S &y o GE R Gy 90
658 olbe g oo il Jesezl
G sl
5 S 04 11 0.35 1750
e o5 mm mm mm/tooth rpm
P

Sl dd G558 Slags e jsline


http://joae.ir/article-1-136-fa.html

Downloaded from joae.ir at 11:43 +0330 on Saturday December 12th 2020

oY

Sgazs oledl g, 5l ooliinl b (2lgn (sl ygige jm pmeS (slaoy (L35 S Sllae 10 (61558 il b (5ile 4t

[7]

[12]

B., Evren., “Modeling statics and
dynamics  of milling  machine
components”, Master of Science.,
2003.

E., Budak., “Analytical models for
high performance milling. Part I:
Cutting forces, structural
deformations and tolerance
integrity”, International Journal of
Machine Tools & Manufacture 46,
2006, pp. 1478-1488.

E., Budak., “Analytical models for
high performance milling. Part II:
process dynamics and stability”,
International journal of machine tools
& manufacture 46, 2006, pp. 1489—
1499.

Calfem, A finite element toolbox to
MATLAB, LUND university, 2004
B.R., Patela, B.P., Mannb, KA.,
Younge, “Uncharted islands of
chatter  instability in  milling”,
International journal of machine tools
& manufacture, 2008, pp. 124—
134.

H.Z., Li, W.B., Zhang, X.P., Li, ,
“Modelling of cutting forces in helical
end milling using a predictive
machining  theory”, International
journal of mechanical sciences, 2001,
pp. 1711-1730.

M.C., Yoon, Y.G., Kim, “Cutting
dynamic force modeling of endmilling
operation”, Journal of materials
processing technology, 2004, pp.
155-156.

dilme SNl g (o py2 lagm Sle Sgus
S3 eolial 990 (5,158 wal b (giludnd jo g 0nd
Slbes 4558 51 15 5 (e G o 1Sl 4385
Lol oo g Syloy ool byl o Sile

L sl I G slag s S5 s o8 G
3590 00 plonl lagsiluands 6,155, Slaslejl plox]
JOWPLER S RWG

by (s
V- Spiral milling
y-Chatter
v-Boundary representation
f-Non uniform rational B-Spline
6-Up-Milling
#-Down-Milling
v-Overhang
A-Mode shapes
a-Jumps out of the cut
y--Quasi static
\Y-Mechanistic
\Y-Run out

yv-Full immersion
&=l

[1] F.D., Caulfield., “Electromechanical
actuator development for integrated
chatter prediction on high speed
machining centers”, A thesis for the
degree of master of science, 2002.

2] J, Thsty, S. Smith, W.R.
Winfough., “Techniques for the long
slender end mill in high speed
milling”, annals of the CIRP,
vol.45/1/96, 1996.

[3] Y., Altintas.,, D., Montgomery., E.,
Budak, (1992), “Dynamic peripheral
milling of flexible structure”, Journal
of Engineering for Industry, Vol. 114,
pp. 137-145.

[4] Spatial Technology, Inc., Boulder,
colorado. ACIS geometric modeller.
application guide, 1994.

[5S] Beer, F., Johnston, E., “Mechanics of
materials”, Mcgraw-Hill, U.K. 1992.

[6] E., Budak., Y., Altintas., “Peripheral
milling  conditions for improved
dimensional accuracy”, International
Journal of Machine Tools and
Manufacture” 34 (7), 1994. pp. 907—
918.


http://joae.ir/article-1-136-fa.html

