http://mme.modares.ac.ir

addg j- alxo
Jols i3y allio gy ele &l

Pt sy ke  pudign

AP/N/¥ by &)l

V4A-IAD o e 1€ o lodds Y 093 AYAY Sdaul o Slalled

T b (2l oS 3 podo 39me Old! (S 3lwdamw 9 (Jukodd (owi g
oy & (JHEKw Auld 90 Su G (UKD kv aladeo
S guol T

Mééb.o [EEYFILSRV-EN ‘\b.aLd EYPEY

OIS oy a5 olKls g g el - Sl woige (5,555 (semeiils - )
OIS compde San  oliils g g el - Sl i slil =Y
sadeghim@modares.ac.ir VFVVO-VFY ey 5g0ns ol 5 #

Sllwgs asels g osls JWES 0,5 8 )90 Joe s 1y Sdguol 2T pusgronnsl 3 Ll (65,31 00838 paiie «Siguol 1wt G 50 —00uSS
)aW?aﬂ)lfc\.;}.o.;&.lja.A.i;}JLﬂaflp‘ﬁ&hm@ab@a“pjggwmmbduow;ﬁ;&d&L'ﬁl)o.a.:.f@;'ﬂjﬂl)
b el s 4 ke 002555 e g s el S Uil Sl e 550 € 5ban Siigml T olymd 4 S
ey g s S8 el Wil (L3l sl by g Wisd gerdloge JIUT el sgaze Ll Jli8le s 0 5 e (giledse g
Silwads g Jdog Jo polas o o il el Cowdy li0s )5 oo awnlis sgume Gloll (gilwand 5l Jols polie b pleis )
&t Sguol T o pos 4 S Al B 0 (6,50 Cge Tdalad-00iS (S jale dcgeste S Cpisrad B3 oo LA 1) 9505re Le]l
D (o0

Syl 1 o] panty R gise lall (il ¢ o o (S5 Ukt alaio by slos 00 35 joe 13751l

Analytical modeling and finite element simulation of
exponential horns with rectangular cross-section:
Application on ultrasonic assisted grinding

M. Emami', M.H. Sadeghi*’
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Abstract- In an ultrasonic system, acoustic horn transmits the vibration energy of ultrasonic transducer to the
application area and amplifies the oscillation amplitude. In the present study exponential horns with rectangular cross-
section for application in ultrasonic assisted grinding process are designed and analyzed. An analytical approach is
applied to model this type of horns. For evaluating the analytical model, some acoustic horns are designed using
analytical method and then analyzed by the finite-element method (FEM) in ANSYS. Then, the design parameters such
as resonance frequency and amplification factor are compared and verified. A very good agreement is obtained
between the results of analytical modeling and those of FEM simulation. Moreover, a horn-workpiece assembly for
applying in ultrasonic assisted grinding is simulated.

Keywords: Exponential Acoustic Horns with Rectangular Cross-Section, Analytical Modeling, FEM, Ultrasonic Assisted Grinding.
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1. Ultrasonic Assisted Machining (UAM)
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1. Rotary Ultrasonic Machining (RUM)
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NODAL SOLUTION

STEP=1

5UB =4
FREQ=19672
Usum (AVG)
RSYS=0

DMX =3.534
SMN =.176537
SMX =3.534
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60237 1.328
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NODAL SOLUTION

STEP=1

SuUB =3
FREQ=29413
uUsumMm (AVEG)
REYS=0

DMX =3.95

SMN =294877
SMX =3.95

NODAL SOLUTION

STEP=1

SUB =2
FREQ=38609
usum (AVG)
RSYS=0

DMX =4 227
SMN =.375086
SMX =4 227
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815297 1.696
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NODAL SOLUTION

STEP=1

SUB =2
FREQ=20000
USUM  (AVG)
RSYS=0

DMX =3.789
SMN =.21526
SMX =3.789

21526 1.032 1.849 2666 3.483
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NODAL SOLUTION

STEP=1

SUB =2
FREQ=18824
USUM  (AVG)
RSYS=0

DMX =3.824
SMN =.216269
SMX =3.824

216269 1.041 1.865 2.69 3.514
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NODAL SOLUTION 200338

STEP=1

suB =2 766718
FREQ=20000
UsUM  (AVG)
RSYS=0

DMX =3.863

1.243

SMN =.200338 1719
SMX =3.863

2.196
2.672
3.149

3.625
3.863
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NODAL SOLUTION 209042

STEP=1
suB =2 BZ2036|
FREQ=20000

UsSUM  (AVG) 1.035
RSYS=0

DMX =3.823 1.448
SMN =,209042
SMX =3.823
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