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Particles motion controlling and modeling in two-dimensional

ultrasonic standing waves

YANG Xianlong" WU Liqun CHAO Yan

(School of Mechanical Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract In order to achieve the uniform processing on the surface of multi-crystalline silicon (me-Si) solar
cell, this paper presents orthogonal ultrasonic standing wave to manufacture regular morphology on the surface
of mc-Si to improve the light trapping. The theory of particle motion formatting the grid-like arrangement in the
field of ultrasonic standing wave was studied, and a two-dimensional model of motion was established. The
process of particle motion was programmed and simulated. A experiment has been designed to test the
efficiency of particle motion controlling and modeling, and the result illustrates that the application of ultrasonic
standing wave grid micromachining is feasible to control particle motion.
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Fig.1 Schematic diagram of relationship between acoustic
radiation force and acoustic pressure in

one-dimensional standing wave

SRR AP BE P b AR A 4R R
Mo HORLF2mEII sz s, B, A 1
g, WAL i) s SR sz 8l
2.2 ZTHERSARH TSR

2T A LA ) P B B S BTS2 RS )
AP FHAE 2 ) i 1 A 2k (el 26) S iz 3l 7
X PS5 1) Az SR AR [R] , AR SO 25 g
/2 N 0 2] S B/ S B - = ) | S B o A e
5 1m) bz 8l 75 BRI 7 B Oy AR SE P ok Y
B m R i (15) .

1 du,

2 2
dx _ (M)d)(ﬁ,p)sin(ka) - 6mnau, - p,V, o

2
(15)
du,

IACIRHES T, A1 7 ] v 25 ] Bl Ak
3 HFIEEhEH

PR IR R R SR, AR @ =2 um,
WIFp, =1.05 x10° kg/m’ , 7k ¢, =2331 m/s, ik
M BEFK L p,, =1.00 x 10'kg/m”,20°C B 75
e, =1482 m/s,20°C K5 9 =1.002 x 10 Pa - s,
KSR FE AR R f = 7. 41 MHz, 383 75 K8 {H p, =
27.6 Mpa, A[3H5 R i AR K i A =200 wm,
TE0 ~200 pm 315 [l YR 4R A7 2 (B8] B 10 um 94
T, R F R IR R, 4 B e s S 7 iR s
7R, B — 4R P AL T Wiz g, A 3
Fi 7



533 % 550 PV % R T A R LI RS 201
----------- SEPEIHIE S
— - - )
— Kk
— — Rk

O Byt

K2 AR 2 I s A

Fig.2 Schematic diagram of forces on fluidic particle in two-dimensional acoustic standing wave
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Fig.3 Simulation of particle motion in one-dimensional

ultrasonic standing wave
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Fig. 4 Simulation of particle motion in two-dimensional

ultrasonic standing wave
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Fig.5 Photograph of particles controlling experiment in

two-dimensional ultrasonic standing wave
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