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TOM TAT

Ngay nay trong cdc nganh san xudt cong nghiép, trong linh vuc y té, dan dung cdc thiét bi lam
sach ¢é vai tro quan trong. Cdc phwong phdp lam sach c¢é dién nhw sir dung tay két hop cdc loai dung
dich khéng dam bdo dé sach ciia cdc chi tiét can lam sach ddc biét doi véi chi tiét ¢é két cdu phirc
tap, c6 dé bam dinh tap chat cao. Ky thudt tdy rira ding séng siéu am ra doi nham déap g cdc yéu
cau vé cong nghé lam sach dwoc dp dung rong rdi trong cdc thiét b tdy rira véi hiéu qud cao, toc do
nhanh ma cdc phwong phép khdc khéng dap vimg dwge. Cdc yéu to chinh anh hwong dén hiéu qua
ciia mady rira bao gom: séng siéu am, nhiét do, héa chat, thoi gian. Bai bdo nay trinh bay van dé hiéu
sudt riva (ciia cde mdy riva ¢é cong sudt Ién) chiu sw dnh hwong cia viéc bo tri cdc chan tit, khodng
cach tir vt can rira dén nguén phat song, trén co so do dwa ra vi tri dat vat can riva trong bé dé dat
hiéu sudt rira cao nhat. Két qua nay dwoc g dung vao viéc thiét ké ché tao hé thong rira dé tai cap
Bo trong diém.

ABSTRACT

Nowadays the cleaning devices play an important role in manufacturing industry, health care
as well as domestic works... The classical cleaning methods combining manual and chemical
substances are not appropriate for objects with complex shapes. Using ultrasonic wave is a good way
to solve the above problems. It can meet the cleaning requirements such as technology, efficiency,
high-speed... which other methods cannot. The main factors affecting the result of performance of
washing machines are ultrasonic waves, heat, chemicals, and time. This paper illustrates how the
arrangement of vibrators and the distance between objects and vibrating sources affect the efficiency
of ultrasonic washing machines. The research will give the best arrangement of objects in washing
machines to optimize their performance.

I. CO SO LY THUYET TINH TOAN BO TRi
CAC CHANTU

Séng siéu 4m duoc tao ra nhd ngudn phat song
siu Am va bién tir tao dao dong. Viéc ché tao
mot bién tir dao dong cd cong suit cao khong
phai dé va khong dem lai hiéu qua kinh té, do
d6 dé co cong suit thudng ding nhiéu bién tir
dao dong co6 cong suat nho ghép lai trén mot tam
inox thanh hé théng dao dong c6 cong suét 16n
(Hinh 1).

Song siéu am duogc tao ra trén mdt may rua
cong suét 16n 1a tdp hop nhiéu ngudn dao dong
phat ra tir nhiéu bién tir dao dong. Nhu vay dao
dong tai mot diém nao do6 trong bé rira 12 sy téng
hop cua 2 hoac nhiéu nguén dao dong, co thé tai
d6 sinh ra hién tuong giao thoa song két qua 1a
lam cho bién d6 dao dong 16n hon cling c6 khi
bién d bi triét tiéu diéu nay dong nghia voi luc
dép sinh ra tai nhitng diém nay c6 thé 16n hoic
c6 thé rt nho.



Tam inox

Nghién Ciru Khodng Cdch Dt Vit Dén Nguon Phdt Séng
nh Huong Pén Hiéu Sudt Rira Trong Mdy Rira Str Dung Séng Siéu Am

Ngudn phat
song siéu am

+

e

L

Bién tu dao dong

Hinh 1. B6 i chan tir trén hé thong mcy rua s dung song siéu dm

Dé hiéu suét rira cua may lon nhét thi luc tac
dong 1én bé mat cua chat ban phai 16n nhét luc
nay bot khi sinh ra nhiéu hon lam tach chit ban
ra khoi bé mit, do d6 chi tiét can rira phai dit vao
vung giao thoa song (Hinh 2), trong vung giao
thoa song khong phai bat cir khoang cach nao thi
bién d0 dao dong nhu nhau va song siéu am s¢ bi
suy hao trong qua trinh truyén, bai toan dit ra &
day la vdi khoang cach nao trong vung giao thoa
ma tai d6 dat vat thi hiéu suét rira 16n nhat.

N— : — Vung giao

Hinh 2. Giao thoa song trong bé

Khong mat tinh téng quat ching ta xem xét
cach tinh toan khoang cach bé tri hai bién tir anh
huong dén khoang cach dat vat trong bé rira dé
hiéu suét rira cao nhét.

Xét 2 ngudn song S1 do bién tir thir nhét tao
rava nguén song S2 do bién tir thir hai tao ra, tai
diém P 13 noi xay ra giao thoa. Goi khoang cach
tir P dén 2 nguon phat song S, va S,1a 1, val,
. Khoang cach gitta S, va S, 1a d. Khoang cach
tu nguén phat dén vi tri dat vat1a L.
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Hinh 3. M6 ta co so giao thoa song

Vi cting mot ngudn phat séng, ciing loai bién
tr nén bién d6 dao dong, pha cua hai ngudn dao
dong 1a nhu nhau.Gia thiét pha ban dau tai 2
ngudn bang khong va phuong trinh song tong
quat c6 dang:

y(t)=A.cosmt. (2.1)

Dao dong y, tai P gdy ra bdi song tur ngudn S1
c6 phuong trinh:
y,=A.cos(mt-kl,) (2.2)

Dao dong y, tai P gdy ra boi song tir ngudn S2
c6 phuong trinh:
y,=A.cos(ot-kl, ) (2.3)

Gia st tai P xdy ra giao thoa song, lic nay phuong
trinh tai P nhu sau:

y=y,ty,=A.cos(ot-kl, )+ A.cos(ot-kl, ) (2.4)
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Vi2 dao dong nay cung phuong nén tal P co sy
téng hop dao dong ciing phuong cing tan sé goc.
Hiéu pha cua chung la:

¢,-9,=k(;-1,) (2.5)
Bién d6 dao dong tong hop tai P 1a:

= JA + £ +24 4 cosk(l,~1,) (2.6)
Ta thay rang A, = 2A
khil,-1,=kA, véi A 1a budc song

Vay nhitng diém ma hiéu sb khoang cich tir
chung dén 2 ngudn bang sd nguyén lan budc
song s& dao dong manh nhat va nhimg diém ma
hiéu sb khoang cach tir ching dén 2 ngudn 1a
mc},t s6 1¢ 1an ntra budc song sé& cho dao dong yéu
nhat.

Doi voi bai toan nay, van de 1a cung 1 khoang
nhung néu giao thoa xay ra nhicu s¢€ tot hon. Do
d6 chung ta dat van dé nhu sau:
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Hinh 4. M6 ta mdi quan hé gitta L va y

Thiét 1ap mdi quan hé giita L vay thong qua
phuong trinh, tir d6 di tim moi quan h¢ cua

chung nhu saul,-1,=A, voi:

1/L+y—— val, 1/ y+ (27)

Dé xay ra giao thoa thi l,-1,=

Neetze

(2.8)
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Nhan 2 vé v6i luong lién hop:

EERE

2.9)

\/L +( %j +\/L3+(y—51] =2%i} (2.10)
Cong (2.8) va (2.10) ta dugc:
2
2 pafped 2y
Binh phuong 2 vé ta cé:
d’ 2 +4Xdy+4d*y’
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Duya vao phuO’ng trinh (2.13) ta thay khoang cach
y ¢6 rat nhiéu yéu t6 anh huong dén:tan sé f ca
song, khoang cach bd tri d cta chan tir, khoang
cach dat vat L, van toc truyén song v. Trén thuc
té khi thiét ké ching ta ¢6 dinh mot vai thong
s6 cu thé > trong hé thong thiét ké cua dé tai kich
thudc mdi bién tir 1a 60mm va dé dang lap rap
phan co khi do d6 chon d = 0.12 m, chon tan s6
song siéu am 1a f = 25000 Hz, van tdc truyén
song phu thudc vao méi truong (thanh phan cua
dung dich rira). Trén thuc té khoang cach y cang



Nghién Ciru Khodng Cach Bat Vit Pén Nguon Phdt Song
Anh Huong Dén Hiéu Sudt Rira Trong My Rira Sir Dung Séng Siéu Am

nho thi bot khi sinh ra cang nhiéu hiéu sut rira cang cao, theo phurong trinh (2.13) theo tinh toan thiét
ké thi d,f da biét luc nay thi y phu thudc vao L va v. Tty theo moi trudng rira ma y va L s& khac nhau.
Thuc té viéc tinh toan ra giatricu thé cia v va L rat kho khan, do d6 chung ta lam thuc nghiém dé xac
dinh L ma tai d6 dat vat hiéu suat rira 16n nhat.

II. KET QUA THUC NGHIEM
Thiét bi thue nghi¢m

C6 9 bién tir mac noi tiep

Hinh 5. Bon rira siéu dm véi 9 bién tir mdc noi tiép
= Doi twong cin riva: Tay dau mo ra khoi bu lon bi ban ¢ nhitng khoang cach rira khac nhau
* Dung dich tdy rita: NaOH 100 g/, NaF 50g/1
= Thoi gian riva: 15 phat

Bang 1. Cdc lan rira chi tiét

TN Khodng cach L Truwée khi rira Sau khi rira

-
—y

1 3 cm
2 4.5 cm
3 6 cm

4 12 cm




Dua trén két qua thyc nghiém ching ta c6 thé
thdy rang voi dung dich tay rira nhu trén, voi
cach bd tri cac chan tir nhu da thiét ké, két qua
khoang cach dat vat lam cho hiéu suat rira 16n
nhét 1a s6 nguyén cia 3 cm. Hiéu suét rira 1on
nhét ctia may cho chi tiét dai 6¢ 14 3 cm.
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