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Abstract—A new, high-efficiency ultrasonic fabric washing machine was developed to be an
energy-efficient washing machine and to enhance fabric washing quality in washing processes of the
dveing and finishing process in the textile industry. This system is composed of ultrasonic wave
generator, air blowing nozzle, torque motor for fabric tension control, and enclosed washing bath,
multi-tube type exchanger, noiseless heater, air cylinder, expander roller, mangle upper and lower
rollers, bend bar, dancer, shower spray nozzle, and solenoid valve, and so on. These elements are
synergised for fabric washing. One of the very important principles is the low tension fabric running
system. For an efficient washing effect, a counter flow system is also adopted. The new system also
adopts the dancer and torque motor to control fabric tension and prevent fabric creasing. Shower
spray nozzle, counter flow and overflow apparatus, and air-blowing apparatus are adopted to enhance
the fabric washing effect.

In this study, peach voryu, exter, and moss crepe fabrics were washed by the general and
ultrasonic washing systems under different conditions respectively. The washing efficiency was
affected by the fabric running speed and characteristics of fabrics. Size content after washing
increased with increasing the fabric running speed. The values in the general washing system
were higher than those of the ultrasonic washing system. The changes of conductivity in the
ultrasonic and the cooling bath were affected by the running time under the ultrasonic
generating. The values of conductivity decreased as the experimental time passed.
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Table 1. Various fabrics used in experiments

Fabric Fabric density Weave Yam count Size

Peach vorvu 134ends/in, lain warp, 175den, acrvl

yory 58picks/in P filling; 158den R
173ends/in, . warp, 76den,

Exter 7ipicks/in plain filling; 74den acryl
Yends/in, . warp: 338den,

Moss crepe S2picks/in plain filling; 401den acryl
. 12%ends/in, . warp, 159den,

Heavy sized Npicks/in plain filling: 128den acryl +starch

Table 2. Main objectives of the development of ultrasonic fabric washing machine

Objectives Fittings Function
ultrasonic generator ultrasonic wave generating
shower enhancement of fabric temperature

Energy and water . . .

reduction air blower formation of air bubbles
closed bath improvement of heat efficiency
multi-tube type exchanger betterment of heat change

. ol
Low tension torque motor spee.d control by torque .
dancer tension control by roller swing
counter flow increase of washing efficiency

. . ultrasonic generator ultrasonic wave generatin

High washing . £ g. K g .
_ squeezing roller water exchange within the fabric

efficiency .
shower enhancement of fabric temperature
air blower formation of air bubbles

. band bar adjustment of fabric running
Prevention of .. . . .
creases steam spray raising of temperature of moisture in fabric
expansion roller fabric expanding
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Fig. 1. Photograph of the ultrasonic fabric

washing machine(Samill Co., Ltd.).

& upper
swivel guide
tensioning roller
device

guide F===T%3 !
bar
expanding
roller centering
| roller
Sensor| |1
/ rod ° ) Iﬁ\
— 5 ==/| lower
C i guide
— & — &A1 roller

(a) fabric inlet

— shower
nozzle

:
7~ type exchanger "%

[ . 1 _J
a I f—

(b) ultrasonic washer

plaiting
roller

cylinder

dryer (1

i
/

Y

N
AN ER

VNI

‘ cart

/

7
% Y3 ¥

Y =

R
=N A

(¢} cylinder dryer
Fig. 2. Ultrasonic washer of the ultrasonic

fabric washing machine(Samill Co.,

Lid.).
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Fig. 3. Ultrasonic generator used in experiments.
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Fig. 4. Block diagram of ultrasonic generatorl(’).
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Fig. 6. Comparison of ultrasonic washing with
conventional washing for the Peach

yoryu fabric.

332 ArE H2o| LE SHEES

Fig. 7—°— 50%94 IFEE AL U
(o) 2
w3 L

Mo r
2 4
AN
R
o
1
2]
v il
ol l‘ol‘
do
o
9
o
N aX o
e koMo g o

o
o

X oo Homu e 4y o

O
o ol M7 TR 2T A4
Aol e Aol Aw
it w0 17
584 Bast 289
A A9aEn Aot
BG)NE BHZHEE(R) S SCE}’B‘}
S5 (/ming vet & 9 Fig.
2o FYSEA U BFE
(B.C.; v=0, SC=0).

do 2

‘o o
e

N

o lo
o o
o =

(o
ez
TV
N

T

H T o odo ox b

oo M L i

N\O -{II lﬂ —E’

m{o
po)

SC=7.718%10 %% +0.0039v+0.0035
for conventional washing (4)
SC=3.087%10 %% +0.0024v—5.913x 10 *
for ultrasonic washing (5)
0.30
0.27}  Exter washing method
3 I Conventional
0.24 Bl Uitrasonic
0.21
g o018
<
L o015
c
[e]
© 012
[4¥]
N ’
»  0.09
0.06
0.03
0.00

30 40 50 60

Fabric running speed(m/min)

Fig. 7. Comparison of ultrasonic washing with
conventional washing for the Exter
fabric.

333 92 30/ X2of 3 FMEES

Aol g3 2aA AFHZ AE e
0.34%¢ T¥&2 7FX 1 Ytk Fig. 82 o] =

2 Ao|Z AES Unt5Ad 253 42 F
A% e FREREE BoFE Ho|th o 1
B AE9 FYPLEE} AT IAFEHEE
o)A 4ge T Adgssan Ak F dukeA
9 Bg FAEE7 wESLE FAe g7t 3
A8kl AFIHZo] = \JrEME o, =&
3 FAME PR R FHALSES BEFE
Z&9 wxlel anE F83 &8 £ ool o
g FFIFEEo] F18ta vk W AnkpA g
233 F4E vnay, 289 FA A4t
BREREo] Lo wel 253 FA TEA
& 2 ZFn Yot Fig. 82 FRE AFaf-g&
(%)% scetstn AE9 FIPEE(m/min)E vt
Y, B AYPelT FZ9 FYP&£To it

J. of the Korean Soc. of Dyers and Finishers, Vol. 12, No. 3(2000. 6) / 213



56 olgd -

FEVEE TeY ©A% (DU Fojur
(B.C. ; u=0, SC=0),

SC=3.412x10"%0*+8.2261 x10 " *v—0.0023

for conventional washing (6)

SC=1.978x10"°/*+3.2967x 10"
+1.0989%10 *

for ultrasonic washing (7)
34 SEMoO]| o3t 1 2E Xgo| =8ul M
o 24

ia]oi] Eﬂa_ jl_i—‘?—% HE(E

0.30

0.27
Moss crepe washing method

024} R Conventional
Il Uttrasonic
0.21 r

018}
0.15

0.12

Size content(%)

0.09
0.06

0.03

0.00

40 50 60

Fabric running speed(m/min)

Fig. 8. Comparison of ultrasonic washing with
conventional washing for the Moss

crepe fabric.

AAL 128den) &AMt FAIEES ST g
of AH&% SAIE acryl® starchol1.2, Table 3
A gt o] vgMd gote] IREE 106%°]2
ok ol 25TE WX we} dREA ¢S
of 24z A& A7E H<Q Zo] Table 322, o]
By 289 wye ode Ads)Fn 9t
AEe] Y& 57} 3Im/ming! ¢ 2Sute] @Al
o] Ze FAelrzE  F4A
21%°10 20 235 7HeAIR)
=]

F#o] 28% o A

o0
a2
Aol 84L& dE8FE Aotk

342. 155 & XZo| & SEM ALE

Fig. Ya)= A8 A1E3 o2z 1355
£ AE 49 2004 SE]\«I/\}ZIO]E]_ (b)= 1,000
#j o] SEMARRIoltt. o] A8 & ©]8-3le] 3lm/min
2 HEE FYPA7Y *—ﬂJr/] 25 glo) gk
A& 3 Aol Fig. 10a)9} (b)E, o= Ztz} 200‘3}]
o 1,000809] SEMAIRE B2l Heo|tk 183 2
' FYEEE 3n/min® e 2&9E 2R
719 223 FAHE & Aol Fig. 1@ b)E,
oj& ztz} ZOOBHQ} 1.000uH ¢} SEMA}Rlolt}, o] &
g B3 2&3 49 q3E F4T 5
ok Fig. 10@9 (b= edte] ZA)50] 2
FAlo) dHAME o] AL Y&
it 1 IAFZAL ok E e} g oq
F1 Adrt a3y 223 42 AR Fig. 1@
% (blMe dA3] IR AT gaso s
S 25 gloh

>
-

ri rE- )

] o
HoF
-

2.
=

ot Aol FAE VI Y AeelN 28w
g WANE HFo] W WE &I FA Aol
wE A% A} gd2s] QR 483 S

Table 3. Washing efficiency for the heavy sized fabric

Washing Fabric runni.ng speed Fabric density Size content
{m/min) and yarn count (%6)
Unwashed : a5 70en, limgi7oden | 0%
conventional washed 31 Wﬁﬁ;’fgg g‘ fi?{ggi;i;;/ . 21
G vt | m | ek ms |

214 / @EEEm TEQGE 124 F1358(2000. 6)



285 48FA7S 74 ¥ 75 54 57

B,
S/
/

¢ - e ;",’ ‘ d‘[ - t
HABUUL 15.8kV X1.88K 30.9sm

(b) (X1,000)
Fig. 10. SEM photograph of the conventional

e, N

HABORG 15.8kYV R washed fabric.
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Fig. 9. SEM photograph of the unwashed fabric.
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Fig. 11. SEM photograph of the ultrasonic
(a) (X200 washed fabric.
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the ultrasonic wave generating.
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