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Ultrasonic Stencil Plate Cleaning Machine 

ii1~ n'iJ ''I'Iffl~ffQ~* 

"'OJ .J'~I 31 A 31 .... "1 '" " 0 OJ "I3I'JJ
~1'Wl'ilfJtU1J'WflTHH)ml'lJ'lJUil~ff~1~lflltl~ill~'J::;'lJ'lJml\91TI CJf'Wflff (Ultrasonic Cleaner) ffl'11'J'lJ 1'Mal.:J 

UW'W'ffI~'Wt]fil n"ll'Wl~mll1fl')l.:J 84 x 99 x 34.5 ICJf'W~!JJ~'J tli1l1~l'J111!'vhn'lJ 203,742 fJfl'lJ1f1'fiICJf'W~IlI~'J 

ri1'W~'W~"llf).:Jf.iHtl'1~n"ll'Wl~ 78 x 78 x 13 IClJf'W~IlI~'J tli:m~n1111'Vhn'lJ 79,092 fJfl'lJlf1'fiIClJf'W~tlll9ll ~~t~'W 
" J I I 'jI 

fll1'lJ~tI'J:::1I1W 79 ill9l'J ~~I91.:Ji1d''W'VI'Jl'W~b!CJftl{ V11.:Jl'WiIlmllitl 50 fl1il!iH~ ~1'W1'W,:r~'I1'lJ~ 16 ~~ t~'W 
tfl~f).:J'i:h'l~V11.:Jl'W 1~fJfl1'J1riUN'Wfft~'Wt]ft11'W!!'W1'Wf)'W tvif)1,r!fl~fl11'lJff::;~1fll'Wfl1~Ul UN'W'ffI~'Wt]fillriil'll'W 
tfl~f).:J~l.:JUil::;~~~.:J'Vif)~~mfl1f1' (Exhaust Duct) "ll'Wlmff'WN1~6flill.:J 10 ICJf'W~IlII9l'J tvif)l-B'~f)'ln'WflS'Wt'l1~'W 
~tfl~~'Wl'W"llW~~tfl~tl'lVll~l'W 
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tllf)'Wl1fl~f)'lm.:J'VIf)f)flH'lJ'lJUil:::ff~1'l ~tI'VI~iltl.:Jill~UH'W'fftl9l'WCJfil 'VI '1$ ~'Wm:::'lJ1'Wfl1~Hil~'VI.:Jfff)'l"ll'Wl~ 

"" .
1~Ufi "ll'Wl~ 23 x 23 iiluil::: 29 x 29 ih Hafl1~'VI~mNffltl11 fffl11:::iIlt'l1'lJl:::ff1l1'Wfl1niJwi)~i-B'nm 3 - 5 

"" d '" "" 2' '" 1Jl31 "'l tI "e:! "1 'I"'Wl'VI 'VI~W1UJlI 40 - 60 V~fI'ltClJfa!ClJftlff ffl111'Jtl'il:::I;mm,I'Wffll9l'WCJfa !~ff:::m~tl.:J 98 - 100 I mlClJf'W19l ~(J 1'1$ 
31 1 Gt9J: q:v:' d OGl3J OI~~ r ~ .d 

flatH"llCJ1fJ 'Wfl1'j'~l1'ilUa~ ~'M'Wlt!'VI'Wfl1'j' !'M'WltJ1lfl'lJ 'VI1 mlh:::'I1t1~!.:J'Wtl~ 2,200 'lJ1'V1~Vfl~.:Jua~a~'lJafl11~'V1 
" Ifl~~u1~ 

Abstract 

The aim of the research was to design and construct an ultrasonic cleaner for stencil plates. 

The overall dimension of the design was 84 x 99 x 34.5 cm with total volume of 203,742 cm3. 

The wash tank measured 78 x 78 x 13 cm with total volume of 79,092 cm3. The capacity of the 

wash tank was 79 liters. 16 transducers generating a frequency of 50 KHz were attached to the wash 

tank. The stencil plates were loaded horizontally into the machine. An exhaust duct was installed to 

remove smells during the cleaning process. Two sizes of stencil plates, measuring 23 x 23 inch and 

29 x 29 inch, were cleaned by the machine. The results showed that the optimal conditions for 

cleaning were around 3-5 minutes at a temperature of 40-60 C. The machine achieved a cleaning rate 

of around 98-100%, as scanned by a microscope. As the machine uses water instead of solvents to 

clean, it is more economical and safer for the environment. 
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tll'J'Yilrl11:IJtr~fll~~1(Jrlg'Uv~\91f11~Urlrl''1'U'n'U~\91trllfm'J:lJiJ:IJ1\9fm\9iil rl' fl'. 1950 tll'J i.u 
ow <V 91i"" "1 I ?I gJ ~d .<::!o (( 'JI ;v

'Jl'Utll~'J'Jl'Ufl~\91'Jl ~'U rltr WIf1~U'Hl hJ'U~1'U~1'Ufl11:lflVl'jfl'Ufltr ~l'U~l'UUtr 'J ~1'U~1'U trl(J\911U~~~1'U 

~l'Ut.]f1trllfm'j:IJ(Jl l'l1'W tll'i'Yilrl11:IJtr~()1~Arl4tl~U({1'IJtl~lH'W(Jl'U1~H~~1~(l1fl1JflTHhl'i'~ 1~'Wrl'm)'tl~ 
ril(Jlt11rl4tl~mtl~ tll'iYl:IJ~'I'11~ijlgflVl'itlUmf, ~flil'W, ~mh'W!rl4tl~(J'Wl'i'u~~1'i'1ttl~(J'Ut.]WY(jJiJ 1~'U19i''W 

o !V '" !Vi"" "'1!V 1II!V"""'Q) d !V dt "" 1II!V"" I 1 !V
~1'U'YIlrl11:IJtr~()1~'I'11\l~1'Wfl~\91'i1 ~'Urltr ~G)N1'U L~~fl1J1\91Q'YItr~Vlfl'Url~'Wttr(J\l !~~ 1'1f'W 1:111~ Ufl1 

'W1:I1tr~fl 1~'U19i''W flll'Yilrl1111tr~()1~19i'1(J V1:I\91fl i~Urlrl'",~tI'J~11iJ~111:11 trl:1J1'Jtl'YIlrl1111tr~tll~ i'W'Jl'U . . '" 
~huvh;h~~ til flU ~ ~1~'WitI1111~~1(Jtll1 'YI1rl11:IJtr~fll~1~V'W 1'l1'W tll'J'YI1 rl1111 tr~ fl1~.!Jf'Wff1'W'Ufl\l'lJ ~l1W 

'" .
'ifl(JU(Jfllf~fl\911:IJ'l1fl~lgfl"1 'Ufl~1tr~ U~~'Wflflmfli1 ~tlmwvhl1111'Y11m111tr~()1~il.ilfi~rl11:IJtff(Jlf1CJ"'lfl 

"" ... dt '" '" ,. i" dt '" !V i "" ~tI '" 
'itl(J'U~'U~ fl'W!'Wtl~:IJ1"'lfltll'i'IJI'l\l111:1fltll'j 'Utll'J'I'11rl11:IJtr~fl11'l 1~(Jtll'Jtr~f-Il'Wrl1:l'Utl1:l\91'Jl ~'Wrltr 1 fH 

I'i'1 fl1:l1~~iJ1\91tl~ I9i'tl 'J tll'J'YIlrl11:IJ tr~()1l'ltlrlor l'i"lfl1:l1~ ff1'W '1'tmj'il~1.u'Ufl 'J !'Vi 1:11 l'dtl~'iI1flrl g'WlffCJ~trl:1J1'J tl• U 

I I I' ~ I 

lrl~fl'WVi1'W'Utl,Ulf1:l11~~fl'h1'W tlltllfl' lijfl~ 1'Url~'U1:I\l1t11'U'lJfl,UmnU'U tll-ltl1rl'1'U'lJtl\l!'Vim"'~ lfi~ tll'HY'W 
, , J ,r " 

~1(JWn:IJ~~~ ~\l 'iI~ 1t1'Y111,r~'U11 ~tlE\ltrfltl'm\9i1~ "1 Vitl~1u1\91QVi I9i'fl~ tll1 'YIlrl1111tr~tl1~U'Wml~fltlfl:lJ1 

lrl4tl~'YIlrl1111tr::::tll~ 1'U~1'U~\91tr1lfm'Jllff1'U1lfqJ iJrl1111~~ 5 ~\l 150 ~\91'J U1:l::::1'UiJ"'~U'Wtll1'Y11rl1111 
tr::::tll~!h'W1'\1'qlu(J:IJ1.u,r1tf'U'YI11'W~1t~fl{fhlU~11:IJ~1'W'l11~ 20 ~\l 50 fll1:11~H\91 

1. tll1'Y11rll111tr::::()1~~1CJrlg'WV1:I\91f11~Urlrl' 
lVlrl1'W i ~'rjtll'.l'YIlrl11:IJtr::::tll~fhi;l\ltld1'W'l11\l'IJfl~ tll'jltl~(J'U utI~ ~ tll11.rttl'j~t'l1 (J~1 'W 1fl911'Y11 

~~1:I1(J~ iJ ff1'U f-I trll 'Utl 'Jrl ~ tl~ 'U 1!1:1:::: vl~tl fl~'W1'Utll1'Y1lrl11:IJtr:::: fll ~~~1~'U1~:IJ1\911!1'W rl1lfl''lJ~ \91 trl11 m 'Jll 

ff1'W:IJ1fl fhtl~\lfl1:l~rl1111UCJ1l1:l'J 1~mU'Wl::::tll'J111 'tI,\~'WtI'.l~ 1(JG)nr'l'11\l~1'UUl1fl'1V1rn '\'W'lJW~~tll'J . '" .o ~ <=!9J d I • .4 'it I I 9J 
Vll rll111 tr:::: fl1~ AlJ 'W'YI \91 fl\l tllUl1fl'IJ'W tl CJ N \91tll'U tl~ 1'W ~\91trl'11 m 'i:IJ \91N "1 1'lf'U ~ \91tr111 m 'i:IJ~ 1'W 
~d ~ d'dl 0 ~ ~ OQ.l 'JIt1 1I)9JGi!V Q.I

tl!1:IflVl'itl'Wfltr ~'J tll'i'l'11rl11:IJtr::::()1I'lAlJ'U !ltl\ltrlrlUlltrlltl f-I 1:::: fltl'lJ tll1 ~~ !'I1tll1tr'W'lJtr'W'Utll'.l'WmI'W1" .. . Q,r 

tVlt'li'W1~'rj1'W~1'Url'1l1fl:IT'W1J'W~L'I1ijtl'U11tll'i"'::::iml'U1lVlrl1'W i~m'l1:J"1 ,~ ~1111'Wl9i'tl~ iff1'iI 1'U14tl\lrl11:IJ 

;til' '1 !V !V. 11 !V lIIt1' <:f 1 -;;'1 d ,
tr::::()1~ Au'W flCJ1'J:IJ1fl tr~f-I1:I lft.]\91 tr1lfm111~1'Wtll1'1'11rl11:IJ~::::()1~n11lf'U1! tlCJlU 1~1'i1 'U'I11:11CJuVlf-l1'W 

11 31'1 31 31 "'" d 31 ... 131 1i""'" 311""" 31111 rl1111n11'11'W1 !'U'I11:11CJI'l1'W 1:I1'Ulltr1'Ulm.l1'IJtl~fl'lJtll'.l 'lftVlrl 'W !1:ICJfl1:l\9111 ~'Url~~\91~llfm111~1'W 

tll'J'YIlrl1111 tr::::tl1~~ 1:J'Yi1~ lCJ~ 'J U1~~tl:IJ fll a\l! .u'1:IJ 1UVl'U~flll1.u1'i'1'Yil1:11CJ1'W tll1 fll.ij~~~trfltl1 fl ml:h 
I f"iI 

flT~1oULrl1iilw~ViiJ ff1 'Wf-Itrll'IJtl~l11JJ''U til\911 ll1CJ:IJ If~fll111ri'Uff1'W i11ill '" ~1l.iff \If-l 1:1 m:::: VI 'lJ \9itl E·m1~~tlll 
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u\9itl 'i~EVI ~tl1'W1'Wtll1 'YI1rl1111 tr::::()1~"':::: ~1 fl11tll1 '1oU1'i'1'Yi11:l~1:Il(J'YI11lf':J!~CJ~'Wmrl'111'1Jtll'J '1oU'J l'U 'U1\l 
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" I I 	 I 

I'hu~ 20,000 U-3 100,000 l~ll9l 'If'H'IItI-3fl111l~i1\1f)111il1'~l!l.!l9lff1'Hfl':i':i1l'l'11fl111lff~mIM tIMVn1 il1t1~ 
I Cl e.G' 

'J~'H11-3 20,000 t1-3 50,000 teJ'J\9l 

1.2 	 mllfim!JtI~mmfl'l!'IIt1-3!'HI;'ll Ul;'l~Implosion 

'l!fl')f)I;'ll-3HIJIJ elastic l'lfl! mmfl 'H~t1'11t1~!!~-31fitlIJ'l'Jf)'lfUIM 'il~iJm'Jtl1~Vl!ul11;'l-3lfiIM 
51 , I f 	 iI 

~l!mh-3~mutl~ 'lltu~i1fl~l!lfffm~l!'VI1~~hl! rill!'l!fllf)I;'ll~I!IJIJ Non-elastic l'lfl! 111 'H~t1'11t1~!'HI;'l1 
t !iii ,. 	 I I 

rill!1m] mlll1il~l!l!l1tNmafilM~l!t1cil-3~m'Wtl~\9lnIJnhi1fl111l1.u'1l'lltl'Uffl:J-3a-3t1~1l!lfltucfll'll ti1t1fld11l 
J g} 	 J , I 

IJ} d Q.QS: <V ~ .t:i~ d:t 	 d 

t'IJll'lltl~lffl:J-3I'V'1ll'lll! 'IIl!lIM'IItI~fldllllMl!BIJ1J Negative IJ'H1tul1IflIMfll;'ll!I1J11J1~ (Rarefaction) 'il~1l1f)'V'Itll'l 

o G) 9J C\ C\ & ~ tld.ei 	 d A<V 	 1

'il~'VI1 m'lltl~!'HI;'l1mIMmml9lf)\9llUl;'l~mlM'lIItI~mmfl'IJl! G]f-3l1l1f)Um':itul!tll:Jf111 Cavitations 'lJtu~l'lfl"l! 

Iffl:J~I~l!'VI1~~hl!'lJtI~!'H'1:I1 'lIItI~mmfl~lfiIM~l!'il~'HIMq>J1 U'1:l~'II1:J11:Jq>J1f)~IJ'l1mimJ1 t~t1-3'il1fl0l1~'V'I"'IIt1~ 
Q.I 	 A I,l,f -=l dlf)'.cl .:::t 4 ~ C\ d IQI 	 Q..I 

fld11lIMl! Positive t!'1:I~llltlll'W'IImI:J19l1'ill!1l'IJ'W1IMl'l !lllfftll:J'Jfil'V'llll!'il~':i~tIJ~ GJi'-3'il~I':iI:Jf)mn::;tIJ~'W11 

",": "'1!11"" .,A 	 & !II " 'I
Implosion HI;'l~m':i'J~!1J~l!'il~l'll ~'HIfl~fll;'l'Wfl':i~Ul1f) (Shock Wave) 'Ill! m'llltl'lmmfl'il1l!1l!:IJ1f)!'W 

!II 'I !II '" "'!II OJ !II .,A OJ !II i'" • 'I !II "'" .... d .1 '" 
'IIt1-31'H'1:I1\1f)fl':i~\iJl! !'Hm~m'J'J~I1J~'V'I':itlllfll!IMlfJfH'Il!t11;'l1M11 G]fl!fl 'il~l'l1 !'H!flIMfl111l~l!l1 10,000 1Jtll!~ 
". 	 . 

~t119l1':i1.:jU1 U'1:l~l.!tu'HlJiJi110,OOO t1.:jff1'l111Ill!'~~ tu ~~-rhfiIMfIl':i'J~liJ~ 

.,A !IIi""'"OJ1.3 	 fl'1:ll!t1'1:119l11 GJi'l!flff 

fill t~1lfn11l1~ 'Jil!ml'1'11fll11lff~ t111Mi~l:JfIll '1:1~'1:11tI~.:j fffll1l fl1Jl'1l1 'J~ Ull1!fi~'illf)fIl1 
IfIl:::q>J1n'WtlUVJ'H'1:I11l1 'IIt1-3t11ifilfltgfl1 $llt1UH itltltlUfl IPi~J'W~-3fffll1'Jmmhrl "'l:1J1':itl\1f)f"h.ij~ i$l1~1:J 

o ~ , 4 QI 'jI.,. C\ ~ 	 A bJ ... 1 0 

fIlHll'1:l1l:JU'J .:j~'1~IM'J:::'H1Vm1ifilflfll;'ll!t1'1:1\9ln !GJi'l!fl'il~ffn~Cavitation H'1:I~ Implosion l'V'ItI !1Jl'l1'1:1~'1:I1fJ 

t!H~~~IM1~'H11'1t11ifilfllgfl '1'11 'M'~~fffll1':if) l'lfl! ~l!I;'l~t1t1'1 'HtlIMtltlf)'il1f)ifl!Nl'11t1'1;l!ri1l!m'l~I~t11M' 

f111fh.ij~~~fffl111fliJ111~ffl1~lll'V'lq>J1fll;'l1'1 (Coupling medium) ~1~~t1'1ff1:1J1':itl'1'11 'M't11illlfllgf) 1 Iiltlfli$l 
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• • oJ 

fll'n'111Ml~IPJ'U 1~"lfU\9Htlfif.ltmtll:l~'lIt11\9l U'fl::af1\9l fll~fftl ~~afi'f)tI~u 1\9lUfll~tl~'f) um~Ll~tiAlfh 
oJ • 

rhUl~IPJ,rUVHr~.:I1Uhli~hfrJllJfl'Q;~~~~'U-al:ll'l~11C)fufrff 'il~\lmi~'illfl Ultrasonic generator 'tl~ 
Piezoelectric Transducer U'fl~'fltlmwfl1(Jlu Transducer 'il~!tl~UtlV'Hl..:J~lt1 ll'lfhfI1111rl'Q;~~'~f'U ttl 
~I ~ d! ~ 4 "t dt d • d QIQI 

AuU fll~~U~~ t'Vl 'f)UUl:I~'lIt11\9l'll'f) ~f11~~tI~~l'Vl'f)tI'il~\lfl'llUlf.1 A\9lf.lfll~ 1~ l:I'f)tI'Vl~m..:Jli1U'il.:j 'l11~'lI'f).:j1~1PJ 2 
Qt::!! OJ Q.t QI d! I • 

"lfU\9l rl'fJ ~teel back mass Ut'l~ Alumin~m coupling ~ass 'l1t'l..:J'illflUU fll~~U~~l'Vl'f)U'O~\Jflml'J'Vl'e)~'Q; 
"'~I OJ q '" '" 0 q~"'l oq~'" 'I <V '" 

'lI'e)..:J&'l1l:11'VlluUI'l1fll:lH tU~fUl~fl 1~1PJ'Vl\lfltlllll t"lf!11'f)'Vll tmfl\9l Piezoelectric effect fIllJ tU'l11~U 
'" .. "'l «i .. '" \Ii di '" "''''' .1 \Ii .'"

'Vlntl\9l11C)f'e)~ fI'f) N{Jflfl1'f)'VlC)fUt'l~mmlJll t'Vl'Vll1UI'l GJj'..:JllflW~ll1Jl'l!u~l~ll{J~ tllll 
oJ • 

1~fl(JHn11 '1'1-1 lM'Vl ~lu~blGJj''e)1"lfij\9lill1lt~f1Jfl1111ij(Jll u~ltli1'il~,jtll~\9l~l;'1Jl i~l1JtI1GJj'~liifl ~.:jij 
d J Q J ,J t d<!til Q d QI IJcv 

fl11lJ u'IJ.:Im ~11lfl'IJU lltl ~~ ~'Vl 'Ii fI111~~'lJtlU{J ::a~mJl fIl111Jl fl'll U 1\9l1J1~\9l \9l..:j flm11i1t1N'fl~ lU 'ill flfl1111 
CII • q, ~ 

11CJ1!Jl11'IJ'f)..:jfl'f)..:JV11111'f)~'l1f!lufll~i~mVlm;~Ul~:t'U1J lGJj'U11 'uGjh~i1 1940 tj..:j 1949 U'fl~1'Jfllt1U 
\Ii :v 0 'I 31 A "'.1 .. q 0 ••

Piezoelectric Transducer ~\9ltlflUl111l"IH11'e)1I'ltl1J~~~.:jfl ttlfll~'Vl1f1111J~:;;m\9lelf.ll~U11':i'l1mlJ
'II • 

31
3. fll':i'e)'f)flU1J'UU{J~fll~~~l~ 

• oJ. 

fll':iel'f)ml'U'Utfl1'f).:j~1..:JUNU~1I'ltlCJf'fl':i:;;1J1J-a'fl1'l~11GJj'ijflff'mlUi~lJu iJll'lfJtl':i:;;~..:jfl'l'Vieltlf'U 
• oJ. 

ltlfi(Juiifll~~l~'illfH~1J 'O~iri!1NU~1I'lUCJf{JiuUU119l.:j~.:ju~\9l.:jiU':itlVi 3 1Jll1JUfll':ilriUNUiUHU1t1elU 
• oJ 'II 

lm~fll~'f)'f)flu'U1J~·hil\9lViii~~\9lfrh 11~'f)llfi'U~\9lI9l.:j<Jfel.:jl:t'UllJmfllfl' 

• oJ 

fll~ el'f) flH'U 'Utfl1'f).:j~1.:j UN U ~ll'ltlClft'll:t'U1J-at'l1'l ~11C)fUflff'U .:jlUi~(JU iJfll':i19111UU fll'i ~.:jU~\9l..:J 
lUltl~ 4 
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~o O~ de:t 'JJ~: .=:'I '1 Ij/

AlItJ 01 'H 'W Y'l UJ:fW 011 Y'l1!'W 'W 011 Aff1 'il!1f1'U'JtJ fI U(11 'lI'W"tJ'Wm fHlJ 'W 01 'JtJ tJ flU'U'U tfl1 'I ff11'1'l1tJ'I 
f 91 v $I 

lfljtJ~ lY'lflO11i-NilTVl'h~ (Drawing) 'lItJ'IUN'Wfft"'WCJf(l"'IU1J'U 23 x 23 ibH(I~U'U1J 29 x 29 ih ml~'W 
" . . 

H'W1~Y'ltlitJ'I~'W 1l1Wil'l"lJtJ'ItfljtJ'I ~'IUffY'l'li'W'JIHl 5... 

,.., 
i 

J. Y 
! • 

I 
7 

~... S4 

A A 9.1 lJ] <j)9J IJ) 0 d 9Jf 

AlItJtJtJfH!'U1J1l1W'Jl'1 (Drawing) 'lItJ'I!fl'JtJ'IU(l1 ~Y'l"lJf)~(lmff'Jl'lU'U'U'ill(1tJ'I (Model) 'Ylff11'1 

'illfH!N'W:Vb !'iltJ{1JtJ{Y'l !~mll~a1JtVi a'U'lI'W1Y'lU(l~ffY'l'fhw~ifl~tfla'l i)1J'lItJ\I'il~\lmfl~ffY'l ~'IUffY'l'l1'W11l~ 6. '" 
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~ '" ~ t '" QI!)J,. '" ..,. 0 ,

ftl'HYl' Httl 'HH'flHmrw fl't~UCi)f'fl'j:i:'U1HH1~l'1 !Ci)fUtlfl' !~tJf11l'U lWl.fl1'rll'H (Drawing) :JJ1 

11fll'1:i:tlmrTkll111f1'1\:J t~lJi\ltt~ftUfl'~l'Hh~th!l f11l'fI'~l\l\9l1tl\l tttl:;;f11l'fI'~l\1!}hfl'H)'U ~\lufl'~\l1Utl1~ 
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