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H GH PRESSURE LI QUI D ABRASI VE DE- BURRI NG SYSTEM AND
PROCESS FOR SAME FI ELD OF THE | NVENTI ON The present
WO novens428n, relates to a system and process f oPCT/SG2007/000391
.perform ng de-burring and polishing work using
abrasive nmedia on work pieces with high pressure
[iquid flow BACKGROUND The invention relates to
machi ning and particularly to the field of traditional

HIERE RSt ERAS AeRASE ton BURR NED sY8E8) i, PROCESS FOR

SAMEhI ni ng, grinding, de-burring, radiussing, |eveling
and polishing of work pieces. Such processes are
traditionally enployed in the working of castings,

FIEDD @FOTIHENNSENTHIENI ned parts, and the |ike, which are
made of nmetal. PRIOR ART Parts made of netallic or
non-nmetallic materials (hereinafter referred as "work

Thei ressnt invaineon, n"élatbésCt@da B)stdrh adhd | &B@éss”?&%é‘fb?ﬁ‘lfnﬁn@e burring and

thods such a athe turning, drilling and so o
poffSHAE i L S Ti5cioPmod BIRCA NS Higheresssiaiauid flow.

rratter in case of parts not requiring high precision,
B%ﬁaﬁ urrs nust be renoved in case of parts

A [ hi gh preci sion because the burrs adversely

affect the performance of the pieces. Abrasive flow
Thmachi gnr? Pﬂats 3al ne wi de acceptance for_a nunber of
SpIveeuRT Grategdo I?HIQh?'Fﬁ Rartigwarly ito thenfield) of etraditienas machining
prcm‘esﬁémaﬁ@ e@ﬂ@herﬁte@h@l@”@sthértécrﬂﬁtﬁﬁés%ﬂ ahy 360%69&&9’9 for abrasive
flo %r;fnnn? . 8 gcg ng .interior passages in work

Wl éE $r IiNGiRe. fingy, radiuRAing. ndevelingyi (aoli prjishing  of work

pidcey.e Bualg protds$rsl heh traam&fauﬁ?gg{pgyﬁg ﬁl@f gﬁ%gxgorﬂy{r&' SE ecsastlngs forged

rk|n s i.ncl ude t
Paiifdbactth it e ke cHeh o grend1aderRy. M
repetitive morklng of multiple work pleces of conpl ex

d shape. There are three main groups of
P%@E\/éﬁ?l onal machines in the narket:- Vibration bow ;

Centrifugal flow type; andBarrel type An exanple of

vi bration bow agJor oach to abrasive machining is US
Pags ; made ,\é} metallic or non-metallic materials (hereinafter referred as “work pieces”)

when produced by traditional manufacturing methods such as lathe turning, drilling and
so on usually cause burrs to form. Such burrs are a small matter in case of parts not
requiring high precision, but the burrs must be removed in case of parts requiring high
precision because the burrs adversely affect the performance of the pieces.

Abrasive flow machining has gained wide acceptance for a number of applications
as the machining and finishing technique of choice. Such techniques are particularly
adapted, for example, to working interior passages in work pieces, for light gkinding, de-
burring, radiussing leveling and polishing of complex surfaces. More complex workings
include three-dimensioned surfaces where surface detail requires working, and in
repetitive working of multiple work pieces of complex form and shape.

There are three main groups of conventional machines in the market:-

Vibration bowl;
Centrifugal flow type; and
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5486135 for "Vibratory Tunbling machi ne vessel for
burni shing or cleansing netal, plastic" (Jerry
wae@aieis4s An exanpl e of Centrifugal type appr oRCHSGZ07/000391
abrasive machining is U S Patent No. 4385472 (CGunther
WBal z). An exanple of Barrel type approach to
abrasive machining is US 4949510 (Kobayashi, et al.)
Irrespective of the type of conventional nachi nes
used, the work pieces are placed inside a work space
t ogBRK®YRA th media. In the vibration bow approach,
the vibrations of work pieces and nedi a woul d cause
the nedia to rub against the work pieces, thereby
An S¥8BWIe AT nybratien r BAwh #kareach |ta t pbrasivat Mpchigiag is 4 Patent No.

5485386 0BF Wlb?é’@yqqmﬁllhéuwch%t '\/égséWHrl db\frﬁféﬁﬁl t 'b‘? c‘é@n@lng metal,

|eces and nedia to rub ?al nst each

P'a§tfﬁ)dtjﬂ@h|4fﬁa'9he APSXgRIPIea P sCemn@gelatvrpeaapmryp@W @pthwmwmachmmg
is USSPaidt Nd. 4B-547 2 (CBnther W“B%F‘z)t}i'ﬁ e‘ﬁ@ﬁmgleobpﬁgﬁﬁlaﬂﬁe approach to

media to rub agal nst each other, thereby snoot
abrggi¥e MAGHRINGds ¢ 4%ﬁmmaV%hTHEahRT The machi nes and
i nventions of the prior art uses nedia to rub agai nst
netal pieces to de-burr olish and finish the
'rf%e%wﬂ|0é8@styp€,9&ﬁomfﬁemaloﬁsacglaes;- §18§Gbr dhe work pieces are placed
msﬂb%a%ﬁmp%ggstog’éil’feﬂ/vutﬁrmeélgrIﬁ"ﬁé%brét%ﬁ M%B@foach the vibrations

operation in the prior I nes uses Vi
of Mok BirFesRNd pediai wiyld causerihe matin/te b digainshthenwerk pleces thereby
Bbtﬁéﬁiﬁ 0
smBBEAR 1 A iy o G ARSI SacHE ek g SE1cn woul
Ca%@tmenﬂlmk H%eC@ﬁuaps\si raﬁféllapiarrvb @gamst ew\/@tﬂlebythambmm@thenmg the
roudh (RS fﬁh‘émbfanSl t?&! Ko %e‘é@b&hﬁor{%‘ffﬁd?ééj@ dals ltr‘fégwf)rlﬂepleces and
outlets and inle Liquid 1s thus used tor eam
megigdo| ybragaiftst neadhuatben otrebyismoetheningtthe r@gh@aats
requi renent to clean the nedia and work pieces after
one or two cycle of processing, resulting in two or
PRABLEMS WsEHE'ART sone prior art nachines, the
operations can only run for a few hours before the
heat generated by the vibration becomes unbearabl e for
The machipes anginyentips oF Hiegwier artntises onefliakte rubnagslinst athe metal pieces
t Jéé@ur? li§H :
o 4 RSP SRSk eEHE [ cpbElichl 8 Sty gopcames.
12 to 16 hours. The process of the prior art takes a
FirdtO4HY fdré'fﬁoﬁn%é \San@eéfef)ﬁgrEtld?\an WeTﬁﬁ’d}téﬁ( Gnadhifest & eﬁhﬁbration or
deficiencies of the existi e nachines of Yhe
mephanigal §piNning e gctignb tamaya semdqrqulg plesese Ligyid is not used to
geriteaer ﬁﬁtoﬁor‘i“%'r%ve THE &4 | A4 % g%ésng dgxgrtb%l%[]‘to%l zburring” action,

not1on and downward force, as |
the chips and particles removed by abrasive action from the work pieces would eventually

clog the outlets and inlets. Liquid is thus used for cleaning and lubricating functions.
Therefore there is a requirement to clean the media and work pieces after one or two
cycle of processing, resulting in two or more rinses.

In some prior art machines, the operations can only run for a few hours before the heat
generated by the vibration becomes unbearable for the operators. To achieve a mirror like
finish, a typical operation for de-burring, polishing and finishing using machines of the
prior art would take 12 to 16 hours. The process of the prior art takes a long time
and is therefore not productive, due to the deficiencies of the existing art.
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In de-burring, the horizontal notion is required but

if the downward force is too great, the force wll
w@eovened25y bend the burr before it is ground obdT/Bg200t7800391

nmedi a. This problemof bending burr is well known in

the surface treatnent industry and referred to as

"folding burr". For many years this probl em of

“bendi ng burr” could not be solved by the nmachi nes of

the prior art. It also takes a very long tinme to

renove the " folding burr" and in many cases, the size

Th@nmaellﬂa@s?ofofhet di}fbrf amalsewOVilraBbrE @R SpifniAd ffS&reeQr ggh&ate motion,

ﬁ% on of the abrasive forces of
su H\°dﬂ‘? é’ﬁ”?’ﬁ‘ mq'é%@abfm%“%?w fewmeardnios. raéanust@tc?dw by Fig 1

In a@e bmlﬁglgethék'ldﬁlz@rﬁtﬁﬁﬁﬁotloﬂn isfredifdd HURCE hB ﬁ@\lvﬁ\narﬁheforce is too
Shl face is not snpoth. The finished

d
9r&or kﬁ1 GESWW pgn%rp ¥ Bendethenbusy beforgdlcds grping off by the media.

Th%prfttUlb’tMM b@ﬁdihé Butr R0 khowiv id ﬁh@dshr‘?ﬁﬁér ﬂ'édtrﬁént industry and
e crew ces and whi ch eventua to

refI@U?‘?otgl ??n?%ﬁg'"g REMoFRT F138Y exearcilis: @ﬁP'eﬂbﬂbquCH@ burr® could not
besysiveRiTBy ahe nizichipgs Bt thal prrest.t ¢ 9BS rtﬁf«fs bReFRBYg %?af% remove

st emrs di scharge substantial amunts o
L Bding BE T SRumeohiste, v &0@ a60: Hrame. pbdhe gl hwork pieces

ar@rdff@btear trigol @ = ﬂl@st‘?ﬁlﬁnr b\bLthé a‘lﬂg’ﬁ&@%r‘c@él ¥ tP rﬁéb‘?um on the
sug nd i nefficien process and egui

o & VAT RIS oSBT Py SKRecHeRtn opf & work piece in

wrﬁnhodhl@b(blﬁﬁed Ishinfstfli durRBe ié L EMYEIAL ofhé ‘ﬁHBF’e@ Wor€Pieces will also
de-burri nglfgystens unabl e to neet industry

haye, oG fRERES ™ Which ravenBially 4asHitprhavingr biqidd v%\dk ippwrities trapped in

theMaretea bRd OftiEh BeeniuEl | BAdLRS chbRbIBE of 8 Wkl HiBcdf
conplicated shapes. Finally, there is also a need for

i nproved surface finishing which current deburring

Cu%r)éﬁt Qﬁﬂ)u&ir@; %9§tbl|n§ bfe BREA - ndtBLSden &6 Jéﬁat'e’\MEan\éreas since

an opject of the present invention to provid
thqsﬁp?yéVé'&F dischrree; %’%%’x‘&@'eﬁmwté Al MaRiss inte éhfben\hrogment
pressure liquid flow and the different densities of
dia.and work pieces to generate horizontal force

t he
Thesky Jéﬁc'ﬁﬂﬁlﬁ’asr af gihgvPEY ABLVEWY | algei eantituite substantialiy tp the cost and

eBeidnag ofl BrehHBESSR0 aRE 06 ndin 50 goina sl
Ifr;‘gﬁgbl D B o 8o oufing SRiGKF deRfmining the

PREKC9Bj ect of the present invention to prow de an
i nproved de-burring system

In addition, the inventor found current de-burring systems unable to meet industry’'s
requirements for ferrous and non-ferrous work pieces which are getting smaller and
thinner and often of complicated shapes.

Finally, there is also a need for improved surface finishing which current de-
burring systems are unable to meet.

OBJECTS OF THE INVENTION

It is an object of the present invention to provide an improved de-burring system which
makes use of high pressure liquid flow and the different densities of the media and work

pieces to generate horizontal force and an upward gravity neutralization force to carry out
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which is environnmental friendly and reduces the costs
of liquid by recycling the liquid and at the sane

wao pove/oe2enove the sludge by filtration ther ebyP@naéioongoo3on
conti nuous operations. It is another object of the
present invention to provide an inproved de-burring
process which solve the problemof "folding burr”
medi um whi ch perfornms abrasive work on each work piece

redoms y..elastic.deformation. It is still .
o ERAL B ks Aol outel sB? e Rt ob ToiBboitse saves by prior
at.npr oved de-burring process which offers inproved

productivity with inmproved efficiency, reduced

operation procedure, reduced down tine, reduced

It jsoRhetheebjecidofi rthe presantwanventicn e eroadd @rﬁlimdrbvéds%é/-%rring system
e an

Aole) e esent inventiop. to provi
wiEh ISl Sih: PlentiiopBL B35 e Fts PEE: By e gt auid and
atRhe samkdinin abysves Jhenshedgenty filtratisretherdtn@abing Eontinuous operations.
conputer hard di sk drive manufacturers and
phar maceutical industries. These and still other ,
It sbprather, objdut cifi thee presdet iapgraibanto provideaarf iBlpkdVel ¥8-burring process

LS Gl escription pf the invention, are .
il SR8 56, ABHRETC R B2 i Ve Shasve wor on
workiplee pGdofninantly by @gséic tefofmatiom. | nvention is a high
pressure |iquid systemto de-burr and polish work
pi eces, using a plurality of different types of

It istibhanatbemajea ohithefpregime Bvemidpntd PERAdd &n MEorBWEd daMirring process

] |eces i.pn.a processing tank, said
il ods Wgot e bR TG wihyBeRoRe EiP dyoptusad poration procedure,
redutededevmtime, trodudedp mdilutidre apd depedieddwh@p bonseRtion.
system having:- two or nore pressure. chanbers fitted
to two or nore rins formng a base plate at the bottom

It i )tehﬁe a_potb_egs_sbjec? tofrtke pegsent irﬁgntﬁmﬁ&s p'fcﬂ/id%afrh irﬁb%}]/e@lde-burring
i S ed, out _at. hi ressure fromthe
pr%\égggswlrt%qﬁ%a'%ﬁts%&@# ??f&‘;'ﬁngﬂalg?"él:é%eeéﬁﬂ@ {PRerequirements of
cogtputesinael diskli drivar maplfactecbratanthghpeiatemcal iddostries.
processing tank and liquid at high pressure is forced

through the ejecting neans so that the [iquid under
Thesglangretif suiher dbjects,| whith s nidde asidtedti iRARS f@RMling disclosure and

S dia,and al sao creates a hari zogntal
degé{rﬁ% ?’b \égkhgﬁn\feg}lgré % aﬁ%ef{ﬂaag? Bres8RIdBYENti8MH t he bott om
of the processing tank to the top of the processing

SUMMARYZSE THESRIVENTION

A first object of the inventionis a high pressure liquid system to de-burr and polish
work pieces, using a plurality of different types of abrasive media at progressive
stages to de-burr and polish the work pieces in a processing tank, said processing
tank having a bottom and a top, with outlets near the top of the processing tank,
the system having:-

two or more pressure chambers fitted to two or more rims forming a base plate
at the bottom of the processing tank;

ejecting means in each rim, by which liquid is forced out at high pressure
from the pressure chambers;
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downwards towards the centre of the processing tank in

a spiral notion, to grind the burrs and polish the
waenobacess of the work pieces, causing chi ps aneCT/SG2007/000391

particles to be renoved fromthe work pieces and to

float to the surface of the liquid, near the top of

the processing tank, which together with the liquid

flow out fromthe outlets of the processing tank.

Preferably the pressure chanber for a high pressure

liquid systemto de-burr and polish work pieces has an
whe?énetth@l work precbi; cHdd the abraspleedla | dte 2apRctd @t pcﬁ@%ﬁit't’b& of the

chanb 1a0| nﬁ éﬂo the bottom of the processing t
p’%%?s?'ﬂ% F‘i’\?ﬂ B AtyNIgR RECSURR higs farcs1i dpeughythgf ejecting means

soOthat i @&;5 IlqEEEf lﬁﬂ@iﬂ bigh hsrebase mitsil CliftOsd Sdotk Pleck¥Oard abrasive
sal seal sealing the iInner

et i BFerEeBe PhBbFAT CHRAR PIfe oaRran Upward force  from

thet i HOBtO A F efisee [bcddimgs RN then t‘bﬁ Bf eMBNProds8mgU dhk, and then
Ieakgjléetvve he first pressure chanber and the“second

doypwards, owa centiecfler 1B RrOPPRSING &Rk iy ansaifal motion, to grind

thé:tmﬂsséncpfpoﬁsmhh& alLihoesobf M&k'pﬁﬂﬂbn%lﬁs‘i}\ga cﬁﬂpgréﬂd Wérticles to
Orlflﬁes for the |iquid to be eéecte under

bepfeé'%@’ﬁpe OBy e o 9'69% ardyHo pifleaks te dhe i swifpee s?&g\@m"qwd near

thd GogleofbtHe padiskspiahi &k WaFHich? ite§eiSern fth afd| Ild;d?@aﬂldvb’ out from the

re hi h pressure punps to force the liquid
OUE ?oﬂgﬁﬁokfeo?ﬁ gl 18- of ducts leading to the

orifices; a filtration systemwth filtration punp; a

recejiving tank;a system of pipes to bring the liquid
PréfRED g% RICPER JIMPer alfk, 3 fNigh pressus ligjisk g¥gtem to  de-burr and

poﬁﬂ‘rﬁ&ﬁdtk(plebbﬁrm Sarditlet] ﬁb@ foh &iqGi O BE | filngedNkin b, dortﬁe pressure
ch%,nbng t hrough the same cycle. Advantageously the

&5 ©ingdgia H\es?e&t% q{é@e Bropessingyi tagkt Ankthgniieh

encloses t he proceSS|ng tank and pressure chanbers, so
t.h quid f out fromthe outlets of the

Pr F stéli“?ld"‘@ ah%s ér uralty of weficagnd transferred by the
systemof pipes to a filtration system and punped by

the filtration back to the
Preferab[y the 6\)ase p%te consists of two or more rims and a seal, said seal

sealing the inner circumference of the first rim and the outer circumference of the
second rim to prevent pressure leak between the first pressure chamber and the
second pressure chamber.

Preferably the ejecting means consist of a plurality of ducts leading to a plurality of
orifices for the liquid to be ejected under high pressure.

Preferably the high pressure liquid system to de-burr and polish work pieces has
additionally,

two or more high pressure pumps to force theliquid through the plurality of
ducts leading to the orifices;

afiltration system with filtration pump;

a receiving tank;
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pressure chanbers and then ejected at high pressure
t hrough the nozzles and orifices into the processing

W a00R/064254 t he two or nore high pressure punps.PCT/SG2007/000391
Preferably, the plurality of ducts leading to the
orifices in the base plate for a high pressure system
is set at an angle from25 to 50 to the vertical
Preferably, the receiver tank has a bypass inlet for
removal of liquid to adjust the speed of rotation of
the nmedia and work pieces in the processing tank.

Advansystenust mpta@etohltﬁlhgpltr@ﬁw & tHréliynd ﬁiésﬁe%givl?@s tank, filtration
addltlonalli¥ %S%Léemto cool the Iiqui

Pr efS¥PEBL Pr ??é"% 8 B ER @tp|tag|p50€§§§pg;ﬁa%§e@re going through
pr ogharsamtal eyoontrol I er which controls the timng,

speed of rotation of the mxture of nedia and work
pi eces, pressure in the pressure chanber and the

Adtamtagésusiyof treaalghopressure eRgitgi régsteﬁh ”H%st ¥PereRliving" ktank which
E\Pece &ed t he flnIShI ng riqmlred or the work piecCe
SMAPPEY S VRIPSRESSINde 1Rk 8RS | RI§STUER KChagberm usirthatn “qud flowing out
froaorthegwtms of the’praesERIMg QBNIE ChreOfecbNBd | INACREASIBEP bY the system
es #&e abr asi ve process using the high pressure

°ff?'g9\?g o e rtEAIOR [FUStPRy @he! @Hmpﬁﬁebbr 3‘@e§'§ra@9ﬂpPW§P ngack to the

préssard ofHaomiery aridepthen §je@téldn§hta\|?}l BFe%Ebrby tﬁfou&f’?r Ifhe nozzles and
nd an ahrasi ve nedi a at bot t om of

orfieic e i PEORARSI G et 0 1 O i ORI S pAreBieS.

through eJ ecting nmeans, in each rimfromthe base
P%)r tq? h r? @otto of the processing tank, so that

TRE Yﬂ ? PYA >ér°fh Y#is prieading do rthe efifiges| infthe base platekfor a high
prgsisaeesyaat @bsasatyan @I ffdrRmE-he 5ot tP MLl edibs.

processing tank, said [iquid at high pressure

creating:- a horl zontal centripetal force; and an
Pr&fpmwd therreeeifero@hk hRad et Ewébgfmlbhefoprr@rggﬁ' BY fRRK tJ %djust the

f th rocessing tank, and said force comn
Sp?‘ﬁﬁ?ft Jg\ﬁ/ﬁ%f’&ghép BRAiRGANG Mork ieppe lafthﬁW@q@ﬁaa@stgnhg
tank in a spiral notion, to grind the burrs and polish

surf@c%s? of the wor k pi eces, causi ng chi s and
igtqus Bigh IReRMER liarishsysiemwbak agfiieral aneosling system to
cocﬁllmatnqtua the surface of the

Preferably the high pressure liquid system has a programmable controller which
controls the timing, speed of rotation of the mixture of media and work pieces,
pressure- in the pressure chamber and the duration of each cycle depending on
the type of work piece and the finishing required for the work pieces.

Alternatively, the processing tank is tubular in configuration.

A second object of the invention is a high pressure abrasive process using the

high pressure flow system of the invention, the process comprising the following
steps:-

placing -a plurality of work pieces and an abrasive media at the bottom of
the processing tank, and
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liquid, and together with the liquid near the top of

the processing tank, flow out fromthe outlets of the
w@e@eesing tank. Preferably, the step of forcPeySGL87/000391

liquid out is carried out by ejecting neans, under

hi gh pressure through two or nore pressure chanbers

fitted to the processing tank. Preferably, the step of

forcing t he quuid at high pressure is carried out by

3 ags ich consist of a plurality of ducts
| ea PR t&%\' p?tuP'élhl RIFSHITe o trevghe Slecting ireansninvBadhrim from  the
f or isasé Batbage Y abomf of hfhepb%‘ceﬁhg{]%ﬂkank

Advant ageously, the step of forcing the I'i quid at high
pressure is carried out by ejecting neans which

soCthasi Hes lighida uplder aigh Yor&dsufl Cirgily ct
o%dgegl e fro‘fqu]“25 to SOI% o)btrhesuvertltb):a iRE l‘F\H v§or§9pt|ec%§ & abrasive

0 oo fettom ¢ ofeth Rsecessing niank, graid Bﬂwqi |act highi pressrepreating:-
wherein the liquid with the chips and particles flows
out fromthe outlets near the top of the processing
t ani@ W'ZQ”PZC‘"@PV'ipﬁﬁl fei5R: AN said liquid i s cleaned by
passing through a filtration system to renove the
chi ps and rﬁartl cles, wherein the cleaned liquid is

r et @Pnlé@w@ r ofR§FE affom| e pPm i 9ft dhearRcgasings tank to the top of
c hanfie pro¥Bssing haak t %98°H§1Hy féree t E6iniRG OfeRS doWRGaHRC Sowards  the

step of cooling the 3 acoollng system so t hat
t he CPRlERICY jthe rﬁ’éﬁ"?ﬁ’?ﬁl‘ﬁ gnigt i 'naﬁ it opeiette tenperature
for de-burring and polishing the work pieces. Athird

ect of the invention is a high E\eessure [iquid
pﬂ’{?@eg‘oe PY[MRgaRd fRoiplerihe Systasen ol aeaertiepienssi scagsing chips and

paﬂklé@r RS BV RenSdvad efforl tHEE W blb@& aé}Q:I 9 ligshi 79 tﬁgesurface of the
“ql.\ll\gn@{)gl eces, further including th OW ng step

nigoether itk shearlioeid e tqm Oéftheh@roge%&ylg tank flow out

froe&d Bt eofVahK P RESRg ! tAnk.he bottom of the
processi ng tank; i ntroduci ng another type of abrasive

medi a at the bottom of the processing tank accord| ng

Préf@ra‘bhle tele- Qb‘br'o'ﬂgfé?f@lﬂgp@k'lﬁmdngotfte 'cra & 9 &iB&ing means,
pi eces, and forcing uid at high pressure

U"??fr oligh Bfesseng thronas vaomtmereb@s@ssyr%t@ambers fitted to the
processing tank.

Preferably, the step of forcing the liquid at high pressure is carried out by ejecting
means which consist of a plurality of ducts leading to a plurality of orifices in the
rim which forms the base plate of the processing tank.

Advantageously, the step of forcing the liquid at high .pressure is carried out by
ejecting means which consists of a plurality of ducts, the ducts set at an angle
from 25° to 50° to the vertical.

More advantageously the process includes a filtration step wherein the liquid with
the chips and particles flows out from the outlets near the top of the processing
tank to a receiving tank and said liquid is cleaned by passing through a filtration
system, toremove the chips and particles, wherein the cleaned liquid is returned
through an inlet pipe into each pressure chamber.
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the bottom of the processing tank, so that the liquid
under high pressure firstly lifts the work pieces and
wW@boase42s4 medi a from the bottom of the processpPeSGz0kN00391
said liquid at high pressure creating:- a horizontal
centripetal forces; and an upward force fromthe
bott om of the processing tank to the top of the
processi ng tank, and said force com ng then downwards
towards the centre of the processing tank in a spiral
Morgp pH¥aNtagesnslyi g thenerogpssp dnciudas par $teR | &fs qoefingighe liquid by a
coofif) tdySieRtiSof thiaf 19 11igBid2iRA nafRhiheld 0f ahh%phidﬁ;Hbl@ Redr&ure  for
sending the liquid back to the pressure chanbers, to
de-ppBgtandheolishipg ctbg Werkimiecehe wor k pi eces have met the
specified requirenents for de-burring and poli shing.
BRI EF. DESCRI PTI ON OF THE DRAWNGS FIG 1 shows the
A thied obiact o thet invention isha RigRi RIessHre gliquid Pregess weirg different types
of A818sibd InMdidlah PPrbEsves YidgRS &f He-Burhly kandi S&Ehiﬁ%?ﬁhe 2worR pieces,
an illustration of the abrasive forces of a nedi um on
furtherdnelyding dige dellowingosterpi-ece which results in bending
burr or "orange skin effect” on a work piece when
usi ng the machines of the prior art. Fig. 3 shows the _
mai IeMewiRg o tegedigr atters gamelatiansefnther plage.nJeaming, éhe work pieces in
Pr oggBatioh & e PRMEsihGaahl oW of liquids in the
systemusing the inventive process. Fig. 5is a
detail ed drawi ng of the pressure chanbers connected to

t he‘ln{?é‘&ﬁ;ir@f Qﬁ&hé’r‘; thhe G ABRIRk i di&nt - thE1 Kbttofh %h?‘ﬂ% Processing

top view of the base plate and a cross section o
por@nbnagerding: teasbepdatherringkand polishing i kwquirements for gthe  work
7 1 Seéesl |4y di agram showi ng the various stages in the

Hi gh pressure flow process. Fig. 8 shows the flow of

liquids at the commencenent of the inventive process.

Fi Oordhg® QR tﬁﬂg\iwrdré%'ﬂﬁ@lthfb%gﬁ treLéEﬁﬁg?d mfaé’r‘is‘f%fnethe base plate at

gener ated by qui d ejecte rough multip
nozPedettan®f therraesssingrtamedi a and work pi eces as these
are driven around the processing tank.

so that the liquid under high pressure firstly lifts the work pieces and abrasive media
from the bottom of the processing tank, said liquid at high pressure creating:-

a horizontal centripetal forces; and

an upward force from the bottom of the processing tank to the top of the
processing tank, and said force coming then downwards towards the centre of the

processing tank in a spiral motion,
removing the chips and particles through continuous filtration and cooling of the
liquid before sending the liquid back to the pressure chambers, to repeat the process until
the work pieces have met the specified requirements for de-burring and polishing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the de-burring action of the media using the machines of the prior art
on the surface of a work piece.
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Fig. 10 shows the vertical forces depicted in the flow
pattern of liquid, nedia and work pieces when view ng
wo b@oos2ss section of the processing tank. Fi gec/8G2007/000391
shows the view fromthe top of the processing tank
showi ng the flow pattern of |iquid, nedia and work
pieces. Fig. 12 is an illustration of the abrasive
forces of a mediumon the surface of a work piece
during the inventive process. Fig 13 shows the flow of
|iquids at the end of the H gh Pressure Liquid
Fl@&a@&ﬂe'"@é@imﬂr Phgthgnédbrasive storaeg  [mf o @e ssediird Abd.EBe surface of a
BhiE i PlrES&Idind BYENL 9 rf,or rk on ,
Ws_urf acezghlgﬁ\l r\%\?‘(s [)l eceinglt guﬁféﬂec a'ﬁ)qeeg% n g?‘%fe\ff@i%g? work piece when
ugieg B maaynes efdtheswiongrt. | evel i ng and pol i shing of work
pi eces particularly where surface detail requires such
wor king for many work pieces at the sane tine. In
Figachphnwsg themain comhenants ofiian gystefre using otheameintive) @rocess.
operations on a work piece which correct errors of
form De-burring refers to such operations perforned
Figo4 rsbaws ethe | flonsol IRuditisuéns theg systdrer sising  thee iriehtives priabsd)
effect a softening or dulling of sharp edges of the
work piece, by "rounding over" of the edge. Leveling
Fige$ d¢ 2 (detaded altawingoof the \pmeessnes shahberswesrihepicdC® the base plate
ofsfh%fﬁf%ﬁeééf}’nrg[ kMachining operations. The term
polishing refers to a reduction in roughness of work
pi ece surfaces. In the prior art, the use of abrasive
i i a [ réicl i.s. well known and would
Flggt% %gmdsesgﬁl é/\éﬁhreb?etl}]%%ag%phgeea%(# asGECF?SnE%‘fQ'Q"hQ{;ianBO”'O” of the
basgrojatadalgroptsestion Aextrenel y fine grinding, polishing
and de-burring effects are produced on work pieces.
For_ purposes of understanding the follow ng
Figedcrispei few ofliagiaen ogpemirtg orthefarfidus stagles Pine 35a!ridigirpf¥sure flow
prBE&GESS and system usi ng such process, the term
"de-burring and polishing" is used herein to refer to
the various abrasive treatnents and processes
de ed reat| k pLeces, after general
g pirohRCtne o f3LES 0RE RFfRRrafinb 1l fibtig process.
finished surface neeting the requirenments of industry.

Figl & dhdwd Fhd 18ri ri the various parts of a :
és:yst em u.segIl1 ‘?orh%{'%lﬁg&i ﬁg@ﬁ?‘?@: f?)rlgg%e%@e?ﬁed by the liquid ejected
through multiple nozzles and movement of media and work pieces as these are

driven around the processing tank.

Fig. 10 shows the vertical forces depicted in the flow pattern of liquid, media and
work pieces when viewing the cross section of the processing tank.

Fig. 11 shows the view from the top of the processing tank showing the flow
pattern of liquid, media and work pieces.

Fig. 12 is an illustration of the abrasive forces of a medium on the surface of a
work piece during the inventive process.

Fig 13 shows the flow of liquids at the end of the High Pressure Liquid Abrasive
De-burring and Polishing process.
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Fig 1 and Fig. 2 shows the de-burring action of the

medi a using the machines of the prior art on the
waebacesof a work piece. The machi nes of the PCT/6620ar/600391

uses either vibration or spinning action to generate

notion. The notion would nove the nedia over the work

pi eces, with a horizontal force. At the sane tine,

gravitational force will force the nmedia downwar ds

[ rface of the work pieces. If the

D%ngpgjét@@ too great, the downward force wll

bend the burr before it is being grind of f as shown in

Fig 2.Fig 3 sho t he in on of aity
g, et s 8 b ark 2 BB ik e g £ReCiTlont rinaing,
debuoings $:iad1gslslrig) klfe(/el’lliﬁ); ard pelishing cﬁfgwbﬂzrmec(egobam&m jhére surface

iltration s and pu

de%ﬂg'gguu(egoﬁucﬁg/o ng T[EEY yvor '8%%%@9%? SpmE tHPngces& ng

tank (10) is connected to two pressure chanbers ( 1

1,12).,. al] of which fits into the. receiving tank
in 188G er g PG BN E81pFRS s auues Sentelohicice work fiece which
conedt lermorst biefoprn oDesbairitg fefork (14 Guich Epgag&s%@%mbﬂ@o remove flaws.
the 1 nyent

flo of  liquid in. an odi nent n
RaifuRofie (aterh i ohgr ol Ve el oo e g FUlliRIotSere gdges of the
wovtopikcep ibg ¢ aindihig)ovel g thﬁ‘r&ﬂgﬁ IIEEVéIm@&@féfd l@eﬂ;rdb'glaétﬁjmmvﬁav%ess of a
Qcessi ssure c er .
wopkSGE55uta bR isphiplle'sPrratReS FErioms eaisng raBrestr prpduction n
royghoessssf wosk pietpedrfddeem t wo nmai n pur‘rps (15, 16) through
two inflow pipes (13,14) into two pressure chanbers (

1 1,12) joined to the base plate (30) of the
In theqeies Simgtﬂeimise(dfo)abra%hé Chediasor fa0ra¥hetpaetidrat 1sOMellf known and

ol B35 SR Mot Ohy b2 R o0 eperes

extsdnalel figd giiftingy polieis) Al deablirifngd S)fe A Breddr6@udetl @Mwork pieces.
several outlets near the top of the processing tank

(10), into a receiving tank (20). For the purpose of

Fod@amos& (0] arimersuand&rg Ithéefdﬂbwmséesftﬁbﬁbm of e op&rafibn of the High
used which can be water or a nixture of

Pr%ﬁf‘%r Fgﬂ‘f‘ﬂ Péﬂ%‘?f*ﬁca'i‘% SYFIFEY |YSHG GUET RAPFRFSi (P tee “de-burring and
poli‘semgl \I$ Oged mkenﬁ 2@ refet lto aRetRIiBUP aibradile Treatitbn®diadP8 processes

e n he de-hurrin nd ] ishing actian
coBlgh oSk aetE i e ) 5 e won
pietixe t@lalttd@eal msmddl S@iaed mbetingetheaegiinmatd ankndudfly. a

eventual |y renoved by opening valve (26). Liquid in

the receiving tank (20) is then punped
Fig. 1 to Fig. 6 describes the various parts of a system used for this inventive

process.

Fig1 and Fig. 2 shows the de-burring action of the media using the machines of
the prior art on the surface of a work piece. The machines of the prior art uses
either vibration or spinning action to generate motion. The motion would move the
media over the work pieces, with a horizontal force. At the same time, gravitational
force will force the media downwards against the surface of the work pieces. If the
downward force is too great, the downward force will bend the burr before it is
being grind off as shown in Fig. 2.

10
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through a filtration system (50), which filters and

renove all remaining particles, fromthe liquid. Mich
wheab/ossgener ated by the pressure applied andpel/se20dwa00391

to friction generated by the abrasive action between

medi a (42) and work pieces (40), nedia (42) and nedi a

(42) and work pieces (40) and work pieces (40).

Therefore the systemof this invention would al so have

cool i ng, syste using this cooling system
Fig. @4)3“0"{%2‘“?%'&%&(%3@6878 Phea SYRical ssysied sing thedpventive process,
mdnmmmlmtmba@@mgttaﬂt ey d AQebeivingi fdiki (B0RCaRBL AR ;Sd?nps (15,16),

oper t or rking on the systemusing this inventi
“"ﬁ@r"%eé%s ey (&) a&ﬂeq%"tpe 2013 ecq0ling eBUR9Bd54k Ehe | base of the

prdb%@s&b@ Md%ﬂ))@@b@ri’eb@dswsﬁﬁm ;ﬁ%&ﬁfre fdnakibatd @A, 12‘) &Il of which fits
ressure an

e at hi
it JF 8k R ol e B B Biaechad polsb proosas lpkesaiace within
thel Brocddsingoftatih@opr essure chanbers (1 1,12) will then
force out the liquid at high pressure, into the
processing tank (10), through the ducts (33) |eading
Fnd mtﬂﬁ)m%fthélfk‘)ﬁ/% 6f3Rquid Nint &e éﬁﬁ’&ﬁiuﬁérﬂt@f Qﬁ@)nv@htn&heusmg the high

0CeSsS| n t ank st em of

of t he
ProRBLE BRIy ol B o pelish, MoK BEbeeQ5Olhexpmbetimgst described
hefdh)is & ro@esing Ak f(f0) withduive presfife ' @adberd1102).
treatment before being used again in the Hg Pr essure
Li quid Fl ow process. The liquid treatnent eI I m nat es

Li iwfbembrmmh é&%é%ﬂﬁ R UIJrbdd3s PisO Bafpel N
X r the V\hrglﬂe&batrr] of T o‘lﬁ Sesc%aﬁ%gd g?rtn fwo  main

p”@ﬁé?&:’ 1&/\’5’“&’:‘9& o jipflovh Pipgs. @ﬁq'r‘ﬁ) Yo prt‘U%eB@SSLFPgChasT‘tPQ!S (11,12)
joiied efoatheatshse piité (ED) of tlﬁé"Srdéé@s‘iﬁgJ rt§nl@h@2’bﬁﬁi%h(alééfo1ﬂ%l: the bottom

joined to the proceSS|n% t ank he rins

of (‘@ﬁpwsw ANk B0 tldaui a%‘@ffﬂﬂvﬁf'@ in3tip efocessing tank (10) will flow

doWhoﬂ'@ﬁlS| e Upplr G- ofr Vl'ﬁe F?J'r@&%glhﬁ CBAPRY)S ahd 1315&29rom several
irst pressure chanb Z;Q)nd a second pressure

OU@% 239p gt dne P@P@%ﬁln%t@h piéR e $eerivingrirnk (@9)., For the
pukpRk8 Vit hﬁs@(ﬂﬁrg; e ifehBid) prcﬁt@gé heil 1Ry ?@rﬁwlﬁwd” vs used which

charrbers woul d be required for processing tanks (10)
canyf D Wajet Ot gnikiurs, OfW?ée'b%\'@eCh@m"f% processi ng tank
(10) and the pressure chanbers ( 11,12) are enclosed

y the receiving tank (20), said receiving tank (20)
Th? o ligwd eiflowing P o fireof reppiviind tamko R0 havilhr eapéain i Rarticiek and chips

gel(léraﬁed ﬁuf r'\gLS’(ﬁe i d¥- l%rruﬁ@ pﬁ\d(ﬂﬁkhthsagélohooﬁ e Ebrraﬁ/g nBedla (42) on

ressu 1) second inlet pi
the| @/g&gpleces (40). The sludge IS collected in the receiving tank (2

removed by opening valve (26). Liquid in the receiving tank (20)is then pumped

) and eventually

through a filtration system (50), which filters and remove all remaining particles, from
the liquid. Much heat is generated by the pressure applied and also due to friction
generated by the abrasive action between media (42) and work pieces (40), media
(42) and media (42) and work pieces (40) and work pieces (40). Therefore the system
of this invention would also have a cooling system (54). By using this cooling
system (54), the temperature of the processing tank (10) can be maintained at
around 40° C, which is acceptable to an operator working on the system using this.
inventive process. If a lower temperature is required, a chiller can be added onto
the system.
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to the second pressure chanber (12). The two pressure

chanmbers ( 11,12) receive liquid punped at high
w@emsmsa2s4 t hr ough the two inlet pipes (13, 14),preheciioghno3st

pressure conmng fromtwo separate high pressure punps

(15,16). A bypass inlet (22) allows for renoval of

liquid through opening valve (24) to reduce the

rotati onal speed of nmedia (42) and work pieces (40) if

r 8UIl‘ed qu shows a top view of the base plate
Afterafiirationy thecrlear ligdidt is cheafPumnssr 8 bighopressise hansk returned to the

prd@b@b%hé%)erst(aha@) althess%bgmé\m)éf the ;Br€§slﬁ€bé}$nﬂ?é?§(11 12) wil

avl n rocessi ng t ank pressur
theehaiﬂ'isgr §U? theqliqpig) at thigh ms?%serﬂ dﬂtOt H@ PFesessing nignk 4HK, through

the(dR)s (33) jeatingdict the \&ﬂf.éésfréz)( %tr?@)basél rflétbiﬁ?)fét”ih%3§§ttom of the
andasecondrlm( 6), which forns a base

Proeaesinguan (18)- (34, 36) fit the dimensions of the top of
the first and second pressure chanbers ( 11,12). In

bet ween the inner circunference of the flrst rim(34)
The Rystefe chutespiver tanktPe) ditsatiopfsystam (§8kantd pkll'ﬂmS (3%) arei pecessary

forali§od! to3%k- TQ@ycﬁe@a'for( 3@atrf\é'r“0tbleﬂfr‘§ Uiy BY&D algal ||1) the High

pressure | eak between t first pressure c

’ P’%?ﬁﬁret hisuige Eloma PmCé§%urE1Q:Hawﬁetre@tmpt Tﬂ@lmtaw thg refiuirement to

sto hﬁhe“@@%uﬁiﬁ%tdr&fésé\ inford8r e tﬁ@% atfa% (F0)iqsifos fbe changed

he ducts in the base plate eadlng out
aft?wep%%%@'%ﬁhﬁ@r Qexbmmgzyropeﬁs@ the orifices (32)
of the base plate (30). These ducts (33) are set at
_various angles. The angles of these ducts (33) range
Fige Sori$ 29 tdelpilsd. drawisg i §f bleauseesswe shambers (1Hel2) JOlned to the

prdééésfn‘\g? Qaﬁk?’@O) Mlﬁ ﬁ\@ghﬁmsoi&fﬂ% \&W@f{ Sfoi(n?’?’)th@r@ase glate (30) of the

di stri1bution of t orifices In the base
pmeswngjé@r&(ﬂphe TWfé PresSHEsS cg@ﬁwat(bwz)ora fifst t pnegswrnechamber (11)

and@‘i’e@or(odfzbreéﬁﬂevﬂﬁhﬂé'r ?%Zarré o e (r\ d Nie! | §>§js rﬁgort?rﬁlbﬁ 0), below

rasi ve action. nunb or| I cCes
theb&%%p'éha SR 69%0%%&2{%%% afhagtpefsowoulse bey Erauiredf for processing

tankb'(?O)' &V @HdeYecé)d’a(&?&SS TrFé 9-bade L Bf Fthg po%egﬁﬁii_r fahﬁ%(m) and the

t he vari ous sta of the inventive ces
pregsyreoGhaimbeye 4. %ba/cengmtkw@dvéw s rgc%g@@; tank { said receiving

tankn(‘Q@Wd V@céNéD%%ﬁﬁow -(I;an Gl lom t e Vﬁ’Bb&%@ﬁIg ;é'ﬁgq%) A first inlet

uire nmedia (42) Ifferent materials,

plpgt( elegfls ttRe the-fisslr pqugurepmar@bﬂrrﬁ@ﬂ)aam pisare m@emp«(w leads
to Ahe %@%hoetp?&%u]@ech%ﬁfﬂe? {ﬁZ)THéS o ! ﬁre%@tﬂ@v%garﬁﬂéc{g%mqgﬁ receive

media (42) required tor the next stage 1Is
liquich Pumped é@é@rw@ye thraeghite) tve lﬂlﬁb pipesd &&3fhghe drigh pressure

corihf) - frolR thB" Edpabth HiG HEssBH bLRDs (15,16). A bypass inlet (22) allows
for removal of liquid through opening valve (24) to reduce the rotational speed of
media (42) and work pieces (40) if required.

Fig. 6 shows atop view of the base plate (30) and a cross section of a portion of
the base plate (30) taken at section A - A. In the embodiment having a processing
tank (10) with two pressure chambers (11,12). The bottom of the processing tank
(10) is joined to two rims (34,36), a first rim (34)and a second rim (36), which
forms a base plate (30). The two rims (34,36) fit the dimensions of the top of the
first and second pressure chambers (11,12). In between' the inner circumference of
the first rim (34) and the outer circumference of the second rim (36), is a seal (38).
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process continuously, the typical system would include
a programmabl e controller with which several types of
wo powosbi2Ry can be programmed to conpl ete the ePtT/8€2007/000391
process e.g. rough de-burr followed by fine de-burr
and polishing in one setting. Fig. 8 shows the flow of
liquids at the commencenent of the inventive process.
Liquid i's punped via two main punps (15, 16), through
two separate inlet pes (13,14), a first inlet pipe
Thepsgpl 3§bﬁinﬁig°"isnf% p&e\fqni §fesﬁi“'@§§@if batwegmdhe (firgt1 prashidrea chamber
(19emanteisBt&id piRSureldantRad{4)g i nto a second pressure
chanber (12). The pressure in the first chanber (11)
may reach a head of 70 neter or 7 bar which is

Th@Qﬁ@ﬁiﬁ@rGf Heeprods| si&ti&f-‘WYA rii"?‘Cihé 452 p12tdq B0 PshoR eﬁ‘ile ducts (33) in
to do the polishin The second pressu

th%ia%%?oelate( 199) 'ﬁ%@ng Sk rofp éﬁ%ﬁsé'r%sﬁh?t“?efﬁa(ﬂﬁ Rhinta ﬂiamonﬂces (32)

of | $hd PasSRAEL(30N tTiABsEBHAS Qﬁs‘c}%ﬁ‘e Qbt SaQ' UaHouB0RAGIEL. MR Cangles  of
pressure chanbers can be bi gger capacity

theseodeals (399 rangsk Bom18§° ton 59 pakhs I'$l beeaysg2theasiveows therorifice (32),
th@cﬂnﬁﬁt BENhe 9%0& I@@Ii)ré?idaﬁlsgibuﬁ@r? &t e M?Ee% al]p( ﬁ*@ba@gdpiate (30)

wor K pi eces t he processi ng
detesmingr Hey fﬁgieisocg%*ﬁrettﬁ?d'rémor“ftlmg dbghm@ﬂlat(ﬁé) and work pieces (40) in

th@ QAP Sor gh% ab?is?\il{)% c?rﬂﬁiﬁ?@'gﬁ%i al Grgg:%zg I%i%tisalalsfoobgge?ﬁ on the

gener at e ut un
pum@r B@ﬁﬁﬁ'ﬂsi?@e@lfgfrtﬁﬁl tsyst@m ofr ithis daventise)praegssnovenent of
medi a (42) and work pieces (40) as these are driven
around the processing tank (10). Fig. 10 shows the
Figsdr ttp Fdg. 1 deseribeal tbe \ieious istagesael "the\imvertive process.
neutralization force" ) depicted in the flow pattern
of liquid, nmedia (42) and work pieces (40), when
Figsi dwisncp tflew cliagsams eshoming ofthe htaarmuece@gemgnttrami«n(emye process.

TyFichiy e %Hﬁ@swtsrége%‘ 'hrg é(') 3\}%02{‘{342}) #ﬁﬁréﬁemg{e?glgssi’op%ach stage

of Ola?)deahitﬂrinmrnollﬁhleg eand( 4lobshmwhw0|ﬂ<or dds egehn stageethebmedia (42) used

is ?rﬁH\iééi \flvﬁﬁé: Hm%diéfiﬂﬁir 99'9& Pcfreﬁ\’i%LH'eﬁt %iH QUANOLAKY, with the work
puraltyo rifrices (3 s of

pidges &4 rEmeiningsdina mz)procw@slng ofanke O] 40oaaty| buits: de-buring

pr&eggré&)ﬂm&is ycetﬁier B{ﬁﬁ:‘é?‘ls E@hf qliéOLE@ ifgg’ﬁ(% ;ﬂ{e)ﬁreani‘nﬁéq}% controller

AT ocesging t
W'Q’hé/hﬁho%%@é’ﬂ‘i' niypesari (inghingaean tﬂee@rqm&mmddm t@m]mete the entire

pr&c@8S 'y, Pbugh de-burr followed by fine de-burr and polishing in one setting.

Fig. 8 shows the flow of liquids at the commencement of the inventive process.
Liquid is pumped via two main pumps (15,16), through two separate inlet pipes
(13,14), a first inlet pipe (13) leading into a first pressure chamber (11) and a
second inlet pipe (14) leading into a second pressure chamber (12). The pressure
in the first chamber (11) may reach a head of 70 meter or 7 bar which is
necessary when using heavy media (42) such as steel balls to do the polishing work.
The second pressure chamber (12) has lower pressure as its main function is to
assist in the generation of spiral mbtion. More pressure chambers can be added
for bigger capacity processing tanks (10). A bypass inlet (22) allows for adjustment
of the rotation speed of the media (42) and work pieces (40) in the processing tank
(10) for atemporary period of time or throughout the process.
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the processing tank (10) as the nmedia (42) and work
pi eces (40) are noved around the processing tank (10).
wab@okenszontal centripetal force will push theCTeaE@7/000391

(42) and work pieces (40) in a spiral notion around

t he processing tank (10). This horizontal force is
necessary for grinding of the burr or polishing of the
surface of the work piece (40). As known in the art,
there is also a gravitational force affecting the

Figredli 8hqwip)thanfofiFamnid eentripedalt fascest grarratpdbiy rthei Hawigr forced out

un@érekigh gréSeure th®UBA gﬁheFHL%ﬁ?th? ofifi <?é%t(89 i rﬂdv'h’feﬂt fcffor‘%dla (42)
the plurality of orifices at ase pla

ang{WerK Pigses dé ﬁwéhﬁtsﬁnﬁfe( ﬂ!OYem@\V@LH\dthee§fQQ¢éS'u®mﬁﬁ&l(1) Fig. 10

sh@ia e Yverfat) rfatckg 3lals8Nadsefis&y 08s U&Né?@d'gfi‘a\gl@zﬂedﬂ‘%h?é\lon force” )
counters the gravitational force on

deagts#n@tthﬁﬁ@Wseﬁtmef ofquith dnegia I(4gi ée%swqrhoyecetsr(é@) when viewing

theP £R4E Nddciifn tarene | ﬁf&%bﬁﬁb Q&nk (ﬁ@b di IEIS Wrér%ws tgée \)BVQ Hrom the top
head |1 quid enerated by t t wo

of cthegpresessindayaik G0) cIhewinen t%ﬁl@Wamatteﬁ@ Oé)dlﬂtlldnmﬁdla (f@) and work
picRéSEDSsi ng tank (10). Abrasive action therefore takes

pl ace at the top of the cushion zone. Abrasion of the

base plate (30) and orifices (32) would thus be
Th@Vfglfdé@dgen‘élr§t@dtlﬂi9 Ilbuﬂ%ﬁealo‘ﬁw an?gtcwg(l‘ﬁnpre\éls@r\éegrf) Ui Mthe plurality -

he sid t he processi ng tank
of tOIH'BCEFﬁ Q??ércat'%?ﬁe twe ffgies efo Mongmaaivet omsfi@§4 hew@rénplleees (40) and
liq@§s:1 he processing tank (10), adding to the spiral
nmovenent due to the horizontal centripetal force. In
this manner, chips and particles renoved fromthe work

pi egeﬁor%gaa| %ﬁmgg@pgé}geup to the higher zone. From
the higher zone which is near the top of the

processing tank (10), the liquid, the chips and

f |
gar bh %bg/rﬁrodé\"ggrgela g}dﬁ’t{\’ éﬁé"’%tfirp rBAfIQIgéO p%c%sg ﬁé Ea‘?\ﬂ# @h@ thekop

pr e§§ theePioaessig ttﬁ'ﬂ'bUQh 2 tfmatdova@@qS tpetm egntreoof he

- ori t{eCBRock3dng thhle1ehi ps and particles woul d never be
able to enter the or| fices (32), creating bl ockages.

Fig 12 is an illustration of the abrasive forces on a

as TRl H@d@é“?z@?@né %érﬁ“b%cgg E)@)t)\r%?éng?jl e@c%éétﬂ%) J\Lénmg?cf(ce's'glga tank (10).

Pressure | ow as
Thﬁuheawtw@yntﬁavtéh ferice uwif tmhpﬁf&erggcﬂlﬁwmﬂd warg)piecesg40) in a

spitdl €6idtieR aPburfd the proke lp" lhniPUal ThE ﬁ@f}bﬁt i%)ce i fdcessary for

circular notion aroun he processing t
gripgirg,pt ithe bur er neshireal He §@rfﬁqe|qﬁethawv0fbple@e tﬁﬁJ)t Ae known in the

art"®ktré i§48%0 o YravitiRriaf WYed! arfkRBhy 'tREALdid P45 BnkiSvhich causes the
“folding burr® in work pieces (40). The high pressure ejection of liquid from the
plurality of orifices (32) at the base plate (30) of the processing tank (10) now creates
the upward gravity neutralization force on the media (42) which counters the
gravitational force on the media (42) against the surface of the work pieces (40), thus
preventing the creation of “folding burrs®.

The high head liquid generated by the two pumps (15,16) also creates a layer of
cushion zone at the bottom of the processing tank (10). Abrasive action therefore
takes place at the top of the cushion zone. Abrasion of the base plate (30) and
orifices (32) would thus be avoided. Also the liquid flow direction, viewed from the

side of the processing tank (10), is upwards to the higher zone before coming down
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necessary for grinding of the burr or polishing of the
surface of the work piece (40). As known in the art,

WO beoee42s4 al so a gravitational force affecti ngeah®G2007/000391
medi a (42) which causes the "folding burrs". The
upward gravity neutralization force on the nedia (42)
wll nullify the gravitational force on the nedia (42)
agalnst the surface of the work pieces (40). The

ystem for this de- burrlngg;E rocess. al so include a

tOWﬁf% fhenfgree Ot iR POCEEFINGIRM (AL 3iding, &g dhe eRimbdngyement due to
thef héﬁz@htalﬂlerﬁﬁ&té]efo@&i ainn@fls friahnéM echfat b partieles Senved from the

rou e-burr followed by fine de-burr and polishing
workiPikrs (BT, DRSSP | 1, hsrGert FRoes (efas Ny MIghe! PG which s
neaﬁ’r @1%&55 of Lihg\prébeskiny ta@quae)btthé ligwnd el trips VeHK pBHi@Fe@Swnl flow
is described herein reference to Fi

dov,tn d)on‘lyut letg Q) nNeagithe (@Q) 0 ,%e %Fﬁssﬁlge@é‘g ‘(QI)O %’%Pr gue to the high

preB& 6 EthilbWS tit6ugh RhECEESE rqgs)t aédeur( ) thdbaktaR (8D), the chlps and
openi ng for %)Iacerrent of nedi a ﬂ%%@g wor k pi eces

Paf('%? WCMEHP&" r4bs able é%leé'&‘ire'@ed%ﬂﬂé gRating blﬂchig%f
finishing required for that stage of de-burring and
pol i shing the work eces (40 Once the nedia (42) is

F'9p12ac'éda"‘ ﬂ't%"’f%tlﬁ’é pt o@‘ésépfﬁ@'v?a ces107, @ tAedivy E"pih@cé%rface of a

woﬂA&éce’iM@) alnger FH@? PredsOfd Kitfid MBWPIRC 866 H@dta’ﬂ@}X) and work pieces
quid (which can be water or a mxture

Mogﬁ?i”@ﬁeﬁ'i"t‘m e pregesaingotadkd 1@k  JBe gieslighh %r@@slﬂ‘éd will push

thet hﬁé&iﬂg&)h% dUdifcBlat PedtionNarblifd O!hbfdr6&%816§2) tanR (ﬁ b‘)eresultlng in a
rinms Z?éfﬁlchformthe base

orgopteb, ReBp 60 8a shRgmesiadAgh ) This m%zvntebs@@tﬂnef?é force is

neéésgéHydfo‘ieer@dofl Sthbib‘énﬁd oP Rofighthg’ &l Bel @rfalans tneaﬁorﬂfplece (40).
the nedia (42) and work pieces (40). The systemi

ASsWQV\‘!hé@i he artd therguisd alse @uﬂﬁ@e{at'% force Bﬁ%@gsmﬂ’»‘g media (42)
whtcank,a&s?e@) tﬂeh‘rf&é!iﬂb Bupe" fnrﬁé mraeg@wylﬁmtanﬁuaﬁSforce on the

into the first and second Rressure chanbers
meﬂ'al(“it)""” 1T"H‘!éfyl |t69|Q{aY'£a“Pﬂé'nf°I“€?r €8 dthe Mmedian () aﬁ?'@ﬁt the' surface of

theIOWSﬁkSBfeeeéglb ugh the ducts (33) |eading out to the
orifices ( ;) inthe rins (34, 36) which formthe base

plate (30) of the processing tank (10). The inflow of
Thé | ég/étéih vibi khid 'de%drb(n@?ﬁ@ée%%ealgo ||hcf,|Lt|denga Sifob?’éiﬁmﬁﬁlet Ekﬁ'ntroller with

and work pieces (40). The nedia (42)

whiy RestalobBoR £6) TriREIRoS £a te obtainstatar e sngrsunr%ess e.g- rough
delBREr fNloded bl eI @ (hd) plAingOihkord efgse (40) will

A description of the stages of the High Pressure Liquid flow to de-burr and polish
work pieces (40) is described herein with reference to Fig. 7 to Fig. 13.

The media (42) and work pieces (40) are placed inside a processing tank (10)
through an opening for placement of media (42) and work pieces (40).

Media (42) is selected depending on the kind 6f finishing required for that stage of
de-burring and polishing the work pieces (40). Once the media (42)is placed into
the processing tank (10), the work pieces (40) are also placed inside the
processing tank (10).
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then be lifted up fromthe bottom of the processing

tank (10). The Hi gh Pressure Flow of liquid within the
w@emessrsfng tank (10) generates two forces on pAESGEGT/E00391

(42):- a horizontal centripetal force created in a

hori zontal plane which pushes the nedia (42) along in

a horizontal direction and grinds the burr or polish

the surface of the work pieces (40) an upward force

Ligueawarhbyart Be Wkt @Md hikidR B?V/fa'?@rn&n@f Aé.n%‘jalg)i H%ﬁf;\é:nh forced at

neuFraI i zes the gravitational force exert
Verkaiigh (BrepsYRe throqgh dthe;j decte B)rinlethehpuficesr 632)um ethé rams (34,36)

whidB fb’rrﬂSStHé SodsBHHIET B0f |n1 tiﬂelgatto gﬁstﬁeh %&anﬁ? tank (10). In all

ducts (33) leading out'to the or| I ces
CaSefs t'"@zﬂ'qusie)se'eﬁfﬁ isi fased mmthegreztajweaienanear@ the Treglia (42) and
Wamgilgfes$ﬁothe ducts (33) are varied, ranging from 25

to 50. The orifices (32) are di stributed all over in

the rins (34, 36) formng the base plate (30). Each
Thed MByisifn 30 Oophe o] o] neSSure

charr%bsers (§ lswit@neld bgngn? thsbet%] B%rﬂéec} hiﬁté\)toet S‘Ef'fc?/\ﬁn@h tank (10)
thrQuahy trienﬁrsbcﬁ"[doﬁ'?@?ndt Hidet mirsssidBrig) irEMkth(e]fG$t and second pressure

cHagibeee M1t 18, |’ﬂﬁl§ﬁq&drgufﬁ%ﬁr@?§e‘ﬁt oLt thGef cﬁc‘% rér'?m ?rgough the

and the out'er circunference he secon
d‘é’tss%) leaging, out e thealorifics) (3RLinc theomiss (34pBEY ewhich form the base

9%23?%926{'6 g@ggﬁﬁn‘gggﬁﬁg@hf'l‘ﬁesﬁnf%&/zéislgu?d Wlfﬁps?lxeéqngrgte a lifting

)onaﬂ'@ fsdia (@ b@r@sv‘(o.qlgplemse(élﬁb r €oe Ipedian (B@pamf wioke pleces (40)
thbﬁ§%rﬂ§| @ Pot4td0h OJ SHFQ %ﬁﬂ?sa%'dn&e ?{%gi ((;A%av\% v&orr( BlegSs (40) will

liquid will drive t nedr a
th%” eti?egftf{%GP ﬁP'@urﬁféﬁbmﬁproédb%mmgssquar(ld(op) The medi a
(42) and work pieces (40) will thus rotate around the
processing tank (10) in a spiral manner. Due to
Thg High Faessugre frigw 08 diqyid witih athg 2)ceasidg viank (1) gensrates two forces

orl Ho mdd 4gf_d| a (42) and work pieces (40) will have
different flow speeds. As the work pieces (40) and the
nmedia (42) are swirling around the processi ng tank

(10)a hohgontgdiéntfigkdal %\'@etﬁgat%éﬁ elK aphcﬁ&%ﬁta B@?]ﬁé%l’Llclzh

cone into contact wth eac
agaiR¥shes dih madire(42) aipng i Laobong:rmjtdmt.m ldndper f or m

t he ﬁdgqﬁélmugr er I gl t conventional
systggrrs and proce ggg ﬁ?hg%a?:gvéf? ®i \6/8%1 PIFSH 33% [
cause the bending burrs. In the present invention, the

hi ghanbsR&" rde EMaldaOB) thE HRAEHOD Wp movement of

liquid, which neutralizes the gravitational force exerted on the media (42)

The liquid ejected under high pressure from the pressure chambers (11,12), goes
through the ducts (33) leading out to the orifices (32) in the rims (34, 36), the liquid
coming out at an angle. The angles of the ducts (33) are varied, ranging from 25°
to 50°. The orifices (32) are distributed all over in the rims (34, 36) forming the base
plate (30). Each rim (34, 36) is joined to the top of the pressure chambers (11,12)
and forms the base plate (30) which is at the bottom of the processing tank (10). In
between the inner circumference of the first rim (34) and the outer circumference of
the second rim (36), is a seal (38). The seal (38) functions to prevent pressure leak
between the first pressure chamber (11) and the second pressure chamber (12).
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the chanmber ( 11,12) will contribute an upward force

whi ch counters the gravitational force inposed on the
wore@oac42d4P) agai nst the surface of the work piRBCESG2007/000391

(40). Due to the high pressure flow, and constant

force of liquid into the processing tank (10), slug

and particles which cone off the work pieces (40) are

prevented from bei ng deposited into mcro cracks on

sih&e tia! fnfwéﬁaefz@z ahf Sw IRk Kedogh f&o@%ré ‘é%cuyﬁ gk :lcgoiaft ﬂ»q base plate (30) of

convent i ona %/St ens esses
the piaessing uank (10)n thmég@ewcﬁrtkle figed e svil| 4Diver theul inkdig (42) and work

pléd&rmﬁ?gr&:ﬂétthggt)r58é§s dn@(% fTﬁ'IQ é{ilgl G{}?gnﬁowgk&leces (40) will

pi eces , ucing t
thug rrotate Orﬂropm tﬁ@g@rqqeﬁfsleg]etankv(()‘r&) ipi acsesal( 4ﬂénneThEDue to different

denkfibé d)fafﬂ aﬁhe\goﬁgge&alg 63(% ﬁ%g"n‘éS& g vg\(\)l\g pieces (40) will

pi eces use Wl
argp uglgpqeny Qngaledgt As( 8 ok piebes (40p aod ﬁhbe media (42) are SW|rI|ng

w508 ek, GHONOHIRIED AR ol Lol Bt |0 wi come
mtg(gon@@t e/ﬂthaﬁgcl@otmr uéusy rubbingy edaintheastasther.! i Qhisd ribbing action

wif *b%ﬁoﬁ#'lﬁ@ge'bﬂh he’f i".l’%ﬁ‘?? V\ﬂloﬁystem (50) to renove

I mpuritires. I'ch is now cleaned is
then punped back into the processi ng tank (10), going

In Itoc?g\‘}e’éfﬂlenélh%ggtbﬁé:“dg%lt ﬁJT SQS (ﬁ. %rggl 8"?) g'gécglr g&ill cause the
beeﬁlaﬁb@r@ (Imlthwyeselnt omnetnhm prtmmghqaretmmarcﬂv (frofn the bottom of

thé— ciag%b FQQ 1\/\/?19/“!' dcon?nb%féf %n %9%% oéé: Z\?{Blﬁﬁtcoqnieéa?% grawtatlonal

ducts vari
forsatmp@sedneorbmef measka (432?galmtotftehaufmtat ofmtieé Wdrk pieces (40).
processing tank (10) to generate the two forces on the
medi a (42) and work pieces (40).By using the fornula
Dugf topihgthigh prassure flow?2 andatomstarit fgmeeoftieuld do® the processing tank

(1 o380 808, BRcBP U, DR 1 W gD ), i Bvencd o
beipgrdeppsitesle tq A0¥r0 aragks ohde sunthceedi me( wabk piecesWa0K unlike the
co e {Rleme oP bl BLEee iE0)en B0 IR, mese wor
piecgs)| 641% respting rim (lﬁl@rovetdh@abp@r aellabgtyt mﬁpmeaﬂmredc arkdpieces (40),
rodRIG! Fefek B pBGeT b WRSIReh {kLE SPRFER. Foiyscgs (0.
this inventive process. [f the work

The liquid and particles and chips removed from the work pieces (40) and used
media (42) will flow from a plurality of outlets (8) near the top of the processing
tank (10) and downwards into the receiving tank (20). In the receiving tank (20), the
sludge is collected and eventually removed. The waste liquid is then pumped into a
filtration system (50) to remove all impurities. The liquid which is now cleaned is
then pumped back into the processing tank (10), going through the first inlet pipe
(13) and second inlet pipe (14) back into the first and second pressure chambers
(11,12).. From the pressure chambers (11,12), the liquid is once again forced out
through the ducts (33) which are set at various angles, leading out to the orifices
(32) into the bottom of the processing tank (10) to generate the two forces on the
media (42)and work pieces (40).
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pi eces (40) are materials which require | ower
tenperatures, chillers can be installed for such work
wpr@eeei2640) . A system of receiver tank (20), PCT/SG2007/000391
filtration system (50) and punps (52) are necessary
for liquid to be recycled for treatnent before being
used again in the H gh Pressure Liquid Flow system and
process The filtration system (50) elimnates the
uirenent to stop the de burring process for the
BWM@ %ﬁ%gﬁﬁ“wﬁ W?qU|d to be changed after one or two
cycles in the de-burring process. The de-burring and
Y 1isQi rocess of this invention can continue until
|l e f surface treatnent required is achieved.
This might2necessarily require change of nedia (42)
and running the de-burring process with the changed
medi a (42). However, there is no requirenent to change

heéﬁ‘l&vnl!jlgegerhted}dm tbhﬁre%ethreQie&@ @ﬂlléﬁ (aﬁha% d|U§ tloqﬁéiﬁﬂ ansmg from

he de-burri.n cess L nue unt i

abigpve; R HMPERuEToTE H2APBUclte NS PIREPBLLD). (THEda (42) and

meemat (42¢ apd 0 GRS pieass $40)|dndb&/o$lh9reb@§ (4¢)an Ah%o@fn@C%Eiem (54) is

e |l eyel of |n|sh| S

tnipicoveRur e iy eobElSen Gy ool SYHGHAER. alig. operating

terheeatony kapi o amirtdifed Vi Udrduie mﬂIWrﬁchh@aﬁ the acceptable range for
necessitatin ri nsi ng.. The and

an BP0 r0r HBTkichrp % | 5L JLHRISS ey SRvarye Biocess. I the work

plefgésl'(M)Iaﬂgnﬁmiaisr gfﬂlidgofequhé I?Wékt wnﬁjt“eﬁatﬁl%@) cthlllegsI c(ajn bbe installed
refera e-burring treatnment is controlle

for SR Ak ) ’ ’

ontroller so as to reduce manpower
reqU|red to supervise the de-burring process. The

vent e rocess papl e of use n wor k pi eces
A PRiERy ShrafsBiar tah e e SisteB 450y AT paEiPS 452t drao hecessary
for0ﬂ|qlﬂl’ﬂdlt@ (béZ)re@@a;dnsbr tthaatraghitl deRFe Ofbéugt?ug‘&fk d9bRCas the High
Présd' fLor(Ja ndi n de- burrin ussi
2Y@ HRy R oSStk gheclitrplies) sydlpRelkelminates the
recMirémeﬁDrTHDﬁﬂoyS 1t|h£ deRiingOprovedd o tREPIWAME b¥tht bf liquid to be
|nclud|n for exanpl e,

40)
Chg'fg@gl %fYV? OHEI‘UdceS VSH dnsthgefe-byrrBh RIPERSSs st ai nl ess

steel s, and the i ke, alum num alum num rragnesi um

al l oys, bery]liumc er alloys, titanium and
The dsbuting a fYJsp 500 oPRCEImOT U dpention o pentipde Ui the level
of efﬁam tesatmesr eéﬂgnba,ns %ﬁﬂ\l@bﬂeﬁﬁi@mgﬂtﬁﬁe@es@ﬁﬂmoﬁédﬁé ,change of
me% aSﬁZ) grean rgr?nr}ng;J Cttﬁe (rj'na E)Srrrlhg %rocggs wut% tf|1e changed media (42).

However, there is no requirement to change the liquid. Once the selected media

w

(42) is loaded, the de-burring process will continue until the level of finishing
required is achieved. Nonetheless, the entire process can still be shorter than the
process of the prior art. Once the level of finishing has been achieved, the work
pieces (40) would be unloaded and the work pieces (40) would be quite clean,
necessitating minor rinsing.

The programme and duration for de-burring depends on the type of finishing
required for the work piece (40). Preferably, the de-burring treatment is controlled

by a programmable controller so as to reduce manpower required to supervise
the de-burring process. |
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The process of the present invention also offers the
| owest HPA (Hard Particle Analysis) of 8,000 and

wo ome6423he operations of the present inventi oPCT/86G2007/000391
therefore extend to those industries which require
conponents with the | owest HPA (Hard Particle
Anal ysis) neeting the requirenents of conputer hard
di sk drive manufacturers and pharnaceuti cal

i f
The 2'5 eeﬁtéd %%%ee oS C?P%br#e 8? %a?rFYVBT e e (ﬂ@c‘?“ @"Xf’"é?g?%a' iwhich can be
workeel by rabrasies esffe(otl@f) needia @ngmnadthemmafce@lcﬁhmb werkkpieces (40)

forby Y b’ BRNG® caBHENg. BBl AR ORGSR piece (40)
sunfndelsew,osbodzrbmdnlyftbe gwelntmn fwilt e d ebuoldye@ twmdﬂntataq)%'rk pieces (40),

mcﬂRlﬁ'{é ﬁdrnn%,ah %%& c lrbcllu rfggcﬁﬁlgglﬁtgﬁf a}.ﬁef ‘@ﬂe%\@egl@ and the

Ilkeataiwmoemofalumrrpmmmagassnum 4llogs, nbaymumrc@pbér, al@fyé etlitamum and many

t | [ Qv S|nce t here woul d be
otE L BePhr B b RIS R8T By e rom sRearaisacoepgnents, and other
mﬂhﬂe&ﬁ&@bn@@ﬁsmmcwmmtm a0l tidkesy st em

using the inventive process has been given herein,
ot her enbodi nents are possi ble. Two pressure chanbers
The zpdodaaee noddether ;brbee.ht hemintion Aaldd t bfesral tied aU\béitS HPY (Hed  Particle

bi g aci t st e of .
A8 o 96 88 AR RRCOSaGHR §T e reRefiEenmiap, e heretoe
exteadjufor ethose rladusm@h whighu g’b@.llre()fcognpﬁﬁefﬁ@fmtm gthbhm}@@'ﬁ &HPA (Hard
ucts an nu

Pag‘r‘;%f Lo R’\ﬁhsﬁ qo%?‘vgdeﬁ‘éndrwfswevﬁe g? f |°8F@Ht?y B?fdt hdisk drive
mapufgoBirershand phemtacaatitatliimdustrizgt i on of the orifices on

t he base plate can al so be changed . There coul d be

nore than one processing tank. It is also envisaged
Dueht thiehdighv cmessﬂrerlGIoWamk the tﬂWbﬂﬂlO’i‘f I@p@&iﬁnﬁompamcles in  micro

i cal
crefit B e et RAD erg e S o Sa bR pieces (40) fom tis
invertoei wrmsbght{ve f |shtfa:czefbnmmcrs¢aﬁ epe c@@l@lhi N@sE Ytdrepad Machined or
S e.been given for pur il lustration
m"%é?g’ﬂﬁ’ge h£OER St 1REReS by dohda "ﬁ'r Byashinlg ischpisugs, such as
eleatmdalrm;ct‘taogdamacbmgr ch‘ejlnlaél dri e‘raadtltoﬁﬂemmél PIMGE lﬁetf&;e absence of
nt| pr.ocess ere simla

re. envis
myRELIr, Yoo B BRE RSt el poRtR” LRI, FpBaiteveq  Anes. there wouid
bevahsbmﬂ ofrtdibbles adri corsfonr aftbe thewlihgve process to

OTHER EMBODIMENTS

While an embodiment of the system using the inventive process has been given herein,
other embodiments are possible. Two pressure chambers had been described herein.
Additional chambers may be required for bigger capacity systems or bigger capacity
processing tanks . Additional chambers would require corresponding number of rims
forming the base plate.

The angle of the ducts and number of the orifices will vary depending on the
efficiency of the pumps. The layout and distribution of the orifices on the base plate
can also be changed .
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work in such environnments. Having described preferred

enbodi nents of the invention with reference to the
wa@aemonpesyi ng drawi ngs, it is to be underst oodreTiaG200Me00391

invention is not limted to those precise enbodi nents,

and that various changes and nodifications my be

effected therein by one skilled in the art w thout

departing fromthe scope or spirit of the invention as

defined in the cl aims. ADVANTAGEOUS EFFECTS OF TH
Th?rRIVE‘F@H‘bRFTﬂ%’euél@”ofO”PoPE‘?%ﬁs'PQ qlenk alt H g?'ﬁopr%‘é’ésé%d that the
procésimd t4hrR boaublait Mskdpel BE cpiREieSISnNéhdpank and t he

di fferent densities of the nedia and work pieces

generates a horizontal force and an upward gravity

Thé‘@égdrlﬁhd)rﬁé‘ﬁ tHN pfdRESding @artkalBake Pibte,t Weéé@reb@hérhﬁﬂf aB€kiving tank,
olis in so doing, solve the obl em of

iR Y31 SPPMGE RS ' e heve PRPLONFREBUMose of lustration

herelnsorh@nwnb@amﬁtsabref Fiefdl IpYefaited reRAMBRS dridensORS %eocf,onstrued as
ter by recycling the water based |iquid and at the

imiagdne $6APe of Shib IWSTIYE REPGRSSe by INSTRIoFPTVTAGEH Bl devices could

be @8&dPtdr M SANE ipDHVEEs MRE IR WitBBSt mddfcdibMidPHIRS FNERve process to
|iquid abrasive system of de-burring offers inproves

Wofﬁ‘r'ﬁélﬂ%’i PRMIFPPMENSh ™ i nproved ef fici ency, reduces
operation procedure, reduces down tine, reduces

pol luti on and i nproves water conservation. The Hltg
HaF’P%sgﬁcé'bE‘f’qBieéeréﬁS’r £5mkagliragnds eff dhe deventiopi Mithofrefsrance to the

édﬁgJahQWEISdra\MR@s (b & E’@Unkjérls&)oﬁntﬁbty fheShvdMlibA s @16{ fimitéd to those

uce HPA to 8,000 and below, and with reduce
precisg gmiodiseents, rnddhat varigus Ehanges age quguf@g&nsrfgg)é be effected therein

by %saékaredaﬁttﬁé FHOMthe\d d ahﬁ\#@l frbhYth@ @op© W lsphit &f itRE invention as
bl e and corrosion. CL . A high pressure liquid

defﬁVgt'% & GRIES- burr and pO|ISh vvork pi eces (40), using a
plurality of different types of abrasive nedia (42) at
rogressive sta in de- burrlm_g and polishing the

A AGRRWYS kR CT%CAFJ%‘%B%%E OMNank (10), said

proceSS| ng tank (10) having a bottom and a top, vvith
outlets (8) near the top of the processing tank

10),
The Heéses @& faranga linwig: at high RIEssHse dowr desirthe chptiprrdf the processing
tankJankZthefdiffdr8t dehsitie® o thdTRieBid &M wodpied®) generates a horizontal

force and an upward gravity neutralisation force to carry out the de-burring and polishing,
and in so doing, solve the problem of “folding burr” faced by prior art.

This process is also environmental friendly and reduces the costs of water by recycling
the water based liquid and at the same time, remove the sludge by filtration thereby
enabling continuous operations.

The High Pressure liquid abrasive system of de-burring offers improves
productivity with improved efficiency, reduces operation procedure, reduces down
time, reduces pollution and improves water conservation.

The High Pressure Liquid abrasive system of de-burring offers the lowest HPA
(Hard Particle Analysis) being able to reduce HPA to 8,000 and below, and with
reduced impurities, the surface of the work pieces have greater after coating
reliability and lower plating, bubble and corrosion.
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formng a base plate (30) at the bottom of the
processing tank (10); ejecting neans in each rim (34,

W@ )09/ ob5amhi ch liquid is forced out at high preESESGEH07/000391
fromthe pressure chanbers ( 11, 12); characterized in
that the work pieces (40) and the abrasive nedia (40)
are placed at the bottom of the processing tank (10)
and liquid at high pressure is forced through the
ej ecting nmeans so that the |iquid under high pressure
firstly lifts the work pieces (40) and abrasive nedi a

CLAMS and al so creates a horizontal centripetal force
and an upward force fromthe bottom of the processing
tank (10) to the top of the processing tank (10), and

1.t Advigripreasuie dfuidoristers tohdedent r andpolishe mmmmgm using a

[ ur, nd
olof o, Bfers B8 of heeRe, Al APl Modrly ' Slef ) ce-buring
and:h@lﬁblnsndhpawofkdil%@St(éO)be aenme@lrfg dankt (16), weaid mrmassmg tank
4 and a o,t f I
(10§ h%%’@% oa% %toﬁéﬁp%g(?:easstpﬁ %n@ﬁl?tfo(s)hand tl/\,g EQ% of e processing
tank 64t fthe system bamind4 quid fl ow out fromthe outlets (8)
of the processing tank (10). 2. The pressure chamber (

11,12) for a high pressure liquid systemto de-burr
andtwso| grsmorgopiespiire c ebariders, (144 2¢ fitkedretd fwo @f mione 1iims (34, 36)

(D SORPEESH! st NBRREfad) i ndBandif e Wodddifib AR 1o

(13 i quid punped in and s rés
chanber joined to the botton1of the processing tank

(1033 e@t}’né;t Iﬂrﬁegrr?%”?n( §€ch %@A {1?:’ 3’% rb \X/I%éh | g |fs° orgbd1 ong at high

pre JSur er o pressu e rqui
cl aprwe@llrenfrc{rhdhﬁptesmerdnambdne(ﬂl ) 34 36) has a
plurality of orifices (32).4. A base plate (30) for a
hi gh pressure chanber of a high pressure liquid
chageleraed o that she ngotk piewes dA0raTde the rebrdstvi B6YliagAd) aare placed

I ) of S@ I. .

s 2ol o 98RBT larkTA4] 9 R A o, e s o
thretighc thef ejesticgmefing se et otie mqmd( 3dyer ElilgtheesejJ@ctﬁwsw lifts the
f [ [ £S L, 5 QUi urr
wo% %} %ngi ggrggl(/% 4%1??5 éébg% a?%) Icﬁé% % Iic?rlzontaﬁl centripetal
foreghe@didnae; lmwaroﬁgfomearfmmorﬂm diottoin af pther afcc’eysm@ tdulc(tO) to the
(38) Vi i fi 32), f
top 313 trl(? é’r@b%é%r@ é}[kp(aHL %ﬂé&r tﬂtlgrg h&{) rné/vsagﬁs t&war)ds %e ce ?re of the
processmg tank (10)in a spiral motion, to grind the burrs and polish the surfaces
of the work pieces (40), causing chips and particles to be removed from the work
pieces (40) and to float to the surface of the liquid, near the top of the processing
tank (10), and which together with the liquid flow out from the outlets (8)of the
processing tank (10).

2. The pressure chamber (11,12) for a high pressure liquid system to de-burr
and polish work pieces (40), as claimed in Claim 1, the pressure chamber (11, 12)
having an inlet pipe (13)for liquid to be pumped in and said pressure chamber
joined to the bottom of the processing tank (10) by the rim (34, 36).

3. A rim (34, 36) for a high pressure chamber of a high pressure liquid system,
as claimed in Claim 1 wherein the rim (34, 36) has a plurality of orifices (32).

21



10

15

20

25

30

35

6. A high pressure liquid systemto de-burr and polish

wor k pieces (32), as clained in Caim1 having
waewbveasal |y, two or nore high pressure punpsPCISG2087/000391

to force the liquid through the plurality of ducts

(33) leading to the orifices (32); a filtration system

(50) with filtration punp (52); a receiving tank (20);

a systemof pipes to bring the Iiquid through the

rece|V|ngtan 2 fil rations stem(5) ressu
4. chAnBais Rlatg fl30$ ?O)raﬁdhi IRt RICTSYER g (PIB§SUTG liquid

systef, Ob@nsﬁkﬁlhggoi hveu@h #ofe Sraﬂ@(:m/@é)ean& a Ase%ws s;n £9H seal (38)

de- burrln and lishin iece
sealiiq,r fej 1PeoH fC"BH"B & Eft Ok v %sf"é "Hbr(g% v%zdng&q é’“teéizﬁ'fcf’ﬁ‘fefence
of eRerssim@ey.ank (10), as claimed in Gaim1l, wherein

a receiving tank (20) encl oses the processing tank

(10) and pressure chanbers ( 11,12), so that liquid

5. firawi e,gm@t nMdaP8 tdre PUHidgtetpredsBle qfqutdﬂ%y&bﬁp@sabrw.rr and polish
t ank ggc?) are received and transferred by the syste
t

workpigsep )¢ 85 AR i G b yWRRRIN STt daaRRpRalSBY of e Plurality
of Hudté r(§3) I@é‘dlitﬁ’%r@ 4 phhrabgChs t&lf’bé‘@(ﬂ')%stﬁeehcﬁuhﬂ@% Sejécted under

and en ejected at high pressure through the
NQGB%F§WF33) leading to the orifices (32) into the
processi ng tank (10) by the two or nnre hlgh pressure
(15, 16) plurality of ducts % | eading to
6. tthoF'B\"l E’@§5‘{f§25'q‘4'¢1 %ﬁ?"baé% H-Byre (33@)9‘?‘ b aVor Q%"es (32), as

C|a,m933§@|gn§ys{ae@fgﬂd,@ngw burring and polishing process
as clained in aimb5,said ducts (33) leading to the

orifices (32) set at an angle from25 to 50 to the

verf{uoCadr méte hidM ;Sr@§§1ré’eburh|§‘§‘k1ff,1?€§)) tb Oforée dlﬂeblhlﬁlﬂl N@rough the

and pol i shing | ai med |nCIa|m6,te
r ecRIpRakity qfadrﬂ?ts((%@) leﬁ@vsa ﬁ@ tﬁe WifigesS2inl et (22) for

renmoval of liquid to adjust the speed of rotation of
t he nedi a 422 and work pieces (40) in the processing
t ank fifration - systern (BRIgNtH LT IR (RA)D system to
de-burr and polish work pieces (40) as clained in

G aimé6, the systemhaving additionally a cooling
sys? dRFgiYng tark @981 the |iquid. 11. A high pressure
liquid systemto de-burr and polish work pieces (40),

as
a system of pipes to bring the liquid through the receiving tank (20),

filtration system (50), pressure chambers (11,12) and into the processing tank
(10) before going through the same cycle.

7. A system for de-burring and polishing work pieces (40) with a plurality of -
different types of abrasive media (42)in a processing tank (10), as claimed in Claim
1, wherein a receiving tank (20) encloses the processing tank (10) and pressure
chambers (11,12), so that liquid flowing out from the outlets (8) of the processing
tank (10) are received and transferred by the system'of pipes to a filtration system
(50) and pumped by the filtration pump (52) back to the pressure chambers (11,12)
and then ejected at high pressure through the ducts (33) leading to the orifices (32)
into the processing tank (10), by the two or more high pressure pumps (15,16).

8. A plurality of ducts (33) leading to the orifices (32) in the base plate (30) for a
high pressure system for a de-burring and polishing process as claimed in Claim 5,
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claimed in Caim6, the systemhaving additionally a
progranmabl e controller which controls the timng,

w@p@edeqf4 rot ati on of the mi xture of nedia (420CEHHE2007/000391
wor k pi eces (40), pressure in the pressure chanmber (
11,12) and the duration of each cycle depending on the
type of work piece (40) and the finishing required for
the work pieces (40). 12. A processing tank (10) for

use in e-burring and polishing process as clajned__.
saifl rdet o SHROc L, BerR el tht: fle By Shaes TREr Znk o 50° to the
verfigd)) is tubular in configuration. 13 An abrasive

process to de-burr and polish a plurality of work
pi eces (40) using a high pressure flow system as

9. §I|T|aéﬁw_éeiivér @red 1(RQ), fot he ﬂé-ﬁ@@ilﬁg @lxaamdngrhm@ tsZ@er_n, as claimed in
0 0 ng st.eps; - P cLn a ural it r | eces L.
cly e s Tares; ey eBhbanas dboats bkt T4: RrreBPvaing! liquid to
adjpstopessgeag défambtalid®)of tae thebiRr(@2nend ik @ickes NUOJn the processing

tang&fogsure through the ejecting nmeans in each rim (34,

formng the base plate (30) at the bottom of the
processing tank (10),so that the |iquid under high

pressure firstly. lifts the rk pieces (40) and .
10,05 BEN, Sermtip ol SVHPE S e D6t PORPORSI, NOMpPBERSEDNgS claimed
in CRIMS 6( 1&he systindl Havigi dddfionBingd dBbR Y steM(82af td1@ool- tha liquid.

hori zontal centripetal force; and an upward force from

the bottom of the processing tank (10) to the top of

11.2I hea nﬁghcq&tsésmmeg mtﬁ% (ssyél)emt d@dd?@%lﬁ f 9R& PokehTi \M}Ftdﬂfiés (40), as
ao war_ as war ds e entre oOf. e rocessin an .

C'amg] n Fﬁijaéi“séi r ke %ﬁ"brcﬁlav% %ﬁdrt'ﬁaa'{wé %‘eﬁfﬁg‘"?%’éf gonirelier which
corititls SHé ftintils Sfeddhef WotdioRi#BCte mre 6RURENS (£)iaR§ work pieces

nd particles to be renoved fromthe work pieces (40
(0GncPBES o 15 PHSSYG: CHEBDGT (T hd) At the Dufsdon of Gach cycie

deped@igheh et Bypehef | et fledde@n) e tHP fRfshinde required for the work
rocgssn ng tank (10), flow out fromthe outlets of the

PieReH@@8si ng tank (10). 14. A process as clainmed in
Claim 13, wherein the step of forcing the liquid at

12. A processing tank (10)for wuse in a de-burring and polishing process as
claimed in Claim 1 or Claim 6, wherein the processing tank (10) is tubular in
configuration.

13 An abrasive process to de-burr and polish a plurality of work pieces (40) using a
high pressure flow system as claimed in Claim 1, the process comprising the
following steps:-

placing a plurality of work pieces (40) and an abrasive media (42) at the
bottom of the processing tank (10), and

forcing liquid at high pressure through the ejecting means in each rim

(34, 36) forming the base plate (30) at the bottom of the processing
tank (10),
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hi gh pressure is carried out by ejecting nmeans using
hi gh pressure created by two or nore pressure chanbers

w@ 2003/0d2¥%4 fitted to the processing tank (10). BS&I1/SE2007/000391
process as clainmed in Caim13, wherein the step of
forcing the liquid at high pressure is carried out by
ej ecting neans, which consists of a plurality of ducts
(33) leading to a plurality of orifices (32) in the

iy (B4, 1 e te (30 .
soptrh%}:etggl hncg.@ M@ MPP P%ébl% f}?sa@clgg Sﬁm vg 5%3}‘?885 Aﬂ)?and abrasive
megiai4a) fem wher bd)ttonn hef Qtee;prooéssfrtgr darkg(10jyesaid diquid at high pressure
créitgl--pressure is carried out by ejecting neans, which

conSists of a plurality of ducts (33) set at an angle
from25 to 50 to the vertical. 17. A process as

cl alﬂgrlioﬁtaﬂ(fgampéé\}wf{%gl uemdng a filtration step

reint h~t he chi ps and particles flows
out fromthe outlets (8) near the top of the

pr OGhSH \p{a’rdt e (ﬂ%gr)\ 4 %o{kgr%e &/ 'tﬁgrﬁrgg%s%?%ﬁn?zﬂmstgi t‘?we top of

UId s cl eaned Dby passin
Systtmrpr(osegsmg:) tard(@ 0 arke saidi fmceamdmw thenl dswnwéreseiowards the

t he d thro han nl et e

(13 °%h§é| nt othéeg)%{%sre sgb'g”bﬁg}rbaersp% 15.“01'9%' 18. RI P

process as claimed in Caim13, including a cool i ng
toS% t‘ﬁge(%lﬁll n {1(123)0:' érggfll\ed slhﬁacoo'tf g] b\rgq{egfeggﬁ , usstlrgegmchlps and
paamﬁsom ibgt eemwepeframutre Mmrk plieedx(40) ru;ndatwl m‘étl ®hitheg surface  of

r | 9 process

thd hﬁu}@o %ndot ? er( ﬁ/?% etrhén 'qlf?/préesar ?1 agq,pagf\a/tgengmcgs?lqu)tank (10),
ﬂom Olpirib@netbslmﬁleﬁ aetheoprodesding tarkg1@pd pol i shing the

wor k pieces (42), further including the follow ng

steps:- renoving the nedia (42) after conpletion of
14t h& progess alseelainmgi i Claior kl3pivmeeean (th0) step dfheording 108 liquid  at

f oge (10 i nt roducin nat her e
i SBERE D REHRE Q2P s H0%ing' BiskRomiond: RUTh okl fepated by
two amkm(b@opreaswer mamgaars)(mm) dittedd utor ihegprabeksirgy tafk [ 109.
requirenents for the work pieces (40), and forcing
l'iquid at high pressure through ejecting neans, from

15t hé\ prenes84as I@medriniGigimt h8, arecipl tae estéB0)f dbrcingethe liquid at
higﬁ%r&ggﬂr@fist E?rrieﬁ Wk Sosyl ngejéc%rr]\lé ‘n%ag%é, which consists of a plurality of
ducts (33) leading to a plurality of orifices (32) in the rim (34, 36) which forms the
base plate (30) of the processing tank (10).

16. A process as claimed in Claim 13, wherein the step of forcing the liquid at
high pressure is carried out by ejecting means, which consists of a plurality of ducts
(33) set at anangle from 25° to 50° to the vertical.

17. A process as claimed in Claim 13, including a filtration step wherein the liquid
with the chips and particles flows out from the outlets (8) near the top of the
processing tank (10) to a receiving tank (20)and said liquid is cleaned by passing
through a filtration system (50) to remove the chips and particles, wherein the

cleaned liquid is returned through an inlet pipe (13,14)into each pressure chamber
(11,12).
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so that the liquid under high pressure firstly lifts

the work pieces (40) and the another type of abrasive
wore@oac24P) fromthe bottom of the processing PEREG2007/000391

(10), said liquid at high pressure creating:- a

hori zontal centripetal force; and an upward force from

the bottom of the processing tank (10) to the top of

the processing tank (10), and said force coning then

downwards towards the centre of the processing tank
18.( o) ProRess §5i FlaIMefbtin oflaim eddyi inglUAiNg @nicprlingngtep  wherein the

liquRRr s 6b&Ed t Bpoalgéboq@gﬂsjy%ﬁugmf) isht fh@tltﬁ@ |ﬁqraﬂ1 q@%éunﬁuféﬁ at an
the |liquid before sendin

ap%%@é%rt@“ewa%%r@r d?cqunazqnd pe"sfha@eme w% Fp?@@éé@.)
until the work pieces (40) neet the specified

requi renents for de- burrlng and pol i shing.
19. A process as claimed in Claim 13, using different types of abrasive media (42)

at progressive stages of de-burring and polishing the work pieces (42), further
including the following steps:-

removing the media (42) after completion of the stage; leaving the work pieces
(40) in the bottom of the processing tank (10);

introducing another type of abrasive media (42) at the bottom of the
processing tank (10) according to the de-burring and polishing requirements
for the work pieces (40), and

forcing liquid at high pressure through ejecting means, from the rim (34, 36)
forming the base plate (30) at the bottom of the processing tank (10),

so that the liquid under high pressure firstly lifts the work pieces (40) and the
another type of abrasive media (42) from the bottom of the processing tank (10), said
liquid at high pressure creating:-

a horizontal centripetal force; and
an upward force from the bottom of the processing tank (10) to the top of
the processing tank (10), and said force coming then downwards towards the
centre of the processing tank (10)in a spiral motion,

removing the chips and particles through continuous filtration and cooling of the liquid

before sending the liquid back to the pressure chambers (11, 12), to repeat the process
until the work pieces (40) meet the specified requirements for de-burring and polishing.
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