1 METHODS AND TOOL FOR MAI NTENANCE OF HARD SURFACES, AND A METHOD FOR
MANUFACTURI NG SUCH A TOOL Technical field The present disclosure
relates to a nethod and a tool for naintenance of hard surfaces, primarily
concrete (cenent), terrazzo and granite floor surfaces, but also 5 nmarble
or limestone surfaces. The disclosure particularly relates to a nmethod and
a tool for maintenance which are suitable for use on a regular basis to

mai ntain a polished hard floor surface. In addition, the present disclosure
relates to 10 net hods for mmintenance of hard, snmooth surfaces, primarily
wood, |inoleum |lacquer and vinyl floor surfaces. The disclosure
particularly relates to a nethods for mai ntenance which are suitable for
use on a . dail yebaEiss a0 NEGINFAR YALNSIINAYCE Her dARBNBREACESr fAage A 15such as

a floor rface. Backgro t th cl eani ng or
l'i ght pofrshing of flgorHeghdtmhs Mﬂﬁ%@gggﬁgggﬁﬁﬁﬁ%gﬂ¥%§ m of 26 )

t hr ee- di nensi onal non-woven web. The pad is usually provided as a circular,
di sc-shaped body.nuhighd;g;40 be di sconnectably nmounted on a circular
carrier plate, wWhrch T Use is caused to rotate in a plane parallel wth
the floor surface, Bt ERERt tHECHA L WEEAZBRDUGhE TR DB doftact with the
floor surface, tics1Skdghtaliytenamiessesly stheapses pihRaBllisicBgcbetareen the

fl oor surface and the carrier plate. The ¢ ie l.ate i sual ly driven by
a motor and naﬁcﬁﬁeﬁBhnﬁﬁﬁraﬁﬂga@&r?f%ﬂl 3@% Wﬂﬁgﬁ ﬁ%yiﬁg ag *@rranged to

be pushed ors pulalretle byr aiwabkémyg sopésator Tor whicivsmay petacraaged as a

1 dable ven ¢l & apel t%agsmg{ﬁocf% ed. Jooqw{amggl%r%ag Qhgani g freterial ,
e.g. polyam de ana yester, particular yl ene terephtalate

I n sone cases ﬁwetﬂ¥beﬁ§rapsg<Nn@|@QQUhﬁt@ﬁaP5f$béﬁsnL%UtW as wal nut fibers
or coconut fibelSisneq narkhe1ddbergsofethe pad is interconnected at their
mut ual points of contact by so-called nelt bonding, 10 whereby the fiber,
are subjected to hebt adafleauddet RESHitef i pattsBF FAEPTIDEPs to slightly
melt and ther ekgihoabond taigestinebher .nara, smdbdiernatisedy, or

232;;;?”3;'{hekﬁﬁmgigﬁfionﬁY Pguhghgr98&2&%Eegm§Rnny?l£antua| points of

surfaces. The disclosure particularly relates to a
methods for maintenance which are suitable for use on a
daily basis to maintain a shiny, hard, smooth surface,

15 such as a floor surface.

Background
It is known in connection with cleaning or light

polishing of floor surfaces to use a pad in the form of a
2¢  three~dimensional non-woven web. The pad is usually

provided as a circular, disc-shaped body, which is to be

disconnectably mounted on a circular carrier plate, which

in use is caused to rotate in a plane parallel with the

floor surface, such that the pad, when brought into

contact with the floor surface, is slightly comnpressed by

A
s

the pressure arising between the flcor surface and the
carrier plate. The carrier plate is usually driven by a

motor and may be mounted on a carrier frame, which may be



15 pad being inpregnated with a polymer resin, hereinafter referred to as a
"primary binder". Production of this type of non-woven pads is well
known frome.g. US-A-3,537,121, US-A-4,893,439, EP-A-0 397 374, GB-A-1 348
526 and EP-S-0 562 919, and thus does 20 not need to be further el aborated
on herein. US-A-3,537,121 discloses pads for polishing surfaces of

al um num plastic, wax and simlar surfaces. US-A3,537,121 al so discloses
production of such pads. In US- A-3,537,121 a binder m xed with abrasive

particles is 25,appligd:.tq.the.pad By .passi ng the.pad bsiymegn a pair of
squeeze rolls, one of which is partially imersed in a container for a
m xture of bi nd&MFedprh hdrabraed ve paridcii@svenidler which the pad is
allowed to cure or @iyn JdMS arkNrdiSeh- 8:E8 %iblsaPad Legqqvided, which is
30 entirely inpregnat gd by the, binder anﬂ abrssive artic|es.

US- A- 4, 893, 439 T '$¢r8ses® & p&AHT Y o PR g ot P 88T s uPF ALEL 167 41 umi num
The pad const stsolgfethiybets tabkep3tarsgani tn nadrer kateandeconsdrd utes a |l ofty
open non-woven stcrl%%teutrqg,uraar}dfggnt ai rs‘%@ bi nd r pip%ierrlg grbrc%%i ve particles
to the fibers. The pad shown in US'A 4°89% 463 has 1"5f §et” voi"d8 Fhan t hat
shown in US-A-3{88Fs121, and 5 thereby has an inproved ability to absorb
dirt, so that it canybe;used f,prya Langer period,lisq Lhepad disclosed in
US- A- 4,893,493 is entirely inpregnated by bi nder an& abrasive particles.

EP- A-0 397 374 H'3eloBey s padesiractl Bers poldls B Mee 10 PragHithes, which al so
i's entirelyid npriegratedndyribpdesrandsabrasi ve past iteheScause thePads of the
above type are frequent|y used for so-called "burnjishing", i.e. dry

pol i shing (of t e'¢n B84ai9Yy *Bast ¥)°55f (et Y aNtgHht 1S WoPA StitRees®at high
speed (1500- 15x30@0@crpmhr anderel atively | ow pressure, with a viewto
restoring a polishe urface. .This type of treatpent..is _comonly used for
both vinyl and mar bflﬁ?f%%rlivre]é%’. %aéégéhﬁlédblllé'fg}% tfﬁ‘lbgrspu“Fa 05’5 are

avai | abl e from BNB rgndescitave at eShegmati:bma ' ImEE oot dRadstt andhprovi de no
or 20 little; effeche0ns Vaik-RaEtdd LARh SWSAGES, rSUGh aéréﬁ{ag% o or
concrete, which have been subject to wear for a |onger period of tinmne.
EP-B-0 562 919 Hif§EFESes® & ndn- MoNEr Ypaeh ¥ pol ymer fiber, which is
entirely inpregnatedrbyudbnndercias ¢opprdsinag-aovdnxipune of weunable plastic

resin and abrasive particles havi particle size _of 0,1-30 pm As
exanpl es of curdg ?é%ri‘ s %ar gs"rfé"g’tqiﬁgﬁeﬁglphé)ﬁéf‘_?’eBS%Bn,'“gchs)ﬁAC%r esi ns,
mel am ne resi n &E\¥d30seacHF-asiin34Di erondd | BP 1Rt Bohelt %as aonectasorgesever al

ot her exanpj£s r%‘;]t R2:R! AUglbL e, abrash ve parli ¢l.eg, . However, according to
the pad ) a

EP- SO 562 9109, I scl osed therern iIs suitable for treatnent of
mar bl e fl oor surfacB8;Aahd3dnktyl idscoabinatddenior tirldpysraldurfareon

chem cal s, whicly aeans,uft Lhattid eaknenta mistibe made kh, the joresence of

liquid containing a salt-formng acid.
3,537,121 also discloses production of such pads. In US-

A-3,537,121 a binder mixed with abrasive particles is

25 applied to the pad by passing the pad between a pair of
sgqueeze rolls, one of which is partially immersed in a
container for a mixture of binder resin and abrasive
particles, after which the pad is allowed to cure or dry.
Thus, in US-A-3,537,121 & pad is provided, which is

30 entirely impregnated by the binder and abrasive
particles.

US-A~4,893,439 discloses a pad for polishing floor

surfaces or aluminum. The pad consists of fibers of



The pad in EP-B-0 562 919 is al so provided by passing a non-woven pad
through a nip between two squeeze 5 rolls, one of which being partially

i mrersed in a binder/abrasive particles m xture, such that the binder and
abrasive particles, via the surface of the cylinder is distributed in the
pad. Since the pad disclosed in EP-B-0 562 919 is to be 10 used in the
presence of crystallization chemcals, the nethod described in EP-B-0 562
919 actually constitutes a vitrification3nethod used with a viewto

i mproving the stain regis LAngenA ARLAUEARLLL Y, OFc8, THIR! ol LoRE, TH S
method is not suitable fo mai nt enance pur pose since it invol ves
use of speci al é?ygﬂakhvzﬁvi@ﬁﬂbhéniéﬁPSNd¢méPﬂ§FW@fﬁ@ﬁésvemhlch are to

react with cal chymiphesent dye thgefd OQBeSMJ ae8wh 0id QJsmni psplyhke cal ci um
salts. Such a nethod is typically used once in connectign with the initial

preparation of ?%%3&6@F§H€H‘WBFB?%‘%@thB%W‘“ﬁnHSf%é}éthé?“aP“Fntervals of
6-12 nont hs. SThEhé'E&iH}OdeQ&ﬁCrlhnbEdvéd] aEI?i&p 262694 i rthuso tteacconpl i cat ed
for being used on % % (g y S. of k?e t%pe referred to in
EP-B-0 562 919 é?eng i %%r)auﬁﬁg%rtﬁerﬂ%5|gna i ons *#3Mm 5200 Br own
Stone 25 Renew Pagt'lcard I83MA-40008 G .ap3SionmntRoki g hirRadypaterd bare used for
treating marbl e, 1&jdh%5g ﬁgggﬁge é %?Xﬁ% I'l'i zati on chem cals and at

p

relatively | ow Speeds ow 250 e need for crystallization
chenmicals, and ot heEP30-8utT/aded i ApidPrAg adgest $Or nake®y PREIPEINshi ng wor k
more conpl i g@t edacisinee Lhe.rcheshcal snakee1p ;herappliLedrt,onihe surface,
possibly followed b removal of excess chenicals, which also contribute to
maki ng the poli &M FPTafbrk Rf5ractffre consuni ng. andllng and application of
the chem cal s al so goastbi uhe abLpod enpeakrhazandehol § Reeanver arENt 1N
general and to th E envu{onnent |nd9art59uha5 ﬁ &st also knomn to
provi de a pollsﬁ% oRBEBF 'dofict et € sl f dbe By 181 hy FoolS TSR si ng
grindi ng or polbsﬁunQOélewanﬂsqhadﬁ‘ﬁnonﬁanbﬁagtﬁc resi gpakxed S0t h

abrasi ve paj{| C&@fﬁ dond: 20 AIR00; A usue%ms% nge sugh elempnis are fixedly
nounted on a usually rotatlng ate do hot have t he ability to
conpensate for UnEVERREss B it édf$ﬁﬁﬁcemﬁﬂﬁﬁ frée| @ad eetifidvend treat ment

of the floor suff@eRyohsd® Ser8behiNGyerasd aakbng ofodrhagt| aoiassurface in
case such an elenent is to contact the surfacilﬁi an ex ess ressure. Yet

anot her probl en?'s-H4t F95 defir PYTPTcA* s> ¢ o?“?h I stones or
metal may get sﬂuchdaﬁgﬁaamﬁaw3mhaﬂakenemﬁ§'amddCﬁuseusﬁhat@hlng of the

fl oor surfagf f;tg}lgﬁféh_%”;¥pe qLH%095§%r%gylre spegial  machinery
o ;S

capabl e of ‘appl ying a higher preéssuret e “cont surface between the
tool and the fIb@m%@@gupfaGEKKVQQBhOmSWSHaﬂﬁ§@h05ésbﬂﬂd|§e shapédrdevi ce

for cleaning puzgplg,%%%T EOPNYd $isng; A& Nyl on scouring material, which is
arranged on a rigid disc, whereby grinding elenments contalnlng i ndustri al

di anonds are pIacedrPnB2%f%%%§é%sd%%FHPﬁ@5dtﬂFVéwgﬁ%Mﬂ¥%bo§uﬁ?%@€r

di sadvant age wi tid:he devi ce @h@ﬂ@@edmweaﬁﬂﬁ%o%%él hisidkhat it does not
elimnate the risk of debris gettln stucr Eﬂ r.,near the grinding
el enents. Yet andtier o sadvVantage’ SUEARLS thics "¢ 6ol =1 3158 | ex and

t her ef ore nore grnoneveopbrieakieagnaving a particle size of 0,1-30 pm.
As examples of curable resins are mentioned phenol resin,
acrylic resins, melanine resin and urea resin. Diamond 1is
mentioned as one among several other examples of

30 plauwsible abrasive particles. However, acconrding to EP-B-
0 562 819, the pad disclosed therein is sulitable for
treatment of marble floor surfaces, and only in

combination with crystallization chemicals, which means



30 and nore difficult and expensive to manufacture. Hence, there is a
need for an inproved and sinplified nethod and tool for daily maintenance
of hard surfaces. Preferably, the nethod should be sinple to use, 6 e.qg.
by persons who do not have specialist training in floor surface
preparation, and the nmethod should be usable with conventional floor
surfacing equi pnent, e.g. burnishing nmachines, etc. A so, the tools should
be easy 5 to manufacture, not too expensjve and durable. Summary of the

| nventi on It i.s_an. _obj t.0 pravide .an Lnoproved techni.que, which
whol I'y or parti &y téf”i%rﬁ‘er?gt ﬁg%%ebepggg?ejﬁ% St Rg??l%ncfoo%rlflo uJLgrt met hods
and pads. |n parstritedhang 4 tsai§-garrdbjgeetido provide a nethod of treating a
hard surface which ig, e igasy-§-¢ 4ge g swhkeb, pr.oviides @ conparable or
better result than the prior art nmethods. In particular, it is an object to
provi de a net hokRtHae # r5vEHet ai% thePLHard M1E Ut 1eest brre s@hestdne- | i ke
surfaces. 5 rdN-addhdidmahiebjmGhql sat0iAneVigde aaethad of polishing,
cl eaning or otherw se nmintaining hard, snmooth and refera%l(#l gl 0SSy
surfaces, in pa?ti®ararr43:96r PRUrF4EEs™ Hithe afiv el i harat By B FEduced need
for surface- 20andmbousing @arcileard ngiehem caksacdhef ithvemiliieanekS based on
the i dea that absrajjs¥eikpuatretdi cil eéhej natdhe form of dianond particles provide a
pol i shi ng ef f ect PehtTs Vastl y Slﬂaper'i or to that achievable with those
abrasi ve particl es Gsede ithet hed 26ecanptésisidwa-P no & ¢l °ER Bo0hb862 919, and

that this polishing;gf {6Ct S50 SUPCL] Of 2 AS 5018} 1 naLe: I hepeed for
crystallization chemcal s and ot her surface-inproving agents. The

invention is detihed BgstHEdpperded PniepetdeAfrt 3D 31 &PABE 1 ERBE8d? ment s are
set forth in theidepensent, ekahas anrdai vitihe Lokl om ngpdesstd phi-on and
draw ngs. According to a first aspect, .t here is provi de%,g met hod for
mai nt ai ni ng a hard” SRobtH"§ar P& rehe’ suf -© PATE COMBTTsiig®a materi al
sel ected from amgmedpicaonsi shingylef fwoodsi pokwer emmtcer palpodeacquer and

! T e LRSS EOMRLLSL09, 10 % JBOL T (LU, g ARE N1 ex1 b
cals, including acids, which are to react with calcium
present in the floor surface to form insoluble calcium
salts. Such a method is typically used once in connection
with the initial preparation of the polished marble

20 floor, and thereafter at intervals of 6-12 months. The
method described in EP~B-0 5462 919 is thus too compli=~
cated for being used on a daily basis.

Pads of the type referred to in EP-B-0 562 %19 are
sold by 3M® under the designations “3M™ 5200 Brown Stone

2%  Renew Pad” and "3M™ 4000 Grey Séone Polish Pad®, and are
used for treating marble in the presence of crystail-
ization chemicals and at relatively low speeds (below 250
rpm) .

The need for crystallization chemicals, and other

30 surface-improving agents, makes the polishing work more
complicated, since the chemicals are to be applied to the
surface, possibly fellowed by removal of excess

chemicals, which also contribute to making the polishing



5 to the pad, on a contact surface between the pad and the hard surface.
The abrasive particles conprise dianond particles. The treatnent is
performed using a pad conprising an open, lofty, three dinensional
non-woven web of fibers. 10The conbination of a flexible pad and di anond
particles provides conpensation for unevenness in the surface, and
distributes the pressure applied to the pad evenly. Al so, this conbination,
through the flexibility of the pad, consicderably reduces the risk of the

di anonds 15 scratching.t surface, _ i i amond. . icles as
abrasive parti chgégk dﬂ%’gﬁ g%ﬁ gﬁf'%gg ré%"d,Hag?m}'%{t(ﬂgggr Pcé‘sc’“g?%%/ioglegﬁan ef f ect
equal to or betteenidadn @ ebnebhvet ifopatedrashveagsarcei thes, both in wet
and dry conditi @Rs;rdnRcRarid guharsy tha userf 20k diarmnds.gnabl es the
surface-inproving agent to be abolished, thereby elimnating its handling.
The treatnment nBy*bHEUpeFforned substantially in the absence of liquid on
the contact surface,r:i ;€. alderosubst anbi add v @by gondisthaassy or in the
presence of water 25 on the coptact. surface, i.e. under wet conditions. In
barticul ar, 1 he CRERt o™ sy Bé BerForfent |5 FRes e Sdifa o Yater and a
cl eani ng agent palishengomtachtsunide g rotherelmstimkragin nigedbiing
excellently with | naint e ce/. i . (g 0l.n one
enbodi nment , thed%%%g'glg\%é%te#?iggf eg%a'r g{lglgﬁggdﬁg(%?{?ﬁ%&pggﬂg@ %é:gns of a
secondary bi ndetlemdaicearyd iabeayi vategedn tio Wea dbidedtwhens trledei ng t he
floor. Specificahdy.daot Re: akraskye a[ﬁ:?irlti't?l €S MRyeheabonded, to dhess8 pad
only in the vicinity of the contact surface. This is advantageous, since
the abrasive patfitdifeélptes@ht <P n"the epdr tS BrEVChe PRI ERAt *ardenot in
contact with theihar dustideaacerdoo ngirafiuhing loranyaf uned ic@ncaandritaer ef ore can
be 5 seen as a waste. . The treatgent {r’rrg%/ ?e Eertf ortnggl usi a pad

havi ng di anond PATTACEl 8% Grcar alethge “BF Aneter Cof 0% 't & %05”6%1 “Bref erabl y
bet ween 0,1 andaiS:rperants mostspref efaabkyoetiiwpenbPerand tbapm 10The
Lreatment mey bgopstloLymd Jusing; 8, Rad ayl gL aoDAL PALLLELES (GOMPT T Sing
at | east one of natural dianond particles, industrial di anond particles and
coat ed di anond pl tsteFesin THenpad Wy eHaven's® dedsfFeysofsciresehitfsanf40 kg/ nB,
15 preferably 20n3%:kgf nBirfERUS, pihe 19adcgoPAISeSr & JAlatbyel ) | arge
amount of voids, into which dust, debris and particles may mgrate during
the treatnent. ﬁﬂ‘ﬁﬁsﬁald‘ﬂ%‘fh’i‘?“‘ﬁf’oc%\p"ftﬁ"regé’fe%f%]ﬁfm@oﬁt%’i%’é?di gﬁeﬁwepad r at her
t han bei ng di sttd bitkedoht:dthevar e Whaneet hend neat nerd the floor

20 surface.

WO03/075734 discleses a disc-shaped device for
cleaning purposes, comprising a nylon scouring material,
which is arranged on a rigid disc, whereby grinding
elements containing industriazl diamonds are placed in

25  recesses in the active scouring surface. A disadvantage
with the device disclosed in WO03/07534 is that it does
not eliminate the risk of debris getting stuck in or near
the grinding elements. Yet another disadvantage 1s that
this tool is complex and therefore more prone toe breaking

3¢ and more difficult and expensive to manufacture.

Hence, there is a need for an inproved and simpli-
fied method and tool for daily maintenance of hard

surfaces. Preferably, the method should be simple to use,



20 taking place, elimnating the need for additional dust collecting

equi pnent. Also, by allowing debris to mgrate into the pad, the risk for
scratching of the surface is reduced The hard, snooth surface nmay be a
floor surface. 25The pad, while in contact with the hard surface, may be
caused to rove in relation to the hard surface. The pad, while in
contact with the hard surface, nay be caused to rotate at a rotational
speed of 50-3000 rpm preferably of 100-1%00 rpm 30In one enbodi nent, the
surface may CONpEl§e 1y pekysms Bl & ik, nsbch as:pel yvinyl and the
treatment may be_ perforned using,a Pad haviﬁg di anond particles of an 9
aver age di amet er “of bEtWERR & IPARY TS pArAnd Bt et eferaBl §e bet ween 3 and

12 pm | n anot hers@Enivodinentgnvichei sunf 680 WHEaseSg |dNebeym , and the
treatnent is perforied.usi d 3 haying diamnd particles of an average
di ameter of between O?ngﬁﬁgfgng%iE%féfé;% ﬂf*ﬁg?ﬁ% “3o4hd A2 S§fvand nost
preferably betwekh @rafdceiqsm not too keppyetiwnehheduenbadi nent the

treatment is perforned using a pad having dianond particles of an average
10 di aneter of between 0,1 and 15 pm preferably between 3 and 12 pm and

most preferably BUEREEA08 Hikd TRVeRs ion The hard, snmooth surface may have

a hardness | ess thanIabehuﬁoHp&&;t@fgiﬁ%ﬁ£4$n|§§§mk%@ntégﬂghu% mobs and
nost preferably |.es tQ?fl h. 15The treatnment may be pérfornmed in

about 1 | )
the absence of ah &1t &2t 1V CAnBUbt gt Y st FHCetPnbhoviring  afferitis hoahe he

contact surfHte.prior afhendtépns"sur hade: i MPravipguagents”;d sspunderstood to

i ncl ude substancgs t.hat ed when treating the 20 surface to interact
with the surface 68 reﬁﬁg%%Wﬁggiéﬁf%§8% %%%éﬁﬁgb%%ji% A eXEnpI8s of
surf ace- i nprovi ' i&§ehs srznebey nenvisoned! whaxbsproiikss & esinisradas ni sh and

simlar products: Seapsr delergents, and sim) ar praduets that are added for
cl eani ng purposes are not considered 25"surface-inproving agents".

The term "ef f ectiVE  ahbiint Lt &% dePaEdodca®ranidrsuntethdratitas suf fi ci ent
to achi eve a:neasurable @rossrd EROYERBNCRSc0IMaMLEY; L0 Lo Sape treat nent
132280

using a liquid contajnin no_s rtgce-inproving agent at al

itiona Ject 1s to pfovide a method of
polishing, cleaning or otherwise maintaining hard, smooth
and preferably glossy surfaces, in particular floor
surfaces, with an eliminated or reduced need for surface-
20 improving or <leaning chemicals.

The invention is based on the idea that abrasive
particles in the form of diamond particles provide a
pelishing effect which is vastly superior to that
achievable with those abrasive particles used in the

25 eramples shown in e.g. EP-B-0 562 %19, and that this
polishing effect is so superior as to eliminate the naed
for crystallizetion chemicals and other surface-improving
agents.,

The invention is defined by the appended independent

30 claims. Embodiments are set forth in the dependent claims
and in the following description and drawings.

According to a first aspect, there is preovided a

method for maintaining & hard, smooth surface, the sur-



30The definition of an effective anbunt nmay vary in relation to at what
interval the treatnment is being perfornmed. Hence, for an ad-hoc treatnent,
i.e. a single occasion, a much higher amount May be needed to achieve a 10
surface-inproving effect, than if the treatnent was perfornmed with an
interval of one OK a few days, or even a week. The anmount may need to be
adjusted to apply to the respective type of surface-inproving agent chosen
and 5 to the type of surface that is beifg treated. According to

anot her aSpeCtdﬁkﬂeﬁgmﬁéuBAgvﬁqﬁge§lg?HQ9%cE8 ﬂﬁm alnhﬂgc%nbard smoot h
surface, the surface conprising a nateri al l'ect ed f?on1a group consi sting
of a gel coat, gVéS@faﬂ@“hupethFVGMéﬁawél lpheuda) amet how leompr 154 ng

treatnent of the Skl asWist By & Lhexit & dade birdhe presenceef abrasive
particles, bonded to the pad, on a contact surface between the pad and the

hard surface. fﬁéeaBﬁﬁsHJetbﬁﬂPﬁﬁpéécd%%ﬁ*?ééévﬁﬁéﬁﬁhal%%rFPBF%% The
t r eat ment i&»peﬂthBEﬂﬂlnohh@<iﬁ1abseﬂﬁﬁ%ﬁk antﬁﬁieehbweuamﬂunth&f
surf ace- |nprOV|nqda ents on._the contact t he treatnent is

performed using a paardﬁﬁﬁng?ﬁﬁwgﬁlVLe%“HJS$?§foﬁFe§ed?ﬁ%WS|onal
non-woven web dafarfibées. Ther thertmene, 14 hendorgeprovinded @dret hod for

treating 20 or JpRLbtainng Bohardo3utf aGe CONPLIAING,A Shone,of Stone-!i ke

material, the net conpri sing treat ment of e surface with a flexible
pad, in the pr esgneé bflealsrasi ve particles, bonded to the pad, on a contact

surface betmeen therpad:and.ihenhakd; surface. wheneunqihg,25 abrasive
particles conprise dianond particles, and the treatnment is perforned in the

absence of an éﬁfééf}%%fﬁﬁﬁhﬁf SPTREYSRITY F4F i UIFVEGBRES o fHE cont act
surface. . sulliect erand” di anoindt ek stiunderstoos dpp1ieel idenpabay al  di amond

as well as synthet C nDn and di anond 3 rti coated with
any suitable coatP% q& g? %é?mglnatlonT g ? {ﬂ%%LffEQ 36g}éﬁﬁunt" i's
under stood as arf aheumﬁhthabSiQBnebﬁﬁltﬂanEstohaohwevefaim£asamahhe gl oss

11 |nprovquntS@§agggp@jegetgfgge .Same treatnent using a liquid containing
no crystallization agent at a Amounts known to be effective are about

1-2 liters of crystatP%z&tpeercagent i congsi shmypire3p20s ) arelgtn of 5 e.q.

nmagnesi um hexafdowokRsid n@aase)snpe&hSQumPa&fs bLooracssurhagcerQr .g,81 ngl e
treatment operation. Hen anounts_known to be effective on an ad-hoc

basi s range fréﬁlEBdEPAﬁI4L6mbﬁﬁﬁa§ﬁe§?ﬂﬁf%é9%?*dﬁ¥6§fY%éﬁ¥e pEFSm2 1 oor
surface. Howevewrihdidh u»tGﬁdaﬁd‘iycSi;.alcbhaﬂtﬂm agenpsrtecglantl 4@ asgadd o of

goﬁggclfoﬁlmnt%ngmg 5&&Q%b qﬁ%lggr :ﬁnl%%?ng%P%%EﬁgléB g%'gboip
ished, thereby elxmlnatlng its handling.

The treatment may be performed substantially in the
absence of ligquid on the contact surface, i.e. under
substantially dry conditions; or in the presence of water

25 on the contact surface, i.e. under wet conditioens. In
particular, the treatment may be performed in the
presence of water and a cleaning agenlt on the contact
surface, thereby making it combine excellently with the
daily malntenance/cleaning operations.

30 In one embodiment, the abrasive particles are bonded
to the pad by means of a secondary binder. Hence, no
abrasives need to be added when treating the floor.

Specifically, the abrasive particles may be bonded to the



mai nt enance. Hence, anounts known to be effective for maintenance on a
regul ar basis range from about 0,004 g of magnesi um hexafl uorosilicate per
n2 floor surface. It 15 is understood that there are other types of
crystall- ization agents, e.g. zinc hexafluorosilicate, hydrofluoric acid
and oxalic acid. The val ues given above may thus need to be adjusted to
apply to the respective type of crystallization agent chosen. 20The

conmbi nation of a flexible pad and di anondgparticles provi des conpensation

for unevenness igad hgisurfage, vand, di Stki but egnthe. pressure ligd to the
pad evenly. Al so, tth§conbination, ﬁﬁrough thg ff%g%%???%ngggtkg pad,
consi derabl y rediCELEABC Y sKBFC tHe dPamdhds P255E3 CREABE Tthénstire ace.
Usi ng di anond pap4d:itcl es ds: abrashae fpar hd€l@s cvhen:Paliicghing rhard st one
surfaces providegﬂggcgffect egu?i to or better than use of conventi onal

abrasive particles, both i wet ahd dFy ESHEProR Yi*parts &arake the use

of 30 di anonds et es ¢ heasceystal | i zati on agent to be abolished, thereby
el iminating its handig. . Thecht ealyrent oimy, heaPerf,or ned. substantial Ly in
d ri -

the absence of liquid on the contact sufface, r.e. ) 8tbstantially
dry conditions; Srarepdtier thrésentl of aiarare dnartieecort Act tsusbace, i.e.

during wet condifieaRsanlp Heantisu ar antihgs theabaenls My be parformed in the
presence of water and a cl eaning agent on the contact 5 surface, thereby

maki ng it conbi n&ELERIT Nl y Wit h the daily maintenancel cl eani ng
operations. iin one efthedimmnkent hevabeasd ve rpanti.slLs sapss harded to the pad
by neans of a sqg%%gqry Q&qgﬁés Hence, .no abrasives need to be added when
treating the floor. 10 Epecitrealdy thad fr a§7ve Pir OF ciE idy be bonded
to the pad only dipmprhe pdrgiiniley, ofnduler contddetosdinfaacecidhisa s

advant ageous, shgg@eghgnggkgs%gngﬁgﬁicIes present in the parts of the pad
that are not in contact with the hard surface do not ful fill any function

and therefore can be™M% P§deRand ayenastersiTheofbrasi veapatt ikoles may have an

average di anst efpre@bril 00-39 PP Prafer abhy het weep, &L and 15 pm and
nost preferably b?tmee The abrasive particles may

conprise at |east® SHéW%5}36?§gf$%§ﬁgh?5ﬁﬁﬂéspa%TFbP@é?hi%ﬂﬂSt?P%ﬂi%iannnd
particles and ceatedadiiamendupantioekes. during tihe debeatmentrnogy be
per for med us1 ng A-bafk having, di amond, partl gl gs, of, an.ayerage, diameter of
than being distributed in the area where the treatment is
20  taking place, eliminating the need for additional dust
collecting equipment. Also, by allowing debris to migrate
into the pad, the risk for scratching of the surface is
reduced.
The hard, smooth surface may be a floor surface.
25 The pad, while in contact with the hard surface, may
be caused to move in relation to the hard surface.
The pad, while in contact with the hard surface, may
be caused to rotate at a rotational speed of 50-3000 pm,
preferably of 100-1500 rpm.
30 In one embodiment, the surface may comprise a
polymer material, such as polyvinyl and the treatment may

be performed using a pad having diamond particles of an



preferably between 0,1 and 15 pm and nost preferably 25 between 5 and 15
pm In one enbodi nent, the pad that is used conprises an open, |ofty,
t hree di nensi onal non-woven web of fibers. Such webs are available at a
relatively |l ow cost and in standard sized adapted for the existing
surfaci ng 30machi nes. The pad may have a density of |ess than 40

kg/ n8, preferably 20-35 kg/rd. Thus, the pad conprises a relatively large
amount of voids, into which dust, debris ¢13 and particles nmay mgrate
during the treat geftagelTRYSedUSHrl SodRe® haT 8 EXEENL GONLained in the pad
rat her than bei nﬁ d}'[stri_.bu%eepl in the area where the treatnent is taking

pl ace, elim nati REStHEPHESE FEE addfitd dral™dust 5 col | ecting equi pnent .

Al so, by allow ng delmi sndthdd ghBbEinddi0 the Ppadact heodiskefor scratching
of the surface is,reduced, The nmethod is particularly sujtable for
use on-a floor séﬂoglé%%"lﬁnl%ethﬁe ﬁ%&dt"ieé‘ttpé? tHEGPATES HiiEPi 2% where the
surface is a 5toheviow stemnend ket hater bdl ahawengga handnessepf about 5 noh
or nore, prefera -7 es. af . faces, ar ncrete,
terrazzo, grani tgé%«}te%.n Ow%n&ﬁ%’aiﬁ\%ﬁ? e}}i %gg%% %ijt a\?\ngt ﬁ?t’ﬁ‘edﬂar d
surface, may be Batis@deferdidivabetatern ¥r avaté oval speed of 50-3000 rpm

preferab!y of 100-15G49 GPManother é%ﬁ%dﬁﬁ@ﬁ@rgﬂ@ttQEQkﬁg%tpggfégggﬂémgg a
substantially regul ar basis, such as daily, weekly or nonthly.

20Furt hermore, therd PsPPt ovivded Haw6sr PortiGleat Phgra sNaFrwsur f ace, the
tool conprisihg aidneexicbde Hpadebave ng 288 aetinyeptseatsmpt nswidace

presenting abrasjyve.particles bonded to th ad. The pad presents a first
portion wherein sréale& ~a'”Paa‘s]rid\e;émfigr riegfleé'ﬂébg-‘f£ 2"%”858# 4% g fTrst 25
concentration, and aTsecond! . pemnteion shaveng nmysesondy H=eveEs£anreentrati on of

sai d abrasive pafiiCLES,: SAldrnabrasis rticl.es. conprisi i_anmond
particl es. I'n one embodi rrén?l,sé%éﬁgggséclg%é Eld%fi or?ui%sggﬁ(gjs"t ﬁﬂgi ally

free from di anontPPaPtf et edly30Sihddanhaebabr dsivgk- particles present in the

parts of thes pad thake al@aRAbnt MGOREAGL M Bat Ne har dpsurface 4o not
fulfill any func‘;tl ads according to this disclosure can be manufactured

on, . . .
at a | ower cost. ff&tlge AMPNE L £ PR BIERFE VBT OF hBY pRRETEPI A9 ridtes or reduces
t he harnful effescinsathatudiaarond abrasive particles could otherw se have on

the hard surface. He .. the.tool may be used for / hard surface, such as
surfaces of wood, DEE term gurrace* mpro&ﬁng agentéinxs UnéLrstood £

include substances that zre added when treating the
20 surface to interact with the surface to render the
surface more glossy. As examples of surface-improving
agents can be mentioned, waxes, oils, resins, varnish and
similar products. Boap, detergents and similar products
that are added for cleaning purposes are not considered
25  “surface-improving agents”.

The term “effective amount” is understood as an
amount that is sufficient te achieve a measurable gloss
improvement as compared to the same treatment using a
liquid containing ne surface-improving agent at all.

30 The definition of an effective amount may vary in
reletion to at what interval the treatment is being
performed. Hence, for an ad-hoc treatment, 1.e. a single

occasion, a much higher amount may be needed fo achieve a



5 lam nate, marble, granite, concrete, terrazzo, etc. However, the tool is
particularly effective for hard stone or stone-like surfaces, such as
granite, concrete, terrazzo, etc. In one enbodi nent, the pad consists of a
di sc-shaped 10 body having a thickness and a first surface, wherein said
abrasive particles are present on said first surface and down to a depth
fromsaid first surface, which depth is |l ess than said thickness, such that
said first portion is at said first surfigce and said second portion is at a
15 second surfa opposite.said. first. f. . I ing. .the second
surface free fr%%?i%?a?%yégﬁg e?%éﬁnéna§%{ﬁ'e§?&tzgﬁgﬁgg%%ﬁgnt of the pad
to a Vel cro hookeddonnedtorthoan al wmvizér o hlatce oF sa flei Keyat ed. eVena second
enmbodi ment, the, padyiconsd sheulf @ dinsea &0 rehapedshedyhawiing«a thickness
and a first surface, wherein said abrasive particles are present over |ess
than the entiret9 FEFPETIFECEYPR Ut SLRARCEAT PT 18T 28RBT sSEEHRE Poftions are
situated adjacend t@achy@t har sakrsal dnhirsd swunbacsarthi s second enbodi nent
facilitates mgra- 25 th$n og dust and deijst%nto Lheﬁgaqid I n one
enbodi ment, the pad EoRPri'des at Open, oIy, thtee dPABhYIGndl non-woven
web, includi ng eetplodr &1 tneiotainber s, hwhi clerapeh adhgired, ttteeach ot her at
their points of I t.ac i rticles be bonded to
the fibers of tﬁgH%gg %@gglggh%ﬁgg%egﬁ?%%g%#%gé%%eék%hg %%ﬁ i ng of the
fibers of the pahsdéésrnot! engakhsratay ¢heed ang betons inegandmeel ytiaf f ect ed by

the fact tha theabrashye sRagtidRseat 0NN RPLESRN watnhthe contact
surface. As non-limting exanples, the secondary binder may be sel ected

froma group cohsi<Piag®t pRehdt HTESERCE 5°éPant he® PEsFH-%frea resin and
epoxy resin. bonaekint ONgheephadi srent cohbecisecendas otvadert Heopas a
plurality of distjnct prqfletzybavhng a?naxinun1déa ter which is smaller
than an averagé”}eﬁé?h]%% WEEA“T N0 P6i AT S Of Snlit tial “'Eont AW 35 %a i ber .
Thus, the fibergizwedlifemnct-lent iTiel yreoated By phefdimedein rési n,
facilitating funfher.the Ju grationof,gdust And,0ebid s, |,pLo; dpe pad. The
abrasive particles may conprise di anond particles ﬁaV|ng an aver age

di amet er of 0, 12g€9t80°pihepreneidblsyprbatdweandot e aitat8epimidnd nost
preferably 1.5hatMeeRed Ndgld PR comprisitie aRadpamy 1butt hamcenpri se
second abrasive particles selected froma_group consisting of graphite, tin
oxi de, silicon TEEBFUR HNdCAr i HumesxP el thers

Furthermore, there is provided a method for treating
20  or maintaining a hard surface comprising a stone or
stone-like material, the method comprising treatment of
the surface with a flexible pad, in the presence of
abrasive particles, bonded to the pad, on a contact
surface hetween the pad and the hard surface, wherein the
25 abrasive particles comprise diamond particles, and the
treatment is performed in the absgence of an effective
amount of crystallization agent on the contact surface.
The term “diamond” is understood to include natural
diamond as well as synthetic diamond, and diamond
30 particles being coated with any suitable ceoating, e.g.
silver.
The term “effective amount” is understood as an

amount that is sulficient to achieve a measurable gloss



The pad is preferably provided in the shape of a 20 circular disc having a
di aneter between 30 and 100 cm and an unconpressed thi ckness between 1 and
5 cm 'furthernore, there is provided a nmethod for manufacturing a
pad for treating a hard surface. The nmethod conprises: providing a pad, and
applying, on a first sure 25 face of the pad, a m xture of a binder and
abrasi ve particles including dianond, such that said pad presents a first
portion wherein said abrasive partlcles qre present in a first
concentration and a second portion, having a second, |ower concentration of

sai d abrasive 30WEPYERTYSs S ﬁO'H?f*e‘Oé’nBBd‘r’?fbﬁFme He LBEBhd oW Pon i s
substantially f]l’leﬁllfdl’GdSIﬂtSﬁIndn@.bfcaS:lry/@L@Bl’JIdaﬂzheﬁ agkme abrasi.ve particles may

be prOV|dedtothef|r surf ) in oII|n r.di ing. 16 Bri ef
description of ¥&"4F ali i Loab etMI%C‘O (Ty -]T%b kRt ag gd acsg(l%r ding to a

first enbodi mmryssﬁ&gsz@aSZba@W(aOpadl %mo?diimgs tog ‘aesgttond enbodi ment .
Figs 3a-3b show enl arged L@nopeagm%%oomcﬂ%q e&co;roqugﬁ @;bhe present

di scl osure, before and after the bi'nder and abrasive particles have been
applied. 10 Figprfaae4frsiont 8l é@?éﬁlf‘%ﬁt EPFAHU HECoPENRY tBOPRRS i r st

enbodi ment, andnnenbasgereatt Ofe anPaF tdomoef Lides Q@QgeFfJQ)m Brbst a
secti onal vi ew of a floor surfaci t%% machi ne on a pad according
ErPpET

to the disclosuted PFsCismanicey™ * %ﬁ%ﬁ“érﬂfordf“ Oé’r The
description w ldu:friakst fi@caumom:aldt@al csynﬁaahheatfmn agent n . kge aet hod for

mai ntenanc_ of harqlsurjalcgﬁpl £ 4 ubs%q{g t,(loyb ItIQerr@(ghq1 %S

manuf act ur i g tthe %t o0l e Use o et oof ai nt enance
of a hard surf acmeatedly, Referin rtgmmangl Wigh @rhnelryeomwgtﬂolvm a pad | nade

up froman Oper}nam@feaxn $r%@ngé mepsi.aral . nen: wevieh Jel.of ;25 ibers 2. A
first surface of the p 1 has a portion Pl presenting abrasive particles

bonded to t he “kﬁnﬁgnﬁ@gh§x1d regular basis range from about 0,004 g
of magnesium hexafluorocsilicate per m° floor surface. It

15 is understood that there are other types of crystall-~
ization agents, e.g. zinc hexafluorosilicate, hydro-
fiucric acid and oxalic acid. The values given above may
thus need to be adjusted to apply to the respective type
of crystallization agent chosen.

20 The combination of a flexible pad and diamend
particles provides compensation for unevenness in the
surface, and distributes the pressure appllied to the pad
evenly. Also, this combination, through the flexibility
of the pad, considerably reduces the risk of the diamonds

2% scratching the surface.

Using diamond particles as abrasive particles whq?
polishing hard stone surfaces provides an effect esgual to
or better than use of conventional abrasive particles,
both in wet and dry conditions. In particulsar, the use of

30 diamonds enables the crystallization agent to be abol-
ished, thereby eliminating its handling.

The treatment may bhe performed substantially in the

absence of liquid on the contact surface, i.e. during



of a secondary binder, i.e. a binder having as a main purpose to bond
fibers to the web. The pad 1 is circular in shape. 30Referring to Fig. |b,
a cross section along the line 51-52 in Fig. lais showm. As is indicated
in Fig. Ib, the portion Pl presenting the abrasive particles is present at
the first surface A and to a depth D, which is 17 less than the thickness
T of the pad 1. Hence, at the second surface B there is a portion P2, which
is substantially free fromthe abrasive particles and the secondary bi nder.

SVhen referring o, tReEth oNsuryi Lol 40,08 under st ngrtions of the
macrostructure of the padpgﬁaﬁé n%t aorFions o? t%%%%ﬁ ?3?%6% "FIders.

Referring to Fi gl J&€aRt"9Ft tHEF&CS s isRow i vt arorgadidns .t e di fference
being t hat therepéﬁdﬁuigrpQﬁki@Begﬁkm@|ﬁgyakzb@@f&h&§£i%pf%@ce A, which
portion P2' is substantla%k%gfree romthe abrasive particles and the

presence Eh SHbGIFHENtS'Y FAED A hshoecHrcECl es are

secondary bi nder~
present throughoirficke, sevordar yahimder, cand nehexfé hiems 115.ame thended to

each other by a pri . bi nder or. by being nelt-bonded. A
description of thé‘%?é%ﬁ?%?%%ﬁedgﬂ%”ﬁgg nggég?a?hg to the enbodi nent

di scussed wi th referéncend ¢wFPgEndnd ahde | 4bwisk e now dielgs ver. L20As: a
starting materialo Gkl 4 &y ndhss Shaped. Fd.td %%%J.Oﬂgn% n £l oor
f 20 (51 cm, at

Pol i shing Pad having a dianeter o i nches c i'ckness of 28 mm
and a wei ght of ABP3¢Yane"sk4s toiser].addae hvipad $ Tar el ditkabl @f.r om

Git/Mecrbtron, WensiciAy, UShAe dhesstargdngdenshdy »ef nduddhe pag was

t hereby 27 kg/nB.c_mFigl 3a #@ a nicroscoge_photograph showi ng the pad prior
to application di*t Re polymef FesiM/tabrbsiife cpartsicIses 2 e omErgis 3a, it
can be seen thatadvhetigdrerss consd ithet bhgadive pad: areshekésdmagethese at their

points 10 of mutugl .coptact 0 _primary polymer resin. The pad is
f1 exi bl e and reéilfént'éﬁl ggﬁﬁgfgéggﬁo$§é§fe%oéﬁlAn?ﬁgh VF%QFE? A

homogenous pol yrigEIpesidr mokt tvef Mds apy eparcgdon consitskirafpnf <200bg PA resin
52- 68 phenolisresiRn(ayad @sr=18 ble from Perstorp AB, Perstorp, Sweden),
100 g of T-RODO ethanol (available fromAfort & Cronhol m AB, Bromm,
Sweden) and 20 g of LANDSTESENDF G L8k dicnbAYe pHr BiveFese (Hvaktabl e from
Lands Super abr asitves] t@0.30 New pferdeyaDly between 0,1 and 15 pm and

nmost preferably between 10 and 15 um.
The abrasive particles may comprise at least one of
20 natural diamond particles, industrial diamond particles
and coated diamond particles.

The treatment may be performed using & pad having
diamond particles of an average diameter of 0,1 to 30 AT
preferably between 0,1 and 15 um and most preferably

25 between 5 and 1% um.

In one embodiment, the pad that is used comprises an
open, lofty, three dimensional non-woven weh of fibers.
Such webs are available at a relatively low cost and in
standard sized adapted for the existing surfacing

30 machines,

The pad may have a density of less than 40 kg/m°,

preferably 20-35 kg/w’®. Thus, the pad comprises a

relatively large amount of voids, into which dust, debris



5 USA). Just before application of the mxture, 60 g of 65% p-tol uene
sulfonic acid (PTS) was added as a hardener. The resin m xture was
sprayed onto a first one A of the surfaces of the polishing pad, using a
standard-type conpressed air spray gun (normally used for spraying 10
paint). The pad with the uncured resin thereafter weighed 173 grans.
Subsequently, the pad was placed in a hot air oven at approximately 120'C
for approximately 20 m nutes. The pad hasznow assunmed the appearance that
can be seen fro o] phot oar aph.. 15 d obul es or
droplets 11 of tn}rillg:l ?Jgé?g?lp%gpklgg Aé%mgxtt@u?e }r%eeﬁo Y %Ioﬁg EReh i ber, al so
bet ween the fibef'$t péi ft & dﬁfﬁﬁt%enéoﬁ?f&@tmeqi‘h@ﬁ dr*“@plpetisraﬂ‘erso

di stributed t hatt!{al}ﬁbfairb@rcﬁsﬁ_gl whi & shheye ane agheredare not eontirely
covered. A nore clear i] |UStI‘?tIOI’l of this is found in 20 Figs 4a-4h, which

show a pad as destri'Bel HfovE  Wrt'le rPofetdhdeefol & qidisipmal swatan
enl argement of acqdetiomy efut hatnpadi6bi gay 4tnlowihheroezlbm dr@iﬂn@%aé«é of

bi nder/particle t t ached .t ers._In order to evaluate
t he performance rﬂ‘%t ﬁée ppafiieZgBe 0 Eiccéf Scr égé?’l%eodf PGV TEShpatati ve
tests were carridveat. in order to eval uate two different 20 |nch (51 cm

pads, prepared as deggyiedcaboydia L ish 008 Leferred 1o gs el | ow,
having 7-12 pm silver coated di anond part a “setond ofie, referred

to as 30"green",f498¥i A6 - pm nor nal  di am)nd partl cles. As a reference,

two differento comer ghaldeytnayaid %M:&E@%M‘E‘éép%maw@&é ngh (51 cm
311Th 5200 Brown Stone Renew Pad 19 and a 20 inch (51 cm 3M 4000 G ey

Stone Pol i sh PadW&PES Used, Shoth Hvarrasi'd XerBmramalshavpsylz, MN, USA.
The tests were rmdeness taoadbhif er ent: surfaee pypas:aiol parden. marbl e

(marble fromthe, KRH’P den area ol a%egeare Nor r kOtDI ng, Sweden) and K40
concrete. Each test was cafried out sUrface of “aboYt*r AP s ng a
Coor & Kleever Gtystallizer 1250KG fI oor ourfacing nachine (available from

Coor & Kleever, S A r,BaLcel ghge SPALD): AV DG, | arrier plate
adapted for receivi ng]a%rég1 10 inech fl ootr g hfeo?lg%s g at abolt’ 175 rpm

The test includéd ﬁ%‘l’f“éhltﬁgr‘?‘{’%tes&r‘f%c’é?tfaérloa@bmpeﬁdnvﬁu‘tfé‘ﬁﬁw fitve surface
gl oss was neasurﬁdf@iatﬁ@vefaiom@tw Qf&nthe area before and after each
treatment using a S Cenma | G 310 d osschecker. The gl oss value in the
t abl es bel ow 15 cons @I ut‘gaf'ﬁ@é“a\’/“éﬁ’aﬁ% RPAFGEMFDIoeAcAUAHER IR Gh gl oss i s
rated 80-90. Semegglasdzisssratweth 56- (%nySamwu}s draked:30,-.45. Rubbed effect

is rated 20,35. FlahﬂﬁQﬁ@Pm&f%,r%%gge 7ol prov1ded a tool for treating a
hard surface, the tool comprising a flexible pad having
an active treatment surface presenting abrasive particles
bonded to the pad. The pad presents a first portion
wherein said abrasive particles are present in a first

25 concentration, and a second portion having a second,
lower concentration of said abrasive particles, said
abrasive particles comprising diamond particles.

In one embodiment, the second portion is
substantially free from diamond particles.

30 Since the abrasive particles present in the parts of
the pad that are not in contact with the hard surface do
not fulfill any function, pads according te this

disclosure can be manufactured at a lower Cost.



. Each surface was tested both dry and using water as 20 a lubricant.
Addi tionally, the concrete surface was tested using Coor Rosa/K-2
crystallizer (available from Coor & Kleever S. A, Barcelona, Spain) as

lubricant, i.e. the crystallization chenical nentioned in EP-S-0 562 919 as
conpri si ng magnesi um hexafl uourosilicate as crystall- 25ization agent.
When testing the 3Mn pads, each surface portion was first treated with the
brown pad and subsequently with the gray pad. Table 1: Tests

performed with vater s Hubkeant, on 20 Kolqmndan, arble Fadprown@ ayGreen
Initial gloss 171710 Liquid Water Water\Water _36 35156 Frval
gl 0ss117 harmful effects that diamond abrasive particles could

otherwise have on the hard surface. Hence, the tocol may

be used for any hard surface, such as surfaces of wood,

5 laminate, marble, granite, concrete, terrazzo, etco.
However, the tool is particularly effective for harg
stone or stone-like surfaces, such as granite, concrete,
terrazzo, etc.

In one embodiment, the pad consists of a disc-shaped

10 body having a thickness and a first surface, wherein saig
abrasive particles are present on said first surface and
down to a depth from said first surface, which depth is
less than said thickness, such that said first portion is
at said first surface and said second portion is at a

15 second surface, opposite said first surface. By leaving
the second surface free from abrasive material and
binder, the attachment of the pad te a Velcro hook
connector on a carrier plate is facilitated.

In a second embodiment, the pad consists of a disec-

20 shaped body having a thickness and a first surface,
wherein sald abrasive particles are present over less
than the entire first surface, such that said first and
second portions are situated adjacent each other at said
first surface. This second embodiment facilitates migra-

25  tion of dust and debris into the pad,

In one embodiment, the pad comprises an open, lofty,
three dimensional non-woven wel, including a plurality of
fibers, which are adhered to each other at their points
of mutual contact.

30 The abrasive particles may be bonded to the fibers
of the pad by a secondary hinder. Bence, the bonding of

the fibers of the pad does not in any way need to bhe



Tabl e 2: Tests perfornmed w thout |ubricant on Kol marden marbl e Pad
Gray Geen Initial gloss 20 25 28 Liquid No No No Final gl oss

10

a5

20

15
negatively affected by the fact that the abrasive

particles are only present at the contact surface.

As non-limiting examples, the secondary binder may
be selected from a group consisting of phenol resin,
melamine resin, urea resin and epoxy resin.

In one embodiment, the secondary binder forms a
plurality of distinct droplets having a maximum diameter
vhich is smaller than an average length between two
points of mutual contact of a fiber. Thus, the fibers are
not entirely coated by the binder resin, facilitating
further the migration of dust and debris into the pad.

The abrasive particles may comprise diamond
particles having an average diameter of 0,1 to 30 um,
preferably between 0,1 and 15 um and most preferably
between 5 and 15 um.

The pad may further comprise second abrasive
particles selected from a group consisting of graphite,
tin oxide, silicon carbide and aluminum oxide.

The pad is preferably provided in the shape of a
circular dise having a diameter between 30 and 100 cm and
an uncempressed thickness between 1 and 5 cm.

Furthermore, there is provided a method for manu-
facturing a pad for treating a hard surface. The method
comprises: providing a pad, and applying, on a first sur-
face of the pad, a mixture of a binder and abrasive
particles including diamond, such that said pad presents
a first portion wherein said abrasive particles are
present in a first concentration and a second portion,
having a second, lower concentration of said abrasive
particles. In one embodiment, the second portion is
substantially free from said abrasive particles. The
ahrasive particles may be provided to the first surface

by spraying, rolling or dipping.

Br own



25 30 50 Fromtables 1 and 2, it can be concluded that on 5 marble, which
is arelatively soft stone having a hardness of about 3-5 mph, and using
water as a lubricant, the 3Mmpad conbination (brown and gray) provide a
slightly better effect, although both the gray and the green pads achi eved
values falling within the "satin" 10 range. However, during dry conditions,
the green pad achieved a remarkabl e inprovenent, reaching the sem gloss
range. Table 3: Tests perforned witig water as |ubricant on 1(40
concrete Pad Brown Gray Yellow Geen Initial gloss 30 29 24 35 Liquid

Water Water Water \Water

drief description of the drawings

Figs la—1b show a pad according to a first
embodiment .

5 Figs 2a-2b show a pad according to a secand
embodiment.

Figs 3a-3b show enlarged photographs of a pad
according to the present disclosure, before and after the
binder and abrasive particles have been applied.

i0 Fig. 4a-4b show a diagram of a pad according to the
first embodiment, and an enlargement of a portion of the

pad.

Fig. 5 is a sactional view of a floor surfacing
machine on which a pad according to the disclosure is

15 mounted.,

The description will first focus on a tool suitable
for use in the method for maintenance of hard surfaces,
20 subsequently on the method for manufacturing the tool,
and finally on the use of the tool for maintenance of a
hard surface,
Referring to Fig. 1a, there is shown a pad 1 made up
from an open, lofty three dimensional non-woven web of
25 fibers 2. A first surface of the pad 1 has a portion Pl
presenting abrasive particles bonded to the web by means
of a secondary binder, i.e. a binder having as a main
purpose Lo bond fibers to the web. The pad 1 is circular
in shape.
30 Referring to Fig. 1lb, a cross section along the line
51-852 in Fig. la is shown. As is indicated in Fig. 1b,
the portion Pl presenting the abrasive particles is

present at the first surface A and to a depth D, which is



Final gloss 29 29 35 46 21 Table 4: Tests perforned w thout |ubricant on
K40 concrete Pad -grown Gay Yellow Geen Initial gloss 29 34 30 48 Liquid
No No No No

17
iess than the thickness T of the pad 1. Hence, at the

second surface B there is a portion PZ, which is
substantially free from the abrasive particles and the
secondary binder.

5 When referring to “portions”, it 1s toe be understeod
an a portiens of the macrostructure of the pad 1 and not
portions of the individual fibers.

Referring to Figs 2a and 2b, there 15 shown a
similar pad 1, the difference being that there is a

10 pertion P2’ alse at the first surface A, which porticn
P2’ is substantially free from the abrasive particles and
the secondary binder.

In both embodiments, the abrasive particles are
present throughout the secondary binder, and the fibers

15 are ponded to each other by & primary binder and/or by
being melt-bonded.

A description of the preparation of a pad 1
according to the embodiment discussed with reference to
Figs la and 1b will now be given.

20 As a starting material, circular, disc shaped
Glit/Microtron® Tan Floor Polishing Pad having a diameter
of 20 inches (51 em), a thickness of 28 mm and a weight
of 157 grams was used. S5Such pads are available from
Glit/Microtron, Wrens, GA, USA. The starting density of

26 the pad was thereby 27 kg/m’. Fig. 3a is a microscope
photograph showing the pad prior to application of the
polymer resin/abrasive particles, From I'ig. 3a, it can be
seen that the fibers constituting the pad are held
together at their points 10 of mutual contact by a

30 primary polymer resin, The pad is f{lexible and resilient
and comprises polyester and nylen fibers,

A homogenous polymer resin mixture wag prepared,

consisting of 200 g PA resin 52-68 phencl resin (availa-~



Final gloss 34 35 48 58 rom Tables 3 and 4, It is noted that ii wet
conditions and on K40 concrete, having a hardness of 5 about 6-7 noh, the
conbi nati on of brown and gray pads did not provide any neasurabl e

i nprovenent at all, whereas the conbination of yellow and green pads
provided a distinct inprovenent. In dry conditions, a small inprovenent was
noted for the surface treated with the conbi- 10 nation of brown and gray
pads, whereas a ngjor inprovenent was notied for the surface treated by the
conbi nation of yeld @%;artférgmeep M8dSerstorp, TaRL&D:, I@§téggegﬁ’65@d Wi th

Coor Rosal/ K-2 cr tallizer | ubri cant on K40 concrete G een
Initial gloss 47T %@nﬁ? qiﬂ"d’l‘éfﬁ)&“hfrﬂ?mVW‘Pi%l% Eremdiolgl 68s uomBa,

Sweden) and 20 g of LANDS LSG00F 4 8 um diamond particles

(available from Lands Superabrasives, Co., New York, NY,

3

USA). Just before application of the mixture, 60 g of 65%

p~toluene sulfonic acid (PTS) was added as a hardener.
The resin mixture was sprayed onto a first one A of

the surfaces of the polishing pad, using a standard-type
compressed alr spray gun (normally used for spraying

1  paint). The pad with the uncured resin thereafter weighed
173 grams. Subseqguently, the pad was placed in a hot air
oven at approximately 120°C for approximately 20 minutes.

The pad has now assumed the appearance that can be
seen from Fig. 3b, which is a microscope photograph.

15  Globules or droplets 11 of the resin/particle mixture are
formed along each fiber, also between the fibers’ points
of mutual contact. The droplets are so distributed that
the fibers to which they are adhered are not entirely
covered. A more clear jliustration of this is found in

20  Figs 4a-4b, which show a pad as described above with
reference to Figs la-1b, and an enlargement of a portion
of that pad (Fig. 4b), wherein droplets 11 of
binder/particle mixture are attached to the fibers.

In order to evaluate the performance of the pad

25 produced as described above, comparative tests were
carried out in order to evaluate two different 20 inch
{51 cm) pads, prepared as described above: a first one,
referred te as “yellow”, having 7-12 um silver coated
diamond particles, and a secend one, referred to as

30 “green”, having 3-6 pm normal diamond particles. As a

reference, two different commercially available pads were

used: a 20 inch (%1 cm) 3M™ 200 Brown Stone Renew Pad



15Fromtable 5, it is noted that sone effect is achievable with a gray pad
usi ng Coor Rosa/K-2 crystallizer as lubricant on K40 concrete, and that a
somewhat better effect is achievable with the green pad using Coor Rosal/K-2
crystallizer as lubricant. 20AIl in all it is concluded that the pad
according to the present disclosure provides a noticeable inprovenent as
conpared with the prior art. The inprovenent is particularly noticeable
during dry conditions and on concrete Fig. 5is a sectional view of a
floor surfacing nachlne 20 on_whic according to the present

di sclosure is ndtthted®st"ds (O ﬁ@fﬁﬂe gg@%ﬁ?ﬁétsgﬂF?%8é 9 wEehYehe hard
surface 8, whichsdd) bhts(ﬁmampwaam&oa Blipore Spaur f age. uFhe pad 1 is nounted
on a driven, rotatane carrler gk@&% mhlch ks Hﬁplggg A k Qalled in
bearings and thus ro atabie felative o E |ne d |ch a notor
unit 6 is arran@&&mérﬁﬂnt¢ﬁﬁ?lentmﬁhhﬁ@nﬁromtﬂ&ﬂrﬁehm¢n§dmasr%@rﬂﬂmdhé87 and is
thus adapt edsf%olbﬁloggnglo e igﬁp%fae%@u&é,&%fex a8l kg Qperator. It is
recogni zed that 1 n other enbodinents the fl oor syrfa0|ng machi ne 20 nmay be
e.g. a ridabl e sEHii€leott tted WRtiRCE EAr#hYRYt Pl Hire U3ivhat Go§Tablapt ed for
receiving the patele,The,aad1lzand xekhod Hesenibed nabayenigan be used for
15 everyday cleanlng/nalntenance of polished hard_ surfaces,_ such as stone,

concrete or terf PIe d?‘@hF?%bé%K&§Fﬁ§lef?ﬁOOrB%ﬁ¥%88?hg*Wﬁ8hlne such as
a scrubber/dr yema@@@bhnaiti(p,@ pachidiepletq. actahbeeml fdid slec€RIBRO= a0si ngl e

di sc fl oor inte e machj ne e hi , t he
Ni | fisk 510g?0r %f ooﬁd?nls grﬁgigqlng %L |g Ségﬁb g%QTT%E155120 or
BHS7014, all flrwriumiladaxpcelw:am@ adlee SﬁJF@mﬁNlﬂcfrl 9k0m¢ameut®tmckﬁtﬁ m

Sweden. Té\?rftac@aw&gu w36 ,%ég%mgogtsw@% LsodsyBhcahd v Rerformed by
causing the pad, when iIn contact wth the 25fl oor surface, to rotate in a

pl ane paral | el k@fidFet Rad f4iG6E ST 4E62EMYHT CAliPEot atdryRAl CoapdedS~are from

50 rpmto 3000 3pmciHovevV&lker| OWRY Qbsbi ghefe Kot afd analespaads: are not
excluded. As is clear fromthe above, .a first epbodi ne t of .30 the pad

according to° t he*'rasBht 'di%er st "Eohpr i Sed st 6'%% F%?t%}oﬁﬁh?ée
di rensi onal non:=avmdenowed’ . iseel ugdicsg asptaral i50y76f. fdabénsis whitel are

adhered to eachdpther sﬁbmﬂﬁbﬁiﬁ9-Q. r8£o§”ﬁP@L°COPEﬁPEhQ%x ans of a

primary 23 bin abrasi ve partlcles are nlxed’mnth a
secondary blnde$maﬁﬂdabb14ed only to a first surface of the pad, such that

the pad is only parﬁg@klymlgrgpaematt%@fpa #de Bi-pdetd Rarhh cha gy xture.
AIternatlve“y 95‘% addlgl%g%ILy, %He t}E)ers n@gtgeﬂg%gE(Q2ﬂged to each
ot her. & lubrican itionally, & conc
tested using Coor Rosa/K-2 crystallizer (available from
Coor & Kleever S.A., Barcelona, Spain} as lubricant, i.e.
the crystallization chemical mentioned in EP-B~0 562 919
as comprising magnesium hexaflucurosilicate as crystall-
25 ization agent.
When testing the 3M™ pads, each surface portion was
first treated with the brown pad and subsequently with
the gray pad.
Table 1: Tests performed with water as lubricant on

20 Kolmirden marble

Pad Rrowi Gray Giewn

Initial gloss |17 17 10

quUld - Water Water Water




In a second enbodi nent of the pad, binder/particln mxture is only applied
to parts of said first surface. This can be achi eved by nasking those parts
of the 10 surface to which the binder/particle m xture should not be

appl i ed. In a third enbodi nent, the pad is entirely inpregnated with
the binder/particle mxture, e.g. by using such squeeze rollers as are
described in EP-B-0 562 15919. In a variant of this enbodi nent, a
relatively thin inpregnated woven or non-ygoven pad is attached to a thicker

carrier pad in oFger tp;provirge—the—fhextbitity;;-Aeeerding to variants of
t hi s enbodi nent _ahﬁ_ugs_t_am_i_dd_lmymt_mp di hrensi ona? woven pr non-woven web is
attached to a 20t hi cker carrier pad. In a fourth enbodi nent, a three
di nensi onal |y woven @g, kit t @d.pad pay [p(_fd usef,uWhekeby. the bi nder / particle
m xture is applied as %Iescrl bed a%gve : ? ? th errbo%fjir}’eﬁl(\)frl t he abrasive
particles are 25°PFEELHt PR L he materlal ot the pad. In a first

alternative, th d;mad 'S a nonsweyen Tireesy pad hstantial |y as descri bed
above, with the II anppd-partilcles—included in the fiher! material. In a
second al ternatj Ve the#}53d i|2°a pol yie? foam P& with the di anmond
particles includeduia 30 the ﬁaaned poﬂwrrer majes i ar. In a sixth
enbodi nent, the ﬁ%ﬁ; +S TR PeT) f-oat rg\(gd— —surfacel of which a

bi nder/ parti cl e ni xtlu?e 73 apBFl ed as SCri beﬁf’aabove 24 The present

di sclosure is not |ifdredabbed He.auﬁezofltpheﬁoﬂae resiciudéd hekcexanpl es of

sui tabl e resisnhs .ar. I e r y an S resins.
Furthernmore, the hg%%gr@;}]cg b t)ge%ggla \fe o ran atn%e %ﬁ}’fr’lfeﬁer suitable for
the type of re5|1ﬁf§@¢%°tpédab¢wts@”|5t mpls, posisibles neteto2s ncliudeit he
hardener, e.g. kynallQw @th&?d Q%QubEQa&LHn (Blodh @n%hSE 33“&98 [ature and/ or
for alonger period of tine. t he sol vent (et ol s used % n the
exanpl ) 10 is [rovidedbrerer )Fftf(?clted%ﬂcté opgb W@béé‘ﬁt graof apHetid xt ure and

thereby to faci kirtat epaﬁar ayﬂmgzefdh@é@@és Any:syidablia sol vent;pay be used,

and the sol gnt e “so be excl uded, provided that the method of

appl i cation'So AFI'S%s. TYEYRY ABFASFVE h&PEHEL r SPEr &S PHEI ude di anond.

However, floor treatwent pads: ey ebemproaduesd, accendhag Ho sthe- princi pl es

set forth above ysing gtber types of abrasive particles, or combinations

thereof, as well’, e.g. those nentioned in EP-B-0 562 919. In particul ar
Table 3: Tests performed with water as lubricant on

K40 concrete

Pad ) Rrown Gray Yellow Green
Initial gloss |30 20 24 35
Liquid Water Waterxr Water Water
Final gloss 29 29 35 46

15



20 silver coated dianond particles have proven to provide good results as
well. Naturally, the dianond particles nay be conbined with other types of
abrasive particles. It is understood that the pad 1 having secondary
bi nder and abrasive particles as descri bed above nay be 25 attached to a
disc or plate having an arbitrary connector for being connected to a
carrier plate of the surfacing machine, or that the pad nmay be directly
connectabl e to the surfacing machi ne by ngans of a Vel cro-type hook
arrangenent provided h o] engage t he
fibers of the pad 1. iﬁg%%e@ ?%é nalﬁﬁgﬁéﬁ%é”gggl9 hj ﬁgagg(”bseg of the pad
with the prinmary“sreictéE, the secondary binder and the abraS|ve particles,
possibly wth tHe addition of gy or RrLyted 12y arFasTerayding

i nformation on tlhe.type of..pa manuf act urer, tiradenmark|etc.

Al ternatively, 0F”55H@196ﬁ%?|ﬂ9trmapa&énay be |BPovi ded|#§ th a backi ng

| ayer. 5Further [Legfis W€ peryor med usnyg appliijgant™s-ygitow=anyd green
padS, descri bed ghove, as--el anot-her p2d1 reflerred tolas HMhitnn, haVing
15-30 pm di amongd’ BE?tﬂ&Pé% bd?’otherwﬁée corrédpondi ng|$® the yell ow and
green pads describedrabevesblAs a fef er ENEE s dcsVB @%Hvl O.&ed But fer Pad,
avai |l abl e fron13h% é@ijona'ada ¥ K%? was_used. In a first
addi tional test, tHe APPTiTEnC s PAdEEFES 1 SEVERY oh "ERYBEtedPToak par quet
surface. d oss vabadsbo? ndie ﬁliemon\m&aﬁE@zSerdxomf@Idegaﬂjd wfdsenid
treatnment, at 15 i, nt ter referred to
ngﬂ\ﬁ§o§ﬂﬂg%93aﬂg££ J%%l@ ?m Fa?ﬁﬂ‘a??érqg

above, whereby an average ss val ue was ca T'6E&ssing wi th
each pad type. TH& F@@BW@%O%W OIWnafFébJI@e@ pd&blrgoBicet ya pol i shing of

oi l ed oak parquetifadc8MihdvedeNi e Xel | oW Giesn: | i thal: 9hQ88ve-

ment. was noted for the surface treated with the combi-

10 nation of brown and gray pads, whereas a majer inprove-
ment was noted for the surface treated by the combination
of yeliow and green pads.

Table 5: Tests pexformed with Coor Rosa/K-2

crystallizer as lubricant on K40 concrete

Pad Gray Green
Initial gless |41 35
Liguid VMC-Pink |VMC-Pink
Final gloss 45 51
15 From tabie 5, it is noted that some effect is

achievable with a gray pad using Coor Rosa/K-?2
crystallizer as lubricant on K40 concrete, and that a
somewhat better effect is achievable with the green pad
using Coor Rosa/K-2 crystallizer as lubricant.

20 All in all, it is concluded that the pad according
te the present disclosure provides a noticeable improve-
ment as compared with the prior art. The improvement is
particularly noticeable during dry conditions and on

concrete.



6.0 6.0 6.0 6.0 Liquid No No No No Final gloss 20.2 17.0 26.0 31.4 20From
Table 6, it can be een that a gloss inprove- nent froma silk matt surface
(6.0) is achievable, in particular when using the yellow and white pads,
whi ch both provide a very shiny surface. The white pad provided a shiny
surface, whereas the 3M) red pad provided a 25 shiny, though somewhat
blotchy surface. It was noticed that the white, yellow and green pads
provided a very clean floor. In a second ggditional test, the applicant's
pads were tested forl%%t QQLJ%hEQgtRL]%nV9“L%g %aklggg HEEac%ggsurface'
d oss val ues of the f1'0or was neasured, before '

machine 20 on which a pad 1 according to the present

disclosure is mounted so as to define a contact surface 9

with the hard surface 8, which in this aexample is a floor

surface. The pad 1 is mounted on a driven, rotatable

{Ln

carrier plate 4, which is typically journalled in
bearings and thus rotatable relative to a machine body 5,
on which a motor unit 6 is arranged. In this embodiment,
the machine has a handle 7, and is thus adapted for being
10 held/pushed/pulled by a walking operator. It is
recognized that in other embodiments the floor surfacing
machine 20 may be e.g. a ridable vehicle fitted with a
carrier plate 4 that is adapted for receiving the pad 1.
The pad 1 and method described above can be used for
15 everyday cleaning/maintenance of polished hard surfaces,
such as stone, concrete or terrazzo floor surfaces USing
a floor surfacing machine such as a scrubber/dryer
combination machine, e.g. the Nilfisk CR1300: = singte
disc floor maintenance machines (low speed or high
20 speed), e.g. the Nilfisk 510B or 545; a burnisher, e.g.
the Nilfisk SPH5120, BNSS120 or BHS7014, all of which are
available from Nilfisk-Advance, Stockholm, Sweden,
The treatment of the floor surface is typically
performed by causing the pad, when in contact with the
25 floor surface, to rotate in a plane parallel with the
floor surface. Typical rotational speeds are from 50 Ipm
to 3000 rpm. However, lower or higher rotational speeds
are not exciluded.
As is clear from the above, a first embodiment of
30 the pad according to the present disclosure comprises an
open, lofty, three dimensicnal non-woven web, including a
plurality of fibers, which are adhered to each other at

their points of mutual contact by means af a primary



and after treatnent, at five spaced apart points using the gloss neter
referred to above, whereby an average gl oss value was cal cul ated after
processing with each pad 5 type, The results are shown in Table 7. Table 7:
dry polishing of oiled oak parquet Pad Wite Yellow Green Geen Initial
gloss 6.8 6.8 6.8 6.8 Liquid Water Water Water No Final gloss 0.0 0.0 0.0

22,8
23
binder, and in which abrasive particles are mised with a

secondary binder and applied only to a first surface of
the pad, such that the pad is only partially impregnated
by the binder/particle mixture. Alternatively, or

additionally, the fibers may be melt-bonded to each

[¥2]

other.

In a second emhodiment af the pad, binder/particio
mixture is only applied to parts of said first surface.
This can be achieved by masking those parts of the

10 surface to which the binder/particle mixture should not
be applied.

In a third embodiment, the pad i cntirely
impregnated with the binder/particle mixture, e.g. by
using such squeeze roilers as are described in EP-B-0 562

15 91%. In a variant of this embodiment, a relatively thin
impregnated woven or non-woven pad is attached to a
thicker carrier pad in order to provide the flexibility.
According to variants of this embodiment, a substantially
two-dimensional woven or non-woven web is attached to a

20  thicker carrier pad.

In a fourth embodiment, a three dimensionally woven
or knitted pad may be used, whereby the binder/particle
mixture is applied as described above.

In & fifth embodiment, the abrasive particles are

25  present in the material of the pad. In a first alter-
native, the pad is a non-woven fiber pad substantially as
described above, with the diamond particles included in
the {iber material. In a second alternatjive, the pad is a
polymer foam pad with Lhe diamond particles included in

30 the foamed polymer material.

In a sixth embodiment, the pad is a polymer foam
pad, to a surface of which & binder/particle mixbure is

applied as described abeve.



From Table 7, t can be seen that starting froma silk matt surface, the
white and yel |l ow pads provided an entirely matt surface, with sonme grinding
resi due being 10 noticeable in the water. The green pad, on the other hand
provided a matt, entirely snooth surface. Dry polishing with the green pad
provi ded a shiny and clean surface, entirely free fromoil film It was
noticed that the white, yellow and green pads provided a very clean fl oor.
151t was al so noted that dry polishing ofsghe flooring using the white,

yel l ow or green pads gubsgguent ;to.the wet polishing, proyvided gloss values
simlar to those of Tabl g 6. Hence?lﬁggj'%\gl'%gﬁé’l 3 %Jg’qjt%a? t'ie "5&d°Ui scl osed
herein 20 may bePiFed F8fiyr iHEhgemelier Polsushpple weednsurfeaces, such as

wood floor surfagesmideskusyr,f agesy (BB BobeRali pss Qs boats), wall
surfaces, interior nmpl dings, doors, baseboards etc. In a third additional

test, the applicant' s paiS P8 netls tesfaet grydPy PHEcsRf nr<of aam Anti co0
vinyl tile floorhagenavasliabkbeef ro@muat & ge: l0t eepat ienaki.L£ovantry, UK

processed with f|ooring wax to.a shiny finish Initially, the surface had
LORLLRT ML F%e%snc&fiéfhleh? %65?199\%%’ fedsuPed! B8t e and

mul tiple scuff marKkKs. 0SS va
after 27 treatngm padttéiovgespacedigparttpuientsuusiang/vhergl ass neter

referred to abovgong\ygeﬁgpyodagfayﬁgque gl oss value was cal cul ated after
processing with each pad type. The results are shown in Table 8. Table 8:

dry polishing of Anmt Péder VilgyFoiYior i(AghaPad @resssChrimente Norep24). 8 Shi ny

surface, nulidplﬁs%&utim&ﬁ&%$eﬁﬁdi{&%d5@91§ﬁr81§@%&M¢§HEf@ﬁ§n§99£Ie”Hrks

remaining and thereby to facilitate spraying thereof. Any suitable
solvent may be used, and the solvent may also be
excluded, provided that the method of application so
allows.

15 The abrasive particles preferably include diamond.
However, flcor treatment pads may be produced according
to the principles set forth above using other types of
abrasive particles, or combinations thereof, as well,
e@-g. those mentioned in EP-B-0 562 818. In particular

20  silver coated diamond particles have proven Lo provide
good results as well. Naturally, the diamond particles
may be combined with other types of abrasive particles.

It is understood that the pad 1 having secondary
binder and abrasive particles as described above may he

2% attached to a disc or plate having an arbitrary connector
for being connected to a carrier plate of the surfacing
machine, or that the pad may be directly connectable to
the surfacing machine by means of a Velcro~type hook
arrangement provided on the carrier plate, the hooks of

30 which engage the fibers of the pad 1. Hence, the
maintenance tool may be composed of the pad with the
primary binder, the secondary binder and the abrasive

particles, possibly with the addition of dyes or printed



Wiite 16.4 Cean, matt surface, no scuff marks Yellow 19.4 C ean surface, no
scuff marks Green 24.4 Very shiny, clean surface From Table 8 it is
noted that the 3NO red pad, while maintaining the shiny floor surface, did
not renove all scuff marks. The white pad renoved the scuff marks, at a

|l oss in shininess. Wth the yell ow pad, a nore shiny 10 surface was

obt ai nable, with all scuff marks being renoved. The green pad provided a
surface having practically the same shi ng as the initial surface, although
the scuff nmarks were entirely renoved. was noticed that the white,

yel | ow and gr eémepads: providet i@ ri8t it yic FBant ¥ 6F . rad, In a fourth

addi tional test,,,the-@aprhl captismaprdscnere tested for wet polishing of the
AnticoO vinyl tile floorin g, rocessed with roorl nggvvax to a shiny finish.

Initially, the surfateRAG Rt prea St iarlks.NE B8S ™ ¥4l ues of the

fl oor was neasuyred;qdef.ara arldacagfltn@rlawe&at ment, at five spaced apart points
using the gloss nmet referred to_above, reb an ¢.0l oss val ue was
cal cul ated after §%et' ‘éﬁLngem h “65ch® odmeg L’sjyrl—go errgnce dry

pol i shing usi ng'@tlhew grreegrpad WS, ZBemlfo@ﬂne?doveThesr‘e%m gsoaber shown in

Table 9. 28 Tahle 9:-wet.4ppliahivng; of - AL 60L)1 iRy nfd:QaLkAg Pad Liquid
particles, but otherwise corresponding t¢ the yellow and
green pads described above. As a reference, a 3M® 5100

10 Red Buffer Pad, available from 3M, St. Paul, MN, USA, was
used.

In a first additional test, the applicant’s pads
were tested on an oiled oak parguet surface. Gloss values
of the floor was measured, before and after treatment, at

15 five spaced apart points using the gloss meter referred
to above, whereby an average gloss value was calculated
after processing with each pad type. The results are
shown in Table 6.

Table 6: dry polishing of ciled oak parguet

Pad 3M® red White Yellow Greean
Initial gloss [6.0 6.0 6.0 6.0
Liguid No No No No
Final gloss 20.2 17.0 26.0 31.4
20 From Table &, it can be seen that a gloss improve-

ment from a silk matt surface (6.0) is achievable, in
particular when using the yellow and white pads, which
both provide a very shiny surface. The white pad provided
a shiny surface, whereas the 3M® red pad provided a

25 shiny, though somewhat blotchy surface. It was noticed
that the white, vyellow and green pads provided a very
clean floor.

In a second additional test, the applicant’s pads

were tested for wel polishing of an ciled cak parguet



G oss Comment None None 24.0 Shiny surface,multiple scuff arks 3MO red
Wat er 24.8 Shiny surface, sonme scuff marks remaining Wite Water 15.2

Cl ean, matt surface, no scuff marks Yell ow Water 19.0 C ean surface, somewhat
nore shiny  Green Water 20.4

26

surface. Gloss values of the floor was measured, before
and after treatment, at five spaced apart points using
the gloss meter referred to above, whereby an average

gloss value was calculated after processing with each pad

Ln

type. The results are shown in Table 7.

Pable 7: dry polishing of oiled ocak parguet

Pad White Yellow Green Green
Initial gloss (6.8 6.8 6.8 6.8
Liguid Water Water Water No
Final gloss 0.0 6.0 0.0 22,8

From Table 7, it can be seen that starting from a
silk matt surface, the white and vellow pads provided an
entirely matt surface, with some grinding residue being

10 noticeable in the water. The green pad, on the other hand
provided a matt, entirely smooth surface. Dry polishing
with the green pad provided a shiny and clean surface,
entirely free from oil film. It was noticed that the
white, yellow and green pads provided a very clean floor.

15 It was also neted that dry polishing of the f{looring
using the white, vyellow or green pads subseguent to the
wet polishing, provided gloss values similar to those of
Table 6.

Hence, it is concluded that the pad disclosed herein

20  may be used for grinding and/or pelishing wood surfaces,
such as wood floor surfaces, deck surfaces {(on e.qg.
patios or boats), wall surfaces, intericr moldings,
doors, baseboards etc.

In & third additional test, the applicant’s pads

25 were tested for dry polishing of an Amtico® vinyl tile
flocoring, avallable from Amtico International, Coventry,
UK, processed with flooring wax to a shiny finish.
Initially, the surface had multiple =cuff marks. Gloss

values of the floor was measured, before and after



Cl ean surface G een None 26.8 Very shiny, clean surface From Tabl e 9,
it is noted that the 3Mr) red pad once nore failed to renove all scuff
marks fromthe floor surface, although providing a shiny surface. The white
5 pad provided a clean, matt surface, whereas the yell ow pad provi ded a
clean, slightly nore shiny surface. The result fromthe green pad, when
used for wet polishing was noderately better than that of the yell ow pad.
Once nore, the green pad when used in d;¥ conditions provided 10 a very
shiny, clean surface. It was noticed th the white, yell ow and green pads
provided a verytetaEasnti gdr Tive spageq API Y (171 AHYI 15 ioNal nE e8PSSt he

applicant’s padgeM8r @ctesiedrbosndliy, pakish g Rfedde gRbeumfleor surface.
The initial surface had been treated with 15 fl ooring wax. G oss val ues of

the floor was ME&sFeA HeroPEtahd ArFEEr 19 ddtfrefc" &% F¥RE -spated apart

poi nts using thEeghQSSan@hﬁmwhef@rmﬁﬂet9 above, whereby an average gl oss

val ue was cal cul at ed,_ r.oc A ad. t The results are
shown in Table 10. gﬁgié % ? gﬁéjh 'y pgﬁﬁéﬁfﬁg 0 Pg%?eun1surface Pad
Li quid d oss Cgmaent NaakodNone 1Bcflment

None 24.8 Shiny surface, multiple scuff marks

IME® red 24.8 Shiny surface, scuff marks remaining

White 16.4 Clean, matt surface, no scuff marks

Yellow 19.4 Clean surface, no scuff marks

Green 24.4 Very shiny, clean surface

f'rom Table 8 it is noted that the 3M® red pad, while
maintaining the shiny floor surface, did not remove all
scuff marks. The white pad removed the scuff marks, at a
Loss in shininess. With the yellow pad, a more shiny

10 surface was obtainable, with all scuff marks being
removed. The greeéen pad provided a surface having
practically the zame shine as the initial surface,
although the scuff marks were entirely removed. I was
noticed that the white, yellow and green pads provided a

15 very c<lean {loor.

In a fourth additional test, the applicant’s pads
were tested for wet polishing of the Amtico® vinyl tile
flooxring, processed with flooring wax to a shiny finish.
Initially, the surface had multiple scuff marks. Gloss

20 values of the floor was measured, before and after
Lreatment, at five spaced apart points using the gloss
meter referred to above, whereby an average glosgs value
was calculated after processing with each pad type. For
retference, dry polishing using Uhe green pad was

25 performed. The results are shown in Table 9.



3MCli red None 21.0 No noticeabl e change Wite None 12.8 The surface is
matted Yell ow None 21.5 The surface is perceived as nore shiny than
reference Green None 26.3 Very shiny and cl ean surface From Tabl e 10,
it is noted thatwereastewl e pad provides a matter surface, the 3M) red pad
only provides a slight inproveneht, whereas the surface 5 processed with
the yellow pad is perceived as nore shiny than the reference surface. The
green pad provides a very shiny and cIe%& surface. It was noticed that the
white, yellow and green pads provided a very clean floor. In a sixth

addi tional test, th&aappldcant Bobﬁﬁgﬂﬂooﬁéwélfé@téﬁﬂﬁo?19&ﬁ“ﬁbl|sh|ng of a

l'inol eum fl oor msrEface pThe J METLAl [Si{A¢e Nad been treated Wi th T] ooring
wax. G oss val ugs; ohd OOT, Was TEASH et r el on& afgh Afters treatprent, at
five spaced apart points using the gfoss meter referred to above, whereby
an 15 average ghgss W HE: J@S S8 gUliar et @,h&%cepr QACES SENE Wk Pk gach] pad
type. The resulits are shown in Tabl g.ddsinfabl e 11: wet polishing of
l'i nol eum sur f acg vz Water {15.2 [Clean, matt surface, no scuff
arks

Yellow Water 19.0 IClean surface, somewhat more shiny

Green Water 20.4 [Clean surface

Green None 26.8 Wery shiny, clean surface

From Table 9, it is noted that the 3M® red pad once
more failed to remove all scuff marks from the floor
surface, although preoviding a shiny surface. The white

%  pad provided a clean, matt surface, whereas the yellow
pad provided a clean, slightly more shiny surface. The
result from the green pad, when used for wet polishing
was moderately better than that of the yellow pad. Once
more, the green pad when used in dry conditions provided

10 a very shﬁny, clean surface. It was noticed that the
white, yellow and green pads provided a very clean floor.

In & fifth additional test, the applicant’s pads
were tested for dry polishing of a linoleum floor
surface. The initial surface had been treated with

15 flooring wax. Gloss values of the floor was measured,
before and after treatment, at five spaced apart points
using the gloss neter referred to above, whereby an
average gloss value was calculated after processing with
each pad type. The results are shown in Table 10.

20



Pad Liquid doss Coonment None | ater
surface after scouring Wite ater
scouring Yel |l ow dater

19.0 31\410red Jater

29
Table 10: dry polishing of lincleum surface
Pad Ligquid [Gloss Comment
None None 19.0
3M® red [None 21.0 [No noticeable change
White None 12.8 I[The surface is matted
Yellow None 21.5 |The surface is perceived as more
shiny than reference
Green None 26.3 [Very shiny and clean surface

From Table 10,

it is noted that whereas the white

pad provides a matter surface, the 3M® red pad only

provides a slight improvement, whereas the surface

(1]

processed with the yellow pad is perceived as more shiny

than the reference surface., The green pad provides a very

shiny and clean surface.

Tt was noticed that the white,

vellow and green pads provided a very cleen floor.

in a sixth additional

test, the applicant’s pads

10 were tested for wet polishing of a linoleum floor

surface.

flooring wax.

before and after treatment,

The initial surface

had bheen treated with

Gloss values of the floor was measured,

at five spaced apart points

using the gloss meter referred to above, whereby an

15 average gloss value was calculated after processing with

each pad type. The results are shown in Table 11.

Table 11: wet polishing of linoleum surface

pad Liguid [Gloss [Comment
None Water 19.0
3IMB red Mater 7.3 Very matt surface after scouring
White Water The polished surface removaed by

3.5 scouring o
Yellow Water The polished surface removed by

VVVVV 7.0 scouring, matt finish maintained |

Green Water Somewhat more shiny than after

9.8 yellow pad, matt finish

From Table 11, it is noted that the 3M® red pad

provides & very mattl

20 provides a matt surface,

surface, while the white pad

and completely removes the

polished surface. The yellow pad provides a matt Finish,

while removing the polished surface. The green pad

7.3 Very matt
The polished surface renoved by
The polished surface renoved by

3.5



. 7.0 scouring,matt finish nmaintained Geen )ater Sonewhat nore shiny than
after L: 98 yellow pad, matt finish From Table 11, it is noted
that the Mct red pad provides a very matt surface, while the white pad 20
provides a matt surface, and conpletely renpoves the polished surface. The
yel |l ow pad provides a matt finish, while renoving the polished surface. The
green pad 30 provides a slightly nore shiny finish as conpared with the
yell ow pad. It was noticed that the white, yellow and green pads provided a
very clean floor. It was also noted t hat*“dr polishing of the flooring
using the whit ¥ T IYeF | bwior"hhedwrpaeRivusdegeems rompaeedwet thol i shing,

provi ded gl oss wad yesisi aldar 1t avdshasei &fqd tabtecdO.whice, JdANEE, sthe pad may
be used for grlndlng and/ or Eg%%shln I|noIe m and pl astic floors, e.qg.

floors having a*Sir'fBed® d6mp ifg "V hyt 5o &ﬁ?etﬁén@aséﬁéfy oWdylic 10
or ot her pIast|thanauep|§ﬂllshmmpaﬁikﬂalaxqoﬂlhe pathd shesuwitiakl, e for dry

pol i shing ofc sgﬁgﬁgurégﬁﬁﬁgpggﬁﬂ;%%gsgghIQQQ|t£ Q%Ettgs the applicant's

pads were test Ing o acquered par P80r surface. In
this test, an addivirehallqadysbesmednibat’ Qoanhyese arfd Thaid ng-di anond

particles of 2-4 migron. V\@‘%euﬁé?dj ma@ Qésuéfcﬁ':i 4es glflr%dhﬁ 1,900, ,was measur ed,
before and after treatnent, at five spaced apar 0|n s using the gl oss

et er referredH‘H'Jébiﬁél3-'l°'l“§fé‘"3‘t””és'stﬁ‘ldt§l‘%ﬁ”el‘*sHé\‘/‘(lﬁl-’ﬁifne"FébIélc‘_Lc}ZfS Raving

a surface comprising vinyl, polyurethane, epoxy, acrylic
10 or other plastic material. In particular, the pad is
suitable for dry polishing of such surfaces.

In a seventh additional test, the applicant’s pads
were tested for dry polishing of a lacquered parguet
floor surface. In this test, an additional pad, termed

15  “Orange” and having diamond particles of 2-4 micron was
used. Gloss values of the floor was measured, before and
after treatment, at five spaced apart points using the

gloss nmeter referred to above. The resulis are shown in

Table 12.
20 Table 12: polishing of lacguered parquet surface
Pad Green Orange Orange
Initial gloss [40 40 47-50
Liguid None None None
Final gloss 47-51 5860 56-59

From Table 12, it is noted that the pads can be used
for cleaning/polishing lacquered surfaces as well. Using
the orange pad provides an additional gloss increase,
regardless of whether it is performed on & surface having

25 an initial gloss value of 40 or of 47-50.

Hence, it is concluded that the pad disclesed herein
may be used for grinding and/or polishing lacguered
surfaces, e.g. lacquered wood surfaces, such as wood

parquet floor and other lacquered surfaces (on e.q.



20Tabl e 12: polishing of |acquered parquet surface Pad G een Orange O ange
Initial gloss 40 40 47-50-7 Liquid None None 58-60 None 56-59 Final gloss
47-51 From Table 12, it is noted that the pads can be used for

cl eani ng/ polishing | acquered surfaces as well. Using the orange pad

provi des an additional gloss increase, regardl ess of whether it is
performed on a surface having 25 an initial gloss value of 40 or of 47-50.
Hence, it is concluded that the pad disclosed herein nay be used for

gri ndi ng and/ or polishing |acquered surfices, e.g. lacquered wood surfaces,
such as wood papzjuets Pkooratand ot hlersurfeerrer edtstrfracesdorese. g.

doors, baseboards etc,

According to another embodiment, the pad may be used

for polishing polymer surfaces, e.g. so-called “gelcoat”

5 surfaces, that are found on fiber-reinforced plastic
structures, such as boats etec., and which typically
comprise resin and optionally pigments.

According to yet another embodiment, the pad may be
used for grinding and/or polishing glass surfaces, such

10 as e.g. automobile windows/windscreens, in order to
remove small scratches etc.

According to yet another embodiment, the pad may be
ased for grinding and/or polishing automobile bodies, and
even for polishing painted surfaces on automobile bodies,

15 i.e. automcotive enamel.

Whereas the methods disclosed herein are suitable

for regular treatment or maintenance, they can also be

used for ad hoc polishing or grinding treatment.



31 patios or boats), wall surfaces, interior noldings, doors, baseboards
etc. According to anot her enbodi nent, the pad nay be used for

pol i shing pol yner surfaces, e.g. so-called "gelcoat" 5 surfaces, that are
found on fiber-reinforced plastic strerctures, such as boats etc., and which
typically conprise resin and optionally pignents. According to yet
anot her enbodi nent, the pad nay be gsaMd or grindi ng and/ or polishing glass
surfaces, such 10 as e.g. autonobile w ndows/w ndscreens, in order to

r enove 1sfangthetioanstidaineg @ hard, smoofie Borrdiufgce.o yet anot her enbodi nent, the
pad ma n@aﬂg{ r I I ' ven
For poloh iE 5aRfia oBpan oRgicR e R LML PR AR, foid SLffe offHlef
enanel plastic matejabcelizoledre nmet hods di scl osed herein are suitable for regul ar

treat mppt

gri ndi ng Tg@gtﬁ%&gmpﬂemg%aﬁ%qu@ %Jféc%t hodH?ig%bﬁgﬁgar?aQi) %?&SHQL% é)rbgnhb th
f1 oor ilyf Hvee dimensend ave- w,cmeprwgtia 9§ fibersy e thermressinas ,of sabedsives pamnyers

pol yur gbhang, , t I ol eum the
met hod S%orrpr |O gﬁérzggt%/roggatcérf&eﬂrtlétl&g (T%t sur a@% dv%%t(m ‘Ihgxq’agf)éw#éc (1)

conpr i $haggimihedisatmentds pgrformeddr thei mmc@méwaMmentaﬁbzudacm bers, in

t he pr | r on a contact surface
bet Weeﬁﬁ gt%sg%j t?%t% F'a}[s% F%{éé% A&Z%Owgg%mg}iﬁ%ﬁt @%cej treatment is

per f or widrdimthetiamperdbpaitdephavgeareavasage tiemetantcAbt! to@dfimee, characteri sed
that the abrasive particles conprise dianond particles, wherein the dianond
particles have an average dianeter of 0.1 to 30 pm 2. The method as

cl ai med. I'he enethbed @swiwemed i claem tr whereimthei kegeenbisnesifonsea gistgpadad 1¥)

havi ng f econdary binder. 3.
The mpﬁ\hgggg%g g?’%& Fegsﬁj%gpgtlﬁl%egb); H}e?hs m%"e?%?dﬁ‘%aﬁ b”t;fldrEIZat ment i s perfornmed
using a pad (1) having abraS|ve particles bonded to it only in the V|C|n|ty
of thejc f t

wher o B he Erol e e ot b Ite R e LB IhBimaT sl aRel(TT: i os
conpr i 5iyigo abraseapartisies b@hdeﬁétmt eily ¢t t’@mymutpanf Ihmce@ctswm rial d| anond
particles and coated di anond particles. 5. The nethod as clainmed in any
one of clainms 1-4, wherein the treatnent is performed using a pad (1)

havi ng4aTtemsétngd o didmedtinanysdnekgl aBimspil & eveitiy 129186tk rig perfarme‘me

et hOduéIa}([:; %ﬂa%ﬂﬁ%@gﬂ%ﬁr%%nﬂf é:rhabﬁoéwpﬁsmﬁggtr a0t toH Haghilh) ’daeﬁ{%i

contact w _ _ ace, Te"cause veinre atlonto
sur f acpartices, iTdestna dismbrapacticeswd ¢aatethgiamped obrticleai ms 1- 6, wherein the
pad, while in contact with the hard surface, is caused to rotate at a

rotational speed of 50-3000 rpm preferably of 100- 1500 rpm
5. The method as claimed in any one of claims 1-4, wherein the treatment is performed

using a pad (1) having a density of less than 40 kg/m”, preferably 20-35 kg/m®.

6. The method as claimed in any one of claims 1-5, wherein the pad (1), while in contact with

the hard surface, is caused {o move in relation to the hard surface.

7. The method as claimed in any one of claims 1-6, wherein the pad, while in contact with
the hard surface, is caused to rotate at a rotational speed of 50-3000 rpm, preferably of 100-
1500 rpm.

8. The method as claimed in any one of clams 1-7, wherein the surface comprises a polymer
material, and wherein the treatment is performed using a pad (1) having diamond particles of

an average diameter of between 0,1 and 15 pm and most preferably between 3 and 12 um.



8. The method as clained in any one of clanms 1-7, wherein the surface
conprises a polynmer material, and wherein the treatnent is perforned using
a pad (1) having dianond partl cles of an average di aneter of between 0,1
and 15 pm and nost preferably between33 and 12 pm 33 9. The nethod as

cl ai med, imheametiiie a9fcl&haun®d ddy onbesei daitde 1 JULdREEN CRETIUIREES dohi}rkeym
and wherein the treatnent is perforned using a pad Sl) havi ng di anond

parti cliBeeg. apd W@%@edﬁr%ﬁ%@te@friswrfsm%éﬁn@ alp%ﬁ Pgvipehdigmrartdepartities
bet weenrf 3naferabd Mamard o'fﬂbéiwéérne(ﬁ erzmal 45 pet WessraBlyastiwBe P M andl 92 ykhgndret hod

as clainmed in ané one of clainms 1-9, wherein the hard, snooth surface has a
har dne$®st geéeraRly pelyrsn3 3B e preferably | ess than about 2 Mhs and nost
preferably | ess than about 1 Mohs.

10. The method as claimed in any one of ciaims 1-9, wherein the hard, smooth surface has a
hardness less than about 3 Mohs, preferably less than about 2 Mohs and most preferably
less than about 1 Mohs.



