METHODS AND TOOL FOR MAI NTENANCE OF HARD SURFACES, AND A NMETHOD FOR
MANUFACTURI NG SUCH A TOOL Technical field The present disclosure relates to
a nmethod and a tool for nmintenance of hard surfaces, prinmarily concrete
(cenent), terrazzo and granite floor surfaces, but also 5 nmarble or

| i mestone surfaces. The disclosure particularly relates to a nethod and a
tool for maintenance which are suitable for use on a regular basis to
maintain a polished hard floor surface. In addition, the present

di sclosure relates to 10 nmethods for nai ntenance of hard, snooth surfaces,
primarily wood, |inoleum Iacquer and vinyl floor surfaces. The disclosure

particul arly relates to_a mai nt enance whi ch are suitable for
use on a daily Ha3HEPEaANE) F-TPQLn FQRQP{JMNTENANF}E Q%#MDQ.%W?EAQE 18N&Ah as

a floor surface. Backgroupgrubb F®rKREWOrhBTORRRECELRA W kol eaning or
i ght polishing of floor a 20
t hr ee- di nensi onal non-woven web. The pad is usually provided as a
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circul ar carrle%~ﬁﬁé%e——mh+eh- in use is caused to rotate in a plane
parallel with the fheopregehacelissucburbareihepado wherthioauglhd ianto 25
contact with the floor surface, is sllghtl co ressed by the pressure
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an organi ¢ relates to a method and a teool for maintenance which are

suitable for use on a regular basis to maintain a
polished hard floor surface.
In addition, the present disclosure relates to

10 methods for maintenance of hard, smooth surfaces,
primarily wood, linoleum, lacquer and vinyl flcor
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 c¢leaning or light

polishing of floor surfaces to use a pad in the form of a

20 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 & plane parallel with the
fleexr surface, such that the pad, when brought into

25 contact with the floor surface, is slightly compressed by
the pressure arising between the floor surface and the
carrier plate. The carrier plate is usuyally driven by a

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



material, e.g. polyam de and/or polyester, particularly 5 polyethylene
terephtalate. In sone cases the fibers also include natural fibers, such as
wal nut fibers or coconut fibers. The fibers of the pad is interconnected
at their nutual points of contact by so-called nelt bonding, 10 whereby
the fibers are subjected to heat that cause the outer part of. the fibers
to slighL-ly melt and thereby to bond to egach other. Alternatively, or
additionally, the fibers nay be interconnetted at their nutual points of
contact by the anGanpaed bled nee i piptlegrhatedow t4rd abpok ynel kiesiope herel naft er

referred to as ~~pr b Produc S pe of non-woven
pads is well PR AP%%E%Q%%% lﬁfz‘f&f}éA%l%%% 439, EP-A-O 397
379, GB-A-1 348 526 &B.nﬁnﬁ?ac& Q56 2f Ot d afubd hitsoshoesc 201t i @t gdreed to be
further el aborated on herel n US- A- 3,537,121 di scl oses pads for polj shing
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with abrasive particles is 25 applied to the pad by passing the pad between
a pair of squédrelydst Inatwiel ofihdich Jucipar ivd Iyt nivdreed dmn goconut
container for & eﬁ re of binder resin and abrasive particles, after

whi ch the pad i's " allowed to cure or dry. Thus, .in US-A-3,537,121 a pad is
provided, which is Jheetilreety dfmrtegnaiced Dyirtther dimdeit andabrasive

particles. US-A-9, 893,939 discloses a pad for poI i Shl n%%rfloor . surfaces or
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cuter part of the fibers to slightly melt and thereby to
bond to each other.

Alternatively, or additionally, the fibers may be
interconnected at their mutual points of contact by the
15 pad being impregnated with a polymer resin, hereinafter
referred te as a “primary binder”.
Preoduction of this type of non-woven pads is well
known from e.g. US-A-3,537,121, U5-A-4,893,439, EP-A-0
397 374, GB-A-1 348 526 and EP-B-0 562 919, and thus does
20 not need to be further elaborated on herein.
US-A-3,537,121 discloses pads for polishing surfaces
of aluminum, plastic, wax and similar surfaces. US-A-
3,537,121 alsoc 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
squeeze 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 a pad is provided, which is
30 entirely impregnated by the binder and abrasive
particles.
US-A~4,8593,439 discloses a pad for polishing flocor

surfaces or aluminum. The pad consists of fibers of



particles to the fibers. The pad shown in US-A-9, 893,493 has |arger voids
than that shown in US-A-3,537,121, and 5 thereby has an inproved ability to
absorb dirt, so that it can be used for a |onger period. Also the pad
disclosed in US-A-9,893,493 is entirely inpregnated by binder and abrasive
particles. EP-A-O 397 374 discloses a pad for floor polishing 10 machi nes,
which also is entirely inpregnated by binde and abrasive particles. Pads
of the above type are frequently used for so- called "burnishing”, i.e. dry
pol i shing (ofteardaniacdart§ridhsing efnvlelyuteght | yohby noenfacesvatehi gh
speed (1500 15 3000.£pm andyrelatlvel v, | oW BLESSHL S n i L 2 View O
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both vinyl and martbielétooni tigs. £ Basss . sTind ahd@ floswih his pE+rPose8al eds3
avai l able from3M under the designation "3MI' Floor Pads”,_a provi de no
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EP-B-O 562 919 di scl oses a non-woven pad of polymer fiber, which is
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several other exanples of 30 plausible abrasive rticles. However, .
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crystallization chem cals, which nmeans 9 that” treatnent nust be made in

the presence ofand qlipsive particles.
Pads of the akbove Lype are frequently used for so-

called “burnishing”, i.e. dry polishing (often on a daily
basis) of very lightly worn surfaces at high speed (1500~

15 3000 rpm) and relatively low pressure, with a view to
restoring a polished surface. This type of treatment is
commonly used for both vinyl and marble floorings. Pads
suitable for this purpose are available from 3M® under
the designation "3M™ Floor Pads", and provide no or

20  little effect on very hard floor surfaces, such as
terrazzo or concrete, which have been subject to wear for
a longer perioecd of time.

EpP-B-0 562 919 discloses a non-woven pad of polymer

fiber, which is entirely impregnated by a binder

25 comprising a mixture of curable plastic resin and
abrasive particles having a particle size of 0,1-30 um.
As examples of curable resins are mentioned phenol resin,
acrylic resins, melamine resin and urea resin. Diamond is
mentioned as one among several other examples of

30 plausible abrasive particles. However, according to EP-B-
0 562 919, the pad disclecsed therein is suitable for
treatment of marble flocor surfaces, and only in

comblnation with crystallization chemicals, which means



containing a salt-formng acid. The pad in EP-B-O 562 919 is al so provi ded
by passing a non-woven pad through a nip between two squeeze 5 rolls, one
of which being partially imersed 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-O 562
919 is to be 10 used in the presence of crystallization chemcals, the

met hod described in EP-B-O 562 919 actual | y constitutes a vitrification
met hod, used witta ViexEment mpiovilig e bt of be rese seapeechntl @uk@bi l ity

of a marble flpg(gntér{“llsl}] ”%té?ﬂt—ifo%ﬁns%%é | e for daily maintenance

pur poses, 15 since | ol ves use ecial crystallization chemi- cals,
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chem cals, which also contribute to naking the polishing 5
method described in EP-B-0 562 919 actually constitutes a
vitrification method, used with a view to improving the
stain resistance and durability of a marble floor. This
method is not suitable for daily maintenance purposes,

15 since it involves use of special crystallization chemi-
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 theresafter at intervals of 6-12 months. The
method described in EP-B-0 562 %19 is thus too compli-
cated for being used on a daily basis.

Pads of the type referred to in EP-B-0 562 919 are
sold by 3M® under the designati?ns “3M™ 5200 Brown Stone

25 Renew Pad” and "3M™ 4000 Grey Stone Polish Pad”, and are
used for treating marble in the presence of crystall-
ization chemicals and at relatively low speeds (below 250
repm) .

The need for crystallization c¢hemicals, and other

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

chemicals, which also contribute to making the polishing



work nore time consum ng. Handling and application of the chemcals also
constitute a potential hazard to the environnent in general and to the
work environment in particular. 51t is also known to provide a polished
stone or concrete surface by using tools conprising grinding or polishing
el ements made froma plastic resin mxed with abrasive particles, .i.a.

di anond particles. Since such elenents are:fixedly nounted on a usually
rotating plate, 10 they do not have the ability to conpensate for
unevenness i n YHEX fTOBF , AT chrmayiedd HBandhbven e caprbhtabion el $heor

surface, or 1o SeLAlchi 000005100 NG, 08 1NSofLoora; SuLiagee (0 pase such an

elenment is to contact the surface at an excess pressure. Yef another
probl emis thated®idebrest Suclemsrar aimds of skhedyoskedhvstomesnorimet al
may get stuck in_or near the el enments and cause scratching of the floor
surface. Final I tHi%'3ype of tools require special machinery capable of

appl yi ng a Bi gher pressiyeild® Hihescond astosidd asepdbet yeen dhend aob . and
the floor 20 surface. W03/ 075734 di scl oses a di sc-shaped device for
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sinple to USe, figor surface, or to scratching or staining of the floor

surface in case such an element is tc contact the surface
at an excess pressure. Yet another problem is that

15 debris, such as grains of sand, small stones or metal may
get stuck in or near the elements and cause scratching of
the floor surface. Finally, this type of tools require
special machinery capable of applying a higher pressure
to the contact surface between the tool and the floor

20  surface.

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

25 recesses in the active scouring surface. A disadvantage
with the device disclosed in W003/07534 is that it does
not eliminate the risk of debris getting stuck in or near
the grinding elements. Yet ancother disadvantage is that
this tocl is complex and therefore more prone to breaking

30  and more difficult and expensive to manufacture.

Hence, there i1s a need for an improved and simpli-
fied method and tool for daily maintenance of hard

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



6 e.g. by persons who do not have specialist training in floor surface
preparation, and the nmethod should be wusable with conventional floor
surfacing equi prent, e.g. burnishing nachines, etc. Al so, the tools should
be easy 5 to manufacture, not too expensive and durable. Summary of the
Invention It is an object to provide an inproved technique, which wholly
or partially elimnate the problens with theé 10 prior art nethods and

pads. In particukag. bl kLsrabnabjeet 4t,0,BE0)¥LdeE - f.treating.a hard
surface which is_nore egsy to use and ahicﬁ progpgggggqggnﬁgﬁgﬁﬁée 83
better result thahoPReSprfoEeapremerhbdsn, | andpahki mekand shobddaneobj ect

to provide a net . i.t abl r hard, .snpoth stone or
stone- i ke surfagggéigiﬁlggd%??%ﬁgrggﬁfgc%??grt8uBF89?88 S9H&PRBAT0f €~ -
pol i shing, cleanbngnoshobbennibenami nkatni AUsBAr dhestBOLE sARd18r BEerably
gl ossy surfagps,tin $ar icular floor surfaces, wth an elimnated or
reduced need f or ~SUPFACE* 20T fipr BOF ngoore¥Peani g erdi énreble. The
invention is based on the idea that abrasive particles in the form of

di anond particles provide a polishing effect which is vastly superior to
that acha. evabl 23 thbsehabtagéveiparticl es used in the 25 exanpl es

shown in e.g. EP-B-O - hat this , polishing effect i s so
superior as to elinmi nlgtfés'?% n%ggecg% gtro ct?ﬁl%‘fjacfef iaztét}rr@%%‘ﬁ% i LA ot her
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i ndependent , ,30 cl.ai ms. Enboqhgﬁgts are set forth in the dependent clains
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there is providewj@ctmetdod Soradel MalfidG 2 hal b { 3Joeth, surf ace, L he sur
which is more easy to use and which provides a comparable
or better result than the prior art methods. In
particular, it is an object to provide a method that is
15 suitable for hard, smooth stone or stone-like surfaces.

An additional object is to provide a method of
polishing, ¢leaning or otherwise maintaining hard, smooth
and preferably glossy surfaces, in particular floor
surfaces, with an eliminated or reduced need for surface-

20 improving or cleaning 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 examples shown in e.g. EP-B-0 562 919, and that this
polishing effect is so superior as to eliminate the need
for crystallization chemicals and other surface-improving
agents.

The invention is defined by the appended independent

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

According to a first aspect, there is provided a

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



face conprising a material selected froma group consist- ing of wood,
polymer material, |lacquer and |linoleum the nethod conprising treatnment of
the surface with a flex- ible pad, in the presence of abrasive particles,
bonded 5 to the pad, on a contact surface between the pad and the hard
surface. The abrasive particles conprise dianond particles. The treatnent
is perfornmed using a pad conprising an open, |ofty, three dinensional
non-woven web of fibers. 10 The conbination of a flexible pad and di anond

particles provifd&® COMiRnsEtT D Mt UieVerifdstC Gt the™ surdiael;, GPst-
disiri butes the gy exsuleaPRid B0 A% Rad  Quetider ARP 1 un, the

conbi nation, through the fl ility of the pad, consi y reduces the
ri sk of the di ardridsl ddfnscrsitrechitng athrerdurdfadehe Wsimpadi anorid parktdxct es as

abrasive particles when polishing hard, th surfaces .pr.ovi des ffect
cqual Lo or betlgr M Uoe B FESHURHT Sl U asiy & Partd des PoRbth i n
wet and dryscondi tdhensad,n qard icimalict the ise e thdbrdianmonds: emables: t he
surface-inproving agent to be abol- ished, thereby elimnati 219 its

1

handl i ng. The 1PE&t MSTARE, TéDErFaried SmstidhdsaldFam She Hdehce of
iquid on the cankach SUriaee . doaimttdal sl anld ald gty gendi tions; or

in the presence of water 25 ors the contact surface, 1 _. under wet

condi ti ons. | ncopagrtisculaaran tdpertr éatiimnt tiee<heliperforared ineri-hwovepr esence
of water and a_c ea@i agent on the contact surface, thereby nmaking i.t
conbi ne excel | &it] y W'ty THe daily mai ntenance/ cl eani ng operations. 30 In

one enbodi nent, therakr asmid npaibihCbEs aare chanded paldo atlde cpashdryd means of a
secondary binder. Hence, no abrasives need to be added when treating the
floor. Specif PRIy, Sch® rabria$icv § OpRENiSIté S e T & B0TFded S5 itthdhe

surface, and distributes the pressure applied to the pad

evenly. Also, this combination, through the flexibility

of the pad, considerably reduces the risk of the diamonds
15 scratching the surface.

Using diamond particles as abrasive particles when
polishing hard, smooth surfaces provides an effect eqgual
to or better than use of conventional abrasive particles,
both in wet and dry conditions. In particular, the use of

20 diamonds enables the surface-impreving agent to be abol-
ished, thereby eliminating its handling.

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

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

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

Specifically, the abrasive particles may be bonded to the



8 pad only in the vicinity of the contact surface. This is advantageous,
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 and therefore
can be 5 seen as a waste. The treatnent may be perforned using a pad
having dianond particles of an average dianeter of 0,1 to 30 gym
preferably between 0,1 and 15 um and nnst preferably between 2 and 15

10 Th b di 1
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particles conprising at” | east one {ural ~"di ano
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of less than 90 preferably 20-35 kg/nB. Thus ad conpri ses
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nmay nigrate dUFI@@rfi@btd@aﬁ@@niulﬂhy§1aﬁﬁu§ﬁné§l$& Anliaf Qe EXLED can be
contained in_the pad rather than being stributed I1n the area where the

treat ment is>20 K} rﬁ}f pt atesStel i mi nating the need for additional dust

col l ecting equi pment . y ng. debr i grate i nt t he,

the risk for. scratchi ngS% the&lstur go(?sé) Podrur%e%] Thed narks @ s%"bjtrﬁ
surface may be aﬂﬁamrd surftacele s’ & Tare pathayhidaandrcondacy, wid idehard
surface, may be ¢ to m)ve i nqrel ation to the hard surface. The pad,

while in contact” Wit B Surttacéndrey® Wi aiderp t o rotetadlat a

rotational speed:gﬁ‘we@r &OQQ]J B pepr ef erably of 100-1500 rpm 30 In one
enbodi ment, the surface may conprise a polyner material, such as
pol yvi ny] . "Lhd the tridwt FETRE Uy € 15 shdref mﬂm@nmmgzsarp;ida headd g wdiregmond

particles of angjasmond particles comprising at least one of natural
diamond particles, industrial diamond particles and
coated diamond particles.

The pad may have a density of less than 490 kg/m?,

15 preferably 20-35 kg/m’. Thus, the pad comprises a
relatively large amount of voids, into which dust, debris
and particles may migrate during the treatment. Thus,
dust 1s to a large extent contained in the pad rather
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 rem,
preferably of 100-15C0 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



9 average dianeter of between 0,1 and 15 m and nost preferably between 3
and 12 m In another enbodi nent, the surface conprises |inoleum and the
treatment is perforned using a pad 5 having dianond particles of an
average di aneter of between 0,1 and 15 m preferably between 3 and 12 m and
nost preferably between 3 and 6 m In yet another enbodi nent the treatnent
is performed wusing a pad having di anond particles of an average 10

di aneter. of bet 53 0s 1 p I e en.3 and 12 and nost
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| ess than aboutPBehebshlprieé¢evabhy3|lass thammabout 2 nobs and nost
preferably |l ess than fbout 1hnDh. 15 The treatnment pay be performed in the
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substances that are added when treating the 20 surface to interact with the

surface to renddt* iy diaTeaed el glessyf 9w exarpiesdpimeter of

surface-i nprovi ng+.aa80t$ can, be 4 ngnt i oils, resins, varnish
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agents". The tern1"eff.ectivec%gfunt" i s understood as an anpunt that is
a

sufficient to achi eve a easliABIY GEeSinai dsrenie AN npaT &t % o Xrrd
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all.. 30 Thg definition of an effective amount may vary In on to at
what interval tIG4ETEEESt Rntsterasal Mg 1 perct drimeth, Herecsr Ay 4 tackehoc3
treatment, '-e-a%dsﬂﬁgb% and most preferably between 3 and 6 un.

The hard, smooth surface may have a hardness less
than about 3 mohs, preferably less than about 2 mohs and
most preferably less than about 1 moh.

15 The treatment may be performed in the absence of an
effective amount of surface-improving agents on the
contact surface.

The term “surface-improving agents” is understood to
inciude substances that are 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. Soap, 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 to achieve a measurable gloss
improvement as compared to the same treatment using a
liquid centaining no surface-improving agent at all.

30 The definition of an effective amount may vary in
relation tc at what interval the treatment ise being
performed. Hence, for an ad-hoc treatment, i.e. a single

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



occasi on,

the surface conprising a material_ selecte

Stdk 3 o VB Bhael St h e D et Hotf corried'Hg a%at nent  of

gel coat,

a nmuch hi gher anmount may be needed to achieve a 10
surface-inproving effect, than if the treatnment was perforned with an
interval of one or a few days, or even a week. The anpunt 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 being treated. According to another
aspect, there is provided a nethod for nagqgaining a hard, snooth surface,
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froma group consisting of a

the surface Wi tiLodlexifie: Rad ik e RIESENE Of, AASIUE, ParLic) &8s,

bonded to the pad, on a contact surface between the pa e hard

surface. The abr agiake Pfars iasicesntcomy irses! ot partdd|ws.apihey tireat ment
is performed i q:thq_, 1

.5 ence, of effective amunt of surfac
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30

coated with any suitable
fdepaede pad, in the presence of abrasive particles,

bonded to the pad, on a contact surface between the pad
and the hard surface. The abrasive particles comprises
diamond particles. The treatment is performed in the
absence of an effective amount of surface-improving
agents on the contact surface, and the treatment is
performed using a pad comprising an open, lofty, three
dimensional non-woven web of fibers.

Furthermore, there is provided a method for treating
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 between the pad and the hard surface, wherein the
abrasive particles comprise diamond particles, and the
treatment is performed in the absence of an effective
amount of crystallization agent on the contact surface.

The ferm “diamond” is understood to include natural
diamond as well as synthetic diamond, and diamond
particles being coated with any suitable coating, e.g.
silver.

The term “effective amount” is understood as an

amount that is sufficient to achieve a measurable gloss

e- i mproyi ng



The term "effective anount” is understood as an anount that is sufficient
to achieve a neasurable gloss 11 inprovenent as conpared to the sane
treatment using a |liquid containing no crystallization agent at all.
Anmounts known to be effective are about 1-2 liters of «crystallization
agent (conmprising 2-30 % by weight of 5 e.g. nmagnesi um hexafl uorosilicate)
per 50 nZ of floor surface for a single treatnent operation. Hence,
amounts known to be effective on an ad-ho¢ basis range fromabout 0,9 g
of magnesi um heXEIUGEE iTat@FEra® 19 ddre siattadecHemiersdid @ ed

crystallization; : At ' f_1:.100 j wn to be
effecti ve when ulg;gﬁ@ rCeOgTetgaftle n ) ]ngj. S?rrﬁ;eagol%nzea(]:%]og]n alva%trﬁcl ?g.:l Il%)r/lq‘or weekl y
mai nt enance. Hémeen tanourtve Knowre ted flee tdffee ey ealfoort Inrgd ritigarsce fon a

regul ar basis ran f.r.om ahout 0, 009 of .magnesj um hexafl uorosilicate per
nZ fl oor surfa(%.y%%talfslziag aér oo‘%%rltsﬁg}geszlatrl’g} ot ryi?é’r %%}&3‘3 onfC
crystall - izatieQRy.agen{rSs i&nd heddaFo aexafiliueras)l ireat 0 Rfdeg- rikbberic acid
and oxalic acid. The val ues given above may thus need to be adjusted to

apply to the réspéeriovd Ay e SioE 16r ygealtriesdt iGe tadedn -cHeHET, ZCOTHES
combi nati on of ya.tlexiphe %%e%’ﬁgﬁ%' g!ffio% RALhES Q:\é'ngy%s fGIPERRAH On

for unevenness 1 n the surface, istributes the pressure applied to the

pad evenly. Alsd, gt hifs reomeisiati dwexatfinougts ithe ftleexichi In’t §loof t he pad,
consi der abl y redu?es th% ri sk of the dianond 5 s%ratchin%gthe surface.
PEfes &

Usi ng di anond par ?egﬁfasﬁbguﬁgﬁthwg e 2tden 58I g ha
stone surfaresapiavidesran :afbeck equal xnbwn @ bRl arrelharausdedf used
conventional abrasive particles, both in wet and dry conditions. In
particul ar, théepsatefly, e.g. in connection with daily or weekly
maintenance. Hence, amounts known to be effective for
maintenance on a regular basis range from about (0,004 g
of magnesium hexafluorosilicate per m® floor surface. It

15 is understood that there are other types of crystall-
ization agents, e.g. zinc hexafluorosilicate, hydro-
fiueric 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 diamond
particles provides compensation for unevenness in the
surface, and distributes the pressure applied to the pad
evenly. Also, this combination, through the flexibility
of the pad, considerably reduces the risk of the diamonds

25 scratching the surface.

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

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

The treatment may be performed substantially in the

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



30 di anonds enables the crystallization agent to be abol- ished, thereby
elimnating its handling. The treatment nay be perforned substantially in

the absence of liquid on the contact surface, i.e. during 12
substantially dry conditions; or in the presence of water on the contact
surface, i.e. during wet conditions. In particular, the treatnment may be

performed in the presence of water and a cl eaning agent on the contact 5

surface, thereby i I i.ne el l.ently with e dai
naintenance/cleaﬁggg%ggg%%%?gg?F@Iﬁ%éﬁétéﬁﬁgdiﬁgnﬂP %Eg 85@&?%98 Rar tRdeds
are bonded to the pad bynteanssofrfacsecondar yukiingdeletHeRge s tABnsabrasi ves
need to }>e added %Een Ereatigg the floor. 10 Specifically, the abrasive
particles may beBoRd&H E6 t hES pAGAGRPYLI RavheevPeFAPERed! inhéheont act

surface. This ispraduaptageolstesi AR Lheiabhashve,RaLt Ll pr nt.in the
parts of the pad that are not in contact with t%e ﬁaré béu?ﬁ%cggggakgt
fulfill any funcfi6h26Rd Eherebpreakangbét ¢mbeea ascaldasteéy ¥hehabhasive

particles may h : j er .of 0,1 'to 30 Umn preferably
bet ween 0, 1 anda%§l§£1gﬁgﬁggggg&%2§§§%35P9 B%?ﬁ%%ﬁoiﬁ'and 15 um The

abrasive particles mayncompréseodindneasthONgo Pisi 20 Hat Ul al es di 20PN ded

particles, industria$ dianqﬁglﬁarticles and coated di anond particles. The
treatment may be perforiEd udiMeARS pall havhaendar anohedpar t Henes, ofoan

average di anet eraiofaided nd0 WR HPr L5 L0 Yeh ' d m and nost
preferably ig between 5 and 15 Un1)ln one enﬁ%d?%%%%?lgﬁétﬁgdf%%%f‘is used

conpri ses an® op8iEciiofadd lhridee diimensi onaba non: Woy em webe ofofdderse tisuch
webs are avail ablg A3, rel %ﬂeverYCilnoiv%ygoos. tahned cgonntact surface. This is
advantageous, 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 and therefore can be
18 seen as a waste.

The abrasive particles may have an average diameter
of 0,1 to 30 um, preferably between 0,1 and 15 pm and
most preferably between 10 and 15 um.

The abrasive particles may comprise at least one of

20 natural diamond particles, industrial diamond particlies
and coated diamond particles.

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

25 between 5 and 15 um.

In one embodiment, the pad that is used comprises an
open, lofty, three dimensional non-woven web 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/m’. Thus, the pad comprises a

relatively large amount of voids, into which dust, debris



standard si zed adapted for the existing surfacing 30 machi nes. The pad may
have a density of |less than 40 kg/m, preferably 20-35 kg/nB8. Thus, the
pad conprises a relatively |large amount of voids, into which dust, debris
13 and particles may migrate during the treatnent. Thus, dust is to a

| arge extent contained in the pad rattier than being distributed in the
area where the treatnment is taking place, eijninating the need for

addi tional dust 3,gollecting.e | owi ng _debris_to migrate

into the pad, thenrléé ?or s%r§% h.ngIaFetﬁéf %f BT egF@ﬁU%edTh?ﬁe

method is particdtat|yssuptablerdercusenoncantiines surfreepadOr4ther met hod
surface is a stone or stone-1i ke

t I I bl
mator 18l having B ARGVHHRSS b CaHOUi=S HBnCEh WTS, it Ef of a6l §resTeaDh, o

Exanpl es of such:skrf@cesaas e @Pﬂﬁir@é@ln&eﬂ'ﬁ@zﬁ@edgf@f"étﬁ’dl?ISnaer Jbe pad,
while in contact with the hard surface, may be caused to rotate ?
rotational speed®fl&okIODEFTHRMSHT ef ek abl yby)fallmﬂmdeemmsTm mi@mﬁ@nt

may be perforned; on a nt I egul ar Si,S. S dai |l
or nonthly. 20 Furthe#%ggﬁ%ﬁtﬁgﬁ% %% %r%%l o ?Qf?gf ?W%aﬁ?% %? h%rd
surface, the tooledomptising a flexible pad haV|ng an active treatnent

surface presenting aq;a3|v%ﬁgﬁgtlcles bonded to the pad. The pad presents
a first portion wherdl Bradidfd it e s wrtd e skt WS 0 ia st 25

concentration, alda seeaxdgportion having a second, |ower concentration
of said abrfgive particles, said abrasive partlcles conpri si ng di anond
particl es. The method is particularly applicable where the

surface is a stone or stone-like material having a
hardness of about 5 moh or nore, preferably 6-7 moh.
Examples of such surfaces are concrete, terrazzo, granite
etc.

15 The pad, while in contact with the hard surface, may
be caused to rotate at a rotational speed of 50-3000 rpm,
preferably of 100-1500 rpm.

The treatment may be performed on a substantially
regular basis, such as daily, weekly or monthly.

20 Furthermore, there is provided 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 porticn 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 functien, pads according to this

disclosure can be manufactured at a lower cost.



I n one enbodi nent, the second portion is substantially free from di anond
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 to this disclosure can be manufactured at a | ower cost. 19
The flexibility of the pad elimnates or reduces the harnful effects that

di anond abrasive particles could otherwi se have on the hard surface.

Hence, the tool may becugsed{or any Qérghé%éécgzirﬁ%&%@ surfages, of

wood, 5 |l am nate, narbl e, granlte, concrete, térrazzo, étc. I—%wever, Wn%

tool is particul Baryfe} fetf¢ves fohahadidamstdnaboasstoneatikelsuréases, such
t he pad consi sts

as granite, conc .ter o,.etc. In one epbodi nent,

of a di sc-shapedlg@]i%%%%§ }ﬁl%\;/%n%n at?%ilz‘ﬁﬁcgﬁuﬁggcﬁ' 7Rt subFackoC Wid? i n
said abrasive pactist@sfar eapy asent onrsakd, finsh s4rfiace,and odowo4o a
depth from s%i d i[i rst surface, which depth is |ess than said thickness,
such that saird fT1#8t"9ott iTHFREE AX ¥l 6L f i FRACERFE acke Brrkzzai cesecond
portion is at a H&.SRCON r e, : &pé)jgé' Lo fi e, By .Leaving
t he second surface free %%ngﬁlasjié\?e mt%ﬁgﬁéﬁdéf%%%%lﬁ% a]f%% hfl;{%/lf%chmsnt
of the pad to a 3 ®hodkenednnectorrtaces casudleraplatanitse f agitdtated.
In a second enb 'lJEedtrEtzot eccoad consists of a disc- 20 shaped body having a
t hi ckness and a first surface, wherein said abrasive particles are present

over less than the éntione femsidisirtaceane Yty thlsisald Jd rstyand siegeond

portions arg Si u%% e‘dg,1 adj acent__each other at said first surface. This
second enbod? memCFadiAiitGt & TGRS Ersh aoff idist s adwbr e stion teweid

pad. In one enbedivi@ite Hhe R COMY $6% RN OREN s diYf st 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 pertion 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 to a Velcro hook
connector on a carrier plate is facilitated.

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

20 shaped body having a thickness and a first surface,
wherein said 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 web, 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 binder. Hence, the bonding of

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



t hree di nensi onal non-woven web, including a plurality of fibers, which
are adhered to each other at their points of nutual contact. 30 The
abrasive particles may be bonded to the fibers of the pad by a secondary
bi nder. Hence, the bonding of the fibers of the pad does not in any way
need to be 15 negatively affected by the fact that the abrasive particles
are only present at the contact surface. As non-limting exanples, the
secondary binder may be selected froma group consisting of phenol resin,
5 nel am ne resimgoalties Fesi i aride@poxyt resfact 1rhahet tepbodi aerte t he

secondary bi nder_f.or a lurality of distinct droplets having a maxi num
di aneter  whi ctPEfrst]s%;% e‘%lp% hoanﬁl}é HREF Ayt e ?hc%rg&%tens %ag%bi nts of
nutual contact of azd bem-IHniusing hecdidiers, are :aoidant iveldecaoated by
the binder resin, facilitating further the mgration of dust and debris

into the pad. PheUFrAGY e IR 13 B REP EORDrike i afsitP bartittes having
an average di aggielniHfe Qbasip 3048 ~IEf ea{rgpl%)&g}; ween; 0,1 and 15 m and

nost preferably 15 between 5 and 15 m The pad ndy further conprise second
abrasive particl es igelagst edfadameantgr duE cowsirstang lofdpraphites atin

oxi de, silicon _carhi.de and. al.um.num oxide. .Th ad is preferably. pravided
in the shape ofpclélrfollgiyr c% aClrlSElsncC avi Tt eatsdﬁéﬁ%@tr@r %é?am}ble%ulgog%é;%aﬁ%% cm
and an unconprgssed ithigkness: betaeem laanthde dingfuddardmr eswd here i s
provi ded a nethod for manu facturing a pad for treating a hard surface. The

method conpri $EN 55 Qi ditigied padiaitd Uppt VEIRET o el ridte stirRe b d%te
of the pad;pa Mgt Wi ;0% bigiery and @Ry asiie Pardd 6l s 4ol idingh gl amond,

such that said pad presents
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

15 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

20 circular disc having a diameter between 30 and 100 cm and
an uncompressed 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-

25 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

30 particles. In one embodiment, the second portion 1is
substantially free from said abrasive particles. The
abrasive particles may be provided to the first surface

by spraying, rolling or dipping.



a first portion wherein said abrasive particles are present in a first
concentration and a second portion, having a second, |ower concentration
of said abrasive 30 particles. In one enbodi nent, the second portion is
substantially free fromsaid abrasive particles. The abrasive particles
may be provided to the first surface by spraying, rolling or dipping. 16
Brief description of the drawin s Figs la-Ibghow a pad according to a
first enbodinment. 5 Figs 2a-2b show a pad according to a second

enbodi ment. Figs 3a-3b show enl arged phot ographs of a pad according to the

present discl osudeiebedayer gndi @i tef the aPpipdess and abrasive particles
have been applied. ].0 Fig. 4a-4bh show a diagram of a pad according to the

1 . (
first enbodinent, and &P effl aAryethit diPad RReohind the: HhstFig. 5is a
sectional view dm@di@ey: surfacing machine on which a pad according to
the disclosure is 15 nounted. Description of enbodinents "['he description
will first foécus on ditgsol2asuilt aile f gradisedardiey net hodsd@sndmai nt enance
of hard surfaces, sequently on the nmethod for manufacturing the
tool, and finallymgﬁgfﬁgnﬁse of the tool for maintenance of a hand

surface. Referring t@ikisg3atdb tdene érﬂa&i@@w#ﬂxc&%ﬂam%yg Jdom an
open, lofty three di nensional non-woven web of 25 fibers 2. A first surface

of the pad 1 ha§5oF6rt%oh Pt e Ressmitngigsriasive paraficieasbrddd 1t ¢ hehe
web by neans O%i@d%@C@ﬂ@a%%r@%W$@’pért%cl%sbmg@%rbégﬁ”§¥$f¥%&% i n

10 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 sectional view of a floor surfacing
machine on which a pad according to the disclosure is

15 mounted.

Description of embodiments

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 teocl,
and finally on the use of the tool for maintenance of a
hard surface.
Referring to Fig. la, 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 P1
presenting abrasive particles bonded to the web by means
of a secondary binder, i.e. a binder naving as a main
purpose to bond fibers to the web. The pad 1 is circular
in shape.
30 Referring to Fig. 1b, a cross section along the line
S1-52 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



purpose to bond fibers to the web. The pad 1 is circular i.n shape. 30
Referring to Fig. I b, a cross section along the line S1-S2 in Fig. 7.ais
shown. 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
| ess than the thickness T of the pad 1. Hence, at the second surface B
there is a portion P2, which is substantia%ly free fromthe abrasive
particles and the secondary binder. 5 Whenn‘referring to "portions", it is
to be under st odd:ssagteporita drisi dfnadie Tach ddta yestcurle dfentdse Fad theand not

portions of the_ indiyvidu fihers. Referring ta Fi 2a_.an b, there is
shown a sinil&°AE RS i ft?a)re fce Hél iy T Ha" g%ér ew}}lscq‘a%fo portion P2’

al so at the firsipsunfaca 1A MWECH faof tiren adisivee sidstiaritdaldnd firee from
the abrasive particles and the secondary binder. In both enbodi nents, the
abrasi ve parti A9 Y FHESEHR- t hr oughout the secondary binder, and the

fibers 1.5zare bonggedt ¢.8a6h :9lher, BY @Y Bi nder ARY ot sthRINg
nmel t - bonded. A description of the preparation of a pad 1 according to the
embodi ment di séussepanittilvrzefedr diee mMagr citgsidtairnd 1 hei IHachdw ang: diaken.

20 As a starting naterial ircul..a.r,., .di shaped dit/Mc.rot.ron~ Tan
Fl oor Pol i shi né)% &d R, vior% t%‘edilglr?é"tv rdua 1L’sigjelrnsc'hes (51 cm, a thickness of
28 mm and a wei ght reffel%7ngr ams Mas tsedndSueh padseane avaWnakl e from
Git/Mcrotron, Wens, GA USA The starting density of 25 the pad was
thereby 27 kg/ f8Migeg. P34 ils &% Griddesise cophstiogr é%‘r?tsﬁ%\fﬁrr?g thé pad pri or

to applicaihon of(LRG por a1s0 at the first surface A, which portion
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 bonded to each other by a 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
- FPigs 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 cm), a thickness of 28 mm and a weight
of 157 grams was used. Such pads are available from
Glit/Micreotron, Wrens, GA, USA. The starting density of

25 the pad was thereby 27 kg/m’. Fig. 32 is a microscope
photograph showing the pad prior to application of the
polymer resin/abrasive particles. From Fig. 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 flexible and resilient
and comprises polyester and nylon fibers.

A homogencus polymer resin mixture was prepared,

consisting of 200 g PA resin 52-68 phenol resin (availa-



pol ynmer resin/abrasive particles. FromFig. 3a, it can be seen that the
fibers consti.tutiny the pad are held together at their points 10 of

mut ual contact by a 30 prinmary polyner resin. The pad is flexible and
resilient and conprises polyester and nylon fibers. A honogenous pol yner
resin m xture was prepared, consisting of 200 g PA resin 52-68 phenol
resin (availa 18 ble from Perstorp AB, Persigrp, Sweden), 100 g of

T- r et han avai.l a fort Cronhol m_ AB, Bromma, _Sweden
ancl?OZD(O )g of LAND 1%%%!61]& g%]gs%gmgg]i }gérbn ef)g‘??ﬁ&i egwefl‘?ﬁ?hi I ]a(gfi) egf?%nTT_%ﬂBé
Super abr asi ves, andew Yo KlaVe BrdiSA)1rdust s beforgs BRPAL Cati apmef the

€oh
m xture, 60 g of 65% p-toluene sulfonic acid (PTS) was added as a
hardener. The r%‘é‘?‘#%px‘i”ﬂﬁ ezala% %%r%@/%@ﬁoTFﬁ@OéFf4T%tu%n@lﬁn@ﬁdtmﬁsm1%@es

of the polishi ng(pagh 1 4s1 N9 Bord tRANIRL %l%%@fab]%?mﬁg,se@o ai ry Spray, gungy
(normally used for spraying 10 paint). e pad wth the uncured 7esin
thereafter wei ghtl) 17831 amsfoSubsanuerd t yon tde pasl miasc ptacesh i &f hess
air oven at apu.oxiimtely. C for_ approximately 2 i nutes. The pad has
now assumned the%g%jela@eannéces%%?mccanacblecp gﬁé‘l{rgﬁﬁ“%%’oﬁfﬁﬁ%.a%b’? R da'9%: a
ni croscope phot ogr apithel ke@iobulies ot Q00| vkl ofnitde rasidy Rard il &

m xture are fortmed al ong each fiber, also between the fibers' points of
mutual contact. "Nie % 55 N 160 Rl ing e d hats indher f9 tardm nch- twhieh

t hey are adher edcarg 2@l £0L:I €l ed. r | ear. 111 ustration of
this is found in 20 Figs 9a-l4b, @\/\kﬁiyg%%oﬁoﬁﬁa gg%c?gogcfﬁ esgjra ovVe with

reference t&Y Fi §8114-)1-bThaneaah weénlhartgementcuofeca mearitri dme rofa fithat wWadhed

(F'ig. 4b), whereikn_drople 11 of i nder/partjcle mxture are attached to
the fibers. In (%?Segqta%%év§ﬁggte§uteﬁgqﬁér&&Frré’r‘? VG tHEGSAD R Bdddded as

descri bed abovepveonpar apprextiesteiWeneo 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/particlie 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 illustration of this is found in

20 Figs da-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 to as “yellow”, having 7-12 um silver coated
diamond particles, and a second one, referred to as

30 “green”, having 3-6 um normal diamond particles. As a
reference, two different commercially available pads were

used: a 20 inch (51 cm) 3M™ 5200 Brown Stone Renew Pad



carried out in order to evaluate two different 20 inch (51 cm pads,
prepared as descri bed above: a first one, referred to as "yellow', having
7-12 umsilver coated dianond particles, and a second one, referred to as
30 "green", having 3-6 ~:mnornmal dianond particles. As a reference, two
different commercially avail able pads were wused: a 20 inch (51 cnm) 3MI"
52.00 Brown Stone Renew Pad 19 and a 20 i (51 cm) 3M"™ 9000 Grey Stone
Pol i sh Pad were wused, both available from St. Paul, M\, USA. The tests
were made on tvwwondid f20 emcisuf$hcen) yPES: 400p| Frt et o bf el {shar e 1¢%8m

t he Kol marden addseeaE1 o%g&lgeavéjfi\pﬁémﬂ oh%@ive%mp‘%pﬂ l&%@) cohcrete. Each

test was carried out on a surface of a using a ‘Coor & Kleever
Crystal lizer 1250KG TH@ore sy fraatangnahe hhmet wd avat faldre: foonfLoort Wes:

Kl eever, S. A, Barcelona, Spajn), having a single carrier plate adapted for
recei ving a 20 H0'e Wl%fbaip%d(%]reot%’f?rﬁgtqgef %%Jdﬂﬁrci% P %tégjtcg%t
included poki shidyg-tder syr faseador Ahoutsd Mt efar.pdhe tsuf fagce gl oss

was measured at several Spots on the area before and after each treatnent
usi ng a Sanwal /Ceieed Guiz1® @ osbchicekert atrifl by valsded @ (91T &bl es

bel ow 15 constitute t . val o rﬁgif i ; .' rat ed
80-90. Sem gl o%l%eﬁe$§@d%€%;?%&{%%a%e% a?lslg’% e I{eei?fect IS
rated 20-25. Fl@vasiheand sframt@ebib-dlK1ldeacdr sus face Mascd estad Saindry

and using water as 20 a |ubricant. Additionally, the_concrete surfa\(;@was

tested using COGY RSES BN TS HHITiZeP (@i 13 e o oot %M b
$. A, Bar C@bOn%népaﬁil@oxa%)al&hfri&%baﬁj;rﬁg att hes Sy stad Ligat i chend cal

mentioned in EP-B-O 562 919 as conprising nagnesi um hexafl uourosii.cate
as crystall- 25ncdatdesh rgjeiithing the surface for about 1 minute/m®. The

surface gloss was measured at several spots on the area
before and after each treatment using a Sanwal/Cenma 1G-
310 Glosschecker. The gloss value in the tables below

15 constitute the average value for each area. High gloss is
rated 80-90°. Semi gloss is rated 50-75°. Satin is rated
30-45°, Rubbed effect is rated 20-25°. Flat sheen is
rated 5-15°.

Each surface was tested both dry and using water as

20 a lubricant. Additionally, 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 chemical mentioned in EP-B-0 562 919
as comprising magnesium hexafluourcsilicate as crystall-

25 dzation agent.

When testing the 3M™ pads, each surface porticn was
first treated with the brown pad and subsequently with
the gray pad.

Table 1: Tests performed with water as lubricant on

30 Kolmérden marble

Pad Brown Gray Green

Initial gloss |17 17 10

Liguid Water Water Water




When testing the 3MI"' pads, each surface portion was first treated with
the brown pad and subsequently with the gray pad. 'Fable |: Tests
performed with water as lubricant on 30 Kol marden narble Pad Brown G ay
Geen Initial. gloss 17 17 10 Liquid Water Water Water 20 Final gloss 17
35 30 Table 2: Tests perfornmed w thout |ubricant on Kol marden marbl e Pad
Brown Gay Geen Initial gloss 20 25 28 Liguid No No No Final gloss 25
30 50 From tabl E5id; AN 551U ¢ap beconcipded—thafzor—S—marble, which is
a relatively sott _stone havingfa hardnessS of abouf %-5 nmoh, | and usi ng
water as a lubri- cant, the 3MT"' pad conbi nation (brown and gray) provide

a slightly better ef Yi qugh both the gray and the green pads
achi eved val ues fall |Tfr‘%%vﬁ ets}lr_esg"%ea‘ﬁcﬁfmefb et t Adwelvemt during dry

condi tions, the geeqad ma&(;:ilieeved a remarkabl e i nprovenent, reaching the
sem - gl oss ran Table 3 Tests perforned with water as Iubr| cant on K90
concrete Pad Br é’vﬁﬁj Gray Yel | ow @@@h I nj@iat gl o5E3E:r29 29 35 Liquid

2Q 26 0OF 15..21

Mt er Mt er Mt e:[rnl\& glosléd.l Hj 0SS Lg % OO IO .2\.18 [

Liquid NG No No
Final gloss 25 30 50

From tables 1 and 2, it can be concluded that on
5 marble, which is a relatively soft stone having a
hardness of about 3-5 moh, and using water as a lubri-
cant, the 3M™ pad combination (brown and gray} provide a
slightly better effect, although both the gray and the
green pads achieved values falling within the “satin”

10 range. However, during dry conditions, the green pad
achieved a remarkable improvement, reaching the semi-
gloss range.

Table 3: Tests performed with water as lubricant on

K40 concrete

Pad Brown Gray Yellow Green
Initial gloss {30 29 24 35
Liguid Water Water Water Water
Final g¢loss 29 29 35 46

15



Tabl e 9: Tests perfornmed wi thout |ubricant on K90 concrete Pad Brown G ay
Yellow Gceen Initial gloss 29 39 30 98 Liquid No No No No Final gloss 39
35 48 58 From Tables 3 and 4, it is noted that in wet conditions and on
K40 concrete, having a hardness of 5 about 6-7 noh, the conbination of
brown and gray pads did not provide any neasurable inprovenent at all,
whereas the conbination of yellow and greenypads provided a distinct

i mprovenent. In dry cp 1é|9nsT i \Y s _noted for
surface treated with t e conbi §g§é£f5g¥é§r§ﬁ%h%nd g@% LAY, CNhh %Qas a
maj or i nprove- neﬂmcmaﬁenoted for t he surface treated by the conbination
of yellow and 9re ?%“ pads—7abte-5+——Tests-perforped

crystallizer as ricant on KABTEBRcr et £GPaY G ay| &P EERY IrﬂQH@ﬁf’gloss 41
35 Liquid VMC Praie MMC-FIHks Tzpnal gIOaE4A 3 Tt S
noted that soneleffect is achjevable wifh a gray pad using or Rosal/|K-2

crystallizer. asLiquﬁdcant on KSO concre1@e and thgtoa sonewmt better

effect is achie LH the en—pad—ustng—Coor—Rosal K- crystallilzer
as lubricant. 200 AdL AT, TE?S concl (it2d that He pad - a&ording |t o
the present di sclosureda q‘akdie@s & Nd Ceable ImiQvEs TR @5 [ompared with

the prior art. The inprovenent is fartlcu] arl.y noticeable during dry
condi ti ons and &FPNHEFHGE @ndon K40 concrete, having a hardness of

> about 6-7 moh, the combination of brown and gray pads did

not provide any measurable improvement at all, whereas
the combination of yellow and green pads provided a
distinct improvement. In dry conditions, a small improve-
ment was noted for the surface treated with the combi-

10 nation of brown and gray pads, whereas a major improve-
ment was noted for the surface treated by the combination
of yellow and green pads.

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

crystallizer as lubricant on K40 concrete

Pad Gray Green
Initial gloss |41 35
Liguid VMC-Pink |VMC-Pink
Final gloss 45 51
i5 From table 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
to 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.



Fig. 5is a sectional view of a floor surfacing machine 20 on which a pad 1
according to the present disclosure is nounted so as to define a contact
surface 9 wth the hard surface 8, which in this exanple is a floor 5
su.r.face. The pad 1 is nmounted on a driven, rotatable carrier plate 4,
which is typically journalled in bearings and thus rotatable relative to a
machi ne body 5, on which a notor unit 6 is apranged. In this enbodi nent,

t he machi ne has a handl.e 7 d._i us adapted far being 10 _
hel d/ pushed/ pul | ed bygg%ﬁaék?%gao%$%g€8P?9|glﬁg o?eéo%ﬁ?%édsPﬁéﬁcFﬁgother
embodi ments the filbobrnsuachnghimhchi pad2@ eyckeigggtoathiedakkeeyehicle

fitted wwth a carri 9 that is adapted for receiving the pad 1. The

r plate
pad 1 and met hod aégiPﬁﬁéa aBol8U BAR%pECusEd tPofe T iBeepeFpaApCct surface 9

cl eani ng/ mai nt enanes ehepaki-shed-hard §9rL§§Eﬁ’inSHHEsa§x§%§E$’igogcﬁﬁggror
terrazzo flogr surfaces using a floor surfacing machiné su as a
scrubber/dryet cBHBEAGEr oRDABRBAING, 18 gounhedNohf askr OREB00rcaasahgke di sc

fl oor mai nt enanc chi.n oW S ot _hjgh, 20 eed), e.g. the Nilfisk
SLOB or 595; a bﬁ?ﬁ?gggr§§3£é.wctﬁ§§gfl%%skggtﬁﬁigg,3%%F§%igﬁdo?P | 3HS7019,
al. ]. o:[ whichbereinavakhabtieusrooMbbiskrAtyance, - St 9ckhoh e SWedens,

The treatnent of thehfloor surface s typically perfornmed by causing the
pad, when in contAct WEh3tARECOB5 R bof  L8ir#RERNUES. r b atlel 5 nembpiiament,

paral lel with thed|eocnsrefRge. s Typigal +otatiopal e from 50.rpm
to 3000 rpm However, |ower or H?gher. rotht?%na?gs%%£%§g§a eg%o§8%x§$h8§d.
As is clear Promeid/ aboved/ruiledtbemodi ey ofpe 3Ot dhe padiaccording to

on- oven b, I eradl ne STl 1B YR BHEn A O of b Ganh G b Each
other at their rpailnirss of0 miuadde conf.act HYHAEBNS, &1 QDI MBFYA with =
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; a single
disc floor maintenance machines (low speed or high
20 speed), e.g. the Nilfisk 510B or 545; a burnisher, e.qg.
the Nilfisk SDH5120, BHS5120 or BHS7014, all of which are
available from Nilfisk-Advance, sStockholm, Sweden.
The treatment of the floor surface is typically
performed by causing the pad, when in contact with the
25 flocor surface, to rotate in a plane parallel with the
floor surface. Typical rotational speeds are from 50 rpm
to 3000 rpm. However, lower or higher rotational speeds
are not excluded.
As is clear from the above, a first embodiment of
30 the pad according to the present disclosure comprises an
open, lofty, three dimensional non-woven web, including a
plurality of fibers, which are adhered to each other at

their points of mutual contact by means of a primary



23 Dbinder, and in which abrasive particles are mxed with a secondary

bi nder and applied only to a first surface of the pad, such that the pad
is only partially inpregnated by the binder/particle m xture.
Alternatively, or 5 additionally, the fibers nay be nelt-bonded to each
other. In a second enbodi nent of the pad, binder/particle mxture is only
applied to parts of said first surface. Thigszcan be achi eved by masking

those parts of thelQ,surtacet i.ch, the blnder/partlc e mxture should
not be applied. In a th|% Zn g&ﬁﬁén?b & V5ab A E TENESr G MLEBReynaled
with the b|nder/pac@mdheynbxhdee,aﬁdgapbyle@sbngysgghasqggg%eshgkg@gso§s
are descri bed |ntEP-B- 562 a variant of this enbodinent, a

5 19. |In
relatively thin “inpFé naFE 8@5 BPe R8A- W6V eRlFalairs iatdacharresnated

thicker carrier bgdtha @ﬁd@éerapfQ&EQGmEQ%uEEeXh?EEEEthve gording to
variants of this enbodi nent, a substantially I mensi onal "woven or.
non-woven web’ i s2afithéABal iy atheof iheckemagabei Belpadontindatboanth

enbodi ment, a thgeg.di mensionally woven or knitted pad may be used,

wher eby the binder/parti cle mxture is applied as described above. In a
fifth enbodi nent, theIIabaiaseG/@lqbaémb@di:Bﬁerateof21_5h@r1§§@ntblzﬁldéf‘}ap£@$§&l@| of
the pad. In a flrst alter- v the pad is a non-woven fiber pad

substantially as® ﬁ%%%?lb%d”é v%Pp%&?% ?%epﬂ¥%ﬂuﬁﬁ patdi £lest| perfed.in

the fiber materiBhis!|da@ 5€cank Ald ETHALLYE; § i poLy f oam pad
with the di nd particles included ﬁﬂQSO th% g%ﬁé%% ﬁ?ﬁg%rgﬁa eélal In a

si xt h enbodi t5u¥$ﬁp?xﬁp|%ﬁ%?&xﬂhﬂnﬁlmdﬁwﬂpqmmucl@)musmmiaceh@m1&Mm©h a
bi nder/particle yd x{ e ds$

In a third embodiment, the pad 1s entirely
impregnated with the binder/particle mixture, e€.g. by
using such squeeze rollers as are described in EP-B-0 562

15 918. In a variant of this embodiment, a relatively thin
impregnated woven or non-woven pad is attached to a
Chicker 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 dimensicnally woven
or knitted pad may be used, whereby the binder/particle
mixture is applied as described above.

In a 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 fiber material. In a second alternative, the pad is a
polymer foam pad with the diamond particles included in

30  the foamed polymer material.

In a sixth embodiment, the pad is a polymer foamnm
pad, to a surface of which a binder/particle mixture is

applied as described above.



applied as described above. 29 The present disclosure is not limted to
the use of phenol resin. O her exanples of suitable resins are nelam ne,
urea, epoxy and pol yester resins. Furthernore, the hardener may be
selected fromany 5 hardener suitable for the type of resin selected. Al so
it is possible not to include the hardener, e.g, by allowing the pad to
cure at a higher tenperature and/or for a Igpnger period of tine. Also, the

sol vent (ethanol was d_i h xanpl e 10 is provided nerely to reduce
the viscosity of the ﬁﬁgtBnggﬁ d fﬁgyﬁﬁérfolﬁaBPEiEé?ét§6r59iﬁéetﬁé?e6f.
Any suitable sobkendlmaysbe. useller addahpeesobyent; maYy) 8l 595 bgsexeluded,
provi ded that the fethod of application so allows. 15 The abrasive

particles prefer@®ty et udEdi sty 2rBwROLYSSERBOFesteat nent pads may be
produced according tg,the. prbag] PLS ﬁgﬂd%QéEhm§2F¥§ Q%iggt§%2§£o%y g?oggd

abrasive particles, or conbinations thereof, as 0. se ne
in EP-B-0 562 91mardengarticidiare 2fositivert gpatefl deamdnsepactigl es1 haver

proven to provide 0od. results as wel]. Naturally, the dianmond particles
may be combi neddlvﬁ tfﬁo%%%fe trg/%testoof”é"b]lr%%? v%h?);ﬂ?%/%?%%?' 1%-¥s indetsRebey
that the pad 1 hawi ntacsegopndary atinderqpad abasiye,pariig)es asy described

above may be 25 attached to a disc or plate having an arbitrary connector
for being connect®¥ %o RELEIY iy HiMRe of the surfacing machine, or that

Vol Cl o~ ypb ook | ar 1 RGenene peoviabd 5 THE Eartt oo Bl atle, ‘IR HOBRE o1
30 whi ch englge itsyiprdiiseds mafretlhe tpadabuddendss ¢heco 9w ntenance 0ol ray
be conposed of the Q@%ﬂgg§1édu%acilitate 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, floor 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-0 562 919, In particular
20 silver coated diamond particles have proven to 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 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 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
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results are

Table 6: dxy polishing of oiled ocak parquet
Pad 3M® red White Yellow Green
Initial gloss |6.0 6.0 6.0 6.0
Liquid No No No No
Final gloss 20.2 17.0 26.0 31.4

From Table 6,

ment from a silk matt surface

particular when using the yellow and white pads,
both provide a very shiny surface.

a shiny surface,

shiny,

that the white,

clean floor.

(6.

though somewhat blotchy surface.

In a second additioconal test,
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is achilevable,

whereas the 3M® red pad provided a

it can be seen that a gloss improve-
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which

The white pad provided

It was noticed

vellow and green pads provided a very

the applicant’s pads

were tested for wet polishing of an ciled oak parguet



clean floor. In a second additional test, the applicant's pads were tested
for wet polishing of an oiled oak parquet 26 surface. d oss values of the
fl oor was neasured, before and after treatnent, at five spaced apart
points using the gloss nmeter referred to above, whereby an average gl oss
val ue was cal cul ated after processing wth each pad 5 type. The results are
shown in Table 7. Table 7: dry polishing of6oiled oak parquet Pad Wite
Yellow Geen Geen Initial gloss 6.8 6.8 68 6.8 Li quid Water Water Water
No Final gl osswiga® .0 @.0522 a8 WromiTdlice f200x wegn Nse Sea@v + @t odtar t i ng
froma silk t face, t ite_and. yel d V] n irely
mat t surface,n%%¥%%§g§§-gﬁfﬁ ﬁﬁ%ﬂ*es?gugl%%i%%¥%%§n%ﬁgﬁga ?EQF% %%ggﬁater.
The green pad, tor theset hetdrand fpnad ded avavat,t whentdlnelan smeotdyesur f ace.
Dry polishing with th reen pad provided a shiny and .cl ean surface,
entirely free fgﬂ@rﬁsoi"lﬁﬁ%l 23 © ]ﬁ&qdcé’cfttelﬁtpl)t/oﬁt?ssvﬁﬂq é\’,ﬂ\jblq &g
green pads proviged anpwery¢hean AfldQhowkd iki Ta@3calso noted that dry
polishing of thé flooring wusing the white, yellow or. green pads
subsequent to the wWeblgol’i:skinygPodiscviided ol odd edfaloges F5infiusdr to t hose of
Tabl e 6. HG!’ICE_,PaiJ* -s—eotct “u.“ﬁﬁ,ittié“t t ?e'}iﬁdwﬁli DLIG%%%% fret idi‘e 20—may, be
used for grinding and/ or polijshing woog surpaces, such as jwoo | oor
surfaces, decKisuthacesicen €5Qs8 patiogeQl boats)s.wal |l surlffeaces, intlerior
nol di ngs, dodrs, baseboardsletc In ajthird addiltional test.  the
applicant's padsduds were test@defor dryapéli shi ngaérran At 00 vi ny|

Final gloss 6.0 0.0 0.0 22,8

-5

t he

From Table 7, it can be seen that starting from a
silk matt surface, the white and yellow 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 o¢il film. It was noticed that the
white, yellow and green pads provided a very clean floor.

15 It was also noted that dry polishing of the flooring
using the white, yellow or green pads subsequent to the
wet polishing, provided gloss values similar te those of
Table 6.

Hence, it is concluded that the pad disclosed herein

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

In a third additional test, the applicant’s pads

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

values of the floor was measured, before and after



flooring, available fromAntico International, Coventry, UK processed
with flooring wax to a shiny finish. Initially, the surface had nmultiple
scuff marks. G oss values of the floor was measured, before and after 27
treatnment, at five spaced apart points using the gloss neter referred to
above, whereby an average gl oss value was calculated after processing with
each pad type. The results are shown in Taple 8. 5 Table 8: dry polishing
of Amico(r) vinyl flooring Pad d oss Co nt None 29.8 Shiny surface,

mul tiple scuff tergneBM cé)t ricdv 2 18 gl rﬁpasm feiet s ngreitkes It ni ng

ﬁlr } :Cé? ﬁodsg ter@t;_{( éEUG’J een%%nago e:’J;f S ¥12E'B.élr]‘Péé%uarlt‘?aC%l_ﬁ’ Oﬁn‘bﬁ e 8

it i.s noted thats tdwel SMhtread pladsr V[dmdcﬁesmﬁlg’ltvall% nepdthepsh. iyvpyy. fThoor
surface, did noC renove all scuff marks. The white pad renoved the scuff

marks, at a | J<SUT SHTH iddd0 Wit 1 A V&l | ow pad, a nore shiny 10
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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

1¢ surface was obtainable, with all scuff marks being
removed. The green pad provided a surface having
practically the same shine as the initial surface,
although the scuff marks were entirely removed. It was
noticed that the white, yellow and green pads provided a

15 wvery clean floor.

In a fourth additional test, the applicant’s pads
were tested for wet polishing of the Amtico® vinyl tile
flooring, 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
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 type. For
reference, dry peclishing using the green pad was

25 performed. The results are shown in Table 9.



was cal cul ated after processing with each pad type. E or reference, dry
polishing using the green pad was 25 perforned. The results are shown in
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d oss Comment None None 29.0 Shiny surface, nultiple scuff marks 3Mr)
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surface, although providing a shiny surface. The white
5 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 sﬁiny, clean surface. It was noticed that the
white, yellow and green pads provided a very clean floor.
In a 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 meter referred to above, whereby an
average gloss value was calculated after processing with
each pad type. The results are shown in Table 10.
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20 29 Table 7.0: dry polishing of Iinoleumsurface Pad Liquid @ oss
Comrent None None 19.0 3Mr) red None 21.0 No noticeable change Wite one
12.8 The surface is matted Yell ow None 21.5 The surface is perceived as
nore shiny than reference G een None 26.3 Very shiny and cl ean surface
From Tabl e 10, it is noted that whereas the white pad provides a matter
surface, the 3Mr) red pad only provides a l'ight inprovenent, whereas the
surface 5 processed with the yellow pad is "perceived as nore shiny than
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5 processed with the vellow pad is perceived as more shiny
than the reference surface. The green pad provides a very
shiny and clean surface. It was noticed that the white,
yellow and green pads provided a very clean floor.

in a sixth additional test, the applicant’s pads

10 were tested for wet polishing of a lincleum floor
surface. The initial surface had been treated with
flooring wax. Gloss values of the floor was measured,
pefore and after treatment, 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 Ligquid |Gloss {Comment

None Water 19.0

3M® red [Water 7.3 Very matt surface after scouring

White Water The polished surface removed by
3.5 scouring

Yellow Water The polished surface removed by

7.0 scouring, matt finish maintained

Green Water Somewhat more shiny than after

9.8 yellow pad, matt f£inish

From Table 11, it is noted that the 3M® red pad
provides a very matt surface, while the white pad
20 provides a matt surface, and completely removes the
polished surface. The yellow pad provides a matt finish,

while removing the polished surface. The green pad



G een ater Sonmewhat nore shiny than after 9.8 yellow pad, rna_tt finish
From Table 11, it is noted that the 3MOO red pad provides a very natt
surface, while the white pad 2.0 provides a matt surface, and conpletely
removes the polished surface. The yell ow pad provides a matt finish,
whil e renoving the polished surface. The green pad 30 provides a slightly
more shiny finish as conpared with the yeldpw pad. It was noticed that the
white, yellow L P ds rovi ded a ver | ean fl oor s _al so
noted that dr;fppo\f%ﬁ g o }Echfl“b%lf‘?n?f n%”ilt%‘vﬁﬁt%om%a’iﬁe%”@%
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material. In particul ar t he pa sul shing of such
surfaces. 1A a 5seévlem o radtieterompaid Wbsetqmera:pqu dam "wwetpads! 1 akeimes ,t est ed
for dry polishl a, | ¢ uere uet. roor rface th| test, an
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above. The resHS SBi@ISHARNTLiemm Pl @1EBTIZD TRAISILS 112 - Polfi leHiteg Mfving
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12, it is hotedrt baherhelpadd ccamtlee iaded In particular, the pad is
suitable for dry polishing of such surfaces.
In a seventh additicnal test, the applicant’s pads
were tested for dry polishing of a lacquered parquet

floor surface. In this test, an additional pad, termed

15 “Orange” and having diamond particlies 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 meter referred to above. The results are shown in
Table 12.

20 Table 12: polishing of lacgquered parquet surface
Pad Green Orange Orange
Initial gloss (40 40 47-50
Liquid None None None
Final gloss 47-51 58-60 56-59

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

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

Hence,

may be used for grinding and/or polishing lacquered

surfaces, e.q.

parquet floor and other lacquered surfaces

lacguered wood surfaces,

such as wood

{on e.qg.

it is concluded that the pad disclosed herein



for cleaning/polishing | acquered surfaces as well. Using the orange pad
provi des an additional gloss increase, regardless of whether it is
performed nn a surface having 25 an initial gloss value of 90 or of 47-50.
Hence, it is concluded that the pad disclosed herein may be used for
grinding and/ or polishing |acquered surfaces, e.g. |acquered wood
surfaces, such as wood parquet floor and ot her |acquered surfaces (on e.qg.
31 patios or boats), wall surfaces, interi nol di ngs, doors, baseboards
etc. Accordi ng patamdtdhieroenbddi mentl 3 hef pees mayn ber usedre fdingdl i shi ng
pol ymer surface .0.,.50-C d ~~gelcoat" 5 surfaces, that are found on
fiber-reinforcé§ % %Bt?%?%‘%%% %r%%?‘such as boats etc., and which
typically conprise Aesirdang aptdaronaidy @hgiRithent Acoos diaw oy Yot @aned her
enbodi ment, the_pad may be wused for grinding and/or polishin

\ .glass
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may be wused for grinding and/or polishing autonobile bodies, and even for
pol i shi ng pai ntsdrsinfraces vrrlawd ik te dodi esind Mhicle tyrionbty ve
enanel . Wereas_ t he .net hods. dis%losqf'herfEJRﬁiﬁ?é%gééﬂﬂ e for regular.
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treatnent or nalﬁ%%nance,:?%ey can’fal'se e or” ad hoc polishing or

grinding treatnent. B2orCiAdVBdl.yek netdrace f cimbrad indeaitni nghea gad dyasrmet h
surface, the surface conprising acgpterial selected froma_ grou

, Y
consi sting of &G dodt IGIuEL AP Kokt Vi inghghigiss 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
used for grinding and/or polishing automobile bodies, and
even for polishing painted surfaces on automobile bkodies,

15 i.e. automotive enamel.

Whereas the methods disclosed herein are suitable

for regular treatment or maintenance, they can also be

used fcr ad ho¢ polishing or grinding treatment.



t he met hod conprising treatnment of the surface with a flexible pad (1)
conprising an open, lofty, three dinensional non-woven web of fibers, in
the presence of abrasive particles, bonded to the pad, on a contact
surface between the pad (1) and the hard surface, wherein the abrasive
particles conprise dianobnd particles, wherein the treatment is perforned
in the absence of an effective anmount of suface-inproving agents on the
contact surface. 2. A nethod for nalntalnkﬁ%%%shard floor surface
conprising a stone or stone-like materi al met hod conprising treatnent
of the surface with a flexible pad (1% conmprising an open, lofty, three

di mensi onal non- va HREef FPheRdintalnhBdprebande sRoabhaskvéace,

particles, bonded &ip. the: pad o contact surlace) betueenqtbeopad (1) and

t he hard surface mherel S|ve particles conprise dianon
particles, amwbihectnrestneng ®$ @egébcnad i glthe abdencecobtane effectlve
anount of crystakgﬂzatlon agent on the contact surface. 3. The nethod as
claimed in ci9i wherein the treatnment is performed substantially in

the absence of |iwqs %éﬁhdd‘%&@%%ﬁn?%f@&@neﬁt dhecpet badrasechatped in
claim2, wherein the treatnent is performed in the presence of water on

the contact Zurfadel8Pad, (Thecomphbiing ehabped. i hoélbdi mERregherein the
retLoer ot SO NS, eelcs o NALeL o002, oEl Pl DA 0eg! o
abrasive particles, bonded to the pad, on a contact
surface between the pad (1) and the hard surface,

wherein the abrasive particles comprise diamond
particles,

wherein the treatment is performed in the absence of
an effective amount of surface—improving agents on the
contact surface.

2. A method for maintaining a hard floor surface
comprising a stone or stone-like material, the method
comprising treatment of the surface with a flexible pad
(1) comprising an copen, lofty, three dimensional non—
woven web of fibers, in the presence of abrasive
particles, bonded to the pad, on a contact surface
between the pad (1) and the hard surface, wherein:

the abrasive particles comprise diamond particles,
and

the treatment is performed in the absence of an
effective amount of crystallization agent on the contact
surface.

3. The method as claimed in claim 2, wherein the
treatment is performed substantially in the absence of
liguid on the contact surface.

4., The method as claimed in claim 2, wherein the
treatment is performed in the presence of water on the

contact surface.



wherein the treatnent is perfornmed using a pad (1) having abrasive
particles bonded to it by neans of a secondary binder. 7. The nethod as
claimed in any one of clainms 2 - 6, wherein the treatnent is perforned
using a pad (1) having abrasive particles bonded to it only in the
vicinity of the contact surface. 8. The nethod as clainmed in any one of
clainms 2 - 7, wherein the treatment is perfermed using a pad (1) having
abrasive particles of an average dianeter of 0,1 to 30 um preferably
between 0,1 and 15 um and nost preferably between 10 and 15 um 9. The
met hod as cl ai ned 3.n By ronehof xf acheiRed By cieneklp vhertieathent is

per formed usin ad (1) havin i amond particles of an_average di aneter
o 001 to 30 DA tTGE SHauret beruRin D L anar 15SheEan ROSE o aHoPably
between 5 and-il&:niAg Myedheo et ROd-ast £ai sBdrhBeany one of clains 2 - 9,

wherein the treatnment is performed using a pad (1) having abrasive
particles conprisitng Bte Ieaddiodries ot L ddted alr @hanone pareieids, 2i ndastri al

di anond parti ; ' n ' h h a . al.med
in any oﬁe oﬁﬁt éﬁﬁgqgﬁgq%%giah%?gigsfﬁé£%§%ﬁ%q)&%%%gigtgggf?g% §g§%55
| of ty, three aldiaweinst qreatt ohe swavendsvebt of 1€ 1 bersead. oThe nmet hod as

claimed in claiml11l, mﬂerq%n the treatnent is perfornmed using a pad (1)
havi ng a densi®§RGt $an 90 kg/ nB, preferably 20-35 kg/nB. 34 13.

The nethod as cl aimedid @dhNeLfcCd BldB & ddy vherskncihenbapd-sgpface
is a floor surface. 14. The nmethod as clainmed in any one of clains 2 - 13,

wherei n t he harad sy fidre izcatntohel Dresrbmendd kesing a pad (1) having

abrasive particles bonded to it only in the wvicinity of
the contact surface.

8. The method as claimed in any one of claims 2 — 7,
wherein the treatment is performed using a pad (1) having
abrasive particles of an average diameter of 0,1 to 30 pm,
preferably between 0,1 and 15 pm and most preferably
between 10 and 15 um.

9. The method as claimed in any one of claims 2 — 8,
wherein the treatment is performed using a pad (1) having
diamond particles cof an average diameter of C,1 to 30 pm,
preferably between 0,1 and 15 um and most preferably
between 5 and 15 um.

10. The method as claimed in any one of claims 2 — 9,
wherein the treatment is performed using a pad (1) having
abrasive particles comprising at least one of natural
diamond particles, industrial diamond particles and
cecated diamond particles.

11. The method as claimed in any one of claims 2 -
10, wherein the pad (1) consists of an open, lofty, three
dimensional non-woven web of fibers.

12. The method as claimed in claim 11, wherein the
treatment is performed using a pad (1) having a density

of less than 40 kg/m®, preferably 20—35 kg/m°.



mat eri al having a hardness of about 5 nob or nore, preferably 6-7 noh. 15.
The nethod as clainmed in claim14, wherein the hard surface is a concrete
or terrazzo surface. 16. The nmethod as clained in any one of clains 2 - 15,
wherein the pad (1), while in contact with the hard surface, is caused to
nove in relation to the hard surface. 17. The nethod as clainmed in claim
16, wherein the pad, while in contact with3he hard surface, is caused to
rotate at a rotational speed of 50-3000 rpm preferably of 100-1500 rpm
18. The method as clained in any one of clains 2 - 17, wherein the
treatment is perfokhedivh reubdtant chklyedr egubkay basi sf sliehmasZdaily,

weekly or nan?Jywherein the hard surface is a floor surface.

14. The method as claimed in any one of claims 2 -
13, wherein the hard surface is a stone or stone-like
material having a hardness of about 5 mcb or more,
preferably 6—7 moh.

15. The method as claimed in claim 14, wherein the
hard surface is a concrete or terrazzo surface.

16. The method as claimed in any one of claims 2 —
15, wherein the pad (1), while in contact with the hard
surface, is caused to move in relation to the hard
surface.

17. The method as claimed in claim 16, wherein the
pad, while in contact with the hard surface, is caused to
rotate at a rotational speed of 50-3000 rpm, preferably
of 1001500 rpm.

18. The method as claimed in any one of claims 2 -
17, wherein the treatment is performed on a substantially

regular basis, such as daily, weekly or monthly.



