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matertal, both for the const ruct i.on industry and for craftsnen and artists
and for the industry in general, which allows to nodel, machining, restore
or create fornms with the easiness of nodeling clay and the resistance of a
concrete. As regards the construction field, it may be used without the
need of arch centering and in other fields w thout nolds or ovens due to
its principal charact @EMENT "COMPOSITIORNRFORATODEISLING v,
conservation of dinensional structure, both when dry and upon curi ng,

w t hout slunping and with integral nmechanical bond. BACKGROUND The so
desired historical dream of nodeling the stone obligues as an scul ptor to
search for a material suitable . i gh resistances. In

t he present speC|f|cat|on a d|f;§$%§§§% luujﬁggigggﬁ the concepts of -
nodel i ng and fol di ng, - wher eby nodel i ng relates to the provision of a form

to a materi al W|tho géagggg el M&‘%ﬁ%%ris% W&@a'ﬂbxﬁ%ﬁffaaﬁ&&mld a

nold or arch centerin requir to carry
out in order to eROMOBVE, n@nmxe a@&’séarfshlefmafgrlaérbqthefoséh%ﬁgmfnlstl%qu. r ed

when working w tﬁd‘@ﬁ?%ﬁ\d @%ﬁ&n&ﬂ%@&ﬁféts%n&%?ﬁ@u{dﬁé&@ ial g, me the
devel opnent of a R&’éﬂ xpomh&q wshm té out of %ﬂ ch the nerit of
this invention i ¥hidyallewa to & garestore Pesreate iorms Whketifed t he
characteristics @isifeasofintoddlRigedlapning theresBtancerst Lcoietetees and, mainly,
the search As regards the construction field, it may be used without the

need of arch centering and in other fields without molds or ovens

due to its principal characteristics which are: extraordinary plasticity,

conservation of dimensional structure, both when dry and upon

curing, without slumping and with integral mechanical bond.

BACKGROUND

The so desired historical dream of modeling the stone obligues
as an sculptor to search for a material suitable for modeling and with
high resistances. In the present specification a difference is made
between the concepts of modeling and molding, whereby modeling
relates to the provision of a form to a material without a mold or
arch centering, while in order to mold, a mold or arch centering are
required. The multiple tests that I had to carry out in order to
achieve it were based at first on the sensibility acquired when
working with masses; knowing the material through touch allowed
me the development of a novel exposition of plasticity, out of which
the merit of this invention is deducted.

After seven years of research, I observed the characteristics of
cements, cementants, mortars and concretes and, mainly, the search
was based in the obtainment of a material for modeling with the
resistances of concretes. I began searching plasticity through known
means, that is, the use of plasticizers, superplasticizers, gypsums and
additives with loads of fine powders, known by the state of the art



-was based in the obtainnent of a material for nodeli ng wth the resistances

of ‘concretes. | began searching plasticity through known neans, that is,
t he use of plasticizers, superpl-asticizers, gypsuns and additives with
| oads of fine powders, known by the state of the art 2 whi ch, although

sane inprove the plastic characteristicsyof nortars, they do not suppress
the slunping, increase contractions and di m nish resistances. Faced with

failures to achieye objective with the traditional .technjques and, even
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i s based on t htheytdaiabtisappress e slumpingpt@sasd cdradadtionsnitkt a new system
for obtaining (g] ast i citgz whi ch contrary to that what m ght be expected by
a person skill W‘Ws}} eSS AP¥%ic| udes for the first time the use of fibers
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nodeling. Due to this ver% E‘easq oo de ngglflcatlo i* so in the sense
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produces an 0508 mm (2 mils) and of microfibers smaller than .0254 mm (1 mil),

which calipers had not been included in mortars, cements,

cementants, and concretes with the purpose of modeling.

It has been known in the state of the art for thousands of years
the use of fibers in cementants, always with the sole purpose of
reinforcing but never for modeling. Due to this very reason, I made
modifications also in the sense of the granulometric organization
based on the present invention, which provided me with a novel
combination of grading in the aggregates, which produces an
extraordinary lasticity and an increase in resistances and preservation
of dimensional structure. In order to improve this composition I
also included tixothropics (specifically microsilica, amorphous silicon
dioxide or colloidal silica). This type of additives had never been
used by the state of the art in the design of established mortars with
the purpose of taking advantage of their tixothropic benefit.

The encounter with this three novel and fundamental
principles, which, even though each one of them renders very good
results on a separate basis, provided the perfection of the composition
of this invention, which comprises:

1) Fibertation and specially microfibertation, both through
synthetic and natural fibers.

2) Granulometric control of the aggregates with new specifications
for modeling.

3) Inclusion of tixothropics and/or other additives.



extraordinary lasticity and an increase in resistances and preservation of
di nensi onal structure. In order to inprove this conposition | also included
ti xothropics (specifically mcrosilica, anorphous silicon dioxide or
colloidal silica). This type of additives had never been used by the state
of the art in the design of established nortars with the purpose of taking
advant age of their tixothropic benefit. The® encounter with this three novel
and fundanmental principles, which, even though each one of them renders
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cal i pers greater .8508mm (2 mils) or expensive or toxic filaments. However, the
literature has not foreseen that fibers or microfibers may improve for
modified in any manner whatsoever the properties of the
composition in the curing process.

Microfibers generate important changes at the level of the

structure of the composition, integrating internally to obtain a
mechanical bond, which provides the mass with consistency and at
the same time with plasticity, thus presenting new physical
characteristics in the mass departing from to primordial qualities:
plasticity and mechanical bond.

2. GRANULOMETRIC CONTROL

Departs from an analysis of the components that are used for
regulating designs of several materials, including cements, mortars
and concretes.

The current state of the art uses it principally with the purpose
of regulating the aggregates being more complex the granulometric
the specifications of concretes, since mortars basically used the
specifications of the ASTM (C144, C33), which only require that the
thickest aggregate is not greater than the screen (4) and the thinness
(lower than screen 200), do not exceed 5% for concrete or a 10% for
mortar of the total weight of the aggregate, since the thickest prevent
workability and the thinness are, in general, contaminated with clays
and organic materials and will also require a greater amount of water
in the mixture.

In all cases, the required specifications are with the purpose of
maintaining the resistances, diminishing the contractions by greater



+0508 mMm (2 mls) or expensive or toxic filaments. However, the literature
has not foreseen that fibers or mcrofibers may i nprove for nodified in any
manner what soever the properties.of the conposition in the curing process.
M crofi bers generate inportant changes at the level of the structure of the
conposition, integrating internally to obt%hn a nmechani cal bond, which
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our designs and formulations some dosages of plasticizers, curing
accelerators, air includers, adhesives, resins, water retainers,
superplasticizers and other additives known and utilized by the
current state of the art.

3. INCLUSION OF TIXOTHROPICS :

The inclusion of additives such as microsilica, amorphous
silicon dioxid, synthetic silica or colloidal silica improved tixothropy
in the material.

The tyxotrhopics are used in some paints, inks, food industry
and others but have never been used to provide mortar's consistency.
These three concepts create a structural change in the mass,

changing the physical characteristics of the matter, therefore
presenting clearly integrated these qualities of plasticity and resistance
is a concept that had not been explored in cements. The relationship
between the masses with this new qualities presents a new angle. In
my investigation there are multiple variations upon applying the
three fundamental principals in cements, cementants, mortars and
concretes. This is because each one of the three principles provides
good results by separate, as well as there are countless variations as
regard their combination and mixture as will be seen in the .
examples, the principle of fibertation and microfibertation renders
different benefits on a plastic and structural level than the principal
of grading or that of the inclusion of tixothropics, therefore, the
combination of the three principles will allow the improvement that



4 requirenment of water and to have a product with the al so known
specifications of workability for nortars and concretes. M/ new
,granulonetric conbination has the purpose of obtaining a mechanically
“integrated material to acquire plasticity. This is obtained for the first
time with the present invention which handles the gauges or calipers of the
aggregates as if it were a nultiple conbination of gears, but is, to stop
bei ng aggregates in order to turn, as the fibers and microfibers in bonds
whi ch interact msdHerenédprmulationsdnizshondapce ofithvetbe eeeds békatls mechani c
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matter, thereforgchieve a physical change in the cements of a semiliquid known
material to a new semi-solid material with great workability. This
was achieved thanks to the following novel characteristics.

With the composition of the present invention one obtains
putties with 0 slumping, without the need of compression efforts and
with enough amount of water allowing to work with them; their
integral mechanic bonds and additives provide it modelability,
plasticity, cohesion and firmness characteristics and which preserves
its dimension of struction, unique until this date on a petrified
material, therefore, in order to achieve this objective I have
developed this invention.

One of the progresses that holds this invention is that upon
diminishing the caliper of the fibers until arriving to microfibers, the
dosage of same may be increased improving at the same time its
plastic behavior, mechanical bond and resistances.

The same happens upon dosing the grading in order to obtain
plasticity as of greater volumes of thick and intermediate calipers
combined to produce and effect of engagement.

And the inclusion of the specified microsilica in order to obtain
tixothropy and plasticity and when applicable other additives.

Due to the above, the best mode to obtain this objective is the
adequate combination of these three principles which lead to the
novel composition of cement for modeling. -



presenting clearly integrated these qualities of plasticity and resistance
is a concept that had not been explored in cenents. The relationship
bet ween the masses with this new.qualities presents a new angle. In ny
investigation there are nmultiple variations upon applying the three
fundanmental principals in cenents, cenentants, nortars and concretes. This
i s because each one of the three principles®provides good results by
separate, as well as there are countless variations as regard their
conbination and m xture as will be seerEXAMPEES - exanples, the principle
of fibertation and mcrofibertation renders different benefits on a plastic
and structural level than the principal of grading or that of the inclusion
of tixothropics, therWitvthe plwposemfisubmiting intdralydis ebeglogicchehaagomi | |
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provi de plasticityarfigg gighents, nortars, mcroconcretes and concretes.
Upon obtaining in fresh a material that preserves its dinensional structure
acquired by integral nechanic bonds, it is obvious upon hardening wl |
i nprove these qualities. That is, we aclMODBEIS physi cal change in the
cenents of a semliquid known material to a new sem -solid material with
great workability. This

650 gr. of screened sand at screen 16

350 gr. of pozzolanic cement
275 ml. of water

1. 640 gr. of sand
350 gr. of pozzolanic cement
10 gr. of microfiber +
275 ml. of water

2. 647 gr. of sand
350 gr. of pozzolanic cement
3 gr. of microfiber of .0127 mm
(.5 thousands of™)
275 ml. of water

3. 645 gr. of sand
350 gr. of pozzolanic cement
5 gr. of typical fever of
polypropilene of .0635 mm.
(2.5 thousands of™)
275 ml. of water
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was .achi eved thanks to the foll owi ng novel characteristics. Wth the
conposition of the present invention one obtains putties with 0 sl unping,

wi t hout the need of conpression efforts and with enough anount of water
allowing to work with them their integral nechanic bonds and additives
provide it nodelability, plasticity, cohesion and firmess characteristics
and which preserves its dinension of struction, unique until this date on a
petrified material, therefore, in order to achieve this objective |I have

devel oped this imgvention. One ofggy gw&é % ds this invention
is that upon dimnishing the calip the f1bers unt arriving to
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upon dosing the gradl ng in order to ol;%%n pl |ty as of greater volunes
of thick and intermedi ate calipers co @gf o 6duce and effect of

engagenent. And the inclusion of the specified- m crosilica in order to
obtain tixothropy and plasticity and V\/Qﬁ gp@é bI e other additives. Due
to the above, the best node to obtain ive is the adequate
conbi nation of these three princi pP@gryifi cmmenb novel conposition

of cenent for nodeling. EXANPL@@éN.bFaHH‘%pRHﬁQQﬁi%oﬂf subm tting an

anal ysi s rheol ogi ¢ behavi or
y g dioxid

275 ml. of water

6. The very composition of the
invention
added-water-cement relation
200 ml. of water

REMARKS:

Once wetted and mixed masses, tests 3 and 1 and had high
difficulties to homogenize.

And as regards plasticities:

- Test 1 showed considerable increase in its cohesion and
viscosity with the inconvenient of excess fibers.

- Test 2 has a slight increase in its cohesion viscosity and
plasticity.

- Test 3 showed a very slight increase in its viscosity with
the inconvenient of excess of fiber, not appropriate due to its caliper
greater than .0508 mm. (2 thousands of an inch) with a slight
detriment of plasticity.

- Test 4 has a slight increase in viscosity and plasticity.

- Test 5 showed a noticeable requirement of water, -
therefore, we added 200 mililiters more than in the other test,
obtaining a considerable increase in viscosity, lasticity and tixothropy.



of fibrated (wth controlled grading), mcrofibrated and tiksothropi zed
nortars and m croconcretes, the followng tests were carried out: MODELS
650 gr. of screened sand at screen 16 350 gr. of pozzol anic cenent 275 ni.

of water 1. 640 gr. of sand 350 gr. of pozzol anic
cenent 10 gr. of mcrofiber + 275 m. of water 2. 647
gr. of sand 350 gr. of pozzol ani c cenent 3Ebr. of mcrofiber of .0127 nmm
(.5 thousands of") 275 m . of water 3. 645 gr. of

sand 350 gr. of pozzel ani Testeirhad etraprdindrytinpreast it plasticf, pistogityodi | ene
of .0635 mm (2. %lﬁ&%ﬁ?ﬁ@fstﬁity} ir‘?tzgrammea{an\f@BSf\dS, ti)Zothropy,

preservation of dimensional structure and workability.

The above description and the following claims describe the

- preferred embodiment of the present invention. Particularly with

regard to the claims it must be understood that changes can be carried
out without departing from the essential spirit and scope of the
present invention. In this regard, it is intended that these changes
fall within the scope of the present invention. It is simply not
practical to describe and claim all of the possible reviews that may be
achieved with the present invention. The various changes and
combinations to the submitted claims and of other aspects submitted
in the specification are intended to be included within the claims and
shall be understood as supported by the existing specification.

Furthermore, within the extension that any reviews whatsoever
utilize the essence of the invention, each one of them would
naturally fall within the scope of protection of this patent. This is
particularly true for the present invention due to the fact that its basic
concepts and interpretations are fundamental in nature and may be
broadly applied. The foregoing description of the specific modes so
reveals completely the general nature of the invention that others
may, upon applying this knowledge, easily modified or adapt for
various applications adjusting to specific applications. This
modalities will not depart from the general concept and therefore
will be considered that fall within the meaning and range of
equivalents of the described and claimed modalities. It shall also be
understood that the wording and technology are submitted with the
purpose of describing and not of limiting.

NOVELTY OF THE INVENTION

Having described the invention as above it is hereby claimed as
property the contents of the following:
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4. 650 gr. of screened sand at screen 16 with controlled
gradl ng 350 ﬂ ml) ﬂ l cenent 275 m . of water 5. o

600 gr. Imm H ml Ezzol-ani c cenent 50 gr. of anorphous silicon
di oxid 275 m*, The very conposition of the

I nvention added water-cerrent relation 200 g of water ‘REMARKS: -Once-yetted
and.m xed rmasses, tests 3 and 1 and had high difficulties:te: hom)geirﬂ e.

And as regards plasticities: - Test 1 showed consi der abtie: |ncreas in
its osity with the inconvenient of "excess fibers:

Test - i increase in its cohgsj g4 scosity and pl ast|C|ty -
Test slight increase in rts viscosity with the inconveni ent

of excess of fiber, not appropriate due to its caliper greater than .0508

mm (2 thousands of an i nGé}néMttcl@n@p@xﬁ&m’ordﬁdde![‘iﬁ t cHﬁraQJtéi'ﬁéchéééuse

Test 4 has a sli qh th(lz Mortar or cementant Salré Ydde di s§n’31et1c or Batural fibers with
calipers smaller than .0508 mm. (2 thousands of an inch) in the
proportion of .2 to 1.5% of total weight when drive, with the purpose
of obtaining a mortar, cementant, microconcrete or cement
appropriate for modeling, which preserves its dimensional structure
in fresh and does not have contractions, ﬁssures or cracks upon
curing.

2. Cement composition for modeling, in accordance with
claim 1 characterized by the organization of the aggregates and the
inclusion of tixothropic additives according to the following dosages:
(cementing material) cement or cementant from 5. to 99.8% in
weight; (charge) calipered and dosaged sands for modeling from 20 to
99.8% in weight; screen 16, 50%; screen 30, 30%; screen 50, 8%; screen
80, 7%; screen 120, 3%; screen 200, 2%; (fibers) of polypropilene or
nylon with calipers smaller than .0381 mm (1.5 mils) in
multifiliment of the same thickness .0381 mm (1.5 mils) and length;
from .2 to 1.5% in weight (tixothropic additive), amorphous silicon
dioxid from .001 to 5% in weight.

3. Cement composition for modeling, in accordance with
claim 1 characterized because it includes in weight cements or
cementants from 10 to 70% in weight; sands or charges from 30 to
90% in weight; polypropilene microfibers smaller than .0254 mm (1
mil) from .2 to 8% in weight; amorphous silicon dioxide from .02 to
25 in weight plasticizers or superplasticizers additives, air includers,
water reducers and curing accelerators. -

4, Cement without contractions, fissures or cracks upon
curing, characterized because comprises the composition of claim 1.



« . Test 5 i bl e requirement of water, - therefore, we
added 200 m mt‘m@mfwmmiﬁn in the other test, obtaining a considerable
increase in Vi r ity -and tixothropy. ;—=:7- Test 6 ha
extraordinary increase in plasticity, viscosity, 0 slunpi ng, ‘el asgeNdi ty,

i ntegral nechanic bonds, tixothropy, preservation jof difensi‘onal strjucture
and workability. The above description and the follow ng clains describe
the preferred enbodi nent of the present invention. Particularly with regard
to the claims it nus? be Mudtarswgbout eentragtiomgefisssanes o aracksi epomut wi t hout
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particularly truguhebinkhs B&RERNE hﬁg@ﬁfd}@.ﬂ due to the fact that its basic
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applied. The foregoing description of the specific nodes so
8. The new industrial application of synthetic or natural

fibers and microfibers as agents for supplying workability with zero
slumping in mortar compositions.

9. The new industrial application of synthetic or natural
fibers and microfibers as agents for supplying workability with zero
slumping in concrete compositions.

10.  Process for the preparation of cement compositions for
modeling, characterized because it consists in adding synthetic or
natural fibers and microfibers with caliper smaller than .0518 mm (2
mils) in a proportion of .2 to 1.5% of total weight when dry.
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reveals conpletel the n r nature of the invention that others may,

upon ‘appl yi n@hl easi |y nodified or adapt for various
applications ecific applications. This nodalities will not
depart fromt ept and therefore will be considered that fall

within the neanlng and range of equival ents of the described and cl ai ned
modalities. It shall also be understood thatlthe wording and technol ogy are
submtted with the purpose of describing and not of Iimting. NOVELTY OF
THE | NVENTI ON Havi ng described the inveghh®pp@p above it is hereby clainmed
as property the contents of the follomnng 1. A conposition materi al
for nodeling, the conposition nateri S|ng nodel i ng materia
present in an anount that §E¥§N?0C9U39§§T ghP OMOPE%LE%ﬁpOS|t|on fibers
having a cal i ber smaller than .0508 miIlinmeters (2 thousandths of an inch)
wherein the filges dnrepitasant Fiefl AR AN o hateddnt 2 dsmps il o rief
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structure and integral mechanical bonds of the obtained
cement. The cement composition is excellent for modelling
and is useful for constructing, machining, restoring or
creating wvarious forms with or without structural
reinforcement and do so in the absence of fissures or
cracks upon solidifying.
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2. The corrp of claim1l wherein the nodeling material is
concr.at €. ‘“mH Hiﬂﬁﬁ{] material of claim1 wherein the nrodel-i-Ag————
mat eri.al |s m) orrp05|t|on materlél of claim1 vvherern t heC |
nodeling material is cenent. 5. The conposition,material of claf TP 45 28
wherein the conposition materl al is adaptged to nui Ytain a di rrensr&“rai
structure in an uncured, nodeled state and to harden into a curéd-stiatiwged....
wi t hout contractions, fissures or cracks further: conpri-sing to ‘conpltetpagede...
conposi ti on,cAliMsabl e amounts of plasticizer addjtives, air blow ng agents,
wat er reducing agents, and curing accelerators. B..- The GOposT t i

...................

material of claim5 further conprising water suf FTci ent” to- yietd-a

conposi tion for mpdel 'R%mﬁ&@hofn'ﬁétéﬁalﬁﬁﬂﬁdélmg' meloaapombnvmétammemgﬁém sand,
i) 50 parts of sand with a nesh size of arts of

sand with a nesh &imadelng ogterigbprepent in an amaoypt Q’Pqt is 10 t°E7°da|bV§"‘?5$ms‘5rmew th
a nmesh size &;mp"ag,t,g,;soo [err] |v) 7 parts of sand with a nesh size of 80

(225 [err] v) parts of sand size of 120 (195 [err] .and vi)
2 parts of sand vﬁherﬁ baviRgs# %théS@ﬁ"ezGt?f[ @PP? mr"'meterSA(Zp}P%S@g@th%@FrﬁF iRGhg:

(a) Pr eparyiideid tiMRDS bie! (FEsdnbin! dHAREINt that is .3 8818% BYGSIGHtIbE tHeCcompaditibe

so as to form a composition whose dimensional structure is preserved during the curing

process without the use of support structures;

amorphous silicon dioxide present in an amount that is 0.02 to 256% by weight of
the composition; and

filler sand having a grain size in accordance with ASTM acceptable aggregate and
present in an amount that is 30 to 90% by weight of the composition to complete the

composition.

2. The composition material of claim 1 wherein the modeling material is
concrete.

3. The composition material of claim 1 wherein the modeling material is
mortar.

4. The composition material of claim 1 wherein the modeling material is
cement,

5. The composition material of claim 4 wherein the composition material is

adapted to maintain a dimensional structure in an uncured, modeled state and to harden
into a cured state without contractions, fissures or cracks further comprising to complete
the composition, suitable amounts of plasticizer additives, air blowing agents, water
reducing agents, and curing accelerators.

6. The composition material of claim 5 further comprising water sufficient to
yield a composition for modeling, the filler sand including, by weight of the sand,

i) 50 parts of sand with a mesh size of 16 (1.18 mm);

ii) 30 parts of sand with a mesh size of 30 (600 um);
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50 pa s, of 30 parts of nesh 30 (600 [err]), 8 parts of
rresh (300 [err,gﬂui,m, m[resh 80 (225 [err]), 3 parts of mesh 120
(195 [%rr]), 200 (75 [err]), ii) pol ypr opyl ene or
nyl on fiber of 0.2-8% by WEI ght of the total conposition, each fiber having
a dianeter of less than 0.0254 mm and it#Q- anorphous silicon dioxide
present in amount of 0.02 to 25% by weight of the total conposition, and
(b) addi ng cenment of 10 to 70% by wei ght of the total conposition. 8.
The process of cl &iiym 7,8 gaitstohSindGaiR mesheze sTS086uM), : M Xi ng the
conposition with a swtabl ?rmunt of water to yield a conposition for
nodel i ng. v rtso sand with a mesh size of 80°(225 um);

V) 3 parts of sand with a mesh size of 120 (195 um); and

vi) 2 parts of sand with a mesh size of 200 (75um).

7. A process comprising:
(a) preparing a composition including
i sand, wherein the sand is
50 parts of mesh 16 (1.18 mm),
30 parts of mesh 30 (600 um),
8 parts of mesh 50 (300 um),
7 parts of mesh 80 (225 pm),
3 parts of mesh 120 (195 um), and
2 parts of mesh 200 (75 um),
i) polypropylene or nylon fiber of 0.2-8% by weight of the total composition,
each fiber having a diameter of less than 0.0254 mm; and
iii) amorphous silicon dioxide present in amount of 0.02 to 25% by weight of
the total composition, and
(b) adding cement of 10 to 70% by weight of the total composition.

8. The process of claim 7, further comprising the step of:
mixing the composition with a suitable amount of water to yield a composition for

modeling.




