TI-TLE OF THE | NVENTI ON SYSTEM FOR SUPERVI SI NG PI PI NG WORK
BACKGROUND OF THE | NVENTI ON The present invention relates to

supervi si ng 5 te fQr use in performng piping work in_sem,-
conduct or nanuf %ﬁ%ﬁ}%ﬁ&ants, etc. 1 PCT/FRS8/00404

EXTERIOR COATING, COMPOSITION WHICH IS USEFUL FOR THESE
COATINGS AND PROCESS FOR OBTAINING THESE COATINGS

The present invention relates to an

industrial floorcovering or exterior coating, to a
5 composition which is useful for such coatings and to a
process for obtaining these coatings.

The invention relates more particularly to
the combination of certain polyols with certain
isocyanate formulations.

10 The coatings described in the invention are
particularly advantageous for application to metallic
supports, but it especially solves a problem for
nonmetallic supports, among which mention may be made
of plant supports such as wood and mainly mineral

15 supports, of variable porosity, such as concrete,
plaster, stone or phosphomagnesium support.

It is thus possible to obtain coatings of
controlled permeability (waterproof [impermeability to
liguids] while at the same time allowing the support to

20 breathe [permeability to gases]) whose depth of
penetration into the support and flexibility may be
adjusted by modifying, in particular, the size and Tg
of the polyol as well as the nature of the surfactant
used.

25 These coatings may be applied without problem
to wet supports.

These coatings may be used for interiors or

exteriors, on horizontal or vertical walls with



Machi nes for perform ng piping work, such as wel di ng of pipes and

tightening of pipe joints, under predetermned conditions, i.e.,
automatic 10 wel ders, autonatic tightenin% machi nes and |ike nmachi nes
sem conduct or manufacturing

are conventionally used, for exanple, in (
plants. The p IS perfornmed at the actual site and conpl eted

| pi_ng ,wor 2
at the sit(gé%ﬁﬁfq%ﬁﬁﬂﬁﬁfqﬁﬁgrever I s known about a nmethod 15 of

super posi ng the piping work includi accumul a-, tiaon of data.
The gastightness of the pfbinga§y§tggPFgan or industarial fl@arsnddn n

sem conduct or manufacturin .
general mlﬁ%ral or wood support): the abrasion strength

is improved and the permeability to water is reduced,
5 thus giving hard-wearing floors which are easy to
maintain;
= as a leakproofing coating: a flexible

leaktight coating can be formed by impregnation, and
can be applied to exteriors at low temperature in the
10 presence of moisture, without any problems of cracking
arising.
The term "coating" means, in particular:
1) Impregnation "resins"
These products are intended to penetrate into
15 and fill pores, to a depth ranging from 0.1 to 3 mm and
more depending on the porosity of the support,
generally from 0.5 to 3 mm.
They are generally applied by spraying or by
brush in order to help the penetration into the
20 support. Their function is to reduce the porosity,
reduce soiling, facilitate cleaning and improve the
hard-wearing nature and reinforce the mechanical
properties.
The impregnation resins known in the art are
25 based on epoxides, polyurethanes, polymethyl
methacrylate or polyester.
2) Paints, coatings (stricto sensu)

These are thin films of at least about



phaﬁts wherei n hazardous gases are used; a fault in 20 the piping work

could lead to an accident. However, after the piping work has been
conpl eted, no record is conventionally left as to what particular
cdndi - tions are enployed for the pipithg work of particul ar

2 pOFtIOﬂSlgﬁz%HS %%B%@g1§¥sk§gh SPfSEguPQ%ﬁylbased on synthetic

epoxy, poiyurethane or methacrylate resins, used alone
or combined, and which generally contain fine fillers
and pigments.

5 They are applied to horizontal or vertical
supports, by brush, by roller, by scraper or by
spraying.

In the case of application to a horizontal
support, semi-thick coatings may be obtained by dusting

10 fillers onto a fresh coat.

These floorcoverings are intended, as with
the impregnation resins, to reduce the porosity of the
support, thereby reducing the formation of dust,
facilitating cleaning, improving the abrasion

15 resistance, the resistance to corrogive chemical
agents: aclids, bases, solvents, oils, etc.

3) Synthetic resin screeds (including
selfsmoothing coatings)

Selflevelling floors can consist of mixtures

20 of resins and fillers applied to thicknesses of from 1
to 3 mm and floated, which give the floor a smooth
appearance (suppression of the macroscopic coarseness)
and/or which can be made skid-proof by dusting with
fillers (silica, corundum, etc.).

25 Synthetic resin screeds are applied more
thickly (4 mm to 1.5 ém).

A coating should be obtained which has very

good mechanical and chemical characteristices and a



emailing the problemthat it inpossible to realize whet her the piping
wor k has been executed properly. SUMWARY OF THE
INVENTION 5 An object of the present invention is to provide a
pi‘pi ng wor k superV|S|ng system which is caﬁable of precl udi ng

accidents in pi d e.to t wor k. The present

i nvention provi t&ﬁ1g8klxlgp§%ﬁé§%ﬁ%1ng pi pi ng wor k conprising a

machi ne for perforn1ng péQkQQC g%z%%ﬁ%?é@él OL R REE,QL-51
er sxrp

tightening of pipe joints~un con tions,
for checking whghehgtRg should be obtained (Reompression: 60 to 120 MPa

neans

- Rfjexure:28 to 45 MPa).

5 The screeds should be particularly abrasion-
resistant and recommended for use in areas sustaining
heavy traffic, and should also have good chemical
resistance to attack.

One of the aims of the present invention is
10 to provide polyurethane resins which give, in
particular, flexible coatings which mask the existing
cracks in the support and which can resist cracking
induced by the support.
Such compositions are useful in particular
15 for varnishes (to the constraints of which they lend
themselves particularly well), but also for paints.
More generally, they can be useful for any application
using the properties of isocyanate condensation.
In the rest of the present description, the
20 term "dispersion" will be used for polymers containing
hydroxyl functions and in particular polyols, while the
expression "emulsions" will be used for blocked or
unblocked isocyanates.
The use of organic solvents is increasingly
25 being criticized by the authorities in charge of safety
at work, since these solvents, or at least some of
them, are reputed to be toxic or chronotoxic. For this

reason, efforts are being made to develop more and more



prfng wor k has been executed properly based on 15 predeterm ned val ues of

pi pi ng work conditions and actual piping work data, a conputer for
accurul ati ng t he predeterm ned val ues of piping work conditions,
t e actual piping work data and the resul t ®of checki ng, and

comunt cal | O 20%n5heb! BHRTA! Kbiee 2OpA0  SHEL BRI s xabiagyel P1PI N0
CPeErS: e g RIER HBEENESHRE BNOEE 8 i o meshesks
overcome the drawbacks associated with solvents.
One of the solutions most frequently used
5 lies in the use of emulsions or dispersions in water.
In order to prepare films of paints or
varnishes, two dispersions are mixed together, an
emulsion containing the isocyanate, which may be
blocked, and a polyol dispersion.

10 The mixture of the dispersions, which can
also contain pigments and fillers, is then applied to a
support in the form of a film with the aid of standard
techniques for using industrial paints or resins. When
the preparation contains blocked isocyanates, the £film

15 + support assembly is cured at a temperature which is
sufficient to release the isocyanate functions and to
condense them with hydroxyl groups of the polyol
particles. However, such techniques are virtually
impossible to perform successfully externally.

20 In the present description, the particle size
characteristics often refer to notations of the type 4,
in which n is a number from 1 to 99; this notation is
well known in many technical fields, but is slightly
less common in chemistry, and it may thus be useful to

25 recall its meaning. This notation represents the
particle size such that n% (by weight, or more exactly
by mass, since weight is not an amount of matter but

rather a force) of the particles is less than or equal



3. and accunul ates the predeterm ned val ues of piping wor k

conditions, the actual piping work data and the result of checking.
This precludes accidents in the piping due to faults in the piping
wor k, further 5 making it possible to pi€k up the main portions to

be checked from_anon he portions of the piping wor ked on with
reference to th&oaéﬁaglt Sﬂ‘izﬁi'ng wor k

In the description hereinbelow, the
polydispersity index will be used, which is defined as
I = (dgo-dyo) /dsg

5 Typically, the average size ratios, or the ds,
when it can be determined, between the isocyanate
emulsion and the polyol dispersion are between 2 and
200. Thus, the average sizes of the isocyanate
emulsions manufactured according to the technique

10 described in the Prench patent application filed on
31.03.1993 under No. 93/03795 and published under
No. 2,703,358 on 07.10.94, have average sizes of
between 0.1 and 10 micrometers and more generally
between 0.3 and 2 micrometers. The polyol dispersions

15 used in combination with these emulsions have average
gizes, measured by quasielastic light scattering, of
between 20 and 200 nanometers and more generally
between 50 and 150 nanometers.

When, as is generally the case, dispersions

20 of different sizes are mixed together so as to obtain
molar ratios between the NCO and OH groups of between
0.3 to 10 and more preferably between 0.8 and 1.5,
instability of the mixtures of the two dispersions is
observed.

25 By way of example, this instability is
reflected by a macroscopic separation which takes place
rapidly, generally within a few minutes, to give a

fluid phase, on the one hand, and a very viscous phase,



daté when the piping is to be inspected, and to I nspect the main
portions only which are smaller in 10 nunber than all the worked-on

partions. Preferably, the communication nmeans is on a

spr ead- spect rum communi cati on system This system S such_tratdtge

si gnal, subject u I nmodul ation, is then nultiplied by a
special 15 sp?ghggﬁb%%%'gpggi?he transmtter side, and mul tiplied by

the sane spreading signal w@f Egﬁult.iéefﬁéyeﬁoéi J‘%féﬂﬂﬂe e the original
signal. Wth this system the signal 1S spread-over a w der
frequency range A& uree’ 8hpbesiBIB! tbNsEOLE! Mt also it is extremely
difficult to apply this mixture to the surface which it
5 is desired to cover or impregnate by the usual
techniques for applying paints and varnishes. If these
unstable mixtures are applied to a support, such as a
glass or metal plate, the resulting film is not
transparent but, rather, appears opaque and
10 heterogeneous and is thus unsuitable.

These problems are particularly acute in the
case of masked or unmasked isocyanates, when they are
mixed with insoluble polyols, dispersed in water.

In addition, in the case of coatings intended

15 for exteriors, the coating must be resistant to bad
weather and in particular to large temperature
variations which may be from about 30 to 50°C, or even
80°C [for example between -20 and +60°C].

Accordingly, one of the aims of the present

20 invention is to provide a composition which makes it
possible to prepare high-quality exterior coatings or
paints which show good resistance to bad weather.

Another aim of the invention is to provide a
composition which makes it possible to prepare

25 industrial floorcoverings as described previously
(impregnation resin, self-smoothing coatings, resin
screeds, etc.) making it possible in particular to:

= reduce the porosity of the support to water,



20 power density, i.e., in electric power per unit frequency.

. Accordingly, the system has the advant age of being | ess affected by
t he noise of the work site. ghe pi pi ng work chiefly includes
viel di ng of 4 pi pes and

tightening of pipe jointgnije at the same time allowing vapour to
pass through;

= increase the resistance to dust formation and

has the ease of cleaning;

5 = increase the resistance to chemical attack

(by acids, solvents, etc.);

= improve the mechanical properties of the

support and enhance its abrasion resistance.

Another aim of the present invention is to

10 provide a composition of the above type which requires
little or no solvent.

Another aim of the present invention is to
provide a composition, in particular a varnish, which
is capable of protecting architectonic concretes.

15 Another aim of the present invention is to
provide a composition of the above type which is
rapidly (not more than two hours) dust-free.

These aime and others which will become
apparent later are achieved by means of a composition

20 which is useful in particular for exterior coatings,
characterized in that it comprises, for successive or
simultaneous addition

= an agueous phase comprising at least one
polyol dispersion whose glass transition

25 temperature (tg) is not more than 100°C,

advantageously not more than 50°C;

= an isocyanate sub-composition already



Préferably, a piping work supervising systemfor use in wel ding pipes

.conprises an autonmatic wel der for welding the pipe, a welding data
out put device 5 for outputting predeternined val ues of wel ding
conditions for the welder and actual wel di“’ng data, a wel di ng data

f hecki whet . t.put I ; th tput d
P oroper and o e AP ro e BES LA A e and the 10
I f checki ng, d’ : b
result of checking, an A%Mta%%%gg_ggu%ﬁ?gﬁg%gg%t@ons %fifn‘g’ecig QisSsor by

a local area network (L for he 'we ta and the

result of Sheghdd gty U3t @RLERAUEESTacRI PREre i & NGtex is

a population of particles of the same composition

5 dispersed in a continuous phase; in the present
description, when there are several populations [one
population per composition] in the same continuous
phase, it will be considered that there are several
latices) has a glass transition temperature (tg) of

10 between -50°C and +40°C; in the case of a mixture, this
constraint applies to at least one of the latices,
preferably to all. It is especially important in the
case of using a single latex, in this case the upper
limit preferably being lower.

15 When a latex with a high Tg is used, very
hard, rigid coatings are obtained, which are
particularly suitable for industrial floors.

For greater flexibility (in particular
elongation at break) and better resistance to bad

20 weather (rapid change in external temperature, in
particular in the course of a single day-night cycle),
it is desirable for the polyol, or at least one of the
polyols when there are several, to have a ty of less
than 0°C, advantageously less than -10°C, preferably

25 less than -20°C, or even -30°C in extremely harsh
countries.

For good adhesion to the support, a tg (in

the case of a latex mixture, of at least one of the



ope}ation, consequently precluding accidents in the 15 piping due to

faulty welding. Furthernore, reference to the wel ding data and the
result of checki ng accurul ated in thg host conputer |leads to
féacilitated supervision for the maintenan d of the wel ded portions.

20 Pref er @by o8P ghigh 0L Ko RIS 1928V SHETRERE s cacsife 11

at
ti ghtening up pipé Joi rises a et Ically

tightening up t@@mﬁ%ﬁ&ﬁh?éngofat o pid AN Rni3kd, PEACEESORoPr oVl ded i

t he tightening I ne tor r-tightening data is
coating on the support) is recommended.

To prepare films of paints or varnishes, a
5 mixture of two dispersions in a (same) continuous phase
is used. These dispersions form two populations of
particles; one, the emulsion containing the isocyanate,
which may be blocked, and the other, a polyol
dispersion. This mixture may be prepared by mixing a

10 suspension and a dispersion, but more generally by
dispersing a second constituent in the continuous phase
of a first constituent. Usually, the isocyanate is
emulsified in the aqueous phase of the polyol
dispersion.

15 It is desirable for the polyol dispersion(s)
used in combination with these emulsions to have
average sizes, measured by quasielastic light
scattering, at least equal to about 10 nm,
advantageously to about 20 nm, preferably to about

20 50 nm, and of not more than about 200 nanometers,
advantageously not more than 150 nanometers and
preferably not more than 100 nm.

The production of polyol and in particular of
polyol latex at variable glass transition temperature

25 {high or low) can be achieved by modifying the content
of comonomer (s) giving rigid homopolymers and the
content of comonomer(s) giving flexible homopolymers.

Thus, the replacement of methyl methacrylate with butyl



&

5~ proper and accumul ati ng predeterm ned val ues of ti ghtening

condi tions, actual tightening data and the result of checking, and a
host conputer connected to the processor by a |ocal area network 5
(EAN) for accunul ating the tightening datéubnd t he result of checki ng.

g?;il35?;3”‘ensuc%ylat%r%%%%s it pggggéf {9 é)gnf¥1 t PR3 %5

glass transition temperature and to achieve the above
values.

Advantageously, the polyol can comprise

5 carboxylic or sulfhonic ionic groups, but it can also
comprise no ionic groups.

In the context of the present invention, it
has been shown that the presence of an anionic
carboxylate function (-C0,”) significantly increases the

10 drying kinetics, which is particularly advantageous for
obtaining rapid "dust-free" drying, in particular when
operating externally. A significant effect can be noted
for a ratio of at least one carboxylic function to
about 20 functions containing reactive hydrogen

15 [alcohol or phenol function], advantageously for a
ratio of one to about 10, preferably for a ratio of one
to about 5; however, it is desirable for this ratio to
be (in the case of several polyols, on average and/or
for the polyol which has the richest alcohol function

20 content) at most equal to one function to one function,
preferably one carboxylic function to two -ol
functions. The carboxylate countercations
advantageously satisfy the same preferences as those
explained for the countercations in the compound

25 according to the present invention.

The polyol can already be in aqueous or
water-soluble or water-dispersible medium.

This can be an agueous solution (which can be



accidents in the piping due to faulty tightening. Furt her nore,
.reference to the tightening data and 10 the result of checking accumul ated
in the host conputer leads to faC|I|t$ted supervision for the
nﬁintenance of the pipe joints. is desired that the host

etuor k. Any o h T re et Rernart St = R SEGE Luper vi sor
access to the Welh Nq.luoq) cbi GOl ERLDGL EACOE depdldRrddle SURRIG,SY, can

i ssue a conmman termn conput e processor

via the host copmputis, WigRk ML chs o

In general, the term "polyol" means an

5 mineral or referabl organic polymer containing OH

functions.

However, the polyols which are preferred for
the invention are latices as described below.

It appears to be possible to disperse a

10 standard polyisocyanate in a water-soluble polyol under
certain formulation conditions (in particular with a
suitable ratio of pigment to paint binder). However,
the use of standard polyisocyanates with water-
dispersed polyols (such as resin or latex emulsions)

15 often poses problems of incompatibility (flocculation,
appearance of several phases, etc.). One of the many
advantages of the preparation according to the
invention is that it offers great freedom of choice for
the formulation (physical form of the polyocl, ratio of

20 pigment to binder, ease of incorporation into agqueous
media) .

Moreover, it has been found through the
typical values of coatings (in particular chemical
regligtance and hardness) that the crosslinking of the

25 films is much greater when the polyol used is
carboxylated.

In particular, it is advantageously possible

to use latices, especially nanolatices (i.e. latices



20 be interrupted or the work conditions are to be altered. Thus, the

networ ked system enabl es the supervi sor to recogni ze reliable execution
of the wel di ng or tightening operation _at a |ocation renote from
t He work site. 13 6

BRI EF DESCRIPTI%%B%E EE@tEﬁfgvgﬁﬁ% is nanometric [more specifically

whose dg, value is not more than about 100 nanometers]).
Thus, according to one of the particularly
advantageous embodiments of the present invention, the
5 polyol is advantageously a nanometer-sized latex which
has the following characteristics:
= ds, (or more usually average diameter) of
between 15 and 60 nm, advantageously between
20 and 40 nm
10 = solids content (as polyol, i.e. excluding
isocyanate, filler [for example pigment] and

adjuvant) : between 10 and 50%, advantageously

between 25 and 40%
= a dgy value of less than 1 micrometer.
15 As regards the following values, they are

directed toward the case of using a polyol alone,

otherwise they are average values:

= carboxylate function of 0.5 to 5% by mass
{CO0™ = 44)
20 = -ol function: at least 1, advantageously at

least 1.5, preferably at least 2% and not
more than 6%, advantageously not more than 4%
and preferably not more than 3% (OH by mass
= 17).
25 In addition, especially when their glass
transition temperature is less than 0°C, advantageously

less than -10°C and preferably less than -20°C, the



FIG 1is a block di agram show ng a first  enbodi ment  of pi pi ng wor k

. supervi sing system of the I nvention, i.e., a welding system 5
FIG 2 is atim chart showi ng the weldin conditions for a welder for
use in the wel ding system G 3 is a block diagram show ng

hovi ng. Che naRSIR AELow i Gh B RGP REWRACAS "oy st om
PG 5 ls a bl ot diagram:alonindoPohbEtarure WIMUIGRY 8 I PING vork
obtained, even with aromatic isocyanates, which is
particularly suitable for exterior coatings or coatings
5 deposited on suppbrts which already show cracks or are
liable to crack.

It may be particularly advantageous to adjust
the flexibility of the coatings by modifying the Tg of
the latex.

10 Thus, a latex with a high Tg value can give
rigid coatings with improved mechanical properties,
etc.

According to one particularly advantageous
embodiment of the present invention, a mixture of

15  polyol dispersions (latex mixture) is used comprising
at least two polyols (two latices) or classes of
polyolg associated in pairs.

It is thus possible to combine a latex (or
several latices) A with a content (as a percentage by

20 mass) of accessible OH functions at least equal to 1%
(about 0.3 milliequivalent per gram), advantageously
equal to 1.5%, preferably equal to 2%, with a latex {or
several latices) B with a poor content of alcohol
functions {(less than 1%, advantageously less than 0.8%,

25 preferably less than 0.5%).

A latex with a tg of greater than room
temperature (about 20°C) can be combined with a latex

(which can advantageously be the latex or (one of) the



invéntion, i.e., a pipe joint tightening system 15 FIG 6 is a

perspective view schematically showi ng the appearance of a tightening
machi ne for use in the tightening system FIG 7 is a block
di agram schenatically show ng a checﬁﬁhg assenbly of the tightening

e Vo PAECEEghL TPyl oo R s SO soleRie,  con 1o o
RS ng assonilS FBPERLEEIASIBLLSUANED 1R TR SO rorenta} '

less than 0°C, more preferably whose tg is between

-10°C and -40°C.

5 Latices with different particle sizes can
also be mixed together to improve the coefficient of
filling.

These latices can be used simultaneously or
successively. Thus, a precoat of latex of type B can
10 advantageously be made before using the composition
formed from latex A and emulsified isocyanate according
to the invention.
The ratio between the latices can range
between 90/10 and 10/90, but it is preferable for the
15 average content of OH functions (mass = 17) to be at
least equal to a value between 1 and 5%, advantageously
between 1.5 and 4% and preferably between 2 and 3%.
Carboxylic functions which are not more than
5 nanometers from the surface, and hydroxyl (alcohol)
20 functions which are not more than 10 nanometers from
the surface [particle-continuocus phase (usually aqueous
phase) interface for the latices] are considered as
being accessible.
The molar ratio between the free isocyanate
25 functions and the hydroxyl functions is between 0.5 and
2.5, advantageously between 0.8 and 1.6, advantageously
between 1 and 1.4.

The latices (not functionalized with
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& DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Enbodi nent s

of the present invention wll be descri bed below with reference to the
dr awi ngs. FIG 1 is a block diagram showi ng a pipi ng work 5
stipervi sing system of the invention for u3€ as a pi pe wel di ng system

i h rawi n the piping work. s rvising systemfor
ZY;Pp;eference Egoéygngtgynoé%ionally maé%é%) %escribegpsn the gregch

patent application filed on 28 April 1995,

No. 95/05123, and in the corresponding European patent

application No. EP 0,739,961, give very good results;
5 to assist in comprehension of this passage, reference

may be made to this text.

Thus, advantageously, the latex particles
have on average an accessible acid function
(advantageously carboxylic acid function) content of

10 between 0.2 and 1.5, advantageously between 0.2 and 1.2
milliequivalent/gram of solid material and they have on
average an accessible primary alcohol function content
of between 0.3 and 2 milliequivalent/gram,
advantageously between 0.3 and 1.5.

15 Thus, as indicated in this document, the
preferred latices are those consisting of particles
bearing function(s) according to the invention, are
hydrophobic and advantageously have a size (dgq)
generally of between 0.01 micrometer and 10 micrometers

20 and preferably not more than 5 micrometers, or even 2
micrometers. They are calibrated, monodisperse and
present in the latex in a proportion ranging between
0.2 and 65% by weight relative to the total weight of
the latex.

25 The weight-average molecular mass (M,
preferably determined by gel permeation chromatography,
known as "GPC") of the polymers constituting the

particles of the latices is advantageously between



well di ng operation conprises an automatic wel der 1 for piping, a

wel ding data output device 2 for 10 delivering predeterm ned val ues of
wel di ng conditions for the welder 1 and actual wel di ng dat a, a
wel di ng data processor 3 for checking whethér o not out put val ues

and the resul ol " 4 cASEEng. Bny FHOT at%%%ﬂ'ﬁ-e?-“”%ghen&e SRl der

1 is a known on r | e, MODEL 207 of Arc Machine Co.). The
wel der is set oﬁjgﬁpz %ngge at the joint portion thereof to be wel ded, and

the switch is then turned 9R MRELBYPSANERENE! §BTthe acid, preferably

carboxylic acid, functions can also be obtained by

5 hydrolysis of alcohol-generating functions (ester,
ether, halide, etc.) or acid-generating functions
(ester, anhydride, acid chloride, amide, nitrile,
etc.).

The distribution between the various types of

10 units advantageously satisfies the following rules:

The content of unit derived from the monomer
consisting of said free alcohol containing an activated
ethylenic function, and relative to the total amount of
units of any kind, is advantageously between 3 and 15%,

15 preferably between 4 and 10% (mole or equivalent).

According to one advantageous embodiment of
the present invention, the unit is derived from an
ester of an «-ethylenic acid with a diol, one of the
alcohol functions of which remains nonesterified. Said

20 diol is advantageously an w/w’ diol, advantageously
chosen from 1,4-butanediol, 1,3-propanediol and glycol.

It is desirable for said a-ethylenic acid to
be an optionally substituted acrylic acid.

According to one preferred embodiment of the

25 present invention, the content of unit derived from a
free carboxylic acid (or in the form of one of its
salts), and relative to the total amount of units of

any kind, is between 2 and 10% (mole).



20 revol ves around the pipe one turn to weld the pipe under the

.predeterm ned conditions. The wel di ng conditions to be checked for
j udgi ng whet her a proper weld is forned include the welding tineg,
wel di ng current, welding voltage, speed of8
8 revol ution and pressure of back- shleldlng gas durlng

For economic reasons, is often

advantageous for said free acid to be an optionally
monosubstituted acrylic acid or one of its salts.

The particles obtained from the present

5 invention can consist of two separate polymers, the
first constituting the core and the second constituting
the periphery. This type of particle can be obtained by
epipolymerization [in which a latex seed is coated by
surface polymerization (epipolymerization, occasionally

10 referred to as superpolymerization)] of a separate
polymer. The core is occasionally known as the seed by
analogy with the phenomenon of crystallization. In this
case, only the second polymer, i.e. the surface
polymer, satisfies the concentration constraints for

15 the various functions according to the present
invention.

The mass ratio between the isocyanates to be
suspended and said compounds comprising an anionic
function and advantageously a polyethylene glycol chain

20 fragment is usually not more than 1/3, advantageously
not more than about 20%, preferably not more than about
10%, {in the present description, the term ®"about" is
used to emphasize the fact that when the figure(s)
furthest to the right in a number are zeros, these

25 zeros are positional zeros rather than significant
figures, unless, of course, otherwise specified).

The mass ratio between the isocyanates to be

suspended and said compound comprising an anionic



Wefding (pressure during welding). FIG 2 shows an exanple of tine

- chart of welding conditions. The wel di ng conditions include a
plurality of |evels of 5 short duraﬂtn&gmlch are changed over from one
to anot her. The chart shows that the welding current is 35 A for

gégoagcg?dlgbeF%ﬁgkl%n %%8 ﬁﬁ?&ngaggo%%% Cﬁ%&%%ﬁ%?f%ﬁ@ ?@yﬁéé h%?% second
10 at |evel 5 QA i8 3q seagﬁaaswv&e@a A0 A, p refg%bags second

at level 7, furth show ng t spee fonis 3
for 2.0 secondgrdater thh@vek,1 through level 5, 26 r.p.m at level 6 and
15

It is also desirable for the amount of said
5 compound (8) comprising an anionic function and
advantageously a polyethylene glycol chain fragment to
correspond to a value of between 1072 and 1,
advantageously between 5 x 1072 and 0.5 E atom
{(cf. formula 1) per liter.

10 Thus, the mass ratio between the isocyanates
to be suspended and said compound comprising an anionic
function and advantageously a polyethylene glycol chain
fragment is advantageously at least equal to 2%,
preferably to 4%, and not wmore than about 20%,

15 preferably not more than about 10%, and thus this mass
ratio is advantageously between 2 and about 20%,
preferably between 4 and about 10%.

According to one particularly advantageous
embodiment of the present invention, after dispersing

20 or emulsifying, the sum of the constituents of the
binder (i.e. the mass contents of the isocyanate(s),
emulgifier(s) and polyol(s)) in water is not more than
80%, advantageously not more than 70%, preferably not
more than 60%, and is at least equal to 10%,

25 advantageously equal to 20%, preferably equal to 30%.
Thus, the solids content ranges, for the preferred
zone, from 30 to 70% relative to the total amount of

composition in the binder.



Y

r-p.m at level 7. 15 The wel ding data output device 2 has a wel der
-power supply incorporated therein, a printer output unit 5 for .
outputting the predeterm ned condition values as to the welding tine,
wel di ng current and speed of revol utidf for each level as 8-bit

parallel 20 data, and a g L0 .unit 6 f.or out putting the
actual anal og val ues of we dfﬁg&gggggﬁrgéﬁ?%l§%%d?%% Q%ﬂ?%ﬁﬁa%ﬂuj speed of

revol ution Wi A% Wl NGhd with varIBﬁsV\@hgfg'gtMﬁ; pfocgssor 3

conprises a
possible in particular to use, on the one hand, the

surfactants described in the published patent

5 application EP 691,993 filed in the name of the
Applicant under French priority No. 93/03795 and
No. 93/03796, and, on the other hand, the technique
described therein. Alternatively of course, the two can
be used together.

10 According to one preferred embodiment of the
present invention, self-emulsifying compositions (i.e.
compositions which form an emulsion with moderate
stirring, for example the stirring in Example 1) are
used, for example as described in patent application

15 No. 96/02710 of 29 February 1996 and in the PCT
application claiming its priority.

Thus, as mentioned in the above patent
application, it is possible to use emulsions prepared
from a composition based on isocyanate(s), which is

20 (are) advantageously unmasked, comprising at least one
compound comprising an anionic function and
advantageously a polyethylene glycol chain fragment of

at least 1 and preferably of at least 5 ethylenyloxy

units (t-l o)
1 1

25 Thus, the present invention is directed
toward, by successive or simultaneous addition, a

composition comprising, in particular:



k4

o paral l el /serial converter 7 for converting the pr edet er m ned

.condition values delivered fromthe out put device 2 in the form of
8-bit parallel data to serial data, an A/D converter 8 for converting
5" the actual anal og val ues del i vered frorfit he out put device 2 to

digital data, a check resull OuRUL UL, upsof i Webkol b checking

isocyanate functions, the preferred
characteristics of which will be specified
later, and

5 > a surfactant containing at least one compound
comprising an anionic function and
advantageously a polyethylene glycol chain.
fragment containing at least 1 and preferably

at least 5 ethylenyloxy units (-é~%-w-);

]

10 = optionally, an agqueous phase.

Accoxrding to the present invention, said
compound can be used alone, or as a mixture with one or
more surfactants. These surfactants can be agents which
also satisfy the above obligation of comprising an

15 anionic function and advantageously a polyethylene %
glycol chain fragment preferably of at least 5
ethylenyloxy units.

These optional surfactants can also be chosen
from other ionic compounds [in particular aryl and/or

20 alkyl sulfhate(s) or phosphate(s) (obviously, aryl in
particular encompasses alkylaryls and alkyl in
particular encompasses aralkyls), aryl or alkyl
phosphonate, phosphinate or sulfhonate, fatty acid salt
and/or zwitterionic salt] and from nonionic compounds

25 which may or may not be blocked at the end of the chain
(however, the nonionic compounds containing alcohol

functions on at least one of the chains appear to have



I's proper and delivering the result, a nmenory 10 for storing the

. predeterm ned val ues of the welding 10 conditions, the actual welding data
and the check result, a wireless LAN transmtter-receiver 11 for
transferring data to and fron1the host coffputer 4 and a seri al

| rerace 12 1ol e ARl orrel ! ud AR L ool ver
e Sfrﬁugﬁcﬂ&%gﬁ@ﬁexaw b SBEE prmacer g bl
check resul't oyputhdifidirfd orkdeRiwebdi;Ngaking all of this into
account, it is preferable that the content of this type
5 of compound should represent not more than one-third,
advantageously not more than one-fifth, preferably not
more than one-tenth, of the mass of said anionic
compounds according to the invention).
Advantageously, said compound contains a
10 hydrophilic part formed of said anionic function, said
(optional} polyethylene glycol chain fragment, and a
lipophilic part based on a hydrocarbon-based radical.
Said lipophilic part is generally chosen from
alkyl groups [in the present description alk-yl is
15 taken in its etymological sense as the hydrocarbon-
based residue of an alkan-ol after ignoring the alcohol
{or -ol) function]; and aryl groups. When the number of
ethylene glycol functions is not more than 5, the
simple alkyls are advantageously branched,
20  advantageously Cg to C,,, the aralkyls are C;; to Ci,
the alkylaryls are C;; to C;, and the simple aryls are
Cyo to Ci4. If not, the lipophilic part can vary widely,
especially when the number of ethylene glycol units is
greater than 10, and can thus constitute a hydrocarbon-
25 based radical of at least 1, advantageously of at least
3, and containing not more than 25, advantageously not
more than 20, carbon atoms.

Advantageously, said compound corresponds to



20 data processor 3 indicates the check result and actuates an alarm

.buzzer 15 when the weld is unaccept abl e. The nmenory 10 of the
processor 3 tenporarily stores data Egcluding t he wel di ng address,
morg _ o 10 executor's code,
predetermined congitign; VBLIGH:

(c%\"jx/\k G\/\);o’R’)q
VTN ave Yo

where q represents zero or 1;

where p represents an integer between 1 and 2
(closed intervals, i.e. including the limits);

5 where m represents zero or an integer between

1 and 2 {closed intervals, i.e. including the limits);

where X and X', which may be similar or
different, represent an arm containing not more than
two carbon-based chain members;

10 where s is zero or an integer chosen between
l_and 30, advantageously between 5 and 25, preferably
between 9 and 20 {closed intervals, i.e. including the
limits} ;

where n is zero or an integer chosen between

15 1 and 30, advantageously between 5 and 25, preferably
between 9 and 20 (closed intervals, i.e. including the
limits);

where E is an element chosen from carbon and
the metalloid elements of atomic rank at least equal to

20 that of phosphorus and belonging to column VB or to the
chalcogens of atomic rank at least equal to that of
sulfhur;

where R; and R,, which may be similar or

different, represent a hydrocarbon-based radical



mefding current,
-during wel di ng,

transmtted to

11, 14 and stored in the conputer 4.

Lransm {ter 1 coginats abloudfy cnoSKENARGE RLSAISRGLENTL LEEkess,

conmuni cat i ons
10 200 m even
usabl e for the
representing a

10

15

20

25

wel di ng vol tage, revol ution speed, i nternal pressure
wel di ng date and time and check result. Such data is
5 the host conputer 4 VI% the transmitter-receivers
The wirel ess LAN

range o o about
Wirish Hg61af a feeble current. O her systemis of course
transnlsfer- receivers 11, 14. A bar code 16

wel di ng adgfiegsugRdthis does not form part of the
preferred compounds, it should be noted that s and/or n
can be equal to zero, with the condition that E is
phosphorus and that when s and n are equal to zero, R;
and/or R,, respectively, are Cy to C;, alkyls, which are
advantageously branched, or a Ci, to C,, aralkyl or a
Cyg to Cyy alkylaryl.

One of the divalent radicals X and X' can
also be a radical of the type ([EQ,(07) 1) so as to form
pyroacids such as the symmetrical or unsymmetrical
diesters of pyrophosphoric acid.

The total carbon number of the anionic
compounds toward which the present invention is
directed ig advantageously not more than about 100,
preferably not more than about 50.

The divalent radicals X and optionally X' are
advantageously chosen from divalent radicals consisting
of (the left-hand part of the formula being linked to
the first E):

= when E is P, one of the groups X or X’ can
be O-P(0) (07)-X"-

=5 when E is P, one of the groups X or X’ can be

-0~ (Ry4-0)P{0}-X"- ; (R, being defined below)
(X" representing an oxygen or a single bond) ;
- a direct bond between E and the first

ethylene of said polyethylene glycol chain



executor's code is provided for the portion to be 15 welded. These wel di ng
. address and executor's code
code reader 18 to the serial _interface 12 of the wel di ng
data processor 3. The internal pressure of> the welder 1 during welding
I's nmeasured by a 20 pressure
of the processor 3. Inst

he execyt or' 5 Gt nes HIEHPGrENBYL: bR21TY AISSESI RS bY the

by a bar

address and t
host conputer

10

15

20

25

4.

are read by a bar code scanner 17 and sent

§§$sor 19 and sent to the A/D converter 8

‘ovi di ng the bar code 16, the wel ding

and, in this case, advantageously partially

functionalized;

> the arms of structure -~-Y- and of structure

-D-Y-,

where

where

-Y-D-, -Y-D-Y’

Y represents a chalcogen
(advantageously chosen from the
lightest, namely sulfhur and
especially oxygen), the metallocid
elements of the atomic ranks at most
equal to that of phosphorus and
belonging to column VB, in the form of
amine derivatives or tertiary
phosphine derivatives (the radical
ensuring the tertiary nature
advantageously containing not more
than 4 carbon atoms, preferably not
more than 2 carbon atoms);

D represents an optionally substituted
alkylene, including a functionalized
alkylene, D advantageously being
ethylene or methylene, preferably
ethylene in the gtructures -D-Y- and
especially -Y-D-Y’, and methylene in

the structures -Y-D-.

Thus, E represents an atom chosen from carbon

atoms (advantageously, in this case, m = 1 and p = 1,



-

Srnce the host conputer 4 is connected to the term nal conputers 13 by

@ network, any of the termnal conputers 13 allows the work supervisor
access to the welding record, while the sq&irvisor 5 can issue a conmand
fromthe termnal conputer 13 to t he | di ng data processor 3 via the

host conputer 4.4, pf@yﬁgyﬁgeo?OEhigst§8ebgfc@éﬁé%ﬁﬂd“fgjQ n an energency
polyethoxylated alcohol acid [for example lactic acid
or glycolic acid]), atoms which give pnictides
(elements from column VB) (advantageously, in this

5 case, m = 1 or 0 and p = 1 or 2), chalcogen atoms of a
higher rank than oxygen (advantageously, in this case,

m=10r 2and p=1and q = 0).

Thus, when E is a chalcogen atom, formula I

advantageously simplifies to:

oV
(Cﬁﬁg\x/’\\/io\~//%“&/&

10 Advantageously, E represents carbon and

especially phosphorus or sulfhur, preferably

phosphorus:

in the latter case, formula (I) becomes

formula (II):

(C\in;(x ’/\LG\/)S\O/R‘)q
LA e Ve

15 with, when g is zero:

©n
I
Cor S NA A

where p represents zero or an integer between 1
and 2 (closed intervals, i.e. including the

limits);

where m represents zero or an integer between 1



or the welding conditions are to be altered. Thus, t he networked
.system enabl es the supervisor to 10 recogni ze reliable execution of the

wel di ng operation at a location renote fromthe wel ding site.

The parallel/serial convertor 7 and the APD converter 8 of the welding
of - P the out put "dEIRCR - THR DI ed oF -oF I At EE CRe T {p o MO
conformty with the PE&étg#%pUt node of the device 2. FIG 3 shows
such a nodi ficati on. roughout FIGS. 1 and 3 like parts are

desi gnat ed . where the sum p + m + q is not more than three;

. where the sum 1 + p + 2m + q is equal to three or
5 five;

» where X and X', which may be similar or different,
represent an arm containing not more than two
carbon-based chain members;

° where n and s, which may be similar or different,

10 represent an integer chosen between 5 and 30,
advantageously between 5 and 25, preferably
between 9 and 20 (closed intervals, i.e. including
the limits); where R, and R,, which may be
gimilar or different, represent a hydrocarbon-

15 based radical advantageously chosen from aryls and

alkyls optionally substituted in particular with a
halogen atom, in particular fluorine.

The Periodic Table of the Elements used in
the present application is the one in the supplement to

20 the Bulletin de la Société Chimique de France, January
1966, No. 1.

The optional functionalization of the
alkylenes, and in particular methylenes (X and X'}, is
carried out by hydrophilic functions (tertiary amines

25 and other anionic functions, including those described
above [EO,(07).]).

The counteraction is advantageously

monovalent and is chosen from inorganic cations and



20 by | i ke reference nunerals and will not be described repeatedly.

Wth reference to FIG 3, a welding data output devi ce 20 has
i ncorporated therein a power supply for the welder 1. Predeterm ned
condition val ues as 28 12 to the

wel ding tinme, welding current and -
g organgc catsons Qha€F§¥gié§vantageously nonnucleophilic

and, consequently, of quaternary or tertiary nature (in
particular oniums from column V, such as phosphonium,
ammoniums, or even from column VI, such as sulfhonium,
5 etc.) and mixtures thereof, usually ammoniums,

generally derived from an amine, advantageously a
tertiary amine. Advantageously, an organic cation
containing a hydrogen which is reactive with the
isocyanate function is avoided. This results in a

10 preference for tertiary amines.

The inorganic cations can be sequestered by
phase-transfer agents such as crown ethers.
The pKa of the cations (organic [ammonium,

etc.] or inorganic) is advantageously between 8 and 12.

15 The cations, and in particular the amines,
corresponding to the ammoniums, advantageously have no
surfactant property, but it is desirable that they
should have good solubility, or in any case sufficient
solubility to ensure that of said compounds containing

20 an anionic function and advantageously a polyethylene
glycol chain fragment, in aqueous phase and at the
working concentration. Tertiary amines containing not
more than 12 carbon atoms, advantageously not more than
10 carbon atoms, preferably not more than 8 carbon

25 atoms, per "onium" function (it is reminded that there
is preferably only one of these per molecule) are
preferred. The amines can contain other functions, and

in particular functions corresponding to amino acid



revolution at each level, and actual val ues of wel di ng current,

wel di ng vol tage and speed of revol ution during welding are al
delivered in the 5 formof digital values through a digital interface
227 In corresponding relation with the devfte 20, a wel di ng data

el ol seri o St apd cyaide efher fpncbitad g1k 2dme i gital
| ¢ h : 0t 21 b
Seriar andsor - paiq ke AT R LRHEHEHL D inihd Dol RpERITRE B0 Y

data processor 3re agv¥ddadi®udasCinPedeBeRt il dGISRAC G datFhEen?

the isocyanate functions and does not significantly
5 impair the solubility in aqueous phase.

It is very desirable for the anionic
compounds according to the present invention to be in a
neutralized form, such that the pH induced during a
dissolution or a placing in contact with water is at

10 least equal to 3, advantageocusly to 4, preferably to 5,
and not more than 12, advantageously not more than 11,
preferably not more than 10. '

When E is phosphorus, it is desirable to use
mixtures of monocester and of diester in a molar ratio

15 of between 1/10 and 10, advantageously between 1/4 and
4. Such mixtures can also contain from 1% to about 20%
(it is, however, preferable for this not to exceed
about 10%) by mass of phosphoric acid (which will
advantageously be at least partially salified so as to

20 be within the recommended pH zones) and from 0 to 5% of
pyrophosphoric acid esters.

The mass ratio between the surfactant
compounds (including said compound comprising an
anionic function and advantageously a polyethylene

25 glycol chain fragment) and the isocyanates is very
preferably between 4 and about 10%. The recommended
zones will be explained later.

The composition can also comprise a catalyst,



The‘pomer supply is turned on (step 1), 15 whereupon the systemis
Jnitialized (step 2). The start key is then pressed (step 3),

wher eupon t he

wel di ng address and executor's code are read from

bar code (step 4). Alternatively, the wel digng address and the

executor's code may be input from 20 the host conputer

address and theadvant8geoas®y CONpt&tt Wdthalyle Wehdchgcaddbesseheased
executer's code stored in the nenory (step 5) and checked for a natch

(step 6). Wen bheyhdoasbion of netidrrndie steoted datraexkhmpkeotishile

correspondi ng

10

15

20

25

or UV radiation, oxygen).

The isocyanate composition according to the
invention can, after dispersion or emulsification in an
agqueous phase, comprise a water content of from 10 to
70%. The emulsion is an oil-in-water emulsion.

However, in the course of the study which led
to the present invention, in particular in the case of
aliphatic isocyanates (i.e. isocyanates connected to
the hydrocarbon-based skeleton (i.e. a skeleton
containing both hydrogen and carbon) via a saturated
(sp®) carbon), it has been shown that there is a risk
of various reactions getting out of control when
certain proportions of water are reached. Thus, it is
recommended to avoid compositions in which the mass
ratio between the amount of water in the agqueous phase,
on the one hand, and the sum of the isocyanate and the
surfactant according to the invention, on the other
hand, ie between 1072 and 0.5. If greater safety is
desired, ratios between 1072 and 1 will be avoided.

The emulsions obtained have, for the
isocyanate part, dg, values at least equal to
0.1 micrometer, usually 0.5 micrometer, and they have a
dc,, preferably a dgy, advantageously less than or equal
to (at most equal to) 5 micrometers, preferably
3 micrometers.

The choice of isocyanates is a compromise

in step 4. The

t he



*

13 address is displayed on the check result output unit, and the

fesult is output to the host conputer, wher eupon the sequence returns
to step 3 (step 7). If a match is obtained in step 6, the
pr edet er m ned 5 condition values for eacit | evel delivered fromthe

wel der are read (step 8), and,a welding start signal S out%yt (step
9), whereby a whleH9eGTopbeaPrdRei gnd the technical performance. The

most economical are aromatic isocyanates (i.e. those
whose isocyanate function is connected to an
sp? carbon) and it must be acknowledged that the

5 results obtained with this type of compound using the
present invention are satisfactory when compared with
the prior art for aromatic compounds. However, as
outlined below, the best results are obtained with
aliphatic compounds and especially those recommended by

10 the present invention (in particular for coating

ceramics, especially for exteriors: such as bricks,
tiles, etc.).

It is preferred to use isocyanates with an
average functionality of between 2.5 and 4 and whose

15 viscosity is low (not more than 1500 mPa.s, preferably
not more than 1000 mPa.s).

According to one particularly advantageous
embodiment of the present invention, after dispersion
or emulsification, the sum of the constituents in the

20 binder (i.e. the mass contents of the isocyanate(s),
emulsifier(s) and polyol(s)), in water ranges from 10,
advantageously from 30 to 70% relative to the total
amount of the composition.

The isocyanates targeted by the invention in

25 particular comprise the compounds detailed below.

These compounds can advantageously contain

the structures common in this field, for example

prepolymers derived from the condensation of polyol



started. The actual values of welding current, wel di ng vol tage and
revolution speed at each level 10 delivered fromthe welder are read (step
10). These actual values of current, voltage and speed are

conpared with the respective predeterm neddZondition val ues read in
step 10 (step 11), and checked for matching (step 12). If the read

val ues are foundfes exgmpﬁﬁt§ﬁlmﬁ§hﬁl@hemtwpﬁnﬂﬁi\kﬂ generefetehedk resul t
out put unit displays. "OK"' (ste | f otherw se, the check result

out put unit sho%é’hlBRD'lS( §§€ﬁnE§$eou91YF@@Hﬁmé’s§e(ﬁ lafercKeSRTABEI t, the

velding address,, . a.P189¥ish 2:CPRS pofy Sl a0 23 S 3ndsthTS 1R 26l
common structures, i.e. those of isocyanurate type,

5 also known as trimer, uretidine dione structures, also
known as dimer, biuret or allophanate structures or a
combination of structures of this type on a single
molecule or as a mixture.

If it is desired to lower the solvent content

10 of the composition substantially, in particular when it
is in emulsion form, it is preferable to use mixtures
of this type which naturally (i.e. without addition of
solvent) have a low viscosity. The compounds with this
property are especially the derivatives {(such as

15 isocyanurate, also known as trimer, uretidine dione
structures, also known as dimer, biuret or allophanate
structures or a combination of structures of this type
on a single molecule or as a mixture), partial and/or
total, of the aliphatic isocyanates whose isocyanate

20 functions are connected to the skeleton via ethylene
fragments (for example polymethylene diisocyanates, in
particular hexamethylene diisocyanate and those
arylenedialkylene diisocyanates whose isocyanate
function is remote from the aromatic rings by at least

25  two carbons, such as (OCN-[CH,].-®-[CH,],-NCO) with t
and u greater than 1). These compounds or mixtures
advantageously have a viscosity at most equal to about

3000 centipoises (or millipascal.seconds), preferably



20 data, predeterm ned wel ding condition val ues and check result are

fed to the host conputer (step 15). Step 10 through step 15 are
repeated for every | evel of the welding conditions shown in FIG 2,
and an inquiry is nade as to whet her 33he wel di ng
14 condi tion checking for the final |evel has been

to about 1500 centipoises (or millipascal.seconds).

k When these values are not reached, it is then
often useful to bring the mixture to these viscosity
values by adding a minimum amount of suitable

5 solvent (s8) . As already mentioned above, the isocyanates
concerned can be mono-, di- or even polyisocyanates.
Advantageously, these derivatives can contain
structures of isocyanurate type, also known as trimer,
uretidine dione structures, also known as dimer, biuret

10 or allophanate structures or a combination of
structures of this type on a single molecule or as a
mixture.
The isocyanate monomers can be:

= aliphatic, including cycloaliphatic and

15 arylaliphatic, such as:
like simple aliphatic, polymethylene
diisocyanates and in particular
hexamethylene diisocyanate;

. like partially aliphatic "neopentyl"

20 partially cyclic (cycloaliphatic)
isophorone diisocyanate (IPDI);
like cyclic aliphatic {cycloaliphatic)
diisocyanate, those derived from
norbornane;

25 . arylenedialkylene diisocyanates (such as
OCN-CH,-®&-CH,-NCO, a portion of which
shows no essential difference from the

aliphatics, i.e. those whose isocyanate



cbn%leted (step 16). Wien the inquiry is answered in the affirmative,

it he sequence returns to step 3. In this way, the welding conditions
are checked at 5 every level to ensure a reliable welding operation.
Step 12 al so inquires whether the el ectrodd of the welder is to be
replaced. If the welder is set ,at a welding frequency of 50 tines
until the repl acenment of imﬁptﬂqnn#axﬁgmqﬂ@efwgmbéheoaromapsc 10 the
wel di ng operation is conducted followi ng the repl acenent is
aut omatical |y counted, and an B}2g$nbY 3t flgasthévwpeprEbeRENt SVERL AR )
[ [ [ h th_wel di operation. This
electrode is given on comph&t! Pc'}{ﬁft-g-?cgzolu—lvco) with b and u
greater than 1;
5 = or aromatics, such as tolylene diisocyanate.

The preferred polyisocyanates targeted by the
technique of the invention are those in which at least
one, advantageously two, preferably three, of the
conditions below are satisfied:

10 . at least one, advantageously at least two, of the
NCO functions are connected to a hydrocarbon-based
skeleton via a saturated (sp3) carbon, preferably
with at least one, more preferably at least two,
of the sub-conditions below:

15 . at least one, advantageously two, of said
saturated (sp®) carbons bears at least one,
advantageously two, hydrogen(s), (in other
words, it has been found that better results
are obtained when the carbon bearing the

20 isocyanate function bears a hydrogen,
preferably two hydrogens) ;

at least one, advantageously two, of said
saturated (sp?) carbons are themselves borne by a
carbon, which is advantageously aliphatic (i.e. of

25 sp® hybridization), which itself bears at least
one, advantageously two, hydrogen(s); in other
wordg, it has been found that better results are

obtained when the carbon bearing the isocyanate



el i m nates unacceptable welds due to a fault in the 15 electrode to

dnprove the reliability of welding oper ati on. FIG 5 is a block
di agram showi ng a pi pi ng work supervi sing system of the invention for
use as a pi pe joint tightening system@5Wth reference to the 20

drawi ng, the piping work supervising, systemfor_ pipe joint tightening
work conprises an autfowgtien is ppghient mgPTREMISTE "FEPSALYILI ng, a

ti ghtening data processor 25 provided for the machine 24, and a host
conput er 4. position;

10

i5

20

25

. all the carbons via which the isocyanate
functions are connected to the hydrocarbon-
based skeleton are saturated (sp®) carbons
which advantageously partly, preferably
totally, bear a hydrogen, preferably two
hydrogens; in addition, it is advantageous
for said saturated (sp®) carbons themselves
to be at least partially {(advantageously one-
third, preferably two-thirds), preferably
totally, borne by a carbon, advantageously an
aliphatic carbon (i.e. a carbon of sp3
hybridization), which itself bears at least
one, advantageously two, hydrogen(s); in
other words, it has been found that better
results are obtained when the carbon bearing
the isocyanate function was not in a so-
called "neopentyl" position;

particularly suitable polyisocyanates are those

which contain, at least partially, an isocyanuric

or biuret skeleton {(whether this skeleton is
derived from only one or from several monomers,
see below) and more specifically structures such
as isocyanurate, also known as trimer, uretidine
dione structures, alsc known as dimer, biuret or
allophanate structures or a combination of

structures of this type on a single molecule or as



15 The tightening data processor 25, which is provided in a

‘m croconputer 29 of the tightening machine 24 as will be described

| ater, conprises a control ler 26 for checking whether tightening data
5 is proper and outputting the check resuP®, a nenory 27 for storing
pr edet er m ned valuesaoéi;éggéening conditions, actual tightening data

and check result,
When the polyisocyanates are relatively

heavy, i.e. when they comprise at least 4 isocyanate
functions, the first two conditions become:

5 . at least one-third, advantageously two-thirds, of
the NCO functions are connected to a hydrocarbon-
based skeleton via a saturated (sp®) carbon;

at least one-third, advantageously two-
thirds, of said saturated (sp®) carbons bears
10 at least one, advantageously two,
hydrogen(s), (in other words, it has been
found that better results are obtained when
the carbon bearing the isocyanate function
bears a hydrogen, preferably two hydrogens) ;
15 in addition, it is advantageous for said
saturated (sp®) carbons themselves to be at
least partially (advantageously one-third,
preferably two-thirds), preferably totally,
borne by a carbon, advantageously an
20 aliphatic carbon (i.e. a carbon of sp3
hybridization), which itself bears at least
one, advantageously two, hydrogen(s); in
other words, it has been found that better
results are obtained when the carbon bearing
25 the isocyanate function is not in a so-called
"neopentyl" position.

The isocyanates, in particular the aliphatic

REPLACEMENT PAGE (RULE 26)



®

and a wireless LAN transmtter-receiver 28. The host conputer 4 is

connected to a plurality 10 of term nal conputers 13 by a network. The

host conputer 4 is also provided with a wireless LAN
transmitter-receiver 14. The meno¥¥y 27 of the tightening data
processor 25 tenporarily stores the tightening address, 15

executor' s code, AQYRETCSg T6AGheVIBAgFemefof the @ngionds FemMPSUELSon,

ti ghtening date and tine, _and check result, These jtens of data are

transmitted an§eFﬁ§Eh3§FY66ﬁﬁﬁFewlﬁhy?%?Em%h%F9§1égét RNTOR-

transn1tter-recgkxﬁ&%l%gbdlgraggogig[gguéggi{g%&uggid functions. These
compounds are also targeted by the present invention.

5 In particular, in the case of phosphates

(m = 1), they react to give compounds of the type:

[OJ 0—R,,
0 W
®r
N
o// 0—R

17

_NH
Iso

however, when E belongs to the phosgphorus
column and when m (which is the same as in formula I)
is equal to zero, the compound is isomerized (or does

10 so directly) to give:

——
]

o, ,0
o \WV4

N ol O R

Iso

= where E is an element from column VA of the

Periodic Table of the Elements [ (supplement to the
Bulletin de la Société Chimique de France January 1966
No.1l), advantageously phosphorus], and thus, in

15 particular, of the type:

R

o N/

(P\
~NH o} m O—R1\

Iso
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20 conputer.

The wireless LAN transnmtter-receivers 11, 14

- exchange spread-spectrum w rel ess comruni cati ons and can transfer data
wi thin the range of up to about 200 meven with use of a feeble
current. O her 16 systemis of

course usable for the transmtter-

10

15

20

= where Iso 1s the residue of a (poly)isocyanate
(after removal of an isocyanate function),
= where R;, is a hydrocarbon-based residue (i.e. one

containing hydrogen and carbon atoms) whose point of
attachment [i.e. the atom bearing the open bond] is a

carbon,

= where R;; is chosen from

- a negative charge

Q
1
—ﬁ-O_R"LQ

o]
i

Ry
- a group of formula II:

in which R’;, is chosen from hydrocarbon-based residues
(which may be similar to or different from R,,} and a
negative charge whose point of attachment [i.e. the
atom bearing the open bond] is a carbon,
in which the group(s) R’,, is (are) chosen from
hydrocarbon-based residues whose point of attachment
[i.e. the atom bearing the open bond] is a carbon
(which are similar to or different from R,y and R’,,)
and a negative charge.

It is desirable for at least one of the
organic substituents (R;,; R';4; R’;y) to contain a
polyethylene glycol chain fragment advantageously of at

least 5, preferably of at least 7, ethylenyloxy units.
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receivers 11, 14. A bar code 16 representing a tighteni ng address
and executor's code is provided for the portion to 5 be tightened up.
The tightening address and executor's code are read by a bar code
scanner 17 and sent by a bar code readgr 18 to the tightening dat a
processor 25. Instead of providing the bar code 16, the tightening

address and theigxeeHePrwsrdd0 Lodes HsiRaUIBPEbrt art NEa St 0688 SOf et he
host conmput er 4. Since the host conputer 4 is connected to the
t er m nal conputergaﬂBcbyubstEﬁuwﬁ&s tanyeAfrelshend to the same formula

as the substituents of E in the general formula I. More

specifically, at least one of the organic subsgtituents

5 {Ry9; R"y14i R’;,) corresponds to the formula:
/RS\O /\/{0\/4?“0'&

where Ry represents an arm containing not more
than two carbon-based chain members (with the

same preferred values as X' and X);

where n is an integer chosen between 0 and 30,

10 advantageously between 5 and 25, preferably
between 9 and 20 (closed intervals, i.e.
including the limits);

where R, represents a hydrocarbon-based radical
advantageously chosen from optionally substituted aryls

15 and alkyls.

Thus, according to an advantageous variant of
the present invention, the compositions according to
the present invention contain compounds derived from
the reaction outlined above in an overall proportion,

20 relative to a volume of one liter of isocyanate, of

from 0.01 to 1, advantageously from 0.05 to 0.5,
preferably from 0.05 to 0.3 function equivalent:
0=—=R,,

o N/
w
K ™o-
~N8 o), °

Iso
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term nal conputers 13 allows the work supervisor 15 access to the

ti ghtening record, while the supervi sor can issue a conmand fromthe
t er m nal conputer 13 to the tightening data processor 25 via t he
host conputer 4 when the work is to be 4?nterrupted tenporarily or the

tightening conditions 20 are:tq be altered. _Thus, the networked system
enabl es the supervisor to lﬁ:e&ggﬁ@gn?gpﬁgﬁﬁefor é%?e%ﬁ i%argj\g?alit ﬂ:é’ .
ti ghteni ng oper at t i fr 11 oht 8P Siche
Wth reference ta%)f%}(%plgedé%gq’%&{iﬁeoﬁ éﬁ?g%?%g Qﬁnéﬂepﬁa{&‘ BEHY wier
the same preferences as those outlined above with
regard to the isocyanates.

5 The compounds of formula:

o O 0T T

Ao
~NH Clm O=R,

Iso

in which R,, and R,y can take the above
values, but also, when m is 1, can be a negative charge
on account of the fact that there may be significant
amounts of residual phosphoric acid in certain batches,
10 thus also form part of the invention.
Needless to say, R,;; can then also be equal

to:

0

2N

_NH
Iso

The Iso radical may or may not then be the
same as that of the penultimate formula,

15 in which Iso represents a polyisocyanate
residue, advantageously the residue of a product of
reaction of a diisocyanate monomer to form biuret or
isocyanurates (trimer) or with a di- or polyol,
advantageously a triol or a tetraol.

20 It is advantageous for the Iso radical to

afford, predominantly or totally, an aliphatic bond
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17 machi ne 24 conprises an upper plate 41 projecting froma body

30, a lower plate 43 disposed under the upper plate 41 in parallel
thereto, a nut rotating gear 44 supported by the |ower plate 43 so as
to be 5 rotatable in a horizontal planefgbnd a transm ssion gear 47

di sposed i nside Lhe, body 30 2nd 7eShing. Wt Rnoee (B934 WihR! 1 N0
regard to the isocyanates.
In addition to the function featured in the
formula, Iso advantageously bears at least one, and
5 preferably at least two, isocyanate functions,
preferably at least one of which is not masked, and
more preferably at least two of which are not masked.
This aim and others which will become
apparent hereinbelow are achieved by means of an

10 emulsification process which comprises at least the

following step:
addition, advantageously with very moderate
stirring, of the isocyanate({s) to the polyol +
water mixture.

15 The surfactant can be either in the aqueous
phase or, preferably, in the isocyanate phase. In the
first case, the reactions between isocyanate and said
compound comprising an anionic function and
advantageously a polyethylene glycol chain fragment are

20 much more limited.

This stirring is preferably manual or
mechanical.

This emulsification is advantageously
conducted at a temperature below 50°C, preferably at

25 room temperature.

It is desirable, if necessary, to adjust the

pH (to reach a value advantageously at least equal to
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The upper plate 41 is provided with a fl ange hol der 42 for fitting
therein a flange 35a of an 10 externally threaded nmember 35 of a pipe

joint to prevent the rotation of the qfnber 35. The nut rotating
gear 44 is formed with a nut socket 45 for 2 fitting a nut 36 therein.

Provi ded i nsi de bo a,DC servonotor 15 .46 fqr rotating the
transni ssi on geé% %f’b&xﬁbyr%%ﬁg 4 a?&a? V%ﬁtiﬂﬁﬁ%EIXtﬂ?aﬂmﬂﬁﬁﬁggfgoned
m croconputer 2 A bﬁ?t r drl i T )
further ngr oVi degL_lv(/i tph a g%ar g&t’t (%h&Bg,gug%é‘ggeﬁ/n%%%w&?t %%%&t%%oé 32,
light-emtting QiRde 133 3a%e3hLBAY between 4 and 10) during the

emulsification. This adjustment makes it possible to
5 arrive at an advantageous zone in which the first (or
only) acidity of each surfactant according to the
present invention is neutralized.
According to one advantageous variant of the
present invention, the pigments (and in particular the

10 titanium dioxide) and fillers (in particular fillers
such as silica, corundum, sgilicon carbide, etc.), which
give improved abrasion resistance and (or) a skid-proof
nature, are dispersed in the polyol(s) before addition
of the isocyanate.

15 Another aim of the present invention is to
provide a process for applying the isocyanate-based
composition to form a coating.

These aims and others which will become
apparent hereinbelow are achieved by means of a process

20 comprising the application of a preparative coat (i.e.
a coat of composition according to the invention
comprising the aqueous phase and the constituents of
the coat) whose thickness before drying will range
between 0.01 and 15 mm, depending on whether it is an

25 impregnation resin, a paint, a selfsmoothing coating or
a resin screed. In the case of paints, the thickness
before drying is at least equal to 10 um (micrometer),

advantageously 50 um (micrometer), preferably 100 um



20 buzzer 34. The nunber of revol utions of the transm ssion

+gear 47 is counted by a rotational angle sensor 48 and converted to an
angl e of rotation of the nut. The trgysnission gear 47 has a shaft

47a, to which a 18 strain
gauge is afflxegnlcro ﬁgz stra Le than 1000 gm (micrometer},

advantageously not more than 400 micrometers,

preferably 200 micrometers, corresponding, after

drying, to a thickness of between 20 and 80, or even
5 200, micrometers.

According to one advantageous embodiment,
this process comprises a drying operation from 20°C to
60°C for a period which can range from 1/4 to 24 hours.

Advantageously, this drying operation takes

10 place in the presence of a solvent to assist the
removal of water,

According to one particularly advantageous
embodiment of the present invention, the application is
performed by spraying.

15 The preparation of the surfaces is well known
to those skilled in the art (for example phosphatations
for ferrous steel compounds or chromation for aluminum-
based surfaces) (reference may be made, for example, to
the following boocks: " Organic Coating Technology™”

20 Volume II by H.F. Payne and "Paint Handbook" edited by
G.E. Weismantel).

For the specific case of concrete or stone
supports, a treatment will be carried out which will be
directed toward removing deposits or residues liable to

25 reduce the adhesion (chalking, dust, waxes, curing
products, organic soiling) by mechanical treatment
{(brushing, grinding, sanding, etc.).

According to the present invention, it is



4

the shaft 47a is converted to tightening torque by a ti ghteni ng torque

sensor 49. The tightening torque detected by the sensor 49 5 and
the angle of rotation detected by the sensor 48 are fed to the
m croconput er 29, which checks whet h the nut is tightened up

properly. The r ity ut put .by the.light:emtting diode 33 and
the al arm buzzet:rh%‘sél.ﬁ%]leblnﬁsct%oég)%& eFoiglaggeb? r%ari%ﬁ%ﬁcﬁ?dt 46
commands as to ghe, radah 0 6...angl.e of rotation
of the nut 36, o angéeg)of“mdﬁhe%tgivgnt% rggi'g?‘f’%wnéo?e?ﬁgi th 36 and
stopping of thecKuhtacteridt8 Al “e%e392208s! B8pend especially on the

polyols used):



M croconputer 29 are incorporated in the tightening 15 machine, or held to

sa band 40 as shown in FIG 6. FIG 8 shows the relationship between
the angle of rotation of the nut 36 a%g the tightening torque as
est abl i shed when the nut is tightened up rmal |y or abnormally on the
ext er nal | y threaded—pmpnbor 206 20 with o wraonech i tho noropl ocac he

ti ghtening
the angle of ro
angle of up to
alters

; , . , 1.
Or GHP1eMEheaeesni and dndeast dralAlic@n ofSkaBecbitin th
ation of the nut S%ng thg,n t i s tightened t%ro hh an
bout 80 deg  1SO%Y By bBiGHRSFEAt4T #n FIl G 8. The bl ope

Support and treatment thereof: steel treated by
phosphatation: R461 plates from the supplier Q Pannel

Minimum Usual T
properties
obtained

k

5 DIN test 67530 (these W

values are only of interest
when a gloss paint is
desired, but not when a
matt or satin paint is

10 desired)
20° gloss 0.5 80
60° 0.5 90
Kénig Iso 1522 hardness 10s 150s
DIN 53151 adhesion test GT-5 GT-1
15 Impact strength test
No. Iso 6272
direct 10 cm >100 cm
inverse 5 cm >100 om
Resgistance to methyl ethyl 20 >200
20 ketone (butanone)

(Passage twice)

External QUV content
DIN 53384 50 h 800 h

Rhodafac® RE610 is a mixture of phosphoric
25 mono- and diesters according to formula II, the average
formula of its hydrocarbon-based radical is a

polyethoxylated {~ ten times) nonylphenol. The molar



19 at an angl e of about 80 deg, and the tightening t or que

‘thereafter increases in a linear relation (slope (2)) wth the angle
of rotation of the nut. When the worker forgot to insert a gasket into
t he 5 pipe joint, the increase in the ﬁﬁghtening torque is greater

than in the norngLigage to exhibit a
forgot to i nserft

10

20

25

étween monoester and(gfgg%%%ngssggggt | f the worker

(mathematical approximation).

Example 1 - Preparation of mixture 1

165 g of Tolonate® HDT (trimer-based
isocyanurate oligomer) are mixed with 24 g of butyl
acetate and 13 g of Rhodafac® RE610 (mixture of
phosphoric mono- and diesters according to formula II)
and 3 g of triethylamine. This mixture is stirred using
a frame-paddle or deflocculating paddle for 5 minutes
at 100 rpm. This mixture has a viscosity of 0.84 Pa.s
at 20°C and a coloration of less than 100 APHA.

Example 2 - Preparation of mixture 2

79 g of Tolonate® HDT {trimer-based
isocyanurate oligomer) are mixed with 10 g of butyl
acetate and 9 g of Rhodafac® RE610 (mixture of
phosphoric mono- and diesters according to formula II)
and 1.4 g of triethylamine. This mixture is stirred
using a frame-paddle or deflocculating paddle for
5 minutes at 100 rpm.

Example 3 - Nanolatex 1

The nanolatex used is an experimental product
prepared according to the process described in the
French patent application filed on 28 April 1995,

No. 95/05123 and in the corresponding European patent
application No. EP 0,739,961, which has the following
characteristics:

average diameter, evaluated by photometric

counting (high-resolution transmission electron



bot h the gasket and thrust bearing, the increase in t he tightening

torque becones still greater, showng 10 a slope different fromthe sl ope
Ln the absence of t he gasket. Accord# gly, the tightening torque
value relative to the angle of rotation of"the nut and the sl ope of

the tightening forgue relative to e,angl e are usable as reference
val ues for 15 “ilf'ucec i %lt)h‘e qel%ﬁlﬁtegn?ﬁgé}lgd %gr%%t ively, the angle of

rotation of the nut can he . galcHlated fEemEbes 5o + Qhakdiq of the
notor, and the tightening or que Prom t he curréﬁf%§$£?£e notor, so that
the speed of, riatd,3n g1 yifag motor and the current of
-0l function: 2.5% by weight relative to the
5 dry polymer
molecular mass of greater than 100,000
solids content by weight: 29%
pH about 8
minimum £ilm formation temperature: about
10 20°C to 25°C
glass transition temperature: about 40°C
(between 40°C and 50°C)
Example 4 - Preparation of a coating from
mixture 1 and nanolatex 1
15 The varnish is prepared by incorporating
4.6 g of mixture 1 into 45.6 g of nanolatex, with
manual mixing. This ratio corresponds to a ratio of the
NCO/OH functions of 1.2.
The mixture thus prepared has a lifetime of
20 4 hours, which means that for 4 hours the viscosity and
appearance of the mixture remain unchanged, but also
that films formed from this mixture during these
4 hours have constant properties such as resistance to
solvent, hardness and gloss.
25 The drying time of the film is remarkably
short, 20 minutes for the “"dust-free®" time and
30 minutes for the "touch-dry" time according to

standard NF T 30037. These measurements were made on



20 the notor are usable as tightening conditions for checki ng whet her

t he nut has been tightened up properly. The main routine of the
ti.ght eni ng dat a processor 25 will be described with reference to
20 FIG 9. 48

glass plates for a dry film 40 um in thickness and
drying at 23°C with 55% relative humidity.

The fact of obtaining a short drying time and
a relatively long mixture lifetime constitutes an

5 advantage which is highly desired by experts in the

paints field. “

The typical values of the coating are also
very good overall; the following may be mentioned:

- the Persoz hardness of the dry 50 um film,

10 measured on steel plate after drying for 24 hours at
23°C and 55% relative humidity, is equal to
275 seconds.

- the gloss at an angle of 20° of the film
applied to steel plate is equal to 90.

15 - the resistance to methyl ethyl ketone of
the film dried for 7 days at 23°C and 55% relative
humidity is greater than 200 to-and-fro cycles with a
soaked pad of cottonwool.

- the resistance to acids (20% sulfhuric

20 acid, 10% nitric acid, 10% hydrochloric acid) is very
good.

- the resistance to alcohols (ethanol) and to
hydrocarbons (gas oil) is also good.
- the average resistance to bases (20%

25 aqueous ammonia) is satisfactory.

These excellent performance levels of this
nanolatex-polyisocyanate combination according to the

invention can without doubt be attributed to the very



VWhen the power supply is turned on (step 1), the systemis initialized

:(step 2), whereupon the start key is pressed (step 3). The tightening
address and 5 executor's code are read,fromthe bar code (step 4).
Al ternatively, the address and the code néiy be read fromthe host

t [ t 4,.dh | .ght eni . d h tor' d
Comput o L5t e 11 Ao LSRR cmr ® codc
t dinth : . If th
Lot oo BRI R Dene a5k ket gl (Lo I i

read data does 1 _ at a, e contro r di splays "no
correspondi ng tjhghbeatdlg, a8 oncRRdgbeedsehP8r homogeneity of

crosslinking in the final polymer.

5 Example 5 - Application to concrete gupport

The mixture prepared in Example 4 is applied
by brush at a rate of 200 g/m? to a concrete-type
support.

After drying for 1 h at room temperature, the

10 coating offers the support a water-repellency which is
reflected by a pearling effect and reduced water
absorption. Furthermore, the coating shows good
abrasion resistance.

Example 6 - Nanolatex 2

15 The nanolatex is an experimental product
described in the French patent application filed on
28 April 1995, No. 95/05123 and in the corresponding
European patent application No. EP 0,739,961, which has
the following characteristics:

20 dgy: about 35 nm

carboxylate function: 1% by weight relaﬁive
to the dry polymer

-ol function: 2.6% by weight relative to the
dry polymer

25 molecular mass: greater than 100,000

solids content by weight: 30%

pH: about 8

glass transition temperature: about -30°C



résult to the host conputer, whereupon the sequence 15 returns to step 3

(step 7). \Wien a match is obtained in step 6, a tightening operation
IS, started (step 8). Before the tight glng operati on, the nut 36 is
manual |y screwed on the externally t hraided menber 35, the fl ange

hol der 42 of the 20 upp BI te,41 %s fltth to fhe fl nge Sga on the
menber 35, and the nut 36%’x de CRRAFeton é {: e nut

rotating gear 4%uxl@§ Ear 4 nanBYhig §1 is then pressed. The nut 36 is
t hereafter on the externally

The varnish is prepared by incorporating

4.6 g of mixture 1 into 45.6 g of nanolatex, with
5 manual mixing. This ratio corresponds to a ratio of the
NCO/OH functions of 1.2.

The coating is applied to concrete by brush
at a rate of two 300 g/m? coats. Its great flexibility,
generated mainly by the low Tg of the nanolatex, gives

10 it a capacity to mask the cracks which may appear
during ageing of the support (in particular on account
of the dilation of the concrete caused by large
temperature variation).

Furthermore, the crosslinking with the

15 polyisocyanate according to the invention gives the
coating excellent resistance to chemical agents and
water.

The elongation at break of the film obtained
is 4 times as great (40% as opposed to 10%) as in the

20 case of latex 1 [cf. Example No. 4].

In addition, the coating shows good, if not

excellent, freeze-thaw cycle resistance, namely:

= two hours at 60°C with UV radiation and

relative humidity of less than 50%;

25 = two hours at -20°C;

= two hours at 20°C with liquid water over the

entire coated surface;



21 ‘ t hr eaded menber 35, and checked as to whether the nut has been

.tightened up nornmally to conplete the ti ghtening operation (step 9).
Regardl ess of the check result, the L#ghtening address, executor's 5
code, tightening date and tinme, predeternined val ues for tightening

n heck r I r h h r 10).
and chec esult a Q:OUtpg$otﬁ$&r§3at -20°%§t conputer (step 10)

= two hours at 60°C with UV radiation and
relative humidity of less than 50%;
= two hours at 23°C with relative humidity of

5 greater than 95%.
The behaviour is just as good when the
coating is submitted to the NF: XPP18420 cycle.

Example 8 - Nanolatex 3

The nanolatex is an experimental product
10 described in the French patent application filed on
28 April 1995, No. 95/05123 and in the corresponding
European patent application No. EP 0,739,961, which has
the following characteristics:
average diameter: evaluated by photometric
15 counting (high-resolution transmission electron
microscopy) : between 25 and 40 nm
carboxylate function: 2.5% by weight relative
to the dry polymer
-0l function: 0.4% by weight relative to the
20 dry polymer
molecular mass: greater than 100,000
golids content by weight: 30%
pH: about 8
minimum film forming temperature: about 0°C
25 glass transition temperature: about 16°C

Example No. 9 - Nanolatex mixture

75 grams of nanolatex 1 (described in



Al t hough a proper tightening operation can be assured nerely by using
.the tightening machine 24 10 which itself has the checking function

descri bed, t he use of the host conput§£ for accunul ating the resul t
of tightening enables the supervisor to preserve and recogni ze the

record of the pioRGhe 3) talzﬁ{%ﬁ@iﬁragw%ir 3k §gﬂ‘ﬁ§28'§]?ﬁ£r9'of’%’%é;?es“ghte”i g

15 machine. Inadditronto e rell abl'e ope e t1ghtening

machi ne 24 itsekcﬁesétﬁiﬁeciqaﬁlﬁﬁménle AGNI QYER RohLFLEL s fPFQYPTENt N the

reliability of e tighteni ng operation.
(3-blade stirrer) for 5 min.

Example No. 10 - Nanolatex mixture

5 50 grams of nanolatex 1 (described in
Example 3) are mixed with 50 grams of nanolatex 3
(described in Example 8), with moderate stirring

{three-blade stirrer} for 5 min.

Example No. 11 - Preparation and application

10 of a coating from mixture 2 and nanolatex 1

The resin is prepared by incorporating 13 g
of mixture 2 into 100 g of nanolatex 1 with moderate
stirring (three-blade stirrer) for 10 min. The ratio
13 g per 100 g corresponds to a ratio of the NCO/CH

15 functions of 1.2.

The mixture thus prepared has a pot lifetime
of at least 4 hours.

The coating is applied to a Fibrocement
support by means of a pneumatic spray-gun at a rate of

20  about 200 g/m?.

Example 12: Preparation and application of a

coating from mixture 2 and the nanolatex mixture of

Example 9

The resin is prepared by incorporating 9.75 g
25 of mixture 2 into 100 g of the nanolatex mixture of
Example 13, with moderate stirring (three-blade
stirrer) for 10 min.

The mixture thus prepared has a pot lifetime



22 What is clained is: 1. A system for supervising piping work
.conprising a machine for perform ng piping work such as welding of pipes
or tightening of pipe joints wunder predeterm ned conditions, check neans
for checking whether the piping work has Feen execut ed properly based on

predeterm ned values of piping

The ¢oating is applied to a Fibrocement
support by means of pneumatic spray-gun, at a rate of
about 200 g/m?2.

5 Example 13: Preparation and application of a
coating from mixture 2 and the nanclatex mixture of
Example 10

The resin is prepared by incorporating 6.5 g
of mixture 2 into 100 g of the nanolatex mixture of

10 Example 14, with moderate stirring (three-blade
stirrer) for 10 min.

The mixture thus prepared has a pot lifetime
of at least 4 hours.

The coating is applied to a Fibrocement

15 support by means of pneumatic spray-gun, at a rate of
about 200 g/m?.

Comparison of the results: Adhesion of the

coating to the Fibrocement support (closed-pore

support)

20 The adhesion of the coating to the

Fibrocement support was characterized by a grid test in
accordance with ISO standard 2409.
Two tests were carried out on each coating:
- adhesion after conditioning in air for 7 days at
25 room temperature,
- adhesion after conditioning in air for 7 days at
room temperature and then immersion for 7 days in

water at room temperature.



wor k conditions and actual piping work data, a conputer for accunul ating

the predeterm ned val ues of piping work conditions, the actual piping work
data and the result of checking, and comunication neans for transmtting
the predeterm ned val ues of piping work ®8ndi ti ons, the act ual pi pi ng wor k

data and the result of checking. 2 A systemfor superyvising piping
work as defined in cIain? emﬁ%?%%?ﬁt?ﬁ?(ﬁﬁ#ﬁﬁhﬁgaF'Sntﬁ§gﬁsbef°Y? A system
for supervising piping work conprising an automatic welder for welding

pi pes, a

Example 11 Example 12 Example 13

Polyol with a 100% ~75% ~50%
high content of
alcohol func-

5 tion and tg

~40°C

Polyol with a 0% ~25% ~50%
low content of

alcohol func-

10 tion and tg
~15°C
Dry adhesion Gt-3 Gt-1 Gt-1
Adhesion after Gt-5 Gt-2 Gt-4-5
immersion
15 Comments The coating is Large strip
stripped off stripped off
as soon as the during rapid
incisions are removal of the
made adhesive tape

The coatings are all good when dry.

However, those containing a bimodal mixture
of polyols (two levels of content of -ol functions)
give better dry adhesion.

20 In wet adhesion, the compound based on only
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wel di ng data out put device for outputting predeternined values of welding
conditions for the welder and actual welding data, a wel ding data
processor for checki ng whet her out put valugg from the out put device are
proper and tenporarlly

accunul ati ng t he,yel £ling, dat 333 S-AGoHbh: Blre, EhecH 0tk 2 ot

conput er connected to
optimum is observed as a function of the content of

weakly hydroxylated latex.
The mechanical properties are not affected by

5 the immersion and show good reversibility on drying.



processor by communi cation neans for accunul ating the wel ding data and
the result of checking. wherein the welder is set at a welding frequency

of _ predet erm ned times until the replacenent of the el ectrode, the
nunber of times ¥he’8/38%34ing operation i86conduct ed folBCHAIFRG8/RO404

repl acenent is automatical ly counted, and an alarmfor the replacenent
of the el ectrode is given on conpletigﬁééﬂﬁthe | ast wel di ng operation.
A system for supervising

automatical ly tightening E%Plnqxﬁﬁ%g%F&Pngggé f%gﬁ?%ﬁgﬁgh%gfafg:pcessor
OIS " AP0 SR Lot el B e cg it e
condi ti ons, it comprises, for successive or simultaneous addition
5 = an agqueous phase comprising a polyol
dispersion or solution whose glass transition
temperature (tg) is not more than 100°cC,
advantageously not more than 50°C;

= an isocyanate sub-composition already

10 emulsified or to be emulsified in the same
agueous phase.

2. Composition according to claim 1,
characterized in that said polyol is in the form of one
or more dispersions in the same continuous phase

15 consisting of one or more latices (population of
particles of the same composition).

3. Composition according to claims 1 and 2,
characterized in that said polyol is in the form of one
or more latices (population of particles of the same

20 composition), at least one of which has a glass
transition temperature (tg) at most equal to the
application temperature.

4. Composition according to claims 1 to 3,
characterized in that said polyol is in the form of one

25 or more latices (population of particles of the same
composition), at least one of which has a glass
transition temperature (tg) at most equal to room

temperature (about 20°C), advantageously equal to 10°C.

R B



actual tightening data and the result of checking, and a host conputer
econnected to the processor by comunication neans for accunul ating the

t Lght eni ng data and the result of checking. 3. A systemfor
supervising piping work as defined in clai™ 1 or 2 wherein t he

conmuni cation nmeans i s on_a spread-spectrum system .. ;A system for
super vi si ng pi pi ng work as- cShposttion accg}éﬁ?g RS S &8%aifm 1 or 2

o ers by o UnaiSELAnES in +HIR"EELE S yS PLAT A e ForkPLE !
several latices, at least one (or more) of which has a
glass transition temperature (tg) at most equal to the

5 application temperature said polyol and represent(s) a
mass fraction at least equal to 1/4, advantageously
equal to 1/3, preferably equal to 2/5.

6. Composition for resisting rigorous cold
temperatures according to claims 1 to 5, characterized
10 in that said polyol has a glass transition temperature
(tg) at most equal to 0°C, advantageously equal to
-10°C, preferably equal to -20°C, or even equal to
-30°C.
7. Composition for resisting rigorous cold
15 temperatures according to claims 1 to 6, characterized
in that said polyol is in the form of several latices,
at least one (or more} of which has a glass transition
temperature (tg) at most equal to 0°C, advantageously
equal to -10°C, preferably equal to -20°C, or even
20 equal to -30°C, and represent(s) a mass fraction at
least equal to 1/4, advantageously equal to 1/3,
preferably equal to 2/5.
8. Composition according to claims 1 to 7,
characterized in that said polyol is formed from at
25 least two latices, at least one of which has a low
hydroxyl content, the mass percentage of latex with a
low hydroxyl content being between (closed interval) 10

and 90% and advantageously between 10 and 50%,

o
-
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preferably between 10 and 40%.

9. Composition according to claims 1 to 8,
characterized in that said polyol formed from at least
two latices, at least one of which has a glass

5 transition temperature (tg) at least equal to 20°C,
advantageously equal to -10°C, preferably equal to
-20°C, or even equal to -30°C, the mass percentage of
latex with a low ty being between (closed interval) 10
and 90% and advantageously between 10 and 50%,

10 preferably between 10 and 40%.

10. TUse of the composition according to
claims 1 to 9, characterized in that for the formation
of a coating on a support of variable porosity.

11. Use according to claim 10, characterized

15 in that said support is chosen from nonmetallic
surfaces, facade coverings, mortars and plasters and
so-called phosphomagnesium materials.

12. Use according to claim 11, characterized
in that said support is of closed porosity.

20 13. Use according to claim 12, characterized
in that said support ig of variable inclination.

14. Process for preparing a coating
according to c¢laim 13, characterized in that it
comprises the application of a coat of a composition

25 according to c¢laims 1 to 9 of between 20 and
200 micrometers (measured when dry).
15. Process according to claim 14,

characterized in that it comprises a drying operation

A A
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from 10°C to 50°C for 1/4 to 3 hours.

T

16. Process according to c¢laims 14 and 15,
chaiacterizéd in that it comprises a drying operation
in the presence of a solvent to assist the removal of
5 water.

17. Process according to claims 14 to 16,
characterized in that the coat is applied by spraying,
or by means of a brush.

18. Coating which can be obtained by a

10 process according to claims 14 to 17.
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