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(57) Abstract: The present invention relates to a shoe press belt for a paper machine, comprising a substrate and a polyurethane
resin impregnated to laminate on the surfaces of both the shoe side and the felt side thereof, which is excellent in abrasion resistance,
crack resistance and processability. In the present invention, a polyurethane resin is produced by using a combination of two kinds
of diisocyanates, that is, tolylene diisocyanate (1 DI) and diphenylmethane diisocyanate (MDI) as starting materials.



10

15

- 20

29

CA 02623690 2008-03-26

WO 2007/037495 1 PCT/JP2006/319811
o DESCRIPTION
SHOE PRESS BELT ' '
[Technical ﬁeld]
[0001]
5 = Thé present invention relétes to a sho_e press belt for a paper machine.

[Background Art]

[0002]

In a dehydrating step for making paper, a pressure belt is uséd n a
press part to press a wet bdper td deh'ydxate. As tﬁé pressure belt, a.
shoe press belt -that 'rot.ates to press against é press roller from a -

pressing shoe side is often used. The belt running betwéen the press

roller and the pressing shoe of a papermakiﬁg machine 1s pressed .

together with the felt and the wet paper placed on the belt through the
shoe press -meéh’anism of the p.ape'rmaiking machine to squeeze and

transfer -moistuije contained in the wet paper into the felt.

- [0003]

In.order' to increase the strength of whole the belt, the shoe press belt

- basi'ca]ly éomprises a substrate made of a woven fabric and a

polyurethane laminated on the one side or the both sides of the -

“substrate.

[0004]

The polyurethane is prepared as follows. At first, dusocyanate
having two isocyanate groups at its ends and a polyol having one or
more hydroxyl groups at its ends are addition-polymerized to give a
urethane prepolymer having isocyanate groups at its ends. The liquid

urethane prepolymer thus obtained, which has a low molecular weight,
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is supplied with a c{;ring agent (chain extender) followed by heating to
cure, thus to provide a high molecular weight of a solid polyurethane.
[0005] |

In order to produce such a belt laminated with the polyurethane, the

liquid urethane prepolymer containing a curing agent is coated on a

substi‘ate, impregnated, and then dried or heated to cure.
[0006] - '

As the above-mentioned diisocyanate which is a starting material of
the urethane prepolymer, tol&lene 'diisoey.anate (hereiﬁafter feferred to
as “TDI”) is often used, and diphen'ylmet}.lene djisecyan_ate (hereinafter .
referred to as “MDI”) is also used. In addition, 1t 1s proposed that MDI
and TDI are used as sta_i:tiﬁg materials of the polyurethanes on .-a shoe
side aed oe a felt'side, respectively (Patent Docﬁineht 1).
[0007] -

[Patent Document 1|
Japanese Patent Application Laid-Open No. 2002-146694

[Disclosui'e of the Invention]

- [Problem to be Solved by the Invention]
[0008] '

The shoe prese belt, whjcﬁ is used under a severe condition, that 1s,
must run at a high speed under a high pressure loaded by the pressing
shoe and the press roller, is liable to abrasion and crack. Further, the
shoe press belt has usually a number of drainage grooves on the felt
side along the running direction to drain squeezed moisture. The
drainage grooves are labile to deformation and susceptible to fracture

in the edges (land edges). Consequently, in order to withstand a long
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term application, the polyurethane resin, which 1s a raw material of the

shoe press belt, are requlred to have abrasion re31stance and crack

resistance under such a CODdltIOD.

[oooe]

| The present inventors have found that a polyurethane resin produced

by using a comb1nat10n of dJ_lsocyanates TDI and MDI as startmg |
materials, that is, (1) a polyurethane resin obtained from a mixed
urethane prepolymer of a TDI prepolymer Wthh 1S obtained by reacting
TDI W1th a polyol and an MDI prep olymer which is obtamed by reactlng .
MDI with a polyol; or (2) a polyurethane resin obtamed from a urethane -
prepolymer which 1s obtained by reacting a mixture of TDI and MDI-
mth a polyol is used for the both sides (the shoe side and the felt side)
of a substrate fabric wherein the polyurethanes on the both side of the
belt are adJusted to have their optimum mixing ratios of the

diisocyanates, allowing remarkable improvement of physical properties

" such as abrasion resistance and crack resistance to give a suitable belt

for a papermal;ing machine. The ﬁnding has completed the present

" invention.

[Means for Solving the Problem]
[0010]

Namely, the first embodiment of the present invention 1s a 'shoe press
belt comprising a substrate and a polyurethane resin impregnated to
laminate on the surfaces of both the shoe side and the felt side thereof,
wherein the polyurethane resin on the both sides 1s obtained by
reacting a mixed prepolymer of a TDI prepolymer which is obtained by
reacting tolylene diisocyanate (TDI) with a polyol and has an
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1socyanate group at“the end and an MDI prepolymer which is obtained

.by reacting diphenylnieth_ane djis_oi:yanate (MD]I) with a polyol and has

an isocyanate group at the end, with a curing agent; and the TDI

prepolymer and the MDI prepolymer are mixed-at such a ratio that the

polyurethane resin on the shoe side has a higher MDI molar content

than the polyurethane resin on the felt side.
[0011]; '

Furfher, the second embodiment of the present invention is é shoe
press belt comprising 'a . subs.trate. and a polfurethane resin
impregnated to laminate on the surfaces 6f both fhe shoe side and the
felt sid_é thereof, wherein the polyurethane resin is obl;a.ined by reacting
a urethane prepolymer which is obtained by reacting a mixfure of
tolylene diisocyanate (TDI) and diphenylmethane diisocyanate .(‘MDI)
with a polyol ahd has an isqcyanate_ groﬁp at the prepolymer end, with

a curing agent; and the TDI and the MDI are mixed at such a ratio that

" the polyurethane resin on the shoe side has a higher MDI molar content

than the bolyﬁrethane resin on the felt side .

" [0012]

In. any of embodiments of the method (1) ‘wherein the mixed

prepolymer of the TDI prepolymer and the MDI prepolymer is used and

the method (2) wherein the mixed diisocyanate of TDI and MDI is used,

TDI and MDI in the mixture have such a ratio that the polyurethane
resin on the shoe side has preferably a MDI molar content of 60 to 95%,
particularly 70 to 90%, while the polyurethane resin on the felt side has
preferably a MDI molar content of 5 to 50%, particularly 10 to 40%.

[Effect of the Invention]
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[0013]

For producing of a shoe press belt having polyurethane layers on the

both sides of a 'substrate,‘ TDI prepolymer/MDI prepolymer mixtures on

the shoe side and the felt side having their respective specific molar

‘contents, or TDI/MDI diisocyanate mixtures as the starting materials

on the shoe side and the felt side having their respective specific molar

contents are used, allowing to provide the shoe press belt which is

“excellent in crack resistance, abrasion resistance and processability

compared with conventionél bnes. ' .
[Best Mode for Carrying Out the Invention] .
[0014]

The shoe press belt of the present invention has a laminate stfucture |

wherein the both sides of a substrate are impregnated with

polyurethanes ‘to laminate. Woven fabric is mainly used for the

substrate.

- [0015]

In order to laminate the polyurethane on the substrate, the substrate

~1s coated and impregnated with the hqud urethane prepolymer :

containing a curing ag_ént, followed by drying or heating to cure. A
high molecular ’weig'ht of thé polyurethane is laminated in a solid state.
[0016]} '

In the present invention, for using TDI and MDI in combination, two
methods can be carried out: one method (1) wherein TDI and MDI are
separately reacted with a polyol to give a TDI prepolymer and a MDI
prepolymer, which are then mixed at a specific molar content to give a

TDI prepolymer/MDI prepolymer mixture to use, and another method



CA 02623690 2008-03-26

WO 2007/037495 Y PCT/JP2006/319811

10

15

20

23

(2) wherein a TDI/MDI mixture having a specific molar content is used

as a djis_ocyahate starting material‘ for producing a prepolymer.

/

[0017]

The shoe press belt has a structure wherein the both sides (the shoe

‘side and the felt side) of the substrate are laminated with polyurethane

layers. The shoe side and the felt side need to have their respective

different physical prof)erties, and thus require selecting their

 respective best materials. On the other hand, the curing time for

curing a. prep‘onmer ~to produce a high molecular weight * of

polyurethane depends'.remarkably'on the kind of diisocyanate to select.

'Accordingly, the molar content of the TDI prepolymer/MDI prepolymer

and the molar content of the TDI/MDI used in the polyurethane layer
on the both sides "of the substrate are determined out of comprehensive

consideration for the requirements as described above.

[00181

According to the present invention, the shoe side of the substrate 1s

first impfegnéted with polyurethane to form a laminated layer. -The

 substrate is permeated by liquid, and thus needs paying attention to

the sag of the hiquid. ..Namely, it is ifnportant that the shoe side 1s
coated with the liquid _urethane prepolymer containing a curing agent
to cure in a time as shorten as possiblé, thereby to avoid the. liquad sag.
MDI is effectively added to achieve the end. TDI is cured in a
relatively long time, and thus is coated on the shoe side of the substrate
to be liable to liquid sag, thereby hardly to laminate. The present
invention can solve the problem by a manner that MDI or a MDI

prepolymer is added at such a rate that a TDI prepolymer/MDI
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prepolymer m-ay 'have a molar content of ‘an adjusted range or a
TDI/MDI may have a molar contentof an adjusted range. If the MDI
prepolymer or the MDI 1s mixed at t0o large a rate, the liquid urethane

prepolymer containing a curing agent after ooated is cured so instantly

that the cured layer can not be prepared with sufficient adhesion to a

fresh layer of urethane prepolymer to laminate any more.
[0019] . '

Then the felt S1de of the substrate is impregnated with polyurethane
to laminate. In this stage after the polyurethane layer on the shoe
side 1s sufflc1ently dried to sohidity, the belt is turned 1nS1de out, and .
subsequently the felt side of the substrate 1s impregnated with

olyurethane to form a laminated layer. Since the polyurethane layer -
has been already formed on the shoe side, the belt substrate 1-s not
permeated by hqu1d Thus, the MDI molar content 1s mainly adJusted

to satlsfy the functlons required for the resin of the felt side, 1.e., the

~ crack resistance and the abrasion resistance. The MDI molar content,

if 1t 1s high, improves crack resistance, but, if it is too high, undesirably

lowers abrasion resistance. ~Namely, according to the . present

invention, it is crucial that the polyurethane layer on the felt side

. should be laminated to get good abrasion resistance by the TDI

component as well as good crack resistance by the MDI component.‘
[0020]

Taking account of the physical properties as mentioned above, for the
shoe press belt of the present invention, the polyurethane layers on the
both sides of the substrate have their respective different molar

contents of TDI and MDI, and TDI and MDI are mixed at such a ratio
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that the shoe side hes a higher MDI molar con_tent than the felt side.
[o021] S o
In genéral, the felt side is required to have both crack resistance and

abrasion resistance. In accordance with the present invention, in

order to produce the polyurethane resin on the felt side, the mixed

propolymer of TDI prepolymer/M_DI prepolymer or the mlxed
diisocyanate of TDI/MDI 1S preferably ad]usted to have an MDI molar
content of 5 to 50%, more preferably 10 to 40%, allowing improvemenr
of the felt side 1n both crack resistance and abrasron. resistance. Too
high an MDI molar content lowers abrasmn re51stance.- On the other
hand, too low an MDI molar content easily causes cracks. .

[0022] .

In additio.n when the shoe side of the substrete.is impregnated with
the polyurethane to form the lammated layer it is important that the

curing time 1s shortened to avoid hquld sag. The add.ltlon of MDI is

 effective for this end. According to the present invention, the mixed

prep olynrer or the mixed diisocyanate used to produce the polyurethane

" resin on the shoe side are adjusted to have a higher MDI molar content

than that on the fel'c side, preferably an MDI molar content of 60 to 95%,
and more preferably 70 to 96%, allowing shortening a curing time in the
shoe side, thereby avoicling liquid sag. Too low an MDI molar content
causes liquid sag, resulting in bad processebﬂity. On the other hand,
too high an MDI molar content easily causes delamination.

[0023]

MDI has various isomers, and 4,4'-isomer is the most preferable.

[0024]
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As the polyol to be reacted with the mixture of TDI and MDI, a

polyether polyol or a polyester polyol can be used. Examples of the

polyether pol)?ol may include polyethylene glycol (PEG), polypropylene

glycol (PPG), and polytetramethylene elycol. Examples of the

polyester polyol may mclude phthalate polyester polyol, polyethylene

adipate, polycaprolactam ester, polycarbonate, polyethylene adlpate,"-
and polybutylene adipaté These polyols have preferably an average
molecular weight of 200 to 10,000, particularly preferably 400 to 4 000

They may be used alone or in combmatlon of the two or more kmds

[0025]

In a réaction for producing the urethane prepolymer,. the polyol and.
the diisocyanate are mixed to have an isocyanate _group/OH' group
equivalent ratio of 1.3/1 to 4/ 1-, and preterably 1.4/ 1 to 1.6/1. .
[0026] | '

The thus obtained urethane prepolymer having an 1socyanate group at

~ the end has generally a low viscosity, and the prepolymer 1s subject to

chain extension by a curing agent (chain extender) to give a

| polyurethane with a high molecular weight. In order to man'ufacture -

the belt for paper makmg machines of the present invention, Wthh -

. consists of the polyurethanes and the substrate, a mixture of the

urethane prepolymer and a curing agent is impregnated into the belt

substrate such as a woven fabric, heated and cured to give a belt 1n
which the substrate is impregnated with the polyurethane resins to

form laminates on the both sides, as shown 1n Fig. 1.

[0027]
In Fig. 1, a belt 10 consists of a substrate 30 for giving strength and a
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polyurethane 20; and the polyurethane 20 is laminated to sandwich the

substrate 30 between a resin 21 on the felt side contacting wet paper or

paper and a resin 22 on the shoe side contacting a paper making

machine such as a shoe. As the substrate 30, a woven fabric is used in

Fig.1, wherein the woven fabric is woven with yarn materials 31 in the

MD direction and yarn materials 32 in the CMD .direction. In addition
to the fabnec, a nonwo{zén fabric whereih the both varn materials are
not -_vﬁoven'liut overlappéd, a film, a knit, a strip wath a narroiv belt
ﬁnding.spirally, and the .lik-e may als'o_b_e used. Préferably, drainage
grooves 23 are formed in the surface of the felt side resin 21 (the outer .
circular surface of the belt).

[0028]

- Such' drainage grooves, however, are liable to éracks while the bélt for
paper makin-g‘ machine 1S working. - In order 1o prevent' crack

generation,; a high MDI molar content is effective, but it has been found

"~ from experiments' that too high an MDI molar content leads to poor

abrasion' resistance. According to the present invention, . the

| polyurethane-resin on the felt side is adjuSted to have an MDI molar

content as specified by ,-the present invention, allowing comprehensive

| improvement of the both physical properties. Therefore, the mixed

' isocyanate 1s also extremely effective for the shoe press belt with

drainage grooves.

[0029]

As the drainage groove, in addition to a rectangular groove, a groove
having a curved side wall, a groove extending outward, and a groove

having a flat bottom and round edges, as described in U.S. Patent No.
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6,296,738 and Utﬂlty Model Gazette No. 3,104,830 may be su1tab1y

used. In the present invention, a groove havmg a rectangular Cross

section and a round bottom, or a groove having a trapezmdal Cross

section, a round bottom, and chamfered edges in its land parts, as

‘shown in Figs. 1 and 2, is particularly preferable.

[0030]

Fig. 2. showsthe drainege grooves havrng such a form in detail. In
Frg 2 the numeral 23 deplcts a- rectangular dramage groove, and a

number of the grooves are pr0V1ded in parallel to the movmg direction

‘of the belt. The bottom part thereof ha_s‘ a- round shape as shown by .

the nu_ineral 24. The edge of the land part 25 can be chamfered,.

whereby to prevent the edge from being broken and the land from being

chipped. .
The dramage groove has preferably a width a of 1 to 4 mm, a depth c of

0.5 mm to 5 mm, and an 1nterval b of 1 to 4 mm in common with the

3 neighboring d_ramage eroove. The drainage groove is selected to have

such shabe and size as mentioned above, and the polyurethane resin on

. the felt side is selected to have an adjusted MDI | molar content, ]

allowing improvement ef physical properties of the polyurethane resin

. on the felt side.
' [0031]

The curing agents used in the present invention are not particularly

limited. Diamine base curing agents, particularly
dimethyl-thio-toluenediamine (DMTDA) and methylenebis

(o-chloroaniline) (MBOCA) such as
3 3'-dichloro-4,4'-diaminodiphenylmethane can be exemplified, and
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DMTDA is particularly preferable. DMTDA has various isomers

depending on the substitution positions of dimethyl-thio group and

‘amino group, euch as 3,5;dimethy1-thio--2,4-toluenediamine, and

3,5.'dimethyl-thio-2,6-toluenediamine, and the mixture thereof may be

‘used, which is available from Arbemarle Corporation, USA, under a |

tradernark “Ethacure 300_.”

[0032] -

The curing reaction usmg the curing agent can be carried out by

known methods. The curing temperature 1S usually 20 to 150°C,

preferably 90 to 140°C, and the reaction i_s preferably carried out for at

least 30 minutes.

The urethane prepolymer and the curing agent are desirably m1xed at
an equlvalent ratlo of 0.9 to 1.10, as shown by the active hydrogen of

the curing agent versus the .1socyanate eroup of the urethane

prepolymer.

d[0033]

Woven fabnc non-woven fabr1c fﬂm and the like are used as the

- substrate, and the woven fabric is particularly preferable. Two or

more kinds of substrates which are different. in matenal and/or |
structure may he larninated to use as the sub.strate. -

[0034]

The shoe press belt has the polyurethane resin layers lam_inated on
the both sides of the substrate. As the method for laminating the
polyurethane resin on the both sides of the substrate, there 1is
exemplified a method as shown in Fig. 3, wherein a substrate 30 1s

installed to bridge between rollers 40 and 41, and one side of the
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substrate is coated with one urethane prepolymer from a coating nozzle

42 while the rollers are rotated to give a shoe side resin layer 22, which

is then dried to solidify; then, the substrate is turned inside out; and

finally another side is coatéd with another urethane prepolymer to give

‘a felt side resin layer 21, which is then dried to solidify.

[0035]

As shown in Fig. 4, the belt, which is _ihéta]ied to bridge between the
ro]ler-s. 40 end 41 and has urethane prepolymer layers 22 and 21
impregnated i1n the bo_th' sides .(the shoe side and‘.felt side) of. the_
substrate 30, is heated by an upper heat source 43 for several hours to
react and cure the resins. After the resins are cured, the'belt surfaces
are abraded and, 1if neceseary, the outer circular surface that is, the
felt 31de resin layer 21 1s furmished with dralnage grooves 23 in Fig. 1 to
form. In the present invention, the drainage groove 23 has preferably

a rectangular cross-section, a round bottom and a chamfered land edge,

or a trapezoidal cross-section, a round bottom and a chamfered land

edge. Such a shape of the drainage groove can be designed ,dependi'ng

" on the shape of a.grooving cutter. Als'o,' the width, the depth, and th'e s

interval in common Wlth the neighboring drainage groove of a drainage -

groove can be set to have their respective desirable numerical values

' depending on the shape of a grooving cutter.

[Example]
[00361]

The shoe press belt was manufactured by using a mixture of TDI
prepolymer/MDI prepolymer or a TDI/MDI mixed diisocyanate

according to the present invention as a starting material, and the
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physical properties thereof were evaluated. The structure of the shoe
press belt used in Examples is as_shown in Fig. 1.

[0037]

(Production of a urethane prepolymer)

’ TDI and MDI were each mixed with p_olytetramethylene elycol to have

an NCO/OH equivalent ratio of 1.5/1, putin a i'eaction \}essel filled Wlth
nitrogen, and reacted ﬁhder stirring at ,5:0.°C for 3 hours. The reaction
mixture was disti.]le.d to remove unreacted isocyanate, and the residue
was filtered to give a TDI i)répolynier or an MDI 'prepoiymer. The both
prepolymers were mi'Xed at a pfedeterﬁlined ‘molar ra'ltio‘ to give a.
mixture of TDI prépolymerMDI prepolymer. '

On the other hand, TDI and MDI were mixéd' at a predetei:mined.

molar ratio to give a TDI/MDI mixed diisocyanate, which was reacted

with polytetramethylene glycol to produce a urethane prepolymer 1n

the same manner as in the production of the TDI prepolymer or the

MDI prepolymer mentioned above.

[0038]

~ (Addition of a curing agent)

DMTDA("Ethacure 300"(an 80 parts/20 parts = mixture of

3,5-dimethy1-thio-2:,4-to‘luenediamin.e/

3,5-dimethy1-thi0'2,6-t01uenediamine) made by Arbemarle Corporation,
USA) was prepared as a curing agent, which was mixed with the mixed
prepolymer or the prepolymer obtained from the mixed diisocyanate,

obtained in the previous step, to have an H/NCO equivalent ratio of

0.97.
[0039]
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(Coating the prepqumer)
. As shown in Fig. 3, a substrate 30 was installed to bridge

between rollers 40 and 41, and firstly. one side of the substrate was

coated with one urethane prepolymer from a coating nozzle 42 while the

rollers were rotated to give a shoe side resin layer 22, which was then

dried to solidify; then, the substrate was turned inside out; and finally .

another side was_'coated with another .u'r‘ethane prepolymer to give a

felt _silde resin layer 21, which was then dried to solidify.

[0040]

(Curing)

As shown in Fig. :4 the belt, which was installed to bridge between the

rollers 40 and 41 and had urethane prepolymer layers 22 and. 21

1mpregnated in the both S1des (the shoe s1de and felt side) of the
substrate 30,- was heated by an upper heat source 43 at 100°C for 3

hours, then 130°C for 5 hours to react and cure the resins. After the

: resins were cured,'the belt surfaces were abraded, and further the outer

circular surface, that is, the felt side resin layer 21 was furnished ,wi'th

' drainage gfooves 33 which had a rectangular cross-section, a width of 1 -

mm and a pitch of 2.5 mm. Thus, there was provided-a belt sample '

| which had a thickness of 5 mm and consisted of the polyurethane and

the substrate.

[0041]
With respect to the obtained belt sample, the following physical

properties were evaluated.
(1) processability (liquid sag)

(2) delamination
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(3) crack test

(4) abrasion test

The evaluations method of the physical properties were as follows:

[0042]

Processability (liquid sag) "

A rofating roller was installed with a substrate, on which a urethane

prepolymer was coated, when the sagging of the resin liquid was

~observed. The criteria are as follows:

No liquid sagging: good processabihity

‘Liquid sagging: bad processability
[0043]

Delamination

‘A cut was made on an interface between a resin formed on a shoe side
and a resin formed on a felt side, and pulled by a stretch tester to tear,

against which a maximum strength was measured.

-~ [0044]

Crack resistance test

. Measurement was performed using an apparatus as shown in Fig. 5. -

The both sides of a test piece 51 were nipped with clamp hands 52 and

' 52. The clamp hands 52 and 52 could be interlocked to shuttle right

and left. The tension applied to the test piece 51 was 3 keg/cm and the
shuttling speed was 40 cm/second.

The test piece 51 was sandwiched between a rotating roller 53 and a
press shoe 54, and was loaded with a pressure of 36 kg/cm? by driving
the press shoe toward the rotating roller.

The test apparatus shuttled repeatedly the test piece, and the number
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17

of times of shutt]j_ng was counted until the surface of the test piece 51

on the rotating roller side got cracked. The test result was evaluated

by the fO]lOWiI'l'g 4-stage scale.

Not less than 200,000 times: excellent

100,000 to 200,000 times: good

20,000 to 100,000 times: a little bad

Not more than 20,000: 'b‘ad .

[0045] '

Abrasion resistance

‘The abrasion resistance was measured by an apparatus shown i kg.
6. In lFig. 6, a -'te.st piece 51 was attached to the back side of a press
board 55, and the back 'sﬁrface of the test piece (the surfacé to be
measﬁred_)-was ab_utted against a rotating ro]ier‘_56 to press. The
rotating ro]ler_56 was an'l:o.unted with an abrasive block 57 on the outer

circular -surface, and gave friction on the test piece 51 at a rotation

: speed of 100 m/minute with a pressure of 6 kg/cm for 10 minutgs; A

loss in thickness of the test piece 51 after the test was measured. The

' test result was evaluated on the fo]lovsdng 4-stage scale:

Not more than 0.05 .mm, of an abrasion loss: excellent

0.05 to 0.5 mm of a_ri abrasion loss: gbod ‘

From 0.5 to 0.8 mm of én abrasion l'oss'i a little bad

Not less than 0.8 mm of an abrasion loss: béd

[0046]

[Examples 1 to 5 and Comparative Examples 1 to 5] (mixed prepolymer)
As urethane prepolymers on the shoe side and on the felt side, the

mixed prepolymers of TDI prepolymer/MDI prepolymer having their
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respective molar ratios shown in Table 1 were used. Various belt
samples were manufééfured, and their physical properties of both the
shoe side and the felt side were evaluated. Thé results ére shown 1n
Table 1.

5 10047}
[Table 1]



CA 02623690 2008-03-26

PCT/JP2006/319811

WO 2007/037495

L
—

) o . | INE ) . - N ) ]
| o& B 14) €] 100d 003 | .
— : p | ] 1.: VALNA |  0O¢ 08 | - P! ) VOON | 08 ] 06 8
rood JUD[39XD ﬁ<QEEQ - 09 oy | poo3 | poo3 | YALINA ﬁ 08 | 0¢ N 4
Il S bl A | _ L _ il i | i 4 - |
| poos | ood | VALNG | €. | L6 poo3 poos | VALNG | 08 02 :
e B e — — lvad) — | —
. poo8| . . pood | VALWA | OT 06 | Joodopye | - zoodemue | VALNA | 05 | 08 | 3
. i T 1 | T T 1 opdwexy]
| quepeoxe xood | VQIWNA| O | 001 poo3 “xo00d | sayeaRdWwon
100d o)1y ® +...ooq aMILe | VALINA 09 09 . poo3 Po03 495\,54[. 09 OV g |
- — . _ __r i L . AN L AU . I
~_poog | Jood e e _. VA.LWNA g 66 H - .co.owi— _ Poos iyaLNd| 09 | 0ov 4. v |
__ P03 | PooS| VALWA | O | 06 | P09 = PSS |VAINA| 08 | 03 | & |
__poos _Poo3 | VALNG | 0T | 06 ~ poo3 _ Ppoo3 |yALANd| 0L | 08 | 3 -
poo3 poos | VALWQA | OT 06 | .  poo3 ~ pood | VAIWA | 09 OF | 1 epdurexy
— | —— — _ T . A ~
ajow Aq 9, arowr Aq 9,
| _ | U UOD wnﬁﬁool_ . ” TUU0D | 1UIJU0D -
CIaW | 1AL | |  IgW | Idl |
| JowAjodaad [N TowAjodaad [(IIA |
_ 90UB)SISAI | * 9OUB)SISAT LJuagde | pue JowAyodoad (aes pinbrp) | ,juode pue JowAjodaxd |
qoﬂwfnm§ - YoRID duund 11,1, JO 2In}X1Wl | ToT)eUIwWe[op A \n\.:mnwwwooommml_v 3urIno _r [(1.1, JO aamjxXtu ”
- S—— ; — ~1 - — - - . | — — .
| opIs 39} | apIS 90Ys

[ 1%,



CA 02623690 2008-03-26

WO 2007/037495 PCT/JP2006/319811

10

20

[0048]
[Examples 6 to 10 and Comparaitlve kExamples* 46* to 11} (mixed

dnsocyanate )

Diisocyanates- which were startingiﬁidte%i“iat-fsﬁ for' p:r‘f('?)'fdu(‘,ing urethane

-'prepolymers on the shoe 81de and on the felt 81de Were mixed at their

respective ratios shown in Table 2. Belt samples were manufactured' .
and thelir physu:al properties of both the shoe 51de and the felt side were

evaluated. The results are shown 1n Table 2.

[0049]

[Table 2]
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[0050]
As apparent from the results of Table 1, the shoe press belts

(Examples 1 to 5) of the present invention, wherein the TDI prepolymer

and the MDI prepolymer were mixed at such a ratio.that the shoe side

of the belt had a higher MDI molar content than the felt side of the belt

and further the shoe side and the felt side had their MDI molar

contents within their respective specific ranges, were good in

“processability, ‘delamination of their shoe sides, crack resistance and

abrasion resistance of their felt sides.

[0051]

"Also, as apparent form the results of Table 2, the shoe press belts

(Examples 6 to 10) of the present invention, wherein mixed

diisocyanates of TDI/MDI were used as diisocyanates used for starting

materials for pdlyuréthane -prepo_lymers; and the shoe side and the felt

~ side had their MDI molar contents within their respective specific

:‘ranges, were good in processability, and generally good in delamination

of their shoe sides, crack resistance and abrasion resistance of their felt

" sides because they were within ranges for their usability, though some

belts showed a ]ittlé bad. On the contrary, the belt, wherein TDI was
used aloe on the shoe side (Comparative Exémi)le 6) or had a low MDI
molar content on the éhoé side(Comparative Example 8), was bad in
processability; and the belt, wherein MDI was used alone on the shoe
side (comparative Example 7), was susceptible to delamination.
Further, the belt, wherein TDI was used alone on the felt side
(Comparative Example 6) or had a low MDI molar content

(Comparative Example 9), was poor in crack resistance; and the belt,
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wherein had a high_.MDI molar centent_ on the felt side (Comparative.
Example 10); was poof in abrasion resistance. . '
[Industrial Applicability]

[0052]

" The present invention provides a shoe press belt comprising a

substrate and a polyurethane resin 1mpregnated to lammate on the".

surfaces of the both S1des thereof, whereln as the polyurethane resin,

(1) a polyurethane resin obtamed.from a mixture of a TDI prepolymer

~ which is obtained by reacting' TDI with a polyol and an MDI prepolymer

which is obtained by reacting MDI with a. polyol, or (2) a 'polyurethane |

- resin obtalned from a urethane prepolymer which 1s obtained by.

reactmg a TDI/MDI mlxed dnsocyanate as a startmg matenal for
producing a urethane prepolymer is used, and in any of these
embodiments; the TDI prepolymer and the MDI prepolymer are mlxed

at such a ratlo that the polyurethane resin on the shoe side has a hlgher

- MDI molar content than the polyurethane resin on the felt side. The

shoe side has preferably an MDI molar content of 60 to 95%,

- partlcularly preferably 70 to 90%, while the felt side has preferably an -

MDI molar content of 5 to 50%, particularly preferably 10 to 40%,

‘ thereby to provide a shoe press belt which 1s ,exce]lent i crack

resistance, abrasion reeistance and processability.

[0053]

Consequently, even if the belt works under a severe condition, for
example, runs at a high speed under a high pressure, the belt 1s
exempted from damage caused by crack and abrasion, and thus gets

more durable and usable for a long time, which is expected to reduce
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cost, to shorten downtime ,cause(‘i by replacement of the belt, and to-
improve .produ_ctivity. N
[Brief Description of the Drawings]
[0054]
5 [Fig.ﬁ 1] A cross-sectional view of a shoe press belt in accordance with
. ; the.pr,esent invention.
[Fig. 2] A cross-se,ctionél view of drainage grooves.
[Fig. 3] A pfoéesé for manufacturing a shoe press belt 1n ,accordance
with the pl;ésent invention.
10 [Fig. 4] A process for  manufacturing é éhoe' press be_lt in accordance
With the présent ivention.
[Fig. 5] A crack resistanée. tester.
[Fig. 6] An. abrasion resistance tester.
[Description of reference numerals] |
15 100551
10 belt
20 polyurethane
- 21 felt side resin
22 shoe side resin
20 23 drainage groove
" 24 bottom parf'
25 land part
30 substrate
31 yarn material in MD direction
25 32 yarn material in CMD direction
40, 41 roller
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42 resin coating nozzle
43 heat source
5 1‘ test piece
52 clamp hand
-5 .53 r(;tating roller
54 press shoe
55 press board
- 56 rotating roller

57 abras_ive block
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CLAIMS
1
A shoe press belt comprising a substrate and a polyurethane resin
impregnated to laminate on the surfaces of both the shoe side and the
felt éide thereof, wherein the polyurethane résin on the both sides 1s
obi:ained by rea;:ting a mixed prepolymer consisting of a TDI

prepoly_mer which 1s obtained by reacting a tolylene diisocyanate (TDI)

‘with a polyol and has an isocyanate group at the end and an MDI

prepolymer which 1s obtainéd by reacting ‘diphen'ylmeth_ane.

‘diisocyanate (MDI) with a polyol and has an isocyanate group at the

~end, with a curing agent; and the TDI p.répolymer and the MDI

prepolymer are mixed at such a ratio that the polyur_ethane resin on the

shoe side has a higher MDI molar content than the polyurethane resin

on the felt sidé; |

2.

The shoe press belt of Claim 1, wherein the polyurethane resin on the

shoe side has an MDI molar content of 60 to 95%.

3.

'The shoe press belt of ;claim 1, wherein the polyurethane resin on the .

| felt side has an MDI molar éontent of 5 to 50%.

4.
A shoe press belt comprising a substrate and a polyurethane resin
impregnated to laminate on the surfaces of both the shoe side and the
felt side thereof, wherein the polyurethane resin is obtained by reacting

a urethane prepolymer which is obtained by reacting a mixture of

tolylene diisocyanate (TDI) and diphenylmethane diisocyanate (MDI)
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with ‘a polyol and_-hés an isocyanéte. group at the end, with a curing
agent; and the TDI and the MDI are mixed at such a ratio that the
polxyurethane resin on the shoe side has a highei’ MDI molar content
than the polyurethane resin on the felt side.
.. .
The shoe press belt of Claim 4, wherein the polyurethane resin on the -

shoé side 1s obtained by reacting a u_r’efthane prepolymer which 1s

obtained by reacting a mixed diisocyanate having a MDI molar content

of 60 to 95% with a polyol and has an isocyanate group at the end, with
a curing agent.

o
0.

The shoe press belt of Claim 4, wherein the polyurethane resin on the

felt side is obtained by reacting a urethane prepolymer which is

obtained by réacting a mixed diisocyanate having an MDI molar

| conteﬁt of 5 to 50% vﬁth a polyol and has an isocyanate group at the

| -end, with a curing agent.

[

~ The shoe press belt of any one of Claims 1 to 6, wherein the curing -

agent 1S dimethyl-thio-t@luenediamine.
8.

The shoe press belt of. any one of Claims 1 to 7, wherein the resin on
the felt side has a structure of the surface provided with a drainage
gToove.

9,
The shoe press belt of Claim 8, wherein the drainage groove has a

rectangular cross-section with the round bottom and chamfered land:
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edges..
10
The shoe press belt of Claim 8, wherein the drainage groove has a

trapezoidal cross-section with the round bottom and chamfered land
5 edgeé.

' 1L
The shoe press belt of any one of Claims"S to -10,. wherein the drainage

sroove has a width of 1 to 4 mm, a depth of 0.5 mm to 5 mm, and an

" interval of 1 to 4 mm in Qoinnion with the neighboring drainage groove.
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