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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
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| o ' DESCRIPTION
SHOE PRESS BELT

[Technical field]

[0001]

' The present invention relates to a shoe press belt for a paper machine.

[Background Art] .

[0002] .

In a dehydratmg step for makmg paper, a’ pressure belt is used in a
press part to press a wet paper to dehydrate As the pressure belt a
shoe press belt -that ‘rotates to press agamst a press roller from a -

pressmg shoe side is often used. The belt running between the press:

roller and the pressing shoe of a papermakmg machine is pressed.

together mth the felt and the wet paper placed on the belt through the
shoe press mechanism of the p_ape_rméking machine to squeeze and

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

~ [0003]

In _order to increase the strength of whole the belt, the shoe press belt

o basi.ca]ly comprises a substrate made of a woven fabric and a

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

j “substrate.

[0004]

The polyurethane is prepared as follows. At first, diisocyanate
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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1s supplied with a curlng agent (cham extender) followed by heating to
cure, thus to provide a hlgh molecular weight of a sohd 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

substrate, impregnated, and then dried or heated to cure.
[0006] | |

As the above-mentioned djisocyanate which is a starting material of
the urethane prepolymer, tolylene dnsocyanate (heremafter referred to
as “TDI”) i is often used, and d1pheny1methane dusocyanate (heremafter .
referred to as MDI”) is also used. In addition, it is proposed that MDI-
and TDI are used as startmg materials of the polyurethanes on a shoe .
side and ona felt side, respectively (Patent Document 1). |
[0007]

[Patent Document 1]

| Japanese Patent Application Laid-Open No. 2002-146694

[Disclosure of the Invention]

" [Problem to be Solved by the Invention]
[0008] |

The shoe press belt, whjcn is used under a severe condition, that is,
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 is a raw material of the

shoe press belt, are required to have abrasion resistance and crack

‘resistance under such a condition.

[0009]

" The present inventors have found that a polyurethane resin produced

by using a combination of diisocyanates TDI vand MDI as starﬁng '
materials, that is, (l)v a polyurethane Iresin» obtained from a mixed
urethane prepolymer of a TDI prepolymer wh1ch 1S obtamed by reacting
TDI w1th a polyol and an MDI prepolymer which is obtamed by reactmg .
MDI with a polyol; or (2) a polyurethane resin obtamed from a urethane -
prepolymer which is obtained by reacting a mixture of TDI and MDI -
w1th a polyol is used for the both sides (the shoe side and the felt side)
of a substrate fabrlc 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 papermaking machine. The finding has completed the present

" invention.

[Means for Solving the Problem]
[0010]

Namely, the first embodiment of the present invention is 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 is 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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isocyanate group at"the end and an MDI prepolymer which is obtained

vby reacting diphenylmethane diisocyanate (MDD with a polyol and has

an isocYanatéAgroup at the end, with a cuﬁng 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.
00111 - .

Fuxfher, the second embodiment of the present invention is a shoe_z
press belt comprising a | subsfrate_ and a polsfurethane resin .
impregnated to laminate on the surfaces 6f both fhe shoe side and the
felt sid_é thereof, wherein the polyurethane resin is obtained by reacting:

a urethane prepolymer which is obtained by ‘Vreacting a mixfure of
tolylene diisocyanate (TDI) and diphenylmethane diisocyanate v(.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 'sidei

" [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 djisdcyanate 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 é‘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 ones. |
[Best Mode for Carrying Out the Invention] -
[0014]
The shoe press belt of the-present invention has a laminate structure .

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

" is coated and impregnated with ‘the liqud urethane prepolymer 3

containing a curing agént, 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
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(2) wherein a TDI/MDI ﬁﬁxture having a specific molar content is used

asa djisocyahate starting material‘for producing a prepolymer.

o017

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 respec‘tive"

different physical properties, and thus require selécting " their

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

curing a. prepolymer .to produce a high molecular weight - of .

polyurethane depends'vi'em‘arkablyvon 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 is

first impregnated with polyurethane to for_m a laminated layer. The

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

the sag of the liquid. .Namely, it is iinportant that the shoe side is
coated with the liquid _urethane prepolymer containing a curing agent
to cure in a time as shoiten as possiblé, thereby to avoid the‘ liquid 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 may have a molar content of an adjusted range or a
TDI/MD] may have a molar content of an ad]usted range. If the MDI
prepolymer or the MDI 1s mlxed at too large a rate, the hquld urethane

prepolymer containing a curing agent after ‘co_ated 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.

[o019] - |

Then the felt 51de of the substrate is impregnated with polyurethane
to laminate. In this stage after the polyurethane layer on the shoe .
side is sufﬁaently dried to solidity, the belt is turned 1ns1de out, and .
su_bseq_uently the felt Iside of the substrate is impregnated with
polyurethane to form a laminated layer. Since the polyurethane layer = -
has been already formed on the shoe side, the' belt substrate 1s not
permeated by hquld Thus, the MDI molar content is mainly adJusted

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

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

ifit is 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 has a higher MDI molar content than the felt side.
[o021] - , e 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/MDI prepolymer or the mlxed
diisocyanate of TDI/MDI is preferably ad]usted to have an MDI molar
content of 5 to 50%, more preferably 10 to 40%, a]lowmg 1mprovement
of the felt side in both crack resistance and abrasron resistance. Too .
high an MDI molar content lowers abrasion' resistance_.‘ On the other .
hand, too low an MDI molar content easily causes cracks.

[0022]

In add1t1on when the shoe s1de of the substrate is 1mpregnated with
the polyurethane to form the lammated layer it is important that the

curing time is shortened to avoid liquid sag. The addition of MDI is

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

prep olynier 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 felt s1de preferably an MDI molar content of 60 to 95%,
and more preferably 70 to 90%, allowing shortenmg a curing time in the
shoe side, thereby avoi(ling liquid sag. Too low an MDI molar content
causes liquid sag, resulting in bad processebi]ity. 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 polyol may include polyethylene glycol (PEG), polypropylene

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

‘polyester polyol may include phthalat_e polyester polyol, polyethylene

adipate, polycaprolactam ester, polycarbonate, polyethylene adipAate,A'-
and polybutylene adipate. These polyois have preferably an average
molecular weight of 200 to 10,000, particularly preferably 400 to 4,000.

They may be used alone or in combination of the two or more kinds. -

‘[0025]

In a xéaction for producing the urethane prepolymer, the polyol and.
the diisocyanate are mixed to have an isocyanate ,group/OHv group
equivalent ratio of 1.3/1 to 4/1-, and preferably 1.4/1 to 1.6/1. |
[0026] " -

The thus obtained urethane prepolymer having an isocyanate group at

the end has generally a low viscosity, and the prepolymer is subject to

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

' polyurethane with a high molecular weight. In order to manufacture =

the belt for paper making machines of the present invention, which -

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

urethane prepolymer and a curing 'agént is impregnated into the belt
substrate such as a woven fabric, heated and cured to give a belt in
which the substrate is impregnated with the polyurethane resins to
form laminates on the both sides, as shown in 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'xesin 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 fabric, a no,nwo.ven fabric whereih the both yarn materials are

not woven but overlapped, a film, a knit, a strip with a narrow belt

Winding.spirally, and the ﬁké may als'o_b_e used. Préferably, drainage
grooves 23 are formeld"in the surface of the felt side resin 21 (the outer .
circular surface of the belt).

[0028]

: Such draihage grooves, however, are liable to él;acks while the bélt for

paper making. machine is working. " In order to 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

abr_asion' resistance. -According to the present invention, the

' polyurethane-resin on the felt side is adjusted to have an MDI m;)la'r :

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

improvement of the both physical properties. Therefore, the mixed

| isocyanate is 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 Utility Model Gazette No. 3,104,830 may be suitably

used. In the present invention, a groove having a rectangular cross

‘section and a round bottom, or a groove having a trapezoidal cross

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

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

[0030]
Fig. 2. shows‘th.e. drainage grooves having such a form in detail. In
Fig. 2 the numeral 23 depicts a rectangular drainage groove, and a

number of the grooves are providéd in parallel to the movihg 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 edgé from being broken and the land from being
chipped. | _. | N .

The drainagé_groove_has preferably a width a of 1 to 4 mm, a depth‘c of

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

' neighboring drainage groove. The drainage groove is selected to have

such shaj)e and size as mentioned above, and the polyurethane resin on

' the felt side is selected to have an adjusted MDI _l molar contént, :

allowing improvement of 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 particula-xly preferable. DMTDA has various isomers

depending on the substitution positions of dimethyl-thio group and

‘amino group, éuch as 3,5;dimethyl-thio--2,4-toluenediamine, and

3,5,-tl_imethy1-thio-2,G-to_luenediamine, and the mixture thereof may be

‘used, which is avag'lable from Arbemarle Corporation, USA, under a '

trademark “Ethacure 300.”
[0032] |
The curing reaction using the curing agent can be carried out by

known methods. = The .curing 'teinpei‘ature is usually 20 to 150°C,

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

least 30 minutes. | |

The urethane prepolymer and the curing agent"are-desirably mixed at
an equivalent ratib of 0.9 to 1.10, as shown by the active hydroéer_x of
the curing- agént versus the .isocyaﬁate group of the urethane

prepolymer.

 [0033]

Woven fabric; non-woven fabri_c, film' and the like are used as the

' substrate, and the woven fabric is particularly preférable. Two or

more kinds of substrétes which are different in material and/or .
structure may be laminated to use as the sublstrate. -

[0034] |

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

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

1is then dried to solidify; then, the substrate is turned inside out; and

finally another side is coated with another urethane prepolymer to give

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

[0035] .

As shown in Fig. 4, the belt, which is _ihétalléd to bridge between the
rollers 40 and 41 and has urethane prepolymer. layers 22 and 21
impregnated in the bo.th' sides -(the shoe side andiifelt side) of- thé.
substrate 30, is heated by an upper heat source 43 for several hours to
react and cure the resins. After the res_ins are cured, the belt surfaces.
are abraded, and, if nece’séary, the outer circular surface, that'i's, the
felt side reéin layer 21 is furnished with drainagé grooves 23 in Fig. 1 to
form. In the ﬁresent invention, ,the drainage groove 23 has preferably

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

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

edge. Such a shape of the drainage groove can be designed ,depéndi‘ng

" on the shape of a.grooving cutter. Als.o,' the width, the depth, and thé :

interval in common W1th 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]

[0036]

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‘s‘hown in Fig. 1.

[0037]

(Production of a urethane prepolymer)

" TDI and MDI were each mixed with j)_olytetramethylene glycol to have

an NCO/OH equivalent ratio of 1.5/1, putin a rea_lction vessel filled with -
nitrogen, and reacted ooder stirring at 5,0'00 for 3 hours. The reaction
mixture was d1$t1]1ed to remove unreacted 1socyanate and the re51due
was filtered to give a TDI prepolymer or an MDI prepolymer The both.
prepolymers were mlxed at a predetermmed ‘molar ratlo to give a .
mixture of TDI prepolymer/MDI prepolymer.

On the other hand, TDI and MDI were mlxed at.a predetermmed

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

with polytetramethylene glycol to produce a urethane prepolymer in

the same manner as in the productmn of the TDI prepolymer or the
MDI prepolymer mentloned above.

[0038]

" (Addition of a curing agent)

DMTDA("Ethacure 300"(an 80 parts/20 parts ' mixture of :
3,5-dimethy1-thio-21,4-toluenediamine/ _
3,5-dimethyl-thio-2,6-toluenediamine) 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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(Coatmg the prepolymer) ‘ ‘
As shown in Flg 3, a substrate 30 was installed to bridge
between' rollers 40 and 41, and firstly. one side of the substrate was

coat_ed 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 _uiéthane prepolymer to gi\)e a

felt side 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 .

impregnated in the both sides (the shoe side 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

c1rcu1ar surface, that is, the felt side resin layer 21 was furmshed with

" drainage grooves 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 rotating 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 processability

Liquid sagging: bad processability

[0043]
Delam1nat10n

A cut was made on an 1nterface between a resin formed on a shoe side
and a resin foxjmed on a felt side, anld pu]led 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 F1g 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 kg/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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of times of shutt]jné was counted until the surface of the test piece 51
on the rotating roller side got cracked. The test result was evaluated
by the following 4-stage scale. | |

Not Iess than 200,000 times: excellent

-'-100 000 to 200,000 timesi good

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

Not more than 20,000: bad

[0045]

Abrasion resistance

"The abras_ion resistance was measured by an apparatus shown m Fig.
6. In IFig. 6, a ftést piege 51 was attached to the back side of a press.
board»55, and the back 'sﬁrface of the test piece (the surface to be
measﬁred)-was abutted against a rotating ro]ier'56 to press. The
rotatmg roller 56 was amounted with an abraswe block 57 on the outer

cu‘cular surface and gave fnctlon on the test piece 51 at a rotation

" speed of 100 m/minute with a pressure of 6 kg/cm for 10 minutes. A

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

" test result was evaluated on the following 4-stage scale:

Not more than 0.05 mm of an abrasion loss: excellent -

| 0.05 to 0.5 mm of an abrasion loss: good

From 0.5 to 0.8 mm of an abrasion l.ossli 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 rétios shown in Table 1 were used. Various belt
samples were manuféétured, and their physical properties of both the
shoe side and the felt side were evaluated. Thé results ére shown in
Table 1.

5 [0047]
[Table 1]
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[0048]
[Examples 6- to 10 and Comparafuve ;Exarpp‘les@j to 11} (mixed
diisocyanate )

Dusocyanates wh1ch were starting’ matenals for producmg urethane

-'prepolymers on the shoe s1de and on, the felt s1de were mixed at their

respective ratios shown in Table 2. Belt samples were manufactured' :
and their phys1cal propert1es of both the shoe 51de and the felt side were
evaluated. The results are shown in Table

[0049]

[Table 2]
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[0050]1
As appareht 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.

[o0051]

" 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 polyuréthan_e-prepolymers; 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 s1des crack re51stance and’ abrasmn resistance of the1r felt

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

belts showed a httle bad. On the contrary, the belt, wherein TDI was -
used aloe on the shoe side (Comparative Exémble 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 cont_ent_ on the felt side (Comparative.
Example 10); was poof in abrasion resistance. | |
[Industrial Applicability] -

[0052]

' The present invention prov1des a shoe press belt comprising a

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

surfaces of the both s1des thereof, wherem as the polyurethane resin,

(1) a polyurethane resin obtained from a mixture of a TDI prepolymer

~ which isvobtained by reaeting. TDI with a polyol and an'MDI prepolymer

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

- resin obtained from a urethane prepolymer which is obtained by .

reactmg a TDI/MDI m1xed 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%,

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

MDI molar content ofv5 to 50%, particularly preferably 10 to 40%,

thereby to provide a shoe press belt which is excellent in 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 is
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 caused by replacement of the belt, and to

improve productivity. )

[Brief Descripﬁon of the Drawings]

[0054]

‘[Fig. 1] A cross-sectional view of a shoe press belt in accordance with

- the present invention.
[Fig. 2] A cross-se,ctionél view of drainage groovés.
[Fig. 3] A pi‘oéesé for manufacturing a shoe press belt in accordance
| with the pxésent invention. | |
[Fig. 4] A process for' manufacturing é shoe press belt in accordance
_ ‘ With the présent invention.
[Fig. 5] A crack resistanée. tester.

[Fig. 6] An abrasion resistance tester.

[Description of reference numerals]

[0055]

" 10 belt

20 polyurethane

: 21 felt sidé resin .

20

25

22 shoe side resin |

23 drainage groove

24 bottom par.t'

25 land part

30 substrate

31 yarn material in MD direction
32 yarn material in CMD direction
40, 41 roller
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42 resin coating nozzle
43 heat source |
-5i test piece
52 clamp hand
-5 .53 r(;tating roller

54 press shoe

55 press board
56 rotating roller

57 abrasive 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 rés_in on the both sides is
obfained by rea;:ting a mixed prepolymer consisting of a TDI

prepolymer which is obtained by reacting a tolylene diisocyanate (TDI)

_with é_ polyol and has an isocyanate group at the end and an MDI

prepolymer which is obtained by reacting diphenylmet_h_ané

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

~ end, with a curing agent; and the TDI piépolymer 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 "sh'e-polyurethane'resin

on the felt side.

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 N

‘ felt side has an MDI molar content 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 isocyan;ate_ group at the end, with a curing
agent; and the.TDI and the MDI are mixed at such a ratio that the"
polyurethane i'e_esin on the shoe side has a highef MDI molar content
than the polyurethane resin on the felt side.
. N ‘
The shoe press belt of Claim 4, wherein the polyurethane resin on the .

shoe side is obtained by reacting a u_réfhane prepolymer which is

.obtained by reacting a mixed diisocyanate having a MDI molar content

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

n
0.

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

felt side is obtained by reacting a urethané prepolymer which 1is
obtained by réacting a mixed diisocyanate having an MDI molar

content of 5 to 50% with a polyol and has an isocyanate group at the

' >end, with a curing agent.

7.

" ‘The shoe press belt of any one of Claims 1 to 6, wherein the cuﬁng .

agent is dimethyl-thio-tbluenediamine.

N _ . |
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
groove.

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. .
w0 |
-The shoe pre’;s belt of Claim 8, wherein the dfainage groove has a
trapezoidal cross-section with the round bottom and chamfered land
5 edgeg. |

| 11

The shoe press belt of aﬂy one of Claims'S to 10 wherein the drainage
g'roove-vhas 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 ¢oinnion with the neighb'oring'drajnage groove.
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