; e3et $5q001D2X43f 464T$5Q ; | ~~~~~~~~ [ TITLE of the invention] Belt for
paper maki ng machi ne and manufacturi ng net hod therefor [F;ﬁld of the

invention] [oool] The present invention relates to a belt Mﬂmyﬂwmmmnaki ng
ion

machi ne (hereinafter also called a "beltH). [Background
x [ 0002] A belt for a papernmaking machi ne conprising a base bodysand
- pol yur et il d sFfUERd invdhtiah] ous processes of a papermaki ng machine) as is
wel | -known. That is) a shoe press belt and transfer belt are used in the
-press paBelbffoz papemakitgigaghineess] mandfactwing aritbodiathebefdr i s used in
“the cal endar part of a papernmaking process. [0003] A typical structure of a
papernakﬁﬁyehgoﬁiﬂuaﬁDVmMﬁbnh these belts are used will be expl ai ned based
on Figs) .1 %, and 3. Fig. 1 and Fig. 2 show an apparatus which is used for
a press ﬁQQQland Fig. 3 shows an apparatus which is used for a cal endar
part respectively

[ 0004] The apparatus of Fig. and 2 is a shge press
apparatus. This sﬂﬁbpﬁ?%§§3éﬁﬁﬁ#&?ﬁé“ﬂé%eﬁ'¥%gs§égh29rébﬁ6P?@W Ng press
roll PR and a shpe PS. we a b, pair of felts PF, PF
sandwi chi®A ?ﬁbQ6%V”635@F'ﬁgﬁgV§ﬁiﬁ%%%e¥¥Yﬁé'are arranged in this press
part and tathn 0. .rgll PR a wet paper web WN felts PF, PF
and belt [ é%ﬁ%ﬁag‘l‘r{]ﬁpggg lﬁiﬁlgﬁglroégs part. In this connection, an arrow MD in

the figu goggpms the direc tion of rotation of the press roll PR This shoe
press apparatus is roughly divided into two types a shoe press apparat us

for a relatively Aondtbedt aBSaydtmaRing mabRML cBmbtiking AMdsd KJ¥gCakd €SS
apparatus for a relatively,short belt BS which is shown in Fig. 2 Quite a

| ot of pabénirethahé dat uesd ihaveribeaenpradeséorofssoiaperadiciagphadtnappay at us
and belt up to the present. [0005] Moreover) a papernmaki ng machi ne which is
not showisi meklrénbimudbst isheaethoeaprets paperandetransfendpdtt @k ged in

bel t - shaped body in each process has been devel oped in recent years. This
paper makithg PERSS Bery §fkadwhererkingseragess| and A $94fe aplender beditosed draw

papernaking nachbnezﬁ%iah does t have ag.o en draw. A transfer belt is
resear ché§o4nt? 86 ctisRALPLT S @ Papermy 1?)?@%’80?%% of this closed draw

papernak”pao chine. A typical exanple of this transfer belt is disclosed
in the Ufited States Patent No. 5298124.

A typical structure of a papermaking machine for which these
belts are used will be explained based on Figs. 1, 2, and 3.

Fig. 1 and Fig. 2 show an apparatus which is used for a press
part and Fig. 3 shows an apparatus which is used for a calender part
respectively.

[0004]

The apparatus of Fig. 1 and 2 is a shoe press apparatus. This
shoe press apparatus has a press part comprising a press roll PR and a
shoe PS. A wet paper web WW, a pair of felts PF, PF sandwiching the wet
paper web WW, and belt BS are arranged in this press part and by
rotating the press roll PR, a wet paper web WW, felts PF, PF, and belt
BS run and pass the press part.

In this connection, an arrow MD in the figure shows the direc-
tion of rotation of the press roll PR.

This shoe press apparatus is roughly divided into two types; a
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[0006] In the case of a apparatus of the cal ender part shown in Fig. 3, a
belt for calender BC and rough surface paper RWwhich is a paper materi al
are sandwi ched in the press part conprising a calender roll CMand shoe PS.
The belt BC and rough surface paper RWpass the press part with the
rotation of the calender roll CR A belt for this calender part BCis

di scl oseghbd prBss Upiphestud #besa PR1SATveNp. 128368HR2 BS[ MPRHl i §i dHemt igse bel ts

have characteristic structures which are adapted to the used part, the
structur §igf loaad kelshoé preet Awueasdl ifby Siredbyiwipl sleattl Belv BShehidl uct ure
of the other belt. However, these belts has a conmon basic structure
wher ei n tikeshowampu iKg. a2 base body for inparting strength to the belt as a
whol e and pol yurethane nounted to the base body. 2 - Therefore, when
these belts are niifeastlotedf natent amwlicatogh have beemmadpriresychfa
spreadi ng, |iquid pol yurethane over a base body. [0008] Conventionally, a
mat er i al SBPe HIEE8 anreKRELY @adthedd BP tonthe qw@spRt-e- t er mi nat ed ur et hane
prepolynir @?ﬂ a hardener containing a methyl ene-bis-ortho-chloro-aniline
(3,3 -di RP -4, 4" -di am nodi phenyl net hane) (hereinafter called a"MBOCA") is

used as this pol yyret hane. [0009] ., Howeve i NBECﬁth sq%i% at a rpom

t enperature, and ﬁ S oN&ht i%h a%%q g %8{) Tede1hds B3 SRR By 5$8 VBOCA
ds t t i t Al i

or ocoss. b offietdinch ol faer 958 suddtl e U o BLIGRapBT B’ & 0.

On the other Hardss WheNLEE fdsdeiﬁ%d $oBbEGedtd.n s ﬁa%b?ﬁmngepol ymer,

the urethane prepolyner also needs to be heated at a 70 to 80Cto
prevent s@chthd iigakimn eHcdkhRxbragiied iof thBEPA whiLllbSed duar bapyrt he
decline of the tenperature of MBOCA. Therefore, since it is necessary to
handl e a nmakimg chachitaiwhich doke nehevataur epaxf deoawr Ay tBaS3fetrhiveldadger of the
work is very high. Moreover, since the mxture is at a high tenperature and
t he reactriespaxshedhenddevekopedpaspobghierfornthavBoess ipart aafi thihe cigsedg i s

draw papermaking machine. A typical example of this transfer belt is
disclosed in the United States Patent No. 5298124.
[0006]

In the case of a apparatus of the calender part shown in Fig.
3, a belt for calender BC and rough surface paper RW which is a paper
material are sandwiched in the press part comprising a calender roll CR
and shoe PS. The belt BC and rough surface paper RW pass the press part
with the rotation of the calender roll CR.

A belt for this calender part BC is disclosed in the United
States Patent No. 5836242.

[0007]

Since these belts have characteristic structures which are
adapted to the used part, the structure of one belt is not necessarily
simply applicable to the structure of the other belt.

However, these belts has a common basic structure wherein they
comprise a base body for imparting strength to the belt as a whole and

polyurethane mounted to the base body.



caused at an early stage, nuch tine is not allowed for the work. [0011] The

obj ect of the present invention is to solve these con ventional problens

and provide a belt for a papermaki ng machi ne whi ch has excel | ent

characteristics. [Summary of the invention] [0012] 3 - The present

i nvention has sol ved the above-nenti oned problens by neans of a belt for a

paper maki ng machiTherefors, | shery thebasde e dyremanupad trured; ey, avh eshedugh he

pol yuret hane conprises an isocyanateterm nated urethane prepolyner and a

- har dener tkoroanon mgoeesH 1wt sipteading diiguheé diodrinethaneoasir pnbass body.

i connectlg ﬁhe preferabl e equivalent ratio of an active hydrogen group of
sai d har @WE% and an isocyanate group of said urethane prepolyner in said

pol yuret hane is i the ran

9 0 9 ta iﬁég..hog 41 The nethod
manuf acturing th QHEP? ¥Q%a g&pé%ﬁﬁ&ﬁﬁﬁj §3lne éﬁ%ﬁl?ﬁf056°@t? pfesent
t d t th t f
it st 09 ARR bR Y roie S erBDal, 5hd Y Bian AR, 38 a&mﬁﬁé P o
prepol yngp pﬁn@n@-ﬁﬁr gffh%f-cﬁ%&to-a ame A dqxh%go%%u%%ﬁa iBRed Y
ng ure ane “over

obt ai ni ng-I'i"quird pol yuret hane an sal uid

sai d basgeohofy) (@é}%ﬁm&gcmed QO%OCIAH) ti@ %ssa’rﬁbe%wrbomlee%ﬁ&er abl e

equi valent ratio of an active hydrogen group of said hardener and an

i socyanatfgo@gloup of said urethane prepolyner in said polyurethane is in the
range of 0.9 to 1.10. [0016] Moreover, it is preferable that after m xing
sai d urethane prdinleyarr MBOGA By deded ,atbat hoau eempeardtetteatartdhéhé angleing ur e
of 10 to 60C for at |east not |ess than 30 mnutes and thereafter, they are
reacted apinthdstrotpdeas uh@no$8°€C00 to 150C in the process of curl ng sal d

l'i quid pol yur et hane. %Brlef description_of draw ngs] L
schematic vi ew of [hgrg @Tee:leBQ@A d}?ﬁéﬁa’%%?%ﬂ?l‘ﬁf?‘i §1ipst °§u?l BionlP'Eﬁlnathe

conparativ |l ong bel 0 . 2.1S a schematic view ress
appar at uSO A ERGe.oGPe BHia PEiooss ity BeaRRe L PosHiStubes (nd| H65) OF b,
is a SChﬁgﬁﬁfact kﬁylgfagzconventlonal soft cal ender apparatus of a

paper maki ng fach O] Fig. 4 is a cross-sectional view taken on a
cross maqhpf] direction of a belt for papermaking machi ne.

On the other hand, when melted MBOCA is mixed with an urethane
prepolymer, the urethane prepolymer also needs to be heated at about 70
to 80°C to prevent solidification and extraction of MBOCA which is
caused by the decline of the temperature of MBOCA.

Therefore, since it is necessary to handle a liquid mixture at
the temperature of nearly 80°C, the danger of the work is very high.

Moreover, since the mixture is at a high temperature and the
reaction of the urethane prepolymer and MBOCA is fast and curing is
caused at an early stage, much time is not allowed for the work.

[0011]

The object of the present invention is to solve these con-—
ventional problems and provide a belt for a papermaking machine which
has excellent characteristics.

[Summary of the invention]

[0012]



[0021] Fig. 5 is a cross-sectional view taken on a cross nmachine direction
of a belt used for a press part of a papernaking nachine. [0022] Fig. 6 is
a cross-sectional viewtaken on a cross nmachine direction of a belt used
for a press part of a papernaking machine. [0023] Fig. 7 is a chem cal
formul a of a di nethylthiotol uenedi am ne according to the present invention.
[0024] Fig. ,8 i gha mtesentainveotinn hasfscd vdd netengbdti-obnt imreddpeot leas
according to the present invention. [0025] Fig. 9 is an explanatory view of
t he str ulyt meensfofaackaldr Eor 2 papgimakong aagbine £oupr Hiing & daseebpde sodt
“invention. [0026] Fig. 10 is a schematic view of a apparatus used in

Exper i mePRlyirethang, peereie cidredpalyursthane spereifes) s dsorparat®~ n - [0027]

.. Fig. 11 i,s chematic view of a gpparatus used, in Experj.nen for a
bel t accHEAGLID  RBGCCEERO P RVE AOGh L7860 CONEAIPiBE| & LAHOERT st rat | on
of exper%ne tlres l.ts. of a belt according to the present invention. [0029]
Fig. 13 lyﬁ A PEHSPE PP on of experinent results of a belt according to the
pr esent hﬂﬁ% tion. [Detailed description of the preferred enbodi nent]

[ 0030] The sic structure of a belt for papermaki ng nmachi ne according to

the present inven, ?Eié"’icloéle)@cecigﬁpl NBHle 3960 YUV et rhfidog: afh @ belt
ody an

10 conprises a base pol yuret hane 20 in an endl ess shape, having

an out era@ﬁrvfeaﬁﬁ_irje%eﬂ\ml%ﬂ?iéf isRi g Hrdeheantl an ViRbcpaiRle YRAUP6E PSHIQr
material and an inner surface 12 which is in contact with a papernaki ng

machi ne svethans prepodemeretia. s4i0Pad] yukteehbmes & sbdnytha0 rémmge afs0rductouield.or
inparting strength to the belt 10. A base fabric woven by yarn materials of
a nachingO@Pﬁection and cross machine direction is shown in the figure.
However, a base body 30 nmay have varioqus structures for inparting strength
to the belt 10 suldl methedr af manufeciuring thenheht for dparermpbingmackingss
machi ne direction mgbch are gqt woven, but qverl ap or, fi knitting

or a bel PQ%CH%BBEI Lo §© T esER e‘WHH?%FWW?%@engé \ki_orqéﬂi l _Qgi%'fft-shaped
o O il Ll 5P 03 b LA IR0 1
11 and i pR&LyapHEEAGEnPhated dPetHRAR! $rPoPRhotBRE A MErddndd doktaining a
dimethylthiotoluenediamine for obtaining liquid polyurethane and
spreading said liquid polyurethane over said base body, and curing it.
[0015]
In this connection, the preferable equivalent ratio of an
active hydrogen group of said hardener and an isocyanate group of said
urethane prepolymer in said polyurethane is in the range of 0.9 to 1.10.
[0016]
Moreover, it is preferable that after mixing said urethane
prepolymer and hardener, both are reacted at the temperature of 10 to
60°C for at least not less than 30 minutes and thereafter, they are
reacted at the temperature of 100 to 150°C in the process of curing said
liquid polyurethane.
[Brief description of drawings]

[0017]

Fig. 1 is a schematic view of a shoe press apparatus which is



For manufacturing a belt, a base body 30 and liquid poly urethane are
prepared, and the liquid polyurethane is spread over the base body 30 and
cured. A conventional process may be properly adopted in the process of
spreading the |iquid pol yurethane over this base body 30 and curing it.
[0033] For exanple, after liquid polyurethane is inpregnated into the
outer side of a base body and cured and a desired height is obtained, the
i nner and outer sides of the base body 30 are reversed and a side of the

base body,BAbMBi £dF hSciREAeativedyt BongShdet. by this reversal and on which said
i dis inpregnated with the liquid polyurethane and

" pol yurethane is not forne
cured anfo@i8lesired height is achieved and the belt nmay be obtained. This
manuf acturing nmethod is often used to manufacture a conparatively |ong belt
shown in Fig. 1. Fig032]is0a sdlematbervikandt ai shédereasappbratweomhiciatiisvel y
short belt shown in Fig. 2, it is difficult to reverse a base body 30.

Ther ef or eyiteblanfdmet conpagatitelydshdrdr beht.pol yuret hane is spread over both
sides of _a base body 30 in a cylinder nandrel w thout reversing the base
body 30 ®891%e chosen in this case. [0035] Concretely, |iquid polyurethane
is spread over tqg mapdrel, and cured. A pase body,3ﬁ§fs Iaigq gn this

pol yur et hane. 15 fui 8 PoRySrhamike V18Vsph &aqoRaitlp &Bgérc §Pfdlte of the
base bodé 30. . This.liguid ggh¥urethane passes a base body 30 and reaches
the pol ydPREIRIHE UhicReRETeR NG #athiiehe previous step. It is saturated with
the baserg 30, and is accunul ated on the base body 30, and cured. 7

[ 0036] C& ot her hand, another nethod is proposed as a nmanu facturing

process whi ch uses; @ gﬁfraebms@%&cifona@ PRFE tRARY ohSa REBSEhihigg out ef

surface of a mandre space therebetween, and |1 quid polyurethane is

i mpr egnatdgdedtiba éhe BODEFos UsdReRalingt Aechiase body 30 and the belt may be
manuf actured. In this case, the belt of which i nner and outer surfaces

conpri sef0pdllyur et hane may be manufactured by the repetition of
inpregnating the liquid polyurethane into the outer surface of the nmandrel
and the base bodyFBH Ants ttheregsrsectinmedceiay teken i9ase Gosy BBhiaad curing
it. [003%£ In this_co nﬁgtiog, the belt accorgin to the present in tion
may have W¥eeidenr e ashehh UsRAHQY. acPLaRE PR 06, @ FRPEBR EMEsRN 180y uct ur es
of a shogoQ%%Fs belt for the press part of a papermaki ng machi ne are shown
in Fig. Fig. 6. Fig. 5 shows an exanple having a water hol di ng part

40 on an outer su C f 3 ape b ?ﬂn rarily.
Thi s wat er hol di ngI%af%t iL%OE{ gg%_%g}egg{cg{a%o?/gésw O?K\%f ioﬂdgd‘{rio}éﬁ lﬂ% esgon t he

Shove. anotRar Erannl e h B e ced base
body 30, [@#0683hn inner surface 12
Fig. 7 is a chemical formula of a dimethylthiotoluenediamine
according to the present invention.
[0024]
Fig. 8 is a chemical formula of a dimethylthiotoluenediamine
according to the present invention.
[0025]
‘ Fig. 9 is an explanatory view of the structure of a concrete
example of a belt according to the present invention.
[0026]

Fig. 10 is a schematic view of a apparatus used in Experiment

1 for a belt according to the present invention.



conprises pol yurethane. [0038] Here, a characteristic of the present
invention is to use a hardener containing dinethylthiotol uenedi am ne
(hereinafter called "DMIDA"). DMIDA does not need to be heated and nelted
| i ke MBOCA which is conventionally used, since DMIDA is liquid at a room
tenperature. Therefore, the tine and cost for manufacturing a belt nmay be
reduced $og27] greatly by using this DMIDA since the process of nelting a
har dener - which is needed in the case of using MBOCA is not necessary.

Moreover, since urigl hane sphegexa®ic ahdw T BAapirabes nissadi miExper DEumt

- tenperature for manufacturing pol yurethane, the danger of the work is
greatly geflcadbald ascorakinguto nfe ommasesnt | iatvention.t he case of using DMIDA
than in the case of using MBOCA, a lot of time nmay be allowed for the work.
[0039] |1Mm0028]s connection, DMIDA is 3,5-dinethylthio-2, 4-tol uene di ami ne
shown in Fig. 7 or 3,5-dinethylthio-2, 6-toluenedi am ne shown in Fig. 8. In
this case, one~kili®-ot2dsmprtiklastrating of exberinentdeesylts el @bpbtiti ons
shown in Fig. 7 and gig. 8 may, be used. [0040] On the other hand, a

har dener a&APXdiNEstQdan RrpsenhdnyPREEM: i nvention only needs to contain

DMT DA. T&ﬂé %F’ a polyol hardener using polytetranethyl ene glycol and

pol yprop % glycol, etc. or an aromatic diol hardener using hydroqui none

e oty P35, PR SRS LT gl

(4- am nobenzoat e) iammn nmay be used as
mat eri al ' WLER neSt M hE I ot Atiddd this connection, It is preferable
t hat theabonteﬁg Jpﬁgjhggin a hardener is not |less than 50~ of the weight

of acti vqpeysieacdeddrip®ion be 13 gearirrelObbidiR]i socyanat e- t er i nat ed
ur et hane prepolyner is obtained fromthe reaction of polyol and phenyl ene

i socyanat[@08@} i vati ve. [0042] On this occasion, polyether polyol and
pol yester polyol may be

The basic structure of a belt for papermaking machine ac-
cording to the present invention will be explained based on Fig. 4.

In Fig. 4, a belt 10 comprises a base body 30 and polyurethane
20 in an endless shape, having an outer surface 11 which is in contact
with a wet paper web or paper material and an inner surface 12 which is
in contact with a papermaking machine such as a shoe, etc.

[0031]

The base body 30 has a structure for imparting strength to the
belt 10. A base fabric woven by yarn materials of a machine direction
and cross machine direction is shown in the figure. However, a base
body 30 may have various structures for imparting strength to the belt
10 such as yarn materials of a machine direction and cross machine
direction which are not woven, but overlapped, or film or knitting or a
belt-shaped body of large width which is made by winding a belt—shaped
body of small width in spiral.

[0032]
The polyurethane is provided inside the base body 30 and on

both sides of the base body 30. Said outer surface 11 and inner surface



used as a polyol. Concretely, polyethylene glycol, polypropylene glycol,
and pol ytetranet hyl ene glycol, etc. may be used as a pol yether polyol. On 9
- the other hand, polycaprol actone ester, polycarbonate, polyethylene

adi pat e, pol ybutyl ene adi pate) and pol yhexene adi pate, etc. nay be used as
a polyester polyol. In this connection, only one kind of themor a m xture
or pol ymaei zadpirse qfolyutethana@le akd rgps of them or a denatured one may be
used. [0043] Moreover, tolylene diisocyanate (hereinafter called "' TD "),
di phenyl met hane dFors aeyefextterimg eybelte dibaechadntd® andl ligphd hwilgne

dii socyanate, ~etc. may be used as a phenyl ene isoc~anate derivative. One
kind ar uwethanensre priepaks, oend Héeel dmidvealivusethene be spredd qwezathe As
menti oned abaqv by using a hardener containing DMIDA, the present

nvent i oRagnaIds3 CX%@ guneg- bb GpRNERHOnal RFICRSS HIL Be RTORET LardoBhed cost
nore easily than the prior art referabl e st uctures

har dener IPthedpEQF?SSf Sf Shhsap ki g w ]\Xigr?{}l?é’eeQb? thes kl?éleob\?"{?'ased
on Flgs uﬁé Qf all, the |nventor of the present |nvent|on
conducte e?%%fﬁ %§§'by changi ng an equivalent ratio (H NCO of active
hydrogen he (H of a hardener and isocyanate group (NCO of urethane
prepolyne F8046] A basic structure of sanples prepared for the

experiments will be- exahgidedrbasadqend 'f:‘og?ru@eth%hésfs Qf'np?ég"nat%dt i) gnyoven

fabric of a machine directi'on yarn material in an endl eSs shape was

prepar ed caged diAscoPABasSd bolRcAHdeuedd aflli Drie¥aréd Mol ghit dlsSoBtaindd, and 33
conprise the woven fabric. Polyester nonofilanment of 0.35mmin dianeter was

used as aheoitresr bayesutpar sideat of ithe Bdseabddyidldlaee | woveirsydirandmat £rdeabf 32.
10 Nyl on nonofilament of 0.35nmmin dianeter was used for an inner |ayer
yarn nat éiheabass bota¥e vhigthiinenatler e tdusrr ysirde h’ﬂt‘dr1|8arevar§a13@d and 33,
are woven at the density of 32 strings/5cm [0047] In this conpecti on,

pol yest erWthﬁhtﬁeﬁdl aﬂbmreﬁhaqeaw rf{;?tt lﬁe-qunéﬁels!@rssne*e@omlﬂs theekiaud dg

machi ne di recti arn mat eri al i des I, terl ls 31

forming (HLVHEY SRteheld Sosttrdipigal e ek tedsad thenff s may 24
is nultifyid gp@g@ |s made flat inside the base body 30. Therefore) it~is
possi bl e Ilthe position of inpregnated |iquid polyurethane relative to

the base body 30 whea uiahafm%em@%étﬁwu% bipdredsad &d whidtakhard &
pol yurethane in the follow ng process. In this connection, the function of

mul tifil agempbryeivelyelogi bélt34hown tini Bigade body 30 is wel | -known to those
skilled in the art. This nultifilanent yarn material 34 is al so woven at
the densi k3031 32 strings/5cm [0048] Polyester nonofilanment of 0.40nmin

di aneter is used as cross machine direction yarn naterlals 35, and 2 in the
base body 30. Theé’é‘ theo othemdrnde i thetsasa 9han campasiatayel vasher bestar e

woven at tﬁg%ndfg] ig? éﬁ 1%6 dﬁf?? f?CQ% reverse a base body 30. Therefore,

a manufacturing method wherein polyurethane is spread over both sides of
a base body 30 in a cylinder mandrel without reversing the base body 30
may be chosen in this case.
[0035]

Concretely, liquid polyurethane is spread over the mandrel,
and cured. A base body 30 is placed on this polyurethane. A liquid
polyurethane is spread over the upper surface of the base body 30. This
liquid polyurethane passes a base body 30 and reaches the polyurethane
which was cured in the previous step. It is saturated with the base body

30, and is accumulated on the base body 30, and cured.



[ 0049] The base body in an endl ess shape which is made in this way, is
spanned between two rolls and stretched by the predeterm ned tension. In
this connection, this roll is rotatable and the base body 30 advances in
the direction of rotation of the rolls. Liquid polyurethane is spread over
t he base body 30 and cured and pol yurethane 20 is fornmed all over the base
body 30 foogedanpl es are obtained by cutting off a part of it. 11
Concretely, this process is as follows: [0050] Step 1: A m xture of
Takenat e L2390 (tOhadke nethe) loind] akesctheChmathod! i4 maopdsedeas 4 Hanuand

- Takenate L2395 (trade nane) at the ratio of 20:80 was prepared for a

TDI - t er nfactugdng rerhase whiechalsgsea . max@eetoThent 1% at basarbrinris wdacdl 6990.
Step 2: ETHACURE 300 ébrand nanme) of Al benmarle Cbrgoration was prepared as
a har denei afoputehisHEL TV PA. a mendrer MAtuRIpageotherehetivoanyr andfliquid

3,5-di neth Ithio-2,4-tp|uenedi%¥lne and 3, 5-di ne hyltgi -2,6 t%%genedianine
at the rRPIBwEthany 2. impregnatedriptodhgcwrneroputincesebihe hase trey 30

557 0 o T AT AR S

I 3
e TR P R B BB P an
POl T80 JG5RGRa RS SHECELEA b B HORPABL R oy C Tor an

cured. SkgpfRe Hft@fe RRAMWICEAANGBEsE WolH 30 hadSthd apBeManir@hosnt aRe its
t hi ckness was made 3.4mm and the inner and outer sides of the base body 30

were reveasedodpt Iy end dweidgeithane prepol ymer of the step 1 and the
har dener
[0037]

In this connection, the belt according to the present inven-
tion may have structures shown in Fig. 5 and Fig. 6. Characteristic
structures of a shoe press belt for the press part of a papermaking
machine are shown in Fig. 5 and Fig. 6. Fig. 5 shows an example having
a water holding part 40 on an outer surface 11 to hold water from a wet
paper web temporarily. This water holding part 40 comprises grooves or
blipd drill holes on the surface of polyurethane 21 forming the outer
surface 11.

Moreover, Fig. 6 shows another example wherein an outer
surface 11 comprises an exposed base body 30, and an inner surfagg 12
comprises polyurethane. ‘
[0038]

Here, a characteristic of the present invention is to use a
hardener containing dimethylthiotoluenediamine (hereinafter called
"DMTDA”).

DMTDA does not need to be heated and melted like MBOCA which
is conventionally used, since DMIDA is liquid at a room temperature.

Therefore, the time and cost for manufacturing a belt may be reduced



of the step 2 were mxed. In this connection, by changing the equival ent
ratio (H/ NCO of this hardener and the urethane prepolyner) Sanples 110 in
Fig. 12 were obtained. [0052] Step 7: The |iquid pol yurethane of the step 6
was spread over the base body obtained in the step 5 and inpregnated. Wth
this, the 12 pol yur et hane whi ch was inpregnated into the base body 30 and
cured i ngtéerlytep ubingdtHiReDMTDMising®lthyr pidtane othimeht Was asRdRRaethi s time
were integrally bonded inside the base body 30. After the liquid

pol yur et whivh iasndealeilnit atieataket b€ isingeMiBiCAand mrtepetessaryi rMdreevés,qui d

- pol yurethane were reacted at the tenperature of 20C for an hour, they were
heat ed byindee uhethtanegpraroiymer and1BIDA nay diex mhped @tamd-coor tepeSatpres:

After curing, the outer surface was ground, and the thickness was made

5. 2mm unfppmanyfaciugpng podyubeidiengs theodanger of dihe) wpriods greatdyt h, and 3.
175mm in pitch were fornmed.on the oufer~surface. The_sanple re, obt ai ned
by the abBdiesdeRRd SHBRe FUgdBE LoPBsHtern1R FHhe eaneE T ome ﬁwﬁﬁ themt s
which wi l,] he described. be re,con ted on the,sa s. Jhese

exper i nenfs*tfefBSe & dﬂ%{%@ﬁbm@ éﬂffoglcj 105 m?ﬁebep&@%‘%%{ ﬁgﬁetlbeof’8¥lﬁed in

t he abov &gﬂtioned steps 6-9. This surface of the polyurethane will be
herei nafter referred to as an "evaluation surface'". [0054] The follow ng

experi ments wer e GPRAYS aAnBBiide oNPNIaL! 95-hiARA1RIoINT-FaIRIES whi ch

wer e obt ai ned by ove-nent1 oned process. Experinent t est

Experi megiagins”Bhédl QR FRSt 7TEXP S, GABTMe thy 1 tielorRNe o 186kediRMiné MhpRh ithe
apparatus used in the Experinment 1 is shown in Fig. 10. In this apparatus,
bot h end¥Figf &anIsxydrsi oxsd, phedeiniSot sa mékturey of | B ohamds EthdndfCthend
the clanp hands CH and CH may be shuttled in the direction of width in an
i nt er | ockomposidyond Fhownrin Fig. cormndcimnd mdwebeewsadon put on the
experine&t piece 13 is 3kg/cmand the shuttling speed is 40cnis. The
experi me poﬁﬁbce 13 is pressurized by a rotating roller RRL and press shoe

P ot ST G obh BASES SIS ESRES 0 U8 Chr b ool he
connecti qilyef{Yoh Bif ndb&s 3 BOKYiEBHTDA. That is, a polyol hardener using
polytetramethylene glycol and polypropylene glycol, etc. or an aromatic
diol hardener using hydroquinone diether, etc. or an aromatic diamine
hardener using trimethylene bis (4-aminobenzoate), and diethyl toluene-
diamine, etc. may be used as a material which is mixed with DMTDA.
In this connection, It is preferable that the content of DMTDA
in a hardener is not less than 50% of the weight of active hydrogen (H)
of the hardener.
[0041]
The isocyanate-terminated urethane prepolymer is obtained from
the reaction of polyol and phenylene isocyanate derivative.
[0042]
On this occasion, polyether polyol and polyester polyol may be
used as a polyol.
Concretely, polyethylene glycol, polypropylene glycol, and

polytetramethylene glycol, etc. may be used as a polyether polyol. On



How many tines the experinment piece was shuttled in this apparatus until
cracks occurred was neasured. In this connection, the evaluation surface of
t he experinent piece was on the rotating roller RRL. [0056] The apparatus
used in the Experinent 2 is shown in Fig. 11. This apparatus conprises a

pi vot part PP on the one end, a press board PB on the other end bel ow which

an exper BB tHaireshdl 3p o aBo Bictasb arkite@N ol yb B8, wolly&EhyRBRe P OVi ded
at the position corresponding to the experinent piece 13. In this

connect i @dipatd, upblyhatihérde BUiptepr avd deliyhidxehbeadiphes, sitef ate®y db @sed
rotating roller RR2. The experinents were conducted in the condition where
t he apparat aspodassthr pelydlor 10 m nutes at the pressure of 6kg/cm at the
rotating speed of the rotating roller RR2 of 100m mi nute. The experi ment

pi ece 13 was provinddisncarmecpiassonbmone gind)of Hhemagr tthaistaieuari on
surface of the experinent piece 13 is in _contact with the rubbing unit RU
[0057] Tmelererdzation of twes oxoprnsckérds oft theny oF | b WeRgtweddPre Mey e

eval uation surface of the experinent piece was pressurized at 80kg/cnR, for
22 hoursﬁsﬁa~the tenperature of 70C. The thickness after the | apse of 30

m nut es ﬁb@gg]pressure was rel eased was neasured. The extent of the
per manent (~) was obtained by dividing the dif 14 - ference between

t he thicknesses bggﬂ&ﬁegnduﬁ%%géﬁQﬁssﬁégﬁgbggggfgﬁﬁHQgr.cqﬁggkqgﬁs)pefore

t he experinment and nul tiply e results of 'the

Experi meniighdndife@hadd @i PaIRaGSt el i'uoxﬂél?les AoV chndtiddand %ﬁ})ﬂ'ﬁaf&le' oW ng

facts were found out fromthe results. In the case where NCO was | ess
than 0. 9QiiisbcymmtbNaye. t B Lo BS&d a¥es EplRlteth dkot fhatar derivhades.aldel t

had a difficulty of being used as a belt for a papernmaki ng machine. In the
case wherleind/ 6COwoasr metedeimds. O thede lded@vitiotes may be used.
[0044]

As mentioned above, by using a hardener containing DMTDA, the
present invention enables a belt to be manufactured in shorter time, at
lower cost, more easily than the prior art.

[0045]

Next, preferable structures of a hardener for a belt for
papermaking machine will be explained below based on Figs. 9-13.

First of all, the inventor of the present invention conducted
experiments by changing an equivalent ratio (H/NCO) of active hydrogen
group (H) of a hardener and isocyanate group (NCO) of urethane pre—
polymer.

[0046]

A basic structure of samples prepared for the experiments will
be explained based on Fig. 9. First of all, a triple woven fabric of a
machine direction yarn material in an endless shape was prepared as a
base body 30. Machine direction yarn materials 31, 32, and 33 comprise
the woven fabric. Polyester monofilament of 0.35mm in diameter was used

as an outer layer yarn material 31 and middle layer yarn material 32.
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including 1.00), it was found out that they have well-bal anced properties
for a belt. Especially, it was found out that when the pol yurethane with

H NCO in this range was used in the side of a belt 10 having a water
hol di ng part 40 shown in Fig. 5 the results of the Experinent 2 (abrasion
| oss) and Experinment 3 (decrease rate of thickness) were excellent. That

is, sincByldrematofhidanentand QéSmanamtdisettecaaselsgdobmums, inder deydtt gur ati on
of the water holding part 40 may be nmintai ned and the renoving water
capabiIiV?Tmﬂ@tﬁ@Hﬂaﬁgtained for a long tine. On the other hand, the

" pol yurethane with HHNCO in this range is inferjqr in crack resistance to

t he” pol yur et hane kiesh Baokdne idirepblqmpaen geterigd st 311320 apd B9 wiTe be

expl ai ned bel ow. Ho veﬁ§ singe the belt for papermaki ng machi ne havi ng
cracks i ¥O%St ag’e@éesgg??’l Bh[}@aﬁlg"é%ngs?k%y be said that this polyurethane
has t he ig@gﬂate crack resistance for the belt. [0059] In the case where

H NCO wa t'ween 1.00 and 1.10, it was found out that crack resistance was

excellent. On thelno',étﬂ% SR8 tidh M@Q{egy&dﬁw{idﬁrﬁ%ﬁp%ﬂ ﬁ‘ﬂ!ﬂntgit% t he

Experiment 2 that™ it Wwas worn out n-addi'tron, 1t was known from

the resulet 5o pfsst §F 3@69§riisrrﬁ§éd 3512 machifé &ili‘_%fzgﬁﬁmr Sae% adbPidl vbbBigddness

was high, and the groovees dis appeared easily dué to the pernmanent set.

Ther ef or garn tnatepi f1@UBY, @2t AhPB3aFéhaug i CodtlatibtdTanRedd tWavbh NCO i n
this range was inferior in the total quality to the pol yurethane with H NCO

in the réfabeicsi SifR thisl y@on (maderisk|3ddinHgult Of)lamehit,f incis aiaeld flat
effectively for. the belt having high crack resistance which was demanded
for the dnsidg dhe hefseabqpdip8Pmalkiemgfomes hiihel sopossidleutmifiig thdiosibiorof t he
machine. In the case where H NCO was nore than 1.10, it was confirmed from
the resulrfsimgregrptad doauid polgunathane redpbi viotontia bage findye 38 uthesi the y

f belt. [,0060).1.n thi ion,. i b d he.

exper ngf%s%bso@gt o tl%?iméa%é‘ﬁgﬁ‘p@j‘éaﬁﬁ;ahiﬁt%aoﬁgvfeo HES T 400 TSRS cul ar
| 6 S R

docs not PEeRt® odl To AR Lo AR A IR T RN PRI SR R 8

weakened 3gngh FEYli §ChU RS bAAE 38! 14 RRET-R{dimeas i th¥sandkililed abr #gé o tbecones

large. In addition, 1t 1Is thought that pernanent set worsens too since the

gap between nol ecPhiy mGiei fi3ab@eOFEsn IRfit@eiall BA6I] allextwovieheat Whieng
condition of liquid polyurethane was changed, and experinents were

conduct edlenSatplofs32isedings/Bhm. experi nents will be expl ai ned bel ow. First
of all, t&ﬁ gﬂse body 30 of Fig. 9 was prepared and spanned between two
rolls, stl0848hed by the predeternined tension. [0062] The sanple was

optained by, Lhe 1 gl) ot 0g procer el S8 pugfy Tilhe of ALOLETE LI00
the rat i G 0f:40-30: WP} ERRREHe: 101 s %5 Bhat & ThN Al e Sall K 80 PaERGL Y TeT -
cross machine direction yarn materials 35 and 36 are woven at the
density of 96 strings/5cm.
[0049]
The base body in an endless shape which is made in this way,
is spanned between two rolls and stretched by the predetermined tension.
In this connection, this roll is rotatable and the base body 30 advances
in the direction of rotation of the rolls.
Liquid polyurethane is spread over the base body 30 and cured

and polyurethane 20 is formed all over the base body 30 and samples are

obtained by cutting off a part of it.
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the mxture was 4. 73% Step 2: ETHACURE 300 (trade nanme) of Al bemarle
Corporation was prepared as a hardener containing DMIDA. Step 3: The

har dener of the step 2 and the prepolynmer of the step 1 were m xed at the
equi valent ratio (H NCO of 0.97, and liquid pol yurethane was obt ai ned.
[0063] Step 4: The liquid polyurethane of the step 3 was spread over the
base body 30 and (éBsrdveRyeaitdkegrideise idheasmpbllidwsk ament yarn material 34.
| medi ately thereafter, they were heated for three hours at 105C by a
heating p@&0lne and cured. Step 5: After polyurethane was cured, the

" surface was ground and its thickness was nmade 3.4mm and the inner and outer
sides of the basé&tbpdy Bomiwiuzeref dakenatesLapd®b: (tnade awek of Takleds ene
L100(trade nane)_ and Adi prene L167 (trade nane), of Uniroyal Chemi cal
Conpany chemigal rkadustigesiol b and Takepated2pdp Grade -nagehi #arthe atchane

prepol ynmer. NCO content of fhe m xture was §.9990. [0064] Step 7. ETHACURE

300 (trafk %a%)waé‘f pN%ﬁér‘f‘%}' éo%@é’rtéﬂnﬂ?? s‘*‘rpf-’rtglﬁléﬁL & eaglﬂnﬂgr?]@%er

contai nin D t ep. 8: The har er of the step 7 and the prepol yner of

the step® %@e&ﬁ@@oﬁﬁﬁ%“fﬁga@qgi%ent ratio (H NCO of 0.97, and liquid
ol yur et hane was jne Y b QUL e .sfep 8

oy U80S e Soq TU5ohd Had) RO WHBEIIALSCAIn eyl o0

was spread over t base obt ai ned regnat ed.
Wth thi i A at i body 30 and
cur ed 1 ER TP 4 e e s P h s 1 mo
vere i nt ggf@airkyoP@)dedindtblytehiore, bass ueaediatine THET 8abtEimethhiBtHiload) 6 17

toluenediamine at the ratio of 80:20.

Step 3: The hardener of the step 2 and the prepolymer of the
step 1 were mixed at the equivalent ratio (H/NCO) of 0.97, and liquid
polyurethane was obtained.

[0051]

Step 4: The liquid polyurethane of the step 3 was spread over
the base body 30 and was impregnated into the multifilament yarn
material 34. After the hardener and prepolymer in the hardener were
reacted at the temperature of 20°C for an hour, they were heated for
three hours at 100°C by a heating machine and cured.

Step b: After polyurethane was cured, the surface was ground
and its thickness was made 3.4mm and the inner and outer sides of the
base body 30 were reversed.

Step 6: The urethane prepolymer of the step 1 and the hardener
of the step 2 were mixed. In this connection, by changing the equivalent
ratio (H/NCO) of this hardener and the urethane prepolymer, Samples 1-
10 in Fig. 12 were obtained.

[0052]
Step 7: The liquid polyurethane of the step 6 was spread over

the base body obtained in the step 5 and impregnated. With this, the

12



pol yur et hane was | am nated. - Here, the hardener and prepolyner in the

| i qui d pol yuret hane were reacted at the tenperature of 20C for a
predeterm ned tine. Sanples 11-17 in Fig. 13 were obtained by changing the
time for the reaction. [0065] Step 10: After the predetermned tine in the
step 9 passed, they were heated by the heating nmachine at 110C for an hour

and t her gaf ftfethiey whetle wagaifsteahaddDEntOrthel Kadtobody aRRaAdadteduigd. Step
11: After curing, the outer surface was ground, and the thickness was nade

S. Om unithergtey. 4 Sirep the:1iquod\ped yof e tha@emwhichvwalt spréadirin s nt epwére and
3.175mmin pitch were forned on the outer surface. The sanples were

obt ai ned ibyegrad 1 aboansledeingidrethebasedmdy[ B06aIf tER pdre diguid \wod purathduet ed
on the experjnment pieces obtained fromthis_process with the sane apparatus
and net h@asakeminatedend Hhatesdenpreapébteppt guer- 3n thee liewid woluvretdrBon in

Fig. 13. In this cgnnec%ion, t he evalgg%%gn surface of hhe expﬁéine t

pi eces i ¥oke Jipackee 3 thactegperatiienahebbt Bohe® ol hdhapRatenasatesnky
steps 6- [,0067] As a.resul it was found out .t hat when the non-heating
react i on]tf'Fnléeai%ﬁL@d?aé’géP?/ a&f ﬁ%?dctt lf@rlﬁltfuﬁau{ﬁ ariHEedas made in the
above-nentioned s . no nre tha 1 h re ui t abl e
for a belt for a % %)er%ha tne§ u%ﬁ’ighe%hs? %829%;252%&3&% %%Oﬁl\é\{rﬁataergpgg n. It

00 USSR B S omeRSRatE | L oTog SxLenel o eacton of e

Step 9: Grooves of 1.0mm in width, 1.0mm in depth, and 3. 175mm
in pitch were formed on the outer surface.

The samples were obtained by the above-mentioned process.
[0053]

In this connection, experiments which will be described below
were conducted on the samples. These experiments were conducted on the
surface of the polyurethane obtained in the above—mentioned steps 6-9.
This surface of the polyurethane will be hereinafter referred to as an
"evaluation surface”.

[0054]

The following experiments were conducted on the evaluation

surface of the samples which were obtained by the above-mentioned

process.
Experiment 1: Crack test
Experiment 2: Abrasion test
Experiment 3: Permanent set test
[0055]

The apparatus used in the Experiment 1 is shown in Fig., 10. In
this apparatus, both ends of an experiment piece 13 is held by clamp
hands CH and CH and the clamp hands CH and CH may be shuttled in the

direction of width in an interlocking way.
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the | ow tenperature, and a crosslinking reaction increases as the tem -
perature rises. [0068] Fig. 12 shows experinent results to determ ne the
opti mum pol yurethane for a belt, and Fig. 13 shows experinent results to
deter mne the optimum manufacturing conditions of the polyurethane for a
belt. Both are related to each other closely in obtaining an excel |ent
belt for a paper nkkithjs nenheotionThahe itensbyn puddorithg eimerdapentnphece 13

pol yur et hane whi ch was determned in Fig. 12 in the nmethod which was

det er ni ndd $he/Pingand Bhe sshudt binexspeederis #&dn/sf or a paper maki ng machi ne may
be obtained. 19 . [What, is clainmed is] 1. A belt for a papernmaking

machi ne conpri si ntheackRerdmept\pigsd bbliguprassutibzed hiradiodpt ¥og tehlethat sai d

pol yur et e conprises an _isocyanate-tern nated urethane prepol yner and a
har dener lﬁggrﬁr’éll RY ¥Ry éﬁ?ﬁ' hyft t '16t‘”0‘?’1§’€ﬁ3b‘?narritﬁ% RIRaSt eegﬁi’%ﬂeén]cn ratio

f t hyd f, .said d I SO te .of id
Ut ot hane 'BF CHAFS P Oh U Bobth T EoNahekoe o0 o SRRRGEEDF BI9et B 010 2.
A f ' t Rod, of f . ' i ne, i Si
St aps. of PEERUPAREE: g Bl e Belfcribl AABTRRSTRE O TREDE, ot eu”ur ot hane

prepol yner and a M%Sﬁ'ﬁrtﬁ&%tﬂie”bﬂ A neh & %b?%sﬁ%ﬁﬁ#ﬁ%ﬁdiﬁ@ﬁi@ for

obtaining Iiquid polyurethane such at the equivalent ratio of an active

hydr ogen agpararugfl wedildcheidedsdurded vy meQsidat e group of said urethane
prepol yner in said polyurethane is in the range of 0.9 to 1.10 and

spreadi ng said |ifnithipodondeet ivm)ethy eivaiaatdonaser faedyof ahd eiperigentt . 3. A
manuf acturing nmethod of a belt for a papernaking machine as clainmed in

cl ai m 2, pikes sias aif tthe nébetige smildenrRRlhane prepol ynmer and hardener, both
are reacted for not less than 30 mnutes at the tenperature of 10 to 60C
and t her e[é)ﬂﬁ@}, both are reacted at the tenperature of 100 to 150C. 20

cal cal cal cal ca] ca EhPERPGAEaF 48 e Eareliiy el bt bt el Bl cal cal
c"aj ca] Callh(ig]acpapla%égu%] %Bm!x!'i"s%g,) altz %i-xl;o? Iglart PP on the one end, a press board
PB on the other end below which an experiment piece 13 may be attached,
and a rotating roller RR2 provided at the position corresponding to the
experiment piece 13. In this connection, a rubbing unit RU is provided
in the outer surface of a rotating roller RR2.

The experiments were conducted in the condition where the
apparatus was driven for 10 minutes at the pressure of 6kg/cm, at the
rotating speed of the rotating roller RR2 of 100m/minute.

The experiment piece 13 was provided on the press board PB in
the way the evaluation surface of the experiment piece 13 is in contact
with the rubbing unit RU.

[0057]

The Experiment 3 was conducted in the following condition.

The evaluation surface of the experiment piece was pressurized
at 80kg/cm2, for 22 hours, at the temperature of 70°C. The thickness
after the lapse of 30 minutes since pressure was released was measured.

The extent of the permanent set (%) was obtained by dividing the dif-

14



12} xsnid_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cTa] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! f gt u8?y

#$Q } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ] *3GN\pq

Hl K- . 56P} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] caFgrdedl 6afwedh Cele 2hsireakealedbed ald- aftest the Yxpbl xmdtitdhf] {1ea] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca

. ] ca] ca] cahitekineas \JdfQPe , thé] éx@eriment and multiplying it by 100.
“ I '}w mhc”Y] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] call6@d&la] ca] ca]ca]ca]calcalcal I !m ! 11'$ SRESSU B ¢ ' ' " (() YrA*er*x*x*
*++,,,,}xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] B caqtcletpca} ctdlec Bxpetlimants 1-3cfag- the Sampédes /1710724 / / 00>00
001420243 id Z

T ca] ca] cAPEH] GATELd- afo aéaF e LIBANE A<5aP CH#3t SHA SHG JLPBEEY GRBBOHY. /o6 V.
<<==@BBCCKCCCC4D {d_Z 3%!???1‘-’%

a] ca] ca] ca] ca] ca% ﬁﬂz]%a]‘ gg‘%é&% %Z*@@}ng} ﬁ%sggl}‘%g]!ogf@ccma] C%}’% o Cé]ﬁg‘gga]sﬁ
ZHHHH) | pl JL

P} xsni d_fff‘tégﬁNg Sf% acjat‘:'af% aa]tc gﬁl% aﬁag Al]' csaﬁagg] %%ﬁ & 3] %%dj 8a?%faf]i§ 3]1 Elé]ogaf)%ja’]% ajcalc

g}:gta}:’g’g}:’gg gﬁasgé]s@@]éﬁgﬁ%%wl{n%\m&cﬁnze;\.?,\} xsnid_Z]]ca] ca] ca]ca]ca] ca]ca

] ca] ca] ca] ca] c" a] galigg] el #heA taiealveal salverh cmlovaks@lic abcalaal cal ca] cal ¢
al ca! ?"F*" " R / aaaaa) b/ bGbbbb2cMTcccdBddddeeef /flI fff}xsni d_Z]] ca] ca] ca] ca]

ca] ca] caliga] edilngal 0w ¢ a] £ ajagaf aaldc aht ahas] tialychivaled] dnlleatedpratcal caj ca]
caljcalca]cal fg"h(hDhhiiViij<jtjjjj%&hkkk*l5l <IltlLmmm4nnnnno}xsnid_Z]]ca]c
a] ca] ca] pektidx for a belt. Especially, it was found out that when the poly-

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca]ca]ca]c

a] cal o>o¢lp‘epb§ﬂ3pwptfqu‘l$/k€@ kitl Bhis trangenasansathidb) enisdade]qfc 8] keltcaPca) ca] ca]

g] caj (t:)a] &gy é‘\éf? %@EB?%QPE?‘%PE%} A9 EI&‘]";EO’?LFEaﬁ i é/a]té‘ﬁ] E%r‘j‘{:lé]sclz%f/c%‘]eca] cajca]c
# A9 "10% . & - R, - 1090%' () - R, -1 @3- 0 ' R
b T oo B MRl PhARIET, ) S AR bty 3crpac Fata SRRttt

10%08 () -s8)YS 1T0%&' ()85 )" 10908 () - VAKEJE7&LO%O8 () - &610%08' () -, 4" 10%0& () - S
* T109%0% (rfeé)é”)lé@g ‘(’%ﬁi'&i 0% () - E& S1!! 10% u- u& ()-g! 10% & ()-g! 0" 109%& () -
© 1000 1000 1000 9rdOHIDEs {nce91R8EAbralid® and permanent set scarcely occurs,
ADrSL ##10% & () - ! ##10% 8- 8&' () - ##10% V& () - =Y "10988& ()-Y "10% u& () -
U 1098 ()tlp 8onfigutOosa 6F - the&¥av&" (ol d{dd Yekt (40 maP-he hBimtained and the
10- U&S>s10% U&' () - ! ##10% u- u&' () - ?>{7Qed5~\ =I'sy! 10%@&' ()- @ 10%& () - SF
109%@&' () -rempuig@vefer capability may be maintained for a long time.
| " 109 () -, 109%@& () - 3GNKAE~\ =! | 94.0%@& () - y#10%a&, (,) - ! 1), 109 () - SMLOY&
- GlO‘V@\&'(%)-sYloty@g')Yl)e- Réa@\\lépﬂm @Ofbgur?é‘i%ﬂ& ,Hz’m:& inthid range O O
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10@>s (12)0/@1(1{@%9 1%&@0%&3@1&?@1&%/&%4 2)9%1 e AL Y /Ke il he
109%@& () - VB2 1y QTR ()3 T EHQUGE l UEs& {1 A 10%@&
0%, () -WASA0@ ' RELOVEERD Gy FIOVAE: bl LD (5 VA" E D A8
10@10%@pd k- For g&?ﬁ@ﬁ&kﬁ)\}g-:ﬁé&&’@' Having 1Q%Eks (s hot ALRUEES i)y S4ddapX6SH=! ! Y
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it may be said that this polyurethane has the adequate crack resistance

for the belt.
[0059]

In the case where H/NCO was between 1.00 and 1.10, it was
found out that crack resistance was excellent. On the other hand, it was
found out from the results of the Experiment 2 that it was worn out

easily. In addition, it was known from the results of the Experiment 3
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from the results of Experiments 2, 3 that it did not have adequate
durability for a belt.
[0060]

In this connection, it may be guessed from the experiment
results that when the equivalent ratio is large, the molecular weight of
the polyurethane decreases and crosslinking between molecules does not
occur easily and intertwinement and bonding of molecules are weakened
and molecules are stripped off easily and the abrasion becomes large.

In addition, it is thought that permanent set worsens too since the gap
between molecular chains becomes large.
[0061]

Next, the curing condition of liquid polyurethane was changed,
and experiments were conducted. Samples used in the experiments will be
explained below. First of all, the base body 30 of Fig. 9 was prepared
and spanned between two rolls, stretched by the predetermined tension.
[0062]

The sample was obtained by the following process:

Step 1: A mixture of Adiprene L100 (trade name) of Uniroyal
Chemical Company and Adiprene L167 (trade name) at the ratio of 70:30

was prepared for a TDI-terminated urethane prepolymer. NCO content of
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PFPt PPPPAEK/ ! Step 4: The liquid polyurethane of the step 3 was spread over
the base body 30 and was impregnated into the multifilament yarn
material 34. Immediately thereafter, they were heated for three hours at
105°C by a heating machine and cured.

Step 5: After polyurethane was cured, the surface was ground
and its thickness was made 3.4mm and the inner and outer sides of the
base body 30 were reversed.

Step 6: A mixture of Adiprene L100(trade name) and Adiprene
L167 (trade name) of Uniroyal Chemical Company at the ratio of 10:90 was
prepared for a TDI-terminated urethane prepolymer. NCO content of the
mixture was 5.99%.

[0064]

Step 7: ETHACURE 300 (trade name) of Albemarle Corporation was
prepared as a hardener containing DMTDA.

Step 8: The hardener of the step 7 and the prepolymer of the
step 6 were mixed at the equivalent ratio (H/NCO) of 0.97, and liquid
polyurethane was obtained.

Step 9: The liquid polyurethane of the step 8 was spread over
the base body 30 obtained in the step 5 and impregnated. With this, the
polyurethane which was impregnated into the base body 30 and cured in
the step 4 and the liquid polyurethane which was spread this time were

integrally bonded inside the base body 30. Thereafter, the liquid
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[0065]

Step 10: After the predetermined time in the step 9 passed,
they were heated by the heating machine at 110°C for an hour and
thereafter they were heated at 140°C for six hours again and cured.

Step 11: After curing, the outer surface was ground; and the
thickness was made 5.0mm uniformly.

Step 12: Grooves of 1.0mm in width, 1.O0mm in depth, and
3.175mm in pitch were formed on the outer surface.

The samples were obtained by the above-mentioned process.
[0066]

Experiments were conducted on the experiment pieces obtained
from this process with the same apparatus and method as the above-
mentioned Experiments 1-3. The results are shown in Fig., 13.

In this connection, the evaluation surface of the experiment
pieces is a surface of the polyurethane obtained in the above—mentioned
steps 6-12
[0067]

As a result, it was found out that when the non-heating
reaction time immediately after the liquid urethane was made in the
above-mentioned step 6 was not more than 30 minutes, they were not

suitable for a belt for a papermaking machine since cracks were gener-—

ated soon.

It may be guessed that this is because an intense extension

reaction of the molecular chain in the liquid urethane takes place at
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mine the optimum manufacturing conditions of the polyurethane for a
belt.
Both are related to each other closely in obtaining an excel-
lent belt for a papermaking machine. That is, by producing the optimum
polyufethane which was determined in Fig. 12 in the method which was

determined in Fig.13, a more excellent belt for a papermaking machine

may be obtained.
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isocyanate—terminated urethane prepolymer and a hardener containing a
dimethylthiotoluenediamine and the equivalent ratio of an active
hydrogen group of said hardener and an isocynate group of said urethane
prepolymer in said polyurethane is in the range of 0.9 to 1. 10,

2. A manufacturing method of a belt for a papermaking machine,
comprising steps of manufacturing a base body, mixing an.isocyanate-
terminated urethane prepolymer and a hardener containing a dimethyl-
thiotoluenediamine for obtaining liquid polyurethane such that the
equivalent ratio of an active hydrogen group of said hardener and an
isocyanate group of said urethane prepolymer in said polyurethane is in
the range of 0.9 to 1.10 and spreading said liquid polyurethane over
said base body, and curing it.

3. A manufacturing method of a belt for a papermaking machine
as claimed in claim 2, wherein after mixing said urethane prepolymer and
hardener, both are reacted for not less than 30 minutes at the temp—
erature of 10 to 60°C and thereafter, both are reacted at the temp—
erature of 100 to 150°C.
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