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DESCRI PTI ON KEYPAD MADE FROM THERMOPLASTI C
POLYURETHANE RESI N AND METHOD FOR FORM NG THEREOF
TECHNI CAL FI ELD The present invention relates to a
keypad of thernoplastic polyurethane resin and it's
formng nethod. 10 More particularly, the present
invention relates to a keypad of thernoplastic

pol yur et hane resin excelling in secondary
formability, oleic acid MEIGRIATION di scol oration

IR LR e e

pol yur et hane resi HETHPR F@R EABMING hEHERMAFter) has

- long been used in a variety of applications including

pai nt, adhesive, roll, tube, and binder for nmagnetic
recoding nedium It also finds use as synthetic 20

Ieather film and nol cdipuyNsioedt Aa@cause of its better

| owt erature pr 6%&%65 f|f§:m|lty %pdad of

dur abi ?ypzf% :'é s, ng OttheY §p
ﬁhnrmnnkﬁatiﬂﬂpqﬂuuaaiham@ aggdnagnﬁknm sf doradngnoeithed.
»%feerﬂai&lmﬂeaﬁyancth%wp@&@n\ee m%hrt%ankea%te@n%sa keypad

bust “cups for brassierés and swnsuits, keypads f
QﬁeQRQQﬂﬂRiﬂﬁ%ﬂﬁrﬂ%%ﬁ%ﬁ?ﬁ&%ﬁepﬁ@ﬁﬂn ﬁﬂ&?&lﬂaﬂ in SecondarY
ﬂﬂﬁﬁaﬁimlﬁylﬂvﬂéic adild E&b&stﬁﬁb@r aedso1aRd tVahi @eBistance,

rotective ases hqse _hot - nol, PU sheets
Heiiged M3Saar rp R ags s oumias, meshede
with the hunan body or in the 30 dlrect sunlight.
Therefore, TPU for hot-gp QO§§§QA§T|S required to
have good secondary for as oleic acid
resi stEMRIENQIMR S T dovaLedhanss |r§tsd-r§b é TPUQL®Ic sheird

Hé%%ﬁﬂd%ﬂé%)'%a% b%eﬂfu%éalihaBCQaerﬂynaﬁ 8¥Balichtions
also requi red to have good clarit

“ﬁ’r‘%]ﬁ’t 9 B Hec 270535 orRed - prilGet §nﬁf PéﬂdﬁEeEOE
mygnétampeakamﬁmg Redant . Doctnedtol fdndel asesaa $hhithetic
fﬂg% £X lH{n%nqAFOQEXB OEBEeQrBESéh gso§n9tglgé%ter

acl réS| arice
low-temperature properties, flex1b111ty, and durability than

- other resins.

Among others, hot-molded TPU sheets are used as skin
for automotive steering wheels and automotive instrument
panels, bust cups.for brassieres and swimsuits, keypads for
electronic machines and equipment, trays for electronic parts,
air mats, water beds, and various protective cases.

Those hot-molded TPU sheets mentioned above are
usually used in direct contact with the human body or in the
direct suniight. Therefore, TPU for hot-molded sheets is
required to have good secondary formability as well as oleic
acid resistance and discoloration resistance. (Oleic acid
resistance is a measure of resistance to human sweat.) It is
also required to have good clarity and printability because
formed products often need a good appearance.

Patent Document 1 discloses a TPU sheet excelling in

- dry touch properties and oleic acid resistance. Also, Patent
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Docunent 2 di scl oses a TPU powder for slush nol ding
which is conposed of adi pate pol yester and

pol ycarbonate diol (PCD for short hereinafter). Being
produced from aromatic diisocyanate and organic 5
solvent, the TPU discl osed in Patent Docunent 1 | acks

SbSGLOE 5 | LIS AoePilasies o BIARkeR M, whlc'h is

envi ronmen ution wth waste [ qul vent

QRIpRsed |of iR on P@W%W@ﬂn@qwmﬁw@@r@a@nelf 6PCD for

gﬁéﬁ&Sﬂé&blﬂgﬁﬁg . 10 Patent Docunment 1: ‘Japanese
Patent Lai d 2001-187811 Patent Docunent 2:

Japanelé%l%t% 1&%?% Fpmalehe gliigaernnafig, and organic
o esant |ﬁhﬂﬂﬂ3unﬁ3uﬁ1wmmmhmt@ﬁtbmtvbewumbnthe 15cks

f
SOLEGRN I S5 A ALCH 0L LNE B S8 Lnyegl on Lo

provi ermopPastic p

. @mdnmﬂ}lﬁai s:eddnnmoyl fwdrtima Wialsitiey 1igldidc aadi golvent vapor.

TES A ANGS, AN 158503t 3RG8apikd bEypr@EQ51on
printabiTity. 20 DI SCLOSURE OF | NVENTI ON The present

naMEHRY on covers a keypad of thernoplastic

pol yuresi bame sesimerexael | i ng in secondary fornability,
oleic acid resistanc scol o esi n
Clarity  andUSRpRnean 193¢ LS URTRAS: SUBT A by
usi ng Rafdéit dodineapedfiC conp03|t|on The TPU

di scl osed inaép ngggng{eﬁpgﬁ 4&& &SR3

only as keyp al'so as
st eer i Phe vivesst en i veantoan ivas Mwmrlmmqit ipavdley, ofughe

ﬂBﬂE@oﬂHﬁ' b&%ﬁ&be%%so%ﬁ@c%wbﬁs%hbspr€§¥H@d§n§8ﬁtlon to
electronlc machi nes 30 and prment , trag

Po¥dd R Eeyhads © aFPeﬁﬂPgl FErP°6¥H§et ﬂBevﬁ?FbHs
qﬂdﬁﬂﬂﬂngvancQEE®ndBRyEEOBESBRHEfyONOEElEPﬁMlBEEEELgtaﬂce,
disAidiagnam shaving the Lesuliy of APRRHLemBRt¢§> of

e vi scoel astli C propert’l es (0]

DISCLOSURE OF INVENTION

The present invention covers a keypad of thermoplastic

polyurethane resin excelling in secondary formability, oleic
acid resistance, discoloration resistance, clarity, and
printability. This object is achieved by using a TPU of
specific composition.

The TPU disclosed in the present invention will find
use not only as keypad but also as skin for automotive
steering wheels and automotive instrument panels, bust cups
for brassieres and swimsuits, keypads for electronic machines
and equipment, trays for electronic parts, air mats, water

beds, and various protective cases.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a diagram showing the results of measurement

of the viscoelastic properties of PU-2.
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Legend of synbols: 0: Storage nodulus (E') ~: Loss
nmodul us (E") L: Loss nodules (E")/Storage nodules (E)
(tan S)) 5 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
The present invention is directed to any one of the
foI lowi ng. (1) A keypad of TPU obtained froma TPU

by. 10. t her, forn1ng wherein the TPU sheet is a

q“teqed{qweodf ﬁw resin pellets resulting from

reacti@n lsebwage anduﬂgani(E )di i socyanate (A) conposed
mai nl y_of _hexanet hyl enedi i socyanate (Al), a
hi gh- N@Ie&&ﬁérmﬂgpé Z yol (B) conposed mai nly of

Compoctn TacRaligh hlgsléE“Z? 5608 TELER (Enbil rap 20

to 10 carbons. (2) A rrethod for thernoformng a

keypad whi j.n e f m t eet
defi ned |nE i HE Fop u%.@ﬁ%fﬁﬁng a
keypadTivhirte et mnmmm@mtﬁﬁutﬁw@w daki vdd the
fAdrihiRpove. 20 A detained description of the present
invention will be given below The ternms used in the
(Frles énteyRpghifo TP eb¥singddfgsm pofPHwgheet by

tﬁarmaﬁmammm@bl@h@&gah"tha defsi Badedsia shmeltoforked product

TAEHLN RAIAEE TREUaHTPGr FERY, TERGRbPRgbSeen dn organic
daomc@@smte- dian tomporgd mefinly" PEi haryméohplagédissocyanate
fyi ned t f t
(& )' ”% dg;i ha{)n%rln%%u%r 9[3&};119 goléﬁfeg?yc@%ﬁc@%@ rﬁﬁamly of
P@éyﬁa@bppéﬁﬁtﬁéOéhéEﬂ)Jugﬂdnﬁnﬂh@h%de&bgv@ersoc) composed

m'a@m@o&edaﬂaanhgshaft cBaps (hay ﬁac;hngom@aeﬂé,cé%ons.
|ns i.ts subscomponent, for exanple

t
(?ﬁJ ;rRaB‘SGE?Hfiu ﬁégnit PrRGEPELLng) 4 EPPatolhifl Fag des

. vamtem fbsmisgdthe Thy phesenfiefhnedt inn(ayeabeescri bed

(5@ taemgghkam&gg'thermoforming a keypad which includes
stamping the TPU sheet defined in (1) above.

A detained description of the present invention will
be given below.

The terms used in the present invention are defined as
follows.

"Thermoformable sheet" is defined as a sheet of
synthetic resin which is to undergo thermoforming which
includes vacuum forming, stamping, compressed-air forming,
etc. "Primary forming" is defined as a step of forming a
sheet from pellets. "Secondary forming" is defined as a step
of forming a keypad from the sheet just mentioned above.
"Composed mainly of" means that each component, for example

(A}, contains its subscomponent, for example (Al) accounting

for no less than 50 wt%.

The raw materials used in the present invention are
described in the following.

The organic diisocyanate (A) used in the present
invention is one which is composed mainly of
hexamethylenediisocyanate {(Al) {abbreviated as HDI
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'35 The organic diisocyanate (A) used in the present
invention is one which is conposed mainly of

hexanet hyl enedi i socyanate (Al) (abbreviated as HDI -3
hereinafter). If the major conponent of the organic
di i socyanate (A) is any other isocyanate than HDI

: 1 ey
nELLaREPEE) bn IF ot B Iie At B RIS,
dihepdeatatey{Ayobsl Snygeecomliarisderandid ithan il efrlhe the

r&8RaPLhy ¥pOf pRI £CL ST @M1 T B G Sh&Rlo £ 1l

pel l ets”according to the present invention is
rapprrensreahd $heoRGVEY BTRIRIILTHal ngidentally. good

s@b@ﬁ&éﬁﬁiEofﬂéﬁiyﬂﬁftﬁmﬁfiéb,tﬂé“béﬁéﬁﬁlﬂﬂjfbﬁ“ﬁ&%ciﬁion
ntro

switches for card-typ al c tor and renote c
£PERIAG- seThantiertiedt AU dCk)S TS IPUIRF G the present
inveetioonnistaep HDbahX¢ ) torahdecaisad dfh snedmbi (atlinoisize )

j r, ' | I spcyanat.es li.f.i.e el_aw.
ShGErSh I chlePAthEnts PO O RS GHAI it b plitones for
cyyfiehiepe  daloil sbey aprad erengtemod tpdifiogo Samste anth video
dgg]t{y_arret hyl xyl enedi i socyanat e,

4,.4" - - di phenyl nmet hanedi i socyanat e, ]
2, 4' - dRpRBRyREEAGAEIITEBRAPRL ethe HDI (Al) may be used in

c&nﬁin@tmeﬁyimt@ﬁ[@@i dspianatiflsocyanates exemplified
b%%%W{?ggﬂgg %f%iggé%ﬁﬁ%%aggﬁgﬁé 2,6-tolylenediisocyanate,
xl e ol phehivd prapametel, 4ty ldinesdeyhikdtisocyanate,
té%é%ﬁiﬁﬂgﬁgygéhgﬁﬁﬁgBé?Eﬁé{@U“ﬁfh¢Edﬂﬁﬂe§9§%@QﬂgﬁedeSocyanate,

, yl propanedi i socyanat e, _ N
2k 'mﬁérgh%@itgéa@%haf’@yan@t% edyPenééphepyimpthanediisocyanate,
4 pepldipHeeRa el néradi 66¢XP88d €,2-nitrophenyl-4, 4" -diisocyanate,

5 h&JJ:#I ene-1, 5-di i sopcyanat.e,

- 3 LR b Hiferint £ W10 R nat e, and ot her

3 A% ontinect lohr 1 Gigehyeanydinest h et 14, g t-hiil isnegiansdey,anat e, 25

4qfﬁﬁfﬁgp¥l I(#%y%a&%&%é}adé%ﬁ,2%%5&%%@&@%@&%1é@@}anate,

ot her I'TSoCyanat es;
P uphickesresti G soanite, nappdihovdenst-dd 4-diisocyanate,
ndpH s enadi i s oryanal Gy dnedieogenat ed xyl enedi i socyanat e,
hydr ogenat ed di phenyl'nmet hanedi i socyanate, 30
3 1y di QB NS Ay RS0 nat e,
and other aromatic diisccyanates; tetramethylenediisocyanate,
decamethylenediisocyanate, lysinediisocyanate,
and other aliphatic diisocyanates: and isophoronediisocyanate,
hydrogenated tolylenediisocyanate,
hydrogenated xylenediisocyanate,
hydrogenated diphenyimethanediisocyanate,
hydrogenated tetramethvlxylenediisoccyanate,
and other alicyclic diisocyanates.
The content of the subcomponent (Al) in the component
(A) should be no less than 70 wt%, preferably no less than 80
wt%, so that the resulting TPU has good weather resistance,
flexibility, and hand.
According to the present invention, the high-molecular

weight polyocl (B) is composed mainly of PCD (Bl), which is
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and other alicyclic diisocyanates. The content of the
subconponent (Al) in the conponent (A) should be no

| ess than 70 wt% preferably no less than 80 w% so
that the resulting TPU has good weat her resistance,

35 flexibility, and hand According to the present
déﬁérﬁl bﬁgﬁgey of ?é%)%gwﬁcuggr w &Bﬁghg i and a
lﬂﬂﬂina¢dmaﬂnwmﬂg@m-mat@oubae wei ghtddhehtand aeactlon

| ow ey C i 0

reacﬂ}ﬁg% e riﬁ?iw_ rm]l eCl#ar vvefﬂ)fél 3' ﬁl%%tgl udes, ample,

Q%@ﬁﬁﬂne g1gae -ee SgFesiLlene, slwpeﬁhehengyegylene glycol,
,Zlﬂﬂﬂaﬂ@dﬂai J9ly,e0hutabedidihutanediu@hnediol (1,4-BD for

%hgr D e ety DAL Ql L B8 S1OE pentancaton.,

lleiﬂmmmnmmam QMHGLﬁﬁ-EexaBﬁbmt héréihlReter)short
LnRaf yer t-n pent.an I D_f ort
S50 nengRY, oPe gl LOERLLPLE)
npopendiydgddicoll, . 108303tdnﬁ§uhyhoﬂh@pnanenednelhylene

@¥@Qhet£ﬁio§hg Q%%éanaéb%h lene lycol, -cyclohexanediol,
4- cycl ohexanedi net hanol 5 X? X ro anedlm

124ﬁ°§P&B§Pan§d&FG§§ﬁEBA®I2 ethy i, 3 propanedlol

22ni-pepHenyh- B, %mb@@ﬁaﬂﬁdl9|2 1sopropyl-1,3-propanediol,
ropan 2- LS

| - - di ol ,
_ Zntgpg§%u9yp3?%§psp8§ gdl rlSO %&X-1}3§p958 338169,

22tpethplitglel hglpioBapedipahed -alethfd -2-ethyl-1, 3-propanediol,
252 L11g3- I

2 2 aﬁb%hgi 3 PF ﬁﬁ%ﬁ%&%pé%e&ﬁyl 2-n-propyl-1,3-propanediol,
223ébﬁ r22nnb§@ﬁ9r113spﬁpsaaﬁ@apbb
zzeﬁhﬁiL33th§iLﬁl44zﬁghﬁaﬁﬂb9|

szg%éyi hyp%%yé Béﬁnggégg gof 2,3—diethyl~1,5—pentanediol,
2244ddeehlhyl1] 55ppentanddodl , 2,3, 4-triethyl-1,5-pentanediol,

d%méaﬁy%!:%g{cﬁéﬁ f%é BSE&a”SQﬁxglch%Jz_ngﬁE@ﬁQ%% %?{SQLgm ¢

ut anoi ¢ aci
dampy| apédodige . adddcalkylene posihde addudheof bisphenol A.

Themaamﬁsméaﬁl%l 9@5 Hel ?gwﬁgnﬁf&ég&tﬁgﬁ%&»éﬁ%&k&m

ohpERrabls’ b%gaiaiﬁaﬁécseovh%?l%n%leesne%gnb RIS HERER 2 to
1haeagboﬂscbarthytZﬁhanﬂe@ﬁlniﬂ@lpryshélttﬁﬁs good clarity
Eéﬁ%ﬁggg uIt?%gg#?lﬁ ‘ﬂee‘%EL %1%$§%ed%6%r tols, MPD is
most de51rable because the resulting TPU sheet exhibits good
clarity and printability with very little bleeding.

The low-molecular weight carbonate includes dialkyl
carbonate (such as dimethyl carbonate and diethyl carbonate),
diaryl carbonate (such as diphenyl carbonate), and alkylene
carbonate (such as ethylene carbonate and propylene
carbonate).

The high-molecular weight polyol (B) should have a
number-average molecular weight of 500 to 5,000, preferably
1,000 to 3,000. With a number-average molecular weight
smalier than 500 or larger than 5,000, the resulting TPU will

be poor in flexibility or mechanical strength, respectively.
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clarity and printability with very little bl eeding.
The | ow nol ecul ar wei ght carbonate i ncl udes dial kyl
carbonate (such as dinethyl carbonate and di et hyl
carbonate), 30 diaryl carbonate (such as di phenyl
car bonate), and alkylene carbonate (such as ethyl ene
car bo e an ene carbo . .
hi gh- g} on t %o&ﬁgihéyg gas its major
qmmﬂnmtu@meragwlmnbécwuah weiyghtheft BOGhtwo5e00Dar weight

I r 1, h
e STt Sar 85 PRaRe5HE POt I P, RYEyester
B1yed,. tthe ﬁ@§@ﬂ¢ﬂﬁ@ TPU WiLLL bpeppesrinnhepéxresistygnce or

w%&eqeg@@mg%ﬁnc%tr%@g @ct&@é@?Ct'Ve|y -5 If the

“hi gh- nolecular wei poI ol ( % has its majo
‘const iAteM Tt f hPQHyﬁBIQQGPaPCD (B1)
twawghbn m@lw@bdthancbﬁﬁinatmeh QStnehyeahefeagéymh or

t | ti
el AR s Mot ERrbiPe, Bttt hes BelPly \Porvetner
PAﬂYOGIh@plﬁﬁghemebe¢arapomgpghtapdlpoﬂyohaﬁlﬁc@o@fw;

t hat ti Wit o
Ity Ing{ﬂ25 %%Hf (9 U%%d i QH% T %ﬁ% Pgentlon

dur abi exanmpl e,

isorpapRsed HQPPéY Oﬁoﬁ}éPﬁéFlés@éP pé%}blhaﬁhﬂg 2 to 10

cﬁbeﬂbefIExﬁﬁblgb o¥0 (&he @hanﬁdéxéeﬁﬁﬁénéc%lyééﬂ in
éfLent Even% E i s _conposed gg ﬂ%y g 1,

d oP P& RadirKGO2 -t ioprBH YbBhS. IEXGhpt e ?e fo

1li, Bebudtenetiiypliene , g BDoI 2- métBymmeBepEogayedin

1.2 I gl ycol yml, ut ' ut angdj

53Rt 818D NoG g ErBL AREEERb i ghyden TECbGhaneaiol,
1196nH9anwﬂmolneépénﬁymgtpﬁbplhepga@etaﬂéqtbylene glycol,

114909%&%B%§hﬁbd1§13 @'HEEQMthéﬁﬁﬁéaﬁmthﬁhBY|ene
4- cycl ohexanedi ol

zle%hg}cPoﬁe?ﬁﬁ@&PﬁéFHéno? Fn- Er%PK}r1133P5?Bﬁﬁﬁ%a?%r
22ipoptropyll~1, 3~ propanednol 2-n-butyl-1, 3-propanediol,

2= 1 yi é ol ,_ _ _ _ .
22}ﬁ§§8 %ﬁ B%ﬁgg F: Eotert butyl-1,3-propanediol,
zzmegbumtykethslpﬁopapeqp@ngdiol, 2,2-diethyl-1,3-propanediol,
22étﬁ?g Euhybr$pﬁlpﬁOﬁaﬁﬁgbghedlol

pr opanedi o]
2zethaﬂe?nprbmtslpioaaﬁgapépedlol
22e€hRY | 3 22 BhPI OPY4 -Hu BardQikanedi Ghethyl-3-ethyl-1, 4-butanediol,
2,3~diethyl-1,5-pentanediol, and 2,4-diethyl-1,5-pentanediol.
Of the above-mentioned examples, aliphatic diols having 2 to
6 carbons are preferable and 1,4-BD is most desirable, from
the standpoint of the mechanical strength of the resulting
TPU. If the chain exitender (C) has its major component {(Cl)
replaced with a low-molecular weight compound containing

. active hydrogen groups, the resulting TPU will be poor in

formability (including secondary formability), clarity, and
mechanical strength. Those chain extenders which can be used
in addition to (Cl) are low-molecular weight polyamines
having a number-average molecular weight smaller than 500,
such as ethylenediamine, hexamethylenediamine,

xylylenediamine, isophoronediamine, and ethylenetriamine, and
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2-et hyl - 2-n-butyl -1, 3- propanedi ol ,
2-et hyl - 3-et hyl -1, 4- but anedi ol

2-met hyl - 3-et hyl -1, 4- but anedi ol , 25
2,3-diethyl -1, 5-pentanediol, and
2,4-diethyl-1,5-pentanediol. O the above-nentioned

I i phat] di ol ' 6 carbons are
lﬁwefm@@%iu&%a'nﬁe??h%Bﬁngggﬁﬂg&ﬁg%ﬁ%ﬁg F rOWDEHaAverage
metlecdpairntedhthemaktbanthah 500engtdh ods thenoeshidtio tynine,

d}&?Fa§BlEH§P%haéﬂdeﬁéﬁgsf gégg}gg§ its major component

acur ar wei ght conpound
cont ailiithgellzdisi Ferhyteofenpgdoafs thehpreesnkt inyelPion

mwylbebﬁrgﬁﬁﬁeﬁnlnfgﬁythk'%Xtﬁbﬁ@lyﬂé ﬂf§@QPQ9ﬁf¥b?ﬁons SO

formabrlity), clari mech anlca st engt 0S€
1oRgi ﬁSeHl@Wd ER&YWAR Cgh% aﬁbB‘éeU@@élt LPRE@IRY | %t‘?%l?:@ )(A) to

(ar) e I wwlegminafjut)ar pi\@ﬁﬁbéd pﬁyyaﬁy nese 35 hawé nﬂo.’ﬁlown.ng
nber - a sge nDIe | I.er than

P RERSE- FERD! ERERF AR nak : HEABHEY hPRE HoLPh RS Lar weight
pmyyylemedlanﬁnEhelsh@hmrenednaarnEC)ammﬁ then mixing the

r@kﬂ!k%ﬁgtﬁﬁﬁghﬁg wf@ﬂ tﬁe ¥$g9180&1f§0¥§ﬁ ? ?A) metering

am noa aving a nu -aver age
apdi ghoosausL¥r mining stige @mﬁea@emmmawmv amrrials, and

peueahgneham»asulamg rmma&ﬁ@aﬂ%@ra "at Tﬂ%& pﬁéé@ﬁfoﬂ Ofherein
pad of resent inventjon be produced

o nSanEonalott: e PERely | 60V Ea1 fG o i eat iy e
pbheyerekyng nthdél eawwen@iwtomdrai@mm:ﬂam sif Adn textruder

d f the follown
=60 TULa0%Y, WErREGEUSEY. Dho Ay AR 01 I8 LRLLEILRS ene
rmu@hingp'ﬁwoth(@glanfd dhe: chrai wmlxermgartr(ec)am{mloned

rQ%vXI'rlﬁgeff&léoaifSé”ctéﬁQe %tan@n&d&t mfon herein
dii socyanate (A); netering orous m xi n

a‘éb%@/et?re%woﬁedpﬁ?%@\‘?m%?lja?% t%\ 0°dour i tBiee uCt
obeauhéd Ngy NtkKé Ll?@ré%k?m%op’?&céi@é g@?ﬁ‘ddé&l’hﬂﬁ‘tﬁfﬂfhn@tcut

a 0 nea
pgg}éner glcﬁ%@{ ﬁeﬂabo?/% =Y on r%??‘%stse‘?‘fd?%‘?‘??‘aa]ﬁ may be
r@wﬂn@@rorl@g%\d Bor teoblede predarial y B2 2B0Gs
d@é‘:gr%ié %ﬂ ind G g8l e 4 hr aMgh gT gi aiITJTeq'r form

supplying t ove- mentioned raw nateri
abrre HE al khe‘&ﬂéius’r%ruﬁ@d%ﬁ impvdaier i) EaRcidd tatersetorage

and ef 41dh or 20 310 EB0Gie T WMPdWd1utions, and (3) permits
easy molding into wvarious shapes.

A urethane-forming catalyst is not essential in the
production of TPU pellets; however it should preferably be
used to reduce reaction time and to ensure complete reaction.
It is possible to use any common catalyst, such as organic
compounds or inorganic compounds of bismuth, lead, tin, iron,
antimony, uranium, cadmium, cobalt, thorium, aluminum,
mercury, zinc, nickel, cerium, molybdenum, vanadium, copper,
manganese, zirconium, or calcium. Preferred catalysts are
organometal compounds, particularly dialkyltin compounds.
Typical organotin catalysts include, for examplé, sfannous
octoate, stannous oleate, dibutyltin diacetate, dibutyltin

dilaurate, dibutyltin maleate, dibutyltin mercaptopropicnate,
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obt ai ned by the foregoing process is made into strand
cut 20 pellets of TPU |f necessary, the processed
materials may be recycled or aged for conplete

‘reaction. Extrusion is desirable for continuous

production. TPU in pellet form gives off (1) no dust

P A o dracdezicsBiiteo| LFPenenoliy pf) the catalyst

mﬁyrnany:ﬁiunmnﬁ|nmsbnn¢tunhe Vﬂbbéﬂﬁlﬁbapﬁsthé properties of

proéﬂi | %Ep]%%ﬁf%t%F¥§ onaﬁtgggenthgltge raactlon time.

on of” OWever
Igr difsenetyial Uye 0 . @§@d tte Bewuse preftirehlyi abouhd0t 601 to 2

RS U QPR 1r afoldn®N oF khei§e§g%§bﬂlﬁlk ullge any
cormmon_cat al yst, such as organi C conpounds  or
i nor game nds ombithaughaine ggtenider ((gnshould be

FRIEt 117D 1Y molladh i o a4yl Y B)) 6@b§kbm bherikeng, abaﬁtmaﬁlarly
ceriym _nol um vanadlu

ckel n
b o Ao idbe 5, erEERFU 18, ShaLL: O 1pFaForELhe of
(€at/dIB)st £har eesalgdngnBPil weadpbangdsorpant nedhanliyal

é#f@ @g&tlg %aqmgﬂagity3§llxahaﬁhgOgg98§&59y0g5@h38£ilty)

st anno anno
ﬂﬁS@@FélV@ﬂﬁutyltln di acetate, dibutyltin dilaurate,

dltnn)@ﬂél}dﬁmm%%é%lamsbgﬁﬂuhhnb@ekeapaﬂp%ﬁehoaahﬁ that the
d di butyltin dodecy] nercaptide. The ampunt of K
m@iﬁ5l§§Flonﬁ§ 9&F9Vﬁ|Pﬁéﬁ?gﬁessFPEPﬁoﬁg lﬂ%ﬁ%ﬁ@@ﬁ@ gRoups is

epalptopert lesgel thaw URBELI ahg, shatléLathanni/1,

t { t , I ' [ |
oGeBhEbes elfy, B8, BFerabsabhue ©: 6oAT 878 s mlpy, tosor
sppélegt shaanBufp/of t BE thacmobﬂrnratu0elsThmapbéyothan the
lﬁﬁéraQQmEEe @ﬂ@'Ee@ﬁi%QgSrT§ﬁDw§fPuﬁg %@orffg hQ?ﬁanlcal

mol ar ratio (C)/(B) fromO , particular
SFFSHQIhtBeQaUV@tﬂfaﬁt§x§@§§¥v@P¥e§%%?¥ welght ge Al tiee molar

ratlo(i%/iB}gethEh&ﬂSUhélﬁﬁngLhﬂmit ben®opEshiting TPU will
nec han ical _10 stren bi |t (i ncl udi ng

t
k38H a%? FBPREDFTF ygue F%sé% CETSEFY: The raw
naterﬂabstshsubbtbanbddTPH sbohld hayethaWetbht—anéaage

mB@EleQ£  ReibHe pgggggsghggogpgggooééogﬁggféfa #PUS, 000 to
5&?1000 It w111 be poor in strength or formability if its
molecular weight is smaller or larger than these limits,
respectively. Incidentally, the weight-average molecular
weight is.expressed in terms of that of polystyvrene measured
by gel permeation chromatography (GPC}.

The TPU should have a hardness "A" of 70 to 98,
preferably 80 to 95, as prescribed in JIS-XK7311. Because of
this hardness, TPU feels hard if it is in solid form but
feels elastic if it is in thin Fform.

Incidentally, the TPU according to the present
invention is exempt from fire protection law for its storage
because it is produced without organic solvents. In addition,
it does not cause environmental pollution during its

fabrication.
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15 preferably equal to or larger than 0.85/1 and equa
to or smaller than 0.99/1. If the nolar ratio is
smaller than the lower limt, the resulting TPU wi ||
be poor in nmechanical strength because of its snal
nol ecul ar weight. If the nolar ratio is Iarger t han

the upper Limt he resultln TPU W | be poor in
appear'g]ﬁ%e%'%ﬁ]eof O%IF? A e L{‘Hlfén c%ft albrf"e ngqyporated
wihidulal ramdee iy wefi giidigviaresg e uci lasc wlldp vegeght, bfydrolysm

%% fhgl E%)eql'lp O%n'lﬂr 1%&1%4' yUJVO ’lq%%[tt %bF%Q%EQ‘OOUVI t.LJ.ght

€ poor in ‘strength of fornab

St teickil 2T weff ightex .s %ln@nf@mmgg éﬂ-bteh?&n iifepecessary.

i m t sth@Sk&e5HECEF Vaty  prdidiftentdldibidde s é)roduced by
m%{ ht - avera e nolecular weight is expressed in terns
MK AT Ehsy Palhedite Meddoned apPvgeinger edilipnor sheet,

chrommt ngn&p%:(cﬁDC)ar?det@eﬁplﬂgg‘hﬁhﬂgd thaveiamhakrdeesst into a
- A 70 to refer to as prescr

adiizla harp W ooieiind (AR ndy o s3Pimang” TR0 EBGPsvay it
3&unbaﬁlbhe|tplaasmim(¢ﬁummm pure cfisdlon ¢haatformﬁngs sach as
Keyddd Edr0ldRe JtYdeN idldumeig s TPU according to the

present invention Is exenpt romfire protection | aw

for it%&yr drming gk e goeqmddsded wist fedtlows. First,

t@fegayHétetSQJh\i@H has Beadihlaen £r3m rthfedg@% atgt mea@l;%sned above
apri catl on.

nnent lution during its
lfP < eﬁﬁ@“%ié%@%?“@ﬁven?ﬁ&n g§§eﬁéd|ﬁ@&?ﬁoﬁﬁt@&ouﬁPFthto
cal owar icenytaaft addint ithes melchuades! wacagelnt Alaydrobysmmg, the
I n agen xi_dan ly absorber
fgrﬁﬁﬁ'%h%%g'nggfm%ghﬁﬁ ga kr relnfngIHSC X) i f
Sﬁé@ééélé}r waysbﬁn@cwpédsbﬁdt he frédemns. |nFenB|tonth§ sheet

witls QEhU ¢R ¢ %Een”ﬁ%ﬂ%gfkﬁﬁ ¥BU @Pblﬁgsmgﬁﬁﬁbﬁ@@da399¥els heated
into a filmor she mm thick, and

R r‘ﬁOFr&ePﬁé {1 Iheoposiened: Apges laegftﬁl@aeéh95§WE9n "tenale
avigdc hamef mbtmegunﬂeﬁ gapun@. | AftBirScwdYihl, tBe formed sheet

0 I SI| obtaln precision hin_for S such
lB %%Tgl a %fOF!gFECt#%ﬁ ﬁgﬁPﬁﬁéntsInvsgtB%F case.,
hﬁ@tnhggtﬁmyebetageonﬁlmbheahastfshbumg.pEeferablyhbe 60 to
sglgeet which has been nade fromthe TPU as nentioned

above

EXAMPLES
The invention will be described in more detail with
reference to the following examples and comparative examples,
which are not intended to restrict the scope thereof. In

Examples and Comparative Examples, "%" means “"wt3".

[Preparation of thermoplastic polyurethane resin]
Synthesis Example 1

A mixing tank (capable of temperature control) was
charged with 932.3 kg of polyol A and 67.7 kg of 1,4-BD.
After thorough mixing, the mixture liquid was heated to 60°C.
The mixture. liquid was transferred to a head tank, in which
it was heated to 75°C. The mixture liguid was continuously

fed, together with HDI, to a twin-screw extruder having its
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I's heated and softened. The softened sheet is brought

into close contact with the nold under vacuum After
cooling, the 15 fornmed sheet is denolded and tri med

(if necessary). Stanping nmay be acconplished as

follows. First, the sheet which has been made from

the TPU as nmenti oned above .is heated . and softened. .
P S e £ oG &5 FageF et veditF&rtdie OTahigPRgTe 160° C.
armid Inderrtv:acdlaonc Alangr ac dfolnwagd ehd:f ezsed.sheae 28eding
I.s. demol.ded and trj d.jt _ne ary) .. In_either .
Rt VAR B IR Lo 99 e O a3 Eecaing
e arfaliihe B BEraso 55250 mCn . EXAKRLES1ted5 réhdén was

MY i d [ QN r et ai s

drlef er efnd?; ﬁtﬁoll (Jt ngefao%ﬁgrv%n?eﬁéfaﬁp@eg hgnggggr%né%gt F\?g and was
Rularift s pPeddifiteh afitem o ndedft@rr @geinsgt atnhgs° ¢ for 3
&8aPe e afas l0bt PP lae & aaipd «CorP2hatine@ 16x2AB! es,

“It" neans "wt % . 30 _[Preparation of thernpplastic

BOS e 7oSm o L8reh aEis hE 81 BRE LEnA th PR Patk  The
recapa e O fantcenyie maitsu i@ Oc &t/hal ) was charged with

932.3 kg of polyol A and 67.7 kg of 1,4-BD. After

t horough m xing, the mxture liquid was heated to

Symthesis Pramples)Ze to] guanadngynthesdteCorparativheBdamples
1tarkszin which it was heated to 750C. The m xture

“Tirquird was continuously fed, together with HDI, to a

t wi n- SCreWw & RIRTeHAA AF il SYPdhseist fremedieudt ¥@s
repehalddows. gAvel elaRipllysof Phoppen: PHEAE, ofatAkdibplastic

Lt QC, and.a forward, end: ,225C _Th eedin rate
B e i, 285 R, FRe Rhs 585, B Fremdnatine PeaarAghoea as
shawa éh MadlEBl lwasds83 g/ min. The nolten resin was 5
di scharge through a strand die and the resulting
strand was cut into pellets after cooling. After
ageing at 25C for 3 days, *8Rdeelnas obtai ned a sanple

of thernmpplastic polyurethane resin pellets which is
designated as PU-1. The resin feed anamathaas B8hple
kg/ h. 10
1 2 3 4 5
High-molecular weight polyol (kg)
Polyol A 932.3 | 914.4 932.3
Mixing Poclyol B 857.3
tank Polyoel C | 857.3
Chain extender (kg)
1,4-BD 67.7 85.6 | 142.7 | 142.7 | 67.7
Feed rate of mixture fluid (g/min) 2,447 | 2,387 | 2,139 | 2,139 | 2,430
Feed rate of organic diisocyanate {g/min)

HDI 553 613 861 861 570
NCO/CH molar ratio 0.98 0.98 0.98 0.98 1.02
Sample designation of TPU PU-1 PU-2 PU-3 PU-4 PU-5
Result

Weight-average M. W. 87,000)|92,000(82,000(83,000/150,0600

Melt viscosity (Pa-°s) 1,200 | 2,000 ) 1,000 | 1,100 | 9,000

-.]__0_
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Synthesis Exanples 2 to 5 and Synthesis Conparative

Exanpl es
Exanpl e 1 was

1 to 3 The sane procedure as in Synthesis
repeated to give sanples (PU-2 to PU 8)

of thernoplastic 15 pol yurethane resin except that the

formul ati on was changed as

shown in Tables 1 and 2.

Tabl e 1 Synt hesi s Exanpl e iZ%iS gigh-nnlecular wei ght

pol yol (kg) Polyol A932.39

. 3 M xi ngPol yol

B85+ 3—tankPot-yol—E85F+3—Chatrn—extender—{kg)
1, 4-BD67. 785. 6142. 7142. 767. 7 Feed r atgibbsiy Kémrmeative Example
fluid (g/mn)2,4472,3872, 1392, 1392, #30—Feed rate—of
organi ¢ diisocyanate (g/mn) HD 5536138818615702NCO|OH 3
mol ar [rati 00. 980. 980. 980. 981. 02 Sanpi e destgnatiom df
TPUPU- iR 710e 33 4398t Red Pt WWEP ght - aver age M
W 87, Q0092 q€082 00083, 000150, 000 Melt viscosity
(Pas) 1, 2009880 0001, 1009, 000 - 10 fTable 2 $ynthesid 857-3
Conpar|at i | e 123 Hi gh-nol ecul ar, j ght pol yo
Ykgys ol yo‘lSe %ﬁg;@s Pol yol C857.3 M Ki r?ali\gank Pol yol

7.3 Polyol D 857.3

Chain extender (kyg)
1,4-BD 142.7 142.7 142.7

Feed rate of mixture f£luid (g/min) ' 1,877 1,877 1,843
Feed rate of organic diisocyanate (g/min)

MDI 1,123 1,123

H,,MDI ' 1,204
NCO/OH molar ratio 0.98 0.98 0.98
Sample designation of TPU PU-6 PU-7 PU-8
Result

Weight-average M. W. 105,000 | 106,000 | 121,000

Melt wviscosity (Pa‘s) 2,200 2,500 4,800

Description of components and properties in

- Application Examples 1 to 5 and Application Comparative

Examples 1 to 3 and Tables 1 and 2.

Polvol A:
Polycarbonate diol obtained from 3-methyl-1,5-pentanediol
and diethyl carbonate
Number-average molecular weight = 1,500

Polyol B:
Polycarbonate diol obtained from 3-methyl-1,5-pentanediol
and diethyl carbonate

Number-average molecular weight = 1,000

-11-
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Chai n extender (kg) 1,4-BD142.7142.7142.7 Feed rate of
m xture fluid (g/mn)l,8771,8771,843 Feed rate of
organi c diisocyanate (g/mn) M1, 1231,123 H12MD 1, 204
NCO CH nol ar rati 00.980.980. 98 Sanpl e desi gnati on of
TPUPU- 6PU- 7PU- 8 Result Wi ght-average M
gwloﬁéQ20106,000121,000 Melt viscosity

S)2,2002, 5004, 800 Description of conponents and
pr dpery¢asbommite Appll cditamdd diqpred b -thexanamid ol and

App '_g‘:@}i '; Ciq;ggﬁ[lﬂ};ive Exanples 1 to 3 and Tables 1
and&:IZ. OJF)%? A" Pol ycar bonat e di ol obtained from
3- g riaverage arediaflar gedrah tdi=etlhyWl00car bonat e

puRkAr paver age nol ecul ar wei ght = 1,500 Polyol B:

Pol ycar bonate di ol obtained from

3- MERIEAS D - Het ARG dfeilethPv teaeddedt @nds adipic
Nurdrera aver age nol ecul ar wei ght = 1,000 -11 Polyol C

Po'r{ rbonat e di ol abtained from.1,6- h@)ﬁ nedi ol and
HiH s Boifd%e ARy &5 de’r weight =
12 4@@@ 51pdl-poltabBdiBdl yest er di ol obtai ned from

rb1d- bk&‘e?c%ﬁ@%ﬂéﬁ@ﬁ@ AdiBLevaAgid Nunber. average

I ecul ar wel 1, 4- but andi ol 10
MH@L HeamBipprandrgithasefanapeymoRte
HAMbT-:di pheitbgeRizhaiee dibheeyandtBanediisocyanate

TPU: Thermoplastic polyurethane resin

Number-average molecular weight
Measured by using a GPC apparatus: Model HLC-8020, from
TOSOH CORPORATION
Soluticon: DMF solution (1%)
Analytical curve: polystyrene analytical curve

Melt viscosity
Measuring instrument: flow tester, Model CFT 500C (from
SHIMADZU CORPORATION)
Measuring temperature: 180°C
Die: 1 mm in diameter
1 mm long
Preheating: 240 seconds
Load: 98 N
Amount of sample: 2 g

12~
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H12MDI : Hydr ogenat ed di phenyl net hanedi i socyanate TPU:
Ther nopl asti ¢ pol yurethane resin 15 Nunber-average
nol ecul ar wei ght Measured by using a GPC appar at us:
Model HLC-8020, from TOSOH CORPORATI ON Sol ution: DMF
sol ution (1% Anal ytical curve: polystyrene anal yti cal

asur.i. instrument: flow
tes\i%a%ql\% cltf éﬁ?&g‘%ﬁfﬁ %Séﬂ? MADY&J CORPORATI ON)
Rﬁfmemqag Exampdest r &0 fg@nd Refpirence gpmpardtiwet Ekamples

11 g4 ong Preheating: 240 seconds Load: 98 N Anpunt
2 g [ Eval uation of pol yuret hane resin]

“of sal e.
Dot o BReh mh bl p e it IR O AR dato a
shepl(@s 2 fint Q:Iﬁ_df;ﬁ)CIbyOfexttﬁtﬁsS.@ﬁphﬁ&, tBE XekQ1PWYng, sheet was

de i t (0.2 t hi ck t .
R oot 113 SodETREE AL BT R Hared? Offiobflotke T-die
Hempeeradiunree waas 17R0C .andheheetudite offerpeatatiii enwase shown
b/ 9pathe J 3 LS Ofr2y ALiBhOByaney oMl ekl FBR! Bndnic
V\i45§@@é46§§t1|0@4twy

. The rr@§uultt§ @1f the tt@§tt are shown ip Fig. 1.
Fig. 1. 10 Table 3 Reference Exanple 12345
TPUPU- 1PU- 2PU- 3PU- 4PU-5 Fi | m appear ance00000 Weat her

resi st ance00000 Hydr ol ysi sE nce00000
Reference Example
1 2 3 4 5

TPU PU-1 PU-2 PU-3 PU-4 FU-5
Film appearance O @) O O @)
Weather resistance O O O @ O
Hydrolysis resistance O O @ O O
Oleic acid resistance O O O @ O
JIS-A hardness 85 90 96 95 86
Strength at rupture (MPa) 49 57 56 55 51
Flongation at rupture (%) 770 610 650 630 760
Printability

Vacuum forming O O O O O

Stamping O O @] O Q
Secondary  formability

Vacuum forming O O O O O

Stamping O O O @) O

-13-




O eic acid resistance00000 JI S-A hardness8590969586
Strength at rupture (MPa)4957565551 El ongati on at
rupture (% 770610650630760 Printability 0 0 0 0 O
Vacuum form ng 00000 Stanping Secondary formability O
0 0 0 0 Vacuum form ng 00000 Stanping Table 4

Ref erence Conparative Exa 23 TPUPU-6PU-7PU-8 Film
appear ance000 V\éat her resrgilfgrlréeixo Hydrol yS| S

falV4

€St Dl aIIbCU/\U u CI U ClLaI U ) CDI Dl ClIILaCUU/\ \J1 J‘
har dness858685 Strength at rupeiﬁrenvéwpawms\?e Example
El ongation at rupture t@&50u68045u Hrln[iylll[y Z
TPU PU-6 PU-7 PU-8
Film appearance ' O O O
Weather resistance X X O
Hydrolysis resistance O X @
| Oleic acid resistance O @) X
JIS-A hardness 85 86 ‘ 85
Strength at rupture (MPa) 49 50 57
Elongation at rupture (%) 560 680 430
Printability
Vacuum forming O O O
Stamping O O O
Secondary formability
Vacuum forming O O x
Stamping 7 O O X
Appearance:
5 Resin samples were visually observed an@ rated according

to the following criferion.

(O: clear with no fish-eyes.
A+ clear with some fish-evyes.

X: cloudy with bleeding and fish-eyves.

10
Weather resistance:
Measured according to JIS K7350
Irradiate with light from a xenon lamp for 2000 hours.
O: AYI < 10
15 X: AYI = 10

-14-
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Q 0 0 Vacuum form ng 000 Stanping Secondary
formability 0 O X Vacuum form ng 00X St anpi ng
Appearance: 5 Resin sanples were visually observed
and rated according to the following criterion. O:
clear with no fish-eyes. A clear with sone

ST exs . Wth bleeding and fish-eyes. 10
C{i\le% er ?iesll)ésstlgr%gl%ﬁ Measured according to JI'S K7350
| r riageBaated tn | tepes febrAecseson dmariid Gttt hedr gsupture

0 et Wés MedWirda I0redd ALl Grfid SHRISHANC Seen

Eval uated in terns of decrease in the strength at
r uptrerssdhi Eh w1zt &f P& foe LahfiWssheet had
been nrawed sasbdrinli®ito agid A1 1REfPerdddrawrs. S

Rated according to the following criterion. O:
decr ease &'ssd W%%%Sdﬁ@\% no |l ess than 50%

X: decrease no less than 50%

Hydrolysis resistance:
Evaluated in terms of the strength at rupture which was
measured according to JIS K7311 after the sample had been
allowed to stand in an atmosphere at 85°C and 95 %RH for
30 days.

Hardness, strength at rupture, and elongation at rupture:

Measured according te JIS K7311

Secondary formability and printability:

Printing was performed on that side of the sheet sample
which became concave after forming. After coating, the
sheet sample underwent vacuum forming and stamping. The
resulting product was visually examined £for printing and
drawing.
Printability:
O: no deformation in printing
X: deformation in printing
Secondary formability:
QO: with sharp edges
X: without sharp edges
Conditions of vacuum forming:
‘Sheet heating temperature: 140°C
Vacuum pressure: 1.3 kPa
Forming time: 20 seconds
Conditions of stamping:
Sheet heating ftemperature: 140°C
Press pressure: 10 MPa

Pressing time: 10 seconds

-15-



Hydrol ysis resistance: Evaluated in terns of the
strength at rupture which was 10 neasured accordi ng
to JIS K7311 after the sanple had been allowed to
stand in an atnosphere at 85C and 95 HRH for 30 days.
Har dness, strength at rupture, and el ongation at
rupture: Measured according to JIS K7311 15 Secondary
f or mab?PYPEPranti preetadt1$ty Printing was perforned
on that siMigasefriie ishastumeatn RhethidioheoBIe 0CPRCANED
after formng. After 'coating, the sheet sanple

under went “vac )form' ng and stanping. The resulting
pr oductndwes vhsubdl Yoekagn emdifokenps i nting and 20.
drawi ng. Ruintabi] ity : .det tion in printing
X: defor magtﬂl on P{ﬁJ Bzr#ﬁ)ﬁr%étu%géon&gpgﬁfor mability: 25
0: with skate edgdenperafureoliseharp Cédds Conditi ons
of vacgyge{nLs ng: Sheet heating tenperature: 140C
Vacuum pressure: 1.3 kPa 30 Form ng tinme: 20 seconds
Condi t i ond i€ :st?afi ng: Sheet heating tenperature:
140C Pressnpr:esuim 10 MPa Pressing tinme: 10 seconds
-15 10 Dynamic vi scoel asticity Measuring instrunent:
Rheovi br ofbidS¥:0 200 (B&D Co., LTD) Under the foll owi ng

condi th ongns S Y L% LAIPEr 3G - 100C
Frequency: 11 Hz
Automatic load: 6.1 x 107? N

TPU in Reference Examples 1 to 5 gave good results in
all the tests. 1In Reference Comparative Examples, however,
the samples PU-6 and PU-7 prepared from MDI as an organic
diisocyanate were poor in weather resistance, the sample PU-7
prepared f£rom polyester polyol was poor in hydrolysis
resistance, and the sample PU-8 prepared from H,,MDI was poor

in secondary formability.

[Evaluation of polyurethane resin keypad]
Examples 1 to 5

The polyurethane resin film was formed into keypad by
vacuum forming or stamping under the conditions mentioned
above, and the resulting keypad was evaluated. The results

of evaluation are shown in Table 5.

-16-
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i5

Rate of tenperature

ri se:

2C/ mn

Speci nen W de:
Long: 25 nm Thick: 200 m Dynam c di spl acenent:

4 mm
16 pm

Frequency: 11 Hz Automatic load: 6.1 x 10-2 N 15 TPU

in Reference Exanples 1 to 5 gave good results in
In Reference Conparative Exanpl es,
as an

resistance

the tests.

the sanples PU-6 and PU-7 prepared from MD
- vveat her

anoh,gaﬁglgan'pl e PU— 8

organlc di i socyanat

poor |n'hydronS|s
prepared from HL2MD

e were

20 YESIStanCéV

WAS PO

r In secaondary

al |
however,

formability. [Evalu

at i on of
The poly

pol yur et
ret hane

hang reg
resin fi

i n keypad]
| m was

25 Exanples 1 to 5
pyed into keypad
under the condition

byPUvgcu
s nmentio

Hm
ne

dygﬁr
above,

19 P§_St g

and tih

”pb894

PU-5

V&S
eva |on
PU- 3PU- 4

EEL#D é&s %}‘% y80000
Doy, iéﬁgéﬁlfetrggoooo

pad was eval uat
e shown in Tab
PU-

Eval

Vac
i nt
i nt
ate

Ke
Ke

ed. The

e 5. Table 5 Ex4d
lum
er f e
er f er.ency
0 by~vi st

orm
ence

results

ng
200000 St
200000

jal | obs

of

npl e 12345

aon%g

eer%g

g@ether the keypad i
epF%sged st rai ght

Depressability

Key interference

Wi th a

s broke

O
O

h or dant

O
O

nged wher

O
O

stronglly

O
O

Depressability:

Evaluated by visually observing whether the keypad is

broken or damaged when strongly depressed straight with a

fingernaii,

criterion.

(O: break and damage are not observed.

X: break and damage are observed,

Key interference:

and rated according to the following

Evaluated by observing whether depressing one key affects

its adjacent key.
O:
X

adjacent key is moved very little.

adjacent key is moved greatly.

It is noted from Table 5 that the polyurethane resin

keypad of the present invention exhibits good performance.
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fingernail, and rated according to the foll ow ng
criterion. 0. break and damage are not observed. 10
X: break and damage are observed. Key interference:
Eval uat ed by observi ng whet her depressing one key
affects its adjacent key. 15 0: adjacent key is noved
Cﬁg&é little. X adjacent key is noved greatly. It is
§:from Table 5 that the pol yur et hane resin keypad
of the present invention exhibits good perfornance.
CLAI keyp rethan I.ned
ma KyeRe BB pEHETFRTR, CERRTaRE PLEG
tbﬁ@fﬂﬁaft@s ﬁilﬁgPO$Y\Ahetbﬁne saedin hehaobl lwsttlcermoformlng .
wﬁew%e&BﬁaetﬁgsﬁsPiéselc"Ebi%éfégig orofuct of gesin

lets resultin romreacti tween an organic .
m@}tsgeygﬁgtErogpytCgﬁpgggannﬁph}gt@fresultlng rom reaction
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