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and hence when the lamnate is heated for curing the thernosetting resin,
the foamtd material is not deformiEP .0 4375684 Bi nce t he PAT foanmed 50

material is scarcely deformed even by applying thereto a slight pressure,

't he foamed material is scarcely defornmed even when the | am nated is pressed
for curi ng@t”h% s‘t"HE’F'ﬁb%‘é'?@I"}?Qt of Jus fventiqn, fop, foaming,fh Jhegmespiting iesip. FlARRINGRgeRts al
and t he t FldPdipste fﬂs'H% hile.thp ﬁesf"s'sg‘t‘?"dﬂa‘lﬁf ‘F%%'sdeth‘* repin és fpatedragd Ged- r'ﬁai"@r"ﬁ%
caus®es an"aé'P‘é? "? 398 gm?’bf anipg, agey Pr%‘&? usef

ThusM S Greslfj:d? ?qeg '%tiana(t??ﬁeg&tjie a gas an HP or a ga. ICN 1S AI§SO VGKQ;
ey @}bmu%%d%a@ﬁﬁt

surely prg mt

one surface gfmd p@l‘iﬂd@‘t 205U ltrf|l9 rdll?dimfﬁgbéﬂ%b ahf Btraph
surfaces mtuai.cmna’efzo SaRPESlor Wl dsal iGuR 0P GAVdrs BotBiodrA B shdlacilonsiCt Ur € 1 N

whi ch tihie PAhe luRargaCthérbstiih@ kesinScohtaihifg ABSHE BndOL todRRG dobvd carl 66 lessilP brep&téy by ber
cont ai ni Naixing atfelvegi Wit the fideRSdnA theJoamingigerd. Wb af) Grkatorkicl Polfestet rdsih is usbd hcthe
enbodi menthemfosdting Sesim \aemixiunot & gwetf roaldingn cpnipaandt (SMC)Tarsled foamiyg ragant Mmprégnated

f oam ng atherein carsbeagbdkab itie the resin while the resin is in an uncured state
and t he resiThe piorepaichstrudtuahmiaterial efdhis inventidni ean bepeparedibyi bringing tha dhwrmadsettingt resin al s
can be "useutaigingtiibers F’ésh?ﬁoﬂagagﬂﬂﬂt into Tartact widinthe gurisgreefttheoRA Tiganiesicaptdrigly fotnieg a

t her noset FRaP@ capalle @f foami refin ip acqirgetion ppraendicylergo dheseantpel sréned Beinepnie BAT i s
deconpose {pamed 'aaff °i?|“'"5 resin ?‘HQP'VPPP&PP F‘Pnéesb‘,‘u'f'lt'?'ﬁg;’aﬁ% é}eé’fyﬁﬁa\ﬁ""(wft he
resin to 8ﬁ'éffa ﬂ{;’ f°3m? ff?' °‘”8' §§d’?m'

resin at

@ evs fecl
oame aena tls re unre to pr ss mae for ad us W uring § et erm ﬁn
but i s *VapgTe o 6 Theel %& .S%s ‘i he

CUI‘I\Q;g te[mu@ly n d fa §'o pw Eeh'ofjd

are 2, 2" - gaih e Héknidseti Elj Riso n%ﬁé%ﬂ%?ﬁé@ﬁ&&ual |§1 cB@tdBf@m%d b aﬁﬁlh&ﬁ

al so exang ees‘s.grq forels4ife, %a?m%a'ndt otidl i ctkcdly ddisHmed WionREdsQlrs 14 Bbslibd) GhilsBdlfing the

acet on@s th@rmosetting A&tinl AGS) leGsh WHAR theiriale i8 Btrdn@F bRsROhAPAT Bgndd hgdral @mfs

f oanm ng agesit dgermatv ofigahd JoePhd was td fdaedidiittng. the resin with the fibers

and t he foarrhisga aigetutal muthdeh wheteinuths lber-t@itainihg fazivige Sb@iosdting irdsin 2ad the ®AT &ambde

t her noset Matagpl are &iminated ima wrtitary bodyfcambeséesityt andrsirely pgparsinpound (SMC) and a

foam ng agem thisrgmbedimert.cbi tilieecostaining fnambe thewreeetiing résin hay. beTirmned oo prsswitate of
st ruct @e athefid{Tefpangd materiahbwl may\keniotmed anchethheuripges ok the PAT\fodmed Todterigl oHerm a

t her noset ganAyclr gituciyrer iy whichnthe,iPAT rfeanted Uéﬁ‘%'a'aﬁd“tﬂp?s@%r?PWge"ab*@n?(he?tﬁPbthe dheract

with the SQPFaf"H‘Qé"aES‘Pdt’eﬁ’é PAT foaned: rraterl aI f or mi nsg pace ca abI e of

f oami ng t he Wgsﬁ"f?" P&Td?ﬁ"@ aEg}F’ia' gﬂ" 232 “g‘?l‘"? f?féﬁ?f‘a”c’?'“ é‘?!§g‘;$
bet ween |gI?: r n?:gn 6?9 EA?F‘ foaén atertal, the
Ihglg ;éﬁ Efq f amed m ter | |§ frgi IH 8so as

f the

heatin ds t FI en?"m%ng hea rﬁs omo her !
porti on of %h ol s i a Iea%ts1° 0B fn%%m
f oaned ma ataﬂ em% |£I hQQa ﬁl&f?ﬁdﬂdlhgsst ﬁ ﬁ d a i fP l||n Ryt stﬂ' rﬁ;th
case, it 'n% AAWE\ ﬁ@%ﬁ?&%ndﬂﬂs W Feshtimg Wb th Bulfte 6 ¥ RailiRtertndfingZ R high A&IERhin out
nat eri ab . stehgth mehrs the the inkifid rdiv@taRt6 B pulilEout, WRich RlsBitabm for @bAdBidtidowdril) &hds!
when\ gur i RaT folfed @6 @< ihva@tioh RSdulbblelaB @ sl@fian@beria.S pressed in a press. | n
this case, péracesrding tonthe plobss B s irvaiierd PRE icontditidg 4 Ramiod agedtialekiyudsdfrére Bed
at a tenpexadicy dadbine irca@iteh 3@ o @ Gdneperajuret diet baaLmEAdC AATES foahed & anmit exdabion ned
at heat i ngtié @nd e PAT rfganteld enatdrisl evive tah i apigprene gensity #Y feoy 0.8% C @7 tofven® RAT bé easined
mat eri &b Pairadaflee| sincel avhitsr entrddeldyPAThie feamet! iandhiasom swiface tegipprgthite b higherthas, the he
f oamed matwsthl aeling pejtathe siripcedd figr e doamed materipd isceughtdntp sonfggivitheadiayif ol agolid
curi ng t hbavipg 2 terpReraie eh lewen dhap dwjgipss pgnsigon roird Af R A fargilly pusidenivagogl the surface,
strongly B‘Pé%’?é%i of the,RATaamecdyaiesial v ealigifiqd nithoul frae for erystalizatiop. |"(’£‘°r8@f Be ARy
only and o‘B%f [} 'F l%’é’ef' hgus. Ga"r’f‘gd“gtef"lﬁ'l?f 'é‘a"'"FHG"scryﬁa"E‘t“f ofde ‘iﬁ“ sfpce g é’f?f
uher e 101 8% (Tt ABRRREIEAE Y GLhe Y e ﬁ"”g.g“ifn ggg? A
lrrﬁ‘t SL: 2" e I§:I(:'(rli sIL::ou st engt eaé"E. é{?ﬁ:‘?& E‘Pfflazarv%ry ha@msaufl ejr ?,tr%ég r|1 nge rgstagnc%ﬁd gd
formed on 0 mal%&? |£ éﬁ];aglé)mge g@taegttjua ralb gter thp%chQan&qh.Q n

i AiaRad R irflelaftn tb the feB4eBr fha Y & BhoSdidrddGibi Whrdetkdl

both S%Efﬁ'ﬁ&fﬁ lveE epﬁd
whi ch themE,QrTa|foa materl al is interposed between two sheets of the

fi ber- cont aisa] iR this VBRI, FATSS led BOWe niatehsl for rfcmn{% idamadmetelER bR PAT ha®h nighi S
| nvent i OnhékRseskitahddl SakMBERSPATS is Abt SoRdtEd aiBa BifperBRIGHeR al 200°@Mhdreby el wiER a and
an apparent density of fromO0.05 to 0.7 g/[err] the PAT foaned material has

sufficient 35 strength and heat resistance and further is |ight-weight.
Furthernore, since in the PAT foaned material, the crystallinity of the
surface portion within 0.5 mmfromthe surface of the foamed material is
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PAT foaned material of this invention is suitable as a structural material.
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crystall i H?'tdile’&d at"ﬂu"t P{ a%orhter on &QSt {?gﬂgg 8% AI so the bendi ng
strength S0.Q, grr] the bend- flexed am)unt was 1.2 mm and the nail
pul I@g mgﬁen'gf%ﬁp—l?ﬁ was 9.5 kg f. On conparing the foamed board
obt ai ned i n \CREREMb:AISR ErAdiDa®ET 1limch shdaending amdst rRasite adisini aabht inExkvpiorpl e
1, it canypepenfdy fbemphdhg With aisEidaridaahebt of ExXalible 2iand et rrganti¢Eofampib@net!) sheat
excel | ent werd ct),h@réaendl ng strength and the nail pulling off strength as
conpar ed Wi tif thelvempadiasrekabplartss PET tolreedceng avas senarek by eared mensercas Expraple 2
expansi on ekaapt that Wascoalingosdtal piatee werp fid uspdcang dhe, exp&iet-PEritaged sippt Va5 4“8%%‘@
the sanme patoaiyctool avitasit Brciblypdoeling the feamed shepfat t he content of but ane as
f oam ng agerthenatbe Toad®il ppeakerag Hut gerrendisulariysiontheriextrudirg difpront Aed g‘?t?"&"g’f‘ d’Y‘?s
pressure WossveQ np eiell portiorar obspaiet at tamwdrce dipraphis re ar ed. The oa_%r’q;l
sheet obt ai N¥epnHERI P@PW"dit?f thyy fopmer ﬁ'??P"aH‘de PPk de 't érﬁ et
f oaned shé&gtsitpefdhepart PRTF'EQIF%‘F? pt°ﬁ'8" &WW E{.‘g‘e flﬁ'ff a"gfnﬁi e
section \/\/Q%rtrhﬁgq%'é‘ia\/@&' 958 9-2 andt E}gﬂ e 14 %ﬁ; VE
the centr fCE)
fromthe % j? g Yt 11 Eoper |es o eetaﬁl\%\’/lelirirg neggﬁt”e

en A éo\h'\pm the foamed sheet obtained in Comparison Example 2 with the foamed sheet obtained in

Example 2, it can be seen that the foamed sheet of this invention in Example 2 was excellent in the bending
strength, the nail pulling off strength, and the bend-flexed amount as compared with the comparison foamed

t he mean
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35 0.22 [err] the density of the surface portion was 0.24 [err] the
density of the central portion was 0.21 [err] the whole nean crystallinity
was 22.3% the crystallinity of theERQABZO8B4 Bdrti on (thickness of 0.5 nm
was 18.7% the crystalllnlty of the central portion was 22.7% the bending
strength of 53.9 [er t he bend-f| exed anbunt was 12 nm and the nail

pul ling of fSh%eE AR hhe\ﬁég"‘"§°’8’af"l§r(‘?°f‘s“i?6) of B3P IYeFe B B8npl e 2 In the

conpari son e, a PET foaned sheet having alnost the sane density as
that in Ex was prepared for conparing with the foaned sheet in

Exa np.l,,é an dBJ Qﬁ‘ov\m qp eggeEJaﬁlglgEﬁ ﬁf Btetﬁét tt\gegxﬁudgg g&%&? ihiet%s cooled rl)y

the. Comr @mas.ﬁ%a lefof 4l i oo
manner as asta,t Fa b Wi 6?%6 REh A8 ,cknisewmwemmn b 10dmEdisraid
t he extrudegs RiTpehds mﬁr@ RERS eMRSin iloCMR Gind he RBALEE Fhd bs&rRddl a \WhdiHBHbn having a
forcibly comfeieitiodnia staAB®Et & RRAbntraV iRion WaSoblsErAdHRMNA MR (D8MSndictifer to the surface)
per pendi pul @il e @atd) aviRi ikeUstbgadies of 86 fdaMBd Slkdt Wéie neastitol Ofle Widsn @dASIET WaRM.22N0
shel | port igum3\Was dénsisest wCuldce bbreonswis 026 g/cink) atiecddhsity D0the centrdllperfiort Wi 0.21 giom3,
properti es tuf wholeamdao aryselligiyo@s 2% ctheraragalinityl of thdaurfa@arortice was 185%)\dt® crystallinity
0.22[ err] tdhithegemsl poytionfwas BB6%.Ghd banring strength pen§ll.2ig - Yan’t dnd theunall awling Pl stréngih
within 0.5 wmP8karh t he surface and the density of the central portion were
all 0.22%[err] and the whole nmean crystallinity, the crystallinity of the
portion cora8M@hdi ng to the surface portion, and the crystallinity of the
central portlon were aII 22 5% Also the bendln stren th was 41 6 err

t he bend- frde a%?B‘t';’;\‘r‘“rg&B foy 1 ?fP ? "]zi 6
kg. f. Ch C
(he' foanti %%rh%mres"g:e v i R i,
shee(_of t Al Sy S a d i '.rrni 5&@95&3&&% 9\9:%
the nail puhh 'in%ed% c%BlE&’ BQ S‘d &9 eﬁ%ﬁ c&m&qﬂétar %Ete@%B?%(

the conpar iiggdeds %ﬁﬂ? éd boardfdo ta ed’r wﬁé sdigmah the expansion
ratios (gensiwhés )heqtarﬁdaeﬂaawewe trﬁa%nmm toEmarmt cﬁrecnon Ry tifeObdcii W
the sane probs@yS £shdf poriichfabify zdm&&&mamteha&tettmam% e forRAREs HIGEd Wtk
cool ed by itEmMSpergendiculavad alie sitfacdp frgne itte] sutfate DWBENEth® bropslied df tha doae@a |bodird were
netal pl at gegeswedPhd nieaa derdits hasal 05vgsn° pthe pansityce! tiblverfdco aotiah (ickress dikSanmedhs
had a wi dt .056 gt®d thendensity of thetrentiah partionofas 9.04gvo/crofh dhe vihale niega nwslallifitie ees 20:30%,
cut per p@ndheervsiaiingy plothe [Serfags portingi wag 28141ee and 1bm crpfeliinith 6f e eentralrporfig was 26.7%.
observed, dNsohbe bending sassth was/15fkoalica’ prdibe il Prlngral strangtiwes 64 ketfat of t he
central portlon was observed within 1 nm (perpendicular to the surface) 10
fromthe sUPPERIQS V\hen the propertres of the foarred sheet wer e rreasured

t he nmean dens ortron
g/ cns, tff e h‘g‘?{’f" °h% g]”.rzgl "8% ? f f ?11
as u ing dryér and | fr ours C
crystalli n| 8vm e,e P( Jt ortio

18.5% the cry t, f. %kﬁ%ﬁn&ﬂéfﬁh@&re%ﬁTzz 6% the bendr ng
strength was 50. 2 f/cmZ and t nai | 'l ng off strength was 9.3 kg .
f. 15 Exanpl e 4 .||g tHhe—sarre—procedtre—as EAallpl et—excepty t hat

t he \serew rOtat'ﬁrfr’Bfé -was ch nged to 45 r.p.m, n- pentane sp“")[;§ed as a
foam ng agent in h sin.mxtur ngd the 20
extrus?ongpressur Eﬁgwsfnmw oy 55 Bt P b s Egorndh U b S
prepared. The foaned pl ate obtai ned had a width of 185 nm a th| ckness of
20 mm afd a Hsamixidenss pipcef in B2 egfuding madtine hedremardapettae ef &arsm ot L&cd 3hearited
Wi th st eam Wil 2 DFfey refatigngpte Bf 25 ripm-cand barret ismperatyre obiIEp 1 RNPrRytapmas pressed

i nredi at el y'" edvdfaaning poget kem AFiddiecrortionphdp R?rrélt"ea’b%’t%é’ﬁ%\m WG’@UI"F F'i'g "T'?@t’%t?"d
pl at es keptih %t’f"’“ﬂ? was e’fﬂgedﬁﬁia'b?\’?fé?g‘ Regssyref 5 ard obt ai n

secondar foa ﬁglﬂlef '"9 399 ?]e)ﬁf edfflgglrﬂa t i’?g u atabular
gﬁelplenglort : 'r‘"l %;fg :j:? 'Y %§ '“?% a‘ 5; aﬁ mf{‘% ?%qurg ?gah“%en 08%59 Ptal pé.t;s
©! t
o

an advanc coolin coo wlg Zhgla §eﬁ gw co Ie ?nrﬁe
d ot hav

portion was aq)ép eqn g%

sur f ace. WE%;})I negg arred oard Wer e neasure

density was Owen $eCidBned Qf:ée ﬁﬂsbr;t ype%mflcjﬂﬁrlysw ih@cé?(trm{gt difdBriok L0 Qlkenge%ﬁonoivas
0.5 M) WasebSerésaba £H% Jm&nhﬁvuﬁbed‘&fféréﬁt REmddRatE R Mk RlthdtRhitdl Sdtiohaas Sbsbrdsh Wthin 1B,
the whol e riR@Npépenaitdarl b thd Yurits) . Bh&0sudde. When b Yrdpatibd B fhy fétimeli Rest were
surface poriéadited)\@® rdean 480sitpRss d.17ey/@wsymé abrsitydfithe soffack Porticiehicketss BIANE M wadas
26. 7% Al so, the bending strength was 15.6 [err] and the nail pulling off
strength was 5.2 kg.f. Exanple 5 13



35 Pol ybutyl ene terephthal ate (hereinafter referred to as PBT) (XD478,
trade nane, made by Pol yplastic ‘Co.”)" was used as PAT. First, PBT was placed
in a dehum di fying dryer and dri e®Pf®43709®Irs at 130 C while circulating
air havihg a dew point of -30[err] Then the foll owi ng m xture was prepared
usi ng the t hus dr| ed PBT, PBT

100 parts 19014;/@11 Hﬁ&e@sgy an rtlon was 0.17 g/lcm?3, the whole mean crystallinity was 24.3%, the
0.6 part el"!’)“’taﬁ'“gte ) H@g f%.10g prystaliiojtyjofdag eqntral pordon was 34836 Also, the

Cor por at i Bfing Bg"bg?stw ffcm © fAl pilinet RErofy e 8a'h an extrudi ng

W&Chl’fﬂﬁ hayi ng .an aperture of 65 mmand L/D of 35, mxed well at a screw

rotation fa-{'—‘g—-ef 25 r. and barrel tenperature of from 235 to 265
[ err] butane \u@gyPlogHa e tPFMIISe RERRN H Of i L&iP & dd1QPr 8beol he
harr el | nogl mairar aﬁ?’esﬁa? bl e i X ekl ol "@ dﬁe AT

1éié!

extruded ¢do-8Mhafig 4 a0, ﬂﬁt d@tzese £ ol ofé il ydﬂﬁuﬁl piBdt oQith *hrBénad (B

f oam ngo agiponeiiSwere LisdbBiftcohirding Agdnt of Pehr) Carkl S0 pdr& Adalc Fvde? Qodbble omrolling

t abul ar 58gent) @erd1addedao the elibal aritt ditbr rhixig GéINthe fesultantiktd@d th RtuthOBE, bhe Glixtdre s
and was kgipded at an@Rudingmabtib. ext ruded into the air foamed i mrediately. The
f oanmed PBT Jheetlingandemperabae ait thé pxipliag edciret wasdromc2rg ¢ mg 287e Cadnd Heah@ghpianel
advanced tampéreture dhereat wasrfg7 1t dise.dotanmgasrisiodicegd ingloemessih intcczp gitermediate parkon of

pl at es *swethe culipdsr e¢ia fopmipg sasitity amerrawnt b ebous!.Cparthr ough t he i nside of each

met al pl at e Therpresof the emqdingyashine yavequirheda meuthpiagp Gavipa@n aneir plith RAYT popfaining

t hi cknessbyigne wassytyded tysyehi thsepnuiarcsiit as a oyfndrical . P%%@P"S% é'@@t %Fse"ﬂﬂed was

: ﬁé?fngbfﬁa{ﬁ%ba B e e et S %‘f} gg;gg;;b ! E‘éfﬁf rvatr"d s
por t:l O GESCLGWO Funed I11‘ad a ﬁ?gfoﬁ’ﬁ%ﬂaﬁ m3ar h|c ess 0 154%‘::9%5«] a whe f%ﬁ'(f"

sur fiage. tt properties of baned eheelm WS e measure mean
density vvas 0 17 [err] the density of the surface portion (thickness of 0.5

M) was 1giper-cofanidg thermossithgRdsind- 19 [err] the density of the central portion
was 0.34 |err] the whole nmean crystallinity was 24.3% the crystallinity of

t he surface ApQribbraRdntiiig Hiermbétink hesing BMBTBICI MAT 2484/ frade VRS Sfddedy (RMIppérOAK VWaS
24. 8% Al af, Chbhiald) @it wagussd.r ength was 57 [err] and the nail pulling off
strength was 16 kg.f. 5 Exanple 6 As PET, 100 parts of polyethyl ene

t er epht halPaddectiprebfl stecurdi anaterig) an i ntrinsic viscosity of 0.81 (TR 8580, trade
nane, @eade by Teijin Limted) were used. After drying the pellets for 5
hours with & 398mnbBguate niace ehihe EET fopined;sheetchag, pigbas betyeen the 189 men, sYugse, sheets fof
pyronel | i tth‘f%ﬁH (ﬁ"’lcd&"d the pssg QP‘V "GF P?ﬁ?ﬂ iy E‘&'PB@PP&tE‘e B frame) wag, Mm s

were Vi scB‘g’F;kg lgr 6P‘far°n‘?j" g °f2 B9 afﬁg"'&’ squprg mptal Wpg
(bubbl e ¢ “' a't‘;' or éf"Yaé pro ﬁ%lag?“E@ fr
the r egi“ d to 1 mmutes %slse %gafggs??rf% a structur ng
machi ne. yI n errpera ureppd’f"gtahpe ex | n rrachl he "was rom

to 287[6” s{nla rmgﬁﬁ'hs&etm&n@gr a&vmﬁnsrtaeg 86y @3S 17 /@I b réalsapmatbtwé ane
was i ntr 0%&&95 & £tru9t[u‘3l5rﬁé’k5rﬁl bedhrfb GHbatdr MaR HEBALIALS PRb oo whb taf o PAT
cylindgs Ramed haeHil W@ r@B6 thanled whsh iBNRULKbN &t ek Hdloreds.0 part. The end of the
ext tydi Ng meeébsiRingakerRehldf IR sruudDiitbial MeulBa \4bddging o AIBIKIFZ03 vk ioles kPATH
cont ai Ni NPendidy MAE akidh 4.6 Wit id diediickéd amght. Rle& whamillvas rBd itd peds oft SHIG | tiomckhé RaT
form andfoeméd meleral ail thes inEicot $MG cakd vl the dasilin socted \wiroe Gha@VeMC aaipiciblydiebled |
mandr el  whff. e FED dovrmed matoddt wad tagdent o forma cylindrical foamed sheet.
Thereaft er, the cylindrical foaned sheet was cut open to forma flat sheet
and t he sﬁﬁém\ias wound into 20 a roll. The foarred sheet obtai ned had a
density of 262 [err] a thickness of 1.45 and a width_of 640 mm

(Fi ber - cont Q"@Wgﬂgg]ﬁ;&%ﬂ%}e&% ’FI_"EQI\L;_;H 'p?Ba’?%de‘h‘f f%@r’“ﬁ‘??ﬁﬁ?%?’ﬁ&‘ﬁ 8 Wefe D';;e;'
th tf i . K
and g%?en ol ¥ e o paee) o GF o0 ‘PP‘J@F%‘P"‘S]" 21 500
mm squar e , 8 K '"%\B%e"bfp‘ céd r??&t’\?\‘@%’nm? byl ar?{%sa'd
square shée ?ﬁa"jg‘fa"?fhe aa';f"ae was%‘ y %‘c

g

515 S0 n¥vindes il REGRH of (5odn 8 &
frame. Th Eﬁ d il Y&e Qﬁn hi ngﬁmfafd" sifle I tf% ﬁwggfgsg%&ut@é/' ng
a side gl egy, fﬂfne Nid@hor s W%@'&fo@%’@faﬁmﬁ@ Wi iwas Piadedd a Press

t hi cknessogéthet wmmha waraﬁ.b QRd heRRRE td 60T e B0 nikiites IR dpPHinG R Yrekid®e Jf B0 RjAEUCE a
squar e fr g@RddWPstiutiGraidmaterial.
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35 . frame width of 25 nm The aforesaid assenbly was placed in a press
together with the nold frane and heated to 150[err] for 5 nminutes while
applying a pressure of 30 kg/[err] BmO#37a@9%Biuctural material was

obtai ned. The structural material had a.thickness of 2.7 mmand a density
of 1.17 [err]_The reason that the thickness of the structural material
becane gr eat efetSHugiral materip|jhag a thickness oftSfemmgngia fensifyeo! |88 oicm? (Whep the pandingdoad

f oaned mat &FF QPasWég a3 )/ Expreale § e hepaingead wes 2k { A e flexpd amewiveHR2 Bless

The bending % ‘P“ 'gdPth’e's‘lﬁt I leging ahﬁ‘?é}“?”é?e fhed d'?aéedc%l‘?d'g"r?ﬂ "l"@‘eﬂlbg K
7203 was_9."8 '“%L‘f‘ P REbERDTH LS JIREe M ANE FRCPTIePha ey 808388 UNnt . Al so,
when Tt Wa%H!" %gmﬁggl off SMC fromthe PAT foanmed material at the

i nterface be easily peeled off and when SMC was forcibly
peel ed of f, t\hﬁenaﬁe a](n@%gdu@éseéxh io $Qs #?5\’1 & ldxce §th:-§ A Le@ust?n |yQ§}LI’Q foamed
surfaces Ofmattehﬁ @%J%mmmf’&%d gtndpme% t2)s wasHIbd i I?;E’gﬁa HSPEPSEMR ©

6 were ploaGtbrididte paRsBFEAa iBmEd materdl ResSmeitbd S hB®Po thaba-Biidn }; 4 forhif ade nare,
made by Fuji Fiber & ass Co.) having a 50 weight of 300g/ M2, (basis

wei ght), 5ZofpaisorcExainpieal resin (PF-0015m trade name, nade by Asahi Yuuki
Zai K K., viscosity 5300 cp/35 C) and 4 g of a curing agent (AD 14, trade
nane, nade byWhdneha$apreasabdircanprangly 6 was thildwed okcaptitimih eolymyphsaresimfoamecbshmjl d
frame. Tiie havriode basismeighiasf SAfd endoy thiskneehdf B ram meg) uded iin glepaaf the IRET éoamed mplgrish

si de | engt o sipfomedomeh they pelyprapylenearesin foamed shept was obsested bltathe adhesion #fj the intedace of
5 nmm and a “&f Beor pretibe Rmipate emiyl herpasily delarminated Byrredfitde a 55 square frane havi ng
a frame wdth of 15 mn The aforesaid | am nate (assenbly) was placed in a
press toget ' 5m)ld frarre and heated to 80 [err]for. 30 m nut es

\ﬂn Icgg l)yl rgg essure eas g%{f.oww IOV &i"i’%&%’%ﬁa ohe ﬁaw énd
' formal Jf W'é Eﬁﬁ
la

a density Q, ‘iﬁer o.y fne oﬂ@eﬁle

the bendi ngobQad thm, 16-cbullf Be das b &fihganount . en |t
was trieg to peel off the lam nate at the I nterface, the Iam nate coul d not

be del am nakasbidy peel ing until the PET foanmed material was broken, which
denonstrat éd a very good adhesi on. Conparjson Exanple 3 Wen the sane
procedure as AXPETHhED farieatpdiyethlieviciereghitaifit pelldifibaving e trinsi€ Siscdbityt® 0.81 (TR 8580,
pol yst yr enerafleosamed made by Teliin Liraitedngera uisals After \deying e a@iéres2(petipteifod 5 Aodrd withk @ bats
of 1. 85 mmblestshaviageel temperpiuaé 189f Ctahda B pdind aire@l® Cl 0.3rparkof ippromeliitic @niyydtidest typagn e
f oanmed mat &f pagiumgatbonnaty (etly beingiviseaslty gentroiingcagenss for PET.cand! B8 mart offadpigrpowder (bubble
Conpari son %@@W’Pﬂ %9959 vre added do e pelletsrang altay mixing gveltihg mitue i atkrablerclhe pixaep was

except thatPliage ‘gS '@?PB'“?e& n foarredhshee 16 7ha(\{ Onzg_,a basi s WEI ht o
567 and I jgmperature
materal® 3@9 i3 f:e sl 0 T R?%ag |wa?1 t b ""F%sameé&"%w& Cifom o o
observed b 539 4 Ohhudlla hhiginb BRRG, 0yl 4L P i
be easily q:G{a %Ei(ﬁ 9¥hr$h8 Q:Qnula { éssa%}h rﬁ oy Rﬁ'a cod
procedure ggy indrfehi NEE: WHiITE foRing %R pl@ceotg ltd¥5%ﬁ|e Qﬂﬂa’r alSH&R!

havi ng a,bamb Cyikgkdl ;hea Qe Sbeﬁ'&dfoﬂmta Naf 41361Sshd He shost WaBTHOUWRSInE L@ Fddm PTHRCE
of e PETfédﬁﬁ&ﬁﬁbeﬂaiaafeuaéaadvasitycdaeémgmtarﬂratméknésbef:p.alnystyrene resin foamed
| ayer was not Froh 3erfvstbdizbdet thi€omahivasd @fuldisqiaheshbdl heNidgaCadenagytho® 050 mimdvak &

| am nat e caalprévideea RETSbdnyedddetini Nat ed by peel ing. 25 Exanple 8 As PET, 100
parts of polyethylene terephthalate pellets having an intrinsic viscosity
of 0. 81 {4TRFiSH&d foamiaglagentscamainimpitiembsettifgresinn Li m-t ed) were used. After
drying the aforesaid pellets for 5 hours with a hot 30 blast having a

t enperat ure oY &'ﬁ@f[“é’r impregietingza HOMNP Sfugte Rigce D'Z‘E)P'éﬁsrf‘}’efan%ﬁavﬂ'aratbaﬁf’r weight of 300 g
pyronel it |('(=:E"é rVTl’é ngme. ’bﬁéﬁ‘Ptho:f‘l' £ Fs Celt-hiat BusoRt 90 e?f igPheial &i@l(f’y

control lind?® &ir %Ff( ?°°%1tyt5éqoc° Bk ?J T"%? age“t (©
control I¥n "@T’% © ??a'f’ £ha foaping pospt ‘#1 [gade
m xture in "y sl" Shg‘ﬂ N ?'?"ﬁﬂj?'ﬁsﬁ ﬁl‘ & m’ﬂ‘ﬂg

cyl i nder teﬁpn wgst‘ﬁ?pahg °hs§° S(?rp' s(?l 'H%J '" &°WLPEPEm 275[ err] to 287

[err] and t(pr%du% oggztm%;a%%r )35 thereof was 277[err] Al so, about 1.0
part of Qut'ane was Introduced under pressure into the systemat an

The aforesaid PET foamed sheet was placed between the aforesaid uncured thermosetting resin sheets
containing the fibers and the foaming agent and the assembly was placed in a mold frame. The moid frame
was a frame formed by punching a regular square hole having a side length of 150 mm at the center of a

15
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intermedi ate portion of the cylinder as a foam ng agent. The end of the
extrudi ng nmachi ne was equi pped & “di & havi ng an annular fine slit, PET

cont ai ni ng butane was extruded t hERQ#B70M BiInnul ar fine slit as a
cylindrical form the cylindrical sheet.was advanced al ong the surface of a
cylindrical mandrel whil e f oam ng t ook E‘I ace to provide a foaned

cylindric P”'%’t'?&'@fe mﬁ‘ﬁ' ?Fn P?,sél°f 3 é‘e"t"d\Rza%dedqj“Pthé?beW T tPBPH‘l‘Cﬁ afﬁq'éﬁ'e
sheet and o f rm_The, f aned heet

in te s ac th iractio
hﬁd a dent%r gl wi Pth e% he mgd ra ec |n|n %he assegmbm place: %Sf.' ﬂecsttgg ?b?ét
thus. 4t ajg z% war.e 2 5ol % B o eastrsam

cut {0 provi @st’?u f %%/@rﬂﬁ@mﬁ%tﬁdn&gé‘
ther noset Lighghn ro?ﬁ:la Jt’t)éai%ﬂt rig yméagpéoe%é\' m&% éts ggélﬁfn& stérigth®or @bz 2

gl ass fi bgy.ydtand @ fragadaanhaalwas &k Bl AR, 1308asticit FEVh 50 kR Memd. IndddBIIEHE T vas
nmade by Fuaba toeRIEdHT 163 ool esth. Ryeliréril 8 FATéakie@ sk¥et &helintSiface bt IR V&Jer E&H ridt
(PF-  0Qd 5easty belpecida of, THiB,dEewddycoBmbd thiiUhik struliial Metelal KouldvibeSsuisibitly udeki4d the

C. p./ 25 Cytuctorapmaiérial far triokon ars gertyilane€, And hps645, trade nane, nmade by the

af oresai d conpany), and 3.6 g of a foam ng agent (AA-30, trade nane, nade
by the afExapRiSd conpany), an uncured thernosetting resin sheet containing
gl ass fibers and a foam ng agent was prepared. Two such thernosetting resin
sheet s "%er e Byridipwipg the squ? BrecRdLie R Bsamile  Gecepirteat thedfpaminacAdpntamxeyingth dlegmhetohi d
PET f oanetfsié yaehot ied. "l??éﬁt"ﬁé@ﬁptel’?ée for esai d uncur ed t her npsetting
resin sheet g“%&‘ ‘éf'fah'l’" "at H@a‘? n:%f tOf %%IQ’F eTﬁ%'%‘-’@

was pl aceﬂ 9('91 3 sl "T‘ fores ffcg'rzgera P qehg a

v [rucurlrriét"e b
regul a eastlc% cm2 T us t rT%nuse agﬁs q na 5
Ep 0 437 g%%ﬁ' 2‘%& %‘fd'@quare rre? pI!taw ng a thickness of 5 mMn and a
Si dwengmnﬁg@% mnm to produce a square frame having a frame width of 15
mnm The |amnated assenbly placed in the nold frane had a space in the
t hi ckness diyf @@tdxabie) thel ddRp&REIRG rati®br 1R fisdk 4G fdatifig QYdMEEstaing thbhfosbigtredit 2ME
cont ai 3§ NE Exhplé 8 WA Rhangsth he[¥am6 PET ildhmad HakEs a8 MIEARPb Bdvds isda, kY the Eticking OF
20 m nut esondiionl of tha [PEIT Ydamgd Matpiizt Srailifiecth@rimogbllin (p5i6 Bibet was@hangédle a struct ur al
mat eri al . Theatds, the gtasy fidler matti(EEM-300-Okpet uaed i Exapiesisvas imdregmapdinith aamisteresf 19/g of
0. 75 g/ cn®. thé\bhenol trésin (PE19A15) -89 pEthg cliring fagenh €CAR4B) ertdut alof e faaming |lagenh $AA-30)
measur ed 8RsB e n¢ped dn Fxa@nmte B2 B3 providee apauneliresy thewmosatinpiveein shae Thupr woasweh t he
f I exed stiniheimnosaiing ropp sheqtwergprepprede he el asticity was 19400 kg.f/cn2. In
addi tion, tTh?\ﬁgT foamad, "Ft?"‘ﬂéél“s"df'? Exampl hé’ﬁ%P‘a‘ieéé’PWe?"aw%P’eW&?ﬂnﬂh gsinpshgets
f oaned sh%’t K ‘Q’“t"ﬂ%“:‘ prRbiY ‘é(%*epf?fq?d ‘Pﬁé”qs {6 F0 Ry a4 F0 C per @é‘s‘t’?ﬁ“%%"’%’él%d
of f. Thus: 4 'Pfg %ﬂa struc
tur m a 5! .

s et A R i e
and shi® ps, ﬁdrﬁ# edure arrp e
except that e foani ng agent mxed W|th the phenoI re5| n was not used, a
struct ur akRleqsi al was prepared. The structural naterial obtained had a
t hi ckness™0f 5 mm and the density of 0.75 ][err] The bending strength of
t he st rbICt UreglfollBWihe the 3bm¥\BBcedld af Ekdnipid Tteextdp iaInABRHIAG adehtehiRaf withake EhelbB

mm \and t Resin @bausdt bspid] a/stioetaraldafidial Wae preparddius, the aforesaid material could
be used as ahs istruciral maskerifadbtained [had atthitdness20 5 nenxankdi d Héngitywefs0.§80giema fiso, the
conpar ed banding fohe ws ticUigtf, tha bEndingpsireng®. was2ai - #cnf0thé Aexbdh breounkeas)yl 64, mnb.faed
conpoundi thg elesiicityovasf21408dg filcivdr s and f oami ng agent - cont ai ning thernosetting
resin 25 in Exanple 8 was changed, the sane PET foamed material as in
Exanpl e 8Esga®leided, and the sticking condition of the PET foaned material’

and the therrmsettl nq resin sheet was changed. That is, the glass fiber mat
( FEM 300- B290ueien 'S ?Weﬁ%ﬁﬁﬂ?)e 8 vvas |rrpregnat ed vmth a mxture of 19 g of

t he phenol rFeS| (PF 00 53,{ r}c CA- 64 gl) nedqn
ngu: gi?nt wg %toied ul%g%%uare ?s{ﬁets s ? delje e le??gg%%[ were éixt e suc sheets
sheets we[€onre Ltk% rt hoflso

pl aced bepyG&n 95 Btg%&ttt tgg ﬁ«wo §s a&t d eprésemh@a;s u@a

was pr %§S 8b Ve Rr @Fnﬁﬁﬁs WRile agdlyify J‘M £o @{0 ket id e%tprlﬁ\a@rPﬁfl"ﬁnﬂﬁtepr essur €
of 35 kg/ cnufidrmird) edBmanisg fwb GhddFea lthedsbrlingarbsin SHaGts Wrb USPIid Bl oppaaliesuriade dnad
a thicknems phinarp PEMIsithte, B PogtBNStudry pBifestdr Btk idit il PS-28100Rade @Brels, Mhdé 6 d
35 was 2baicel Icgerhical indastridenad.ighvisd b qidg idagthas 2500nm lead & Atidkiass bhsd i exefsasdunt
was 10.9, and the elasticity was

X_:-
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14900 kg f/cnR. Exanple 11 40 . By follow ng the sane procedure as

Exanpl e 10 except that the foami'ng agent nixed with the phenol resin was
not used, a structural material wasEppdfang4lBi The structural nmateri al

obt ai ned had a thickness of 5 mmand a density of 0.59 g/cnB8. Also, the
bendi ng-1 oad was 15.3 kqg.f, the bending strength was 222 kg.f/cn2, the

fl exed arrm'?ﬁ‘t”e%a@e PRgy R lapioptg A %ﬂ°'%1§'ﬁ°b?jﬁesﬁé?§d SRWBON% sP’f“?,‘Yn!’as Rlgesd ina
Exanpl e 12P t t‘?5‘nto ‘P F“E‘P’ £IUME Hhie apr' 9)“‘%?i° a pfesﬁf’% ?%ég’%atﬁé’a""gﬁéet

(havi ng thé ﬁﬁne rea: n r Iammatu ?escr tag e rp% at r‘fEd
Sxamile 8 lioliaiich ard A i 30 B g ?aéer;t%ﬁ f .;sﬁaye ! Q%f?i Thet 0 Zih"
were cut. ge Wer e super ose

pol yester series hot nelt film (PS 2810 trade nane, nade by Dal ceI

Chemi cal IQﬂgﬁ,ﬁgsém,regﬂt(g,n,)amin@meﬁganafog;nggag;é?,ggth of 250 mm and a thickness
of 50 [err] was inserted between each two sheets and the assenbly thus

obt ai nedipnas @} @mefhiy iMpRYIAEIRSS 250 MR saRFLHTRI gasyviser HREHFEM-30G04, GadbSAE! hddefyr
2 mnutes VM Fiberd&gst KIK) Gavingldl 266 Weight of 300.gAn2k@h @ Witr®ofNBDY bckeprﬁnqudsﬂwpfoo?ﬂ
| am nat e. Rradd deenenade, bytAsahi Y@hiedahK.Hg) vioosity SnaLepead » C)h2e g1a actndingragent (- B45s et S
wer e appl i edmeé.anadp (hp het aforesaidf cameangl atch? g of ariveping’edent MWi30atrade name, agdé by the
squar e pol yiemsald carenangsantineuredethermpselting (epiS-sRRY cpntaining the fikersrend theifdemihy adeal wes|
Cheni cal 5| mtpraeq.-Terg suchishies)s weraAreRgred: si de | ength of 250 nm and a t hi ckness
of 50 [err] was inserted 16 EP 0 437 094 Bl between the primary PET

| ani nat e ar‘%f°‘é’&*¢‘1‘i°§ﬂ'é'§‘t”ab‘§atﬂ@§crl bed above, the assenbly was placed in a

g][ egs2 and he te for 2 m nut es V\le e a % };?fn% tlEeresteo' a sﬁneghselétse

rT%aunm rs a eé& ma w8 old fra
Pan hat ¢ i svczfs e i e gy TR
heatbS ' 4 é&gtp&aer uﬁa sq of280mm
operation, g Bey B @qulat%%n%ﬁﬁh grEPﬁani% &ﬁ %f 50m.%&ﬁ43| .Kbﬁ‘e’ assé £|£E‘3§%Hué 3id
resin cont gl hgh 4 4 @J&pedwof fofsaHaintin 8@ 8Hidkhess Qirection dPihe'$hdet. Th malfrainé e&mtnbng
a 250 nmgss GnécdsSoribly WasPladscbin fal gasds aﬁﬂa-ﬁea(eEEJ\éo?’@Qor%muﬁnﬁe%d@uld“ﬁﬁ@m R Dpredsiibl
Fi ber G asst 6 Hg/ci? aprdvit adstrivieal satsgaght of 300 [err] with a mxture of 192
g of a phenol TheesmtturbiPhatol Dad tar widimessaoe2s madendoy dessthiof Y ki/enBaialsk,. e heat
Vi scosity Shiicteip/ tBdedCivas @E839 Kad/mahretl atr2g°@gent ( CA- 645, trade nane, nmade
by the aforesaid conpany), and 12 g of a foam ng agent (AA-30, trade nane,
nmade by @hdompaserskxagplenpany), an uncured thernosetting resin sheet
containing the fibers and the foam ng agent was 15 prepared. Two such
sheets were pP&p&PERPISEIYPRIR £iFEH famed mptere Wasdet yead-eri al ) The PET foamed
sheet was pI aced between the aforesaid uncured thernosetting resin sheets

20 cont aj n|HB"‘E%@"%’B*&?“‘&‘H‘HQf"??é’ﬁ“ﬁmlﬁ‘ga%?j@nt and the Iam nat ed assenbly

was pl actd InBal re n Irl;l gasusw of 9 p’n"’
¢ roouar seull “ﬁ ;p 3 byfﬁ& iy 5&%{3 zgsf ik
reguliar sg {setr%; 4 wugk.%a. @&ﬁ T8 0% Poith jc%}

280 MM SO g3qyd eoﬁuaﬂeaoyscﬁélé}&@safdrc% P Y A 5 & r i Ado, kra é‘de by

| am, nat e4oa~°tl$eeé?$?$ééudﬂ!oﬁ§§§) bl udci8d RHbsdt @W%lmﬁget%o§ﬂﬁﬁ@th§ ﬁ&?sbin@t foé?ﬁﬁ mNg
in Nhe thiclepessinddi $RE oRedd wérdigresdiet . - The nol d frame containing 25 the
assenbly was placed in a press and heated to 80[err] for 30 mnutes while

appl yi ng t ppaictionaf gruessunaeral) 45 kg/ cn2 to provide a structural material.
The structural material had a thickness of 28 mm and a density of 0.41

g/ cnB. Asso, THeafdreait tvwomduedt thermbsetting esie eheotyarent@niGBBE fikkcsadnd thelfodmingragerd tver20
C. 30 Oorrparlmewppdaxawploé\%anﬂmlapmn thomeétt fragneres esedripbamplg 1REThe fagdnatechlaced ie theall
was not useepld frameehasiok erace Arpable of prpaesingdn fierijcinpssediractighdl he ahfchdhageldtflamee
By unifor n1°9""i’"|"r'i!9r*€ ha\maﬁ ag platng 'W@Wé‘e‘ﬁ? faf’al%?é?’q mizates weie SRelyidgergo a
basi s wei gH’(’es&r ’F:lm Pﬂﬂﬂ oM Pl Fiber d ass
i) wien o et ey ?sqf@wins@deem{sw{%m R e
by Asahi Ylfﬁ'l‘f”d?ﬁ’ ‘"as K59 80%cH7 25[ err] 50 g of a curing agent
(CA- 645, téaid narre made by the af oresaid conpany), and 17.5 g of a

f oam ng agen? AA30, trade nanme, made by

5 1. A thermoplastic polyester series resin foamed material having a thickness of at least 3 mm and an
apparent density of from 0.05 to 0.7 g/cm?, wherein the crystallinity of the resin in the surface portion
within 0.5 mm from the surface of the foamed material is not more than 30% and at least 1% lower
than the crystallinity of the resin in the central portion of the foamed material.
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40 the aforesaid conpany), an uncured theripsetting resin s

the fibers and the foam ng agent wa<¥Pob43% 08481 Such two shegmmwﬂ“mm"'m",
prepared. (Production of structural material) 45 The af or'es&i d“twh

uncured thernosetting resin sheets containing the fibers and the foamn
agent wer e 28R Yieserinann PER bRingleraadl eadtysheetasedesqribed Froverdhegessemittie vasspigrs i # n
Exanpl e 12. meearrdafrﬂaﬁatt%1§ﬂ &cfede mm“teﬁévhmpa'vm mt%aareﬁl'?p%{@e? 'f%fﬂhm royjgle a
expandi.ng i ¥R é’VPlFr n of th

cont @i ni ng th% % ; qgsario the 8@@&“ f i3 ghealy
m nut es Whi ¥ aét?ﬂ:i“ﬁ‘? ' 'de é 8‘53’ ?’Bg‘giﬂr 8t °'%?5“"?%b é?sfdft"’ﬂerﬁrd g{e to each
structural Xerial. so The structural mat eri al obtained had a

t hi ckness oaagga%g}@paglp? &%%I ¥rs9§d ?nﬂébigg@] Al so, the heat conductivity

t her eof was err Clains 55 1. A thernoplastic

pol yest eg, Ser Foﬁﬁl{, r}ngrgglgug %il, e@ﬁéﬂi BV%BQ bk thét F@ﬁoo% de 'n&AS tmade BN
and an appahﬁ'} éiaé'ﬁﬁ() B 30 29trF rxtu tlalRenol resin (PF-0015,
crystall Im{faaea i, R By hdanil Yauili 28 1ok!1 v sassﬁy 516 hod Iona g BFBni (CRNB4E NRde
surface of idiR, MedTBChBRioRkkId borhgany)Odnd VR IgEof ta adming0s4em 1AA-80, re@PidmeL AadeOMEthe
t han t he cr y6rbsald dompérny), @h uidied tremhdsetling rbdieshe@tbiitaihing)é tihetana fthel thenidgOaem Gras
mat er i al 15 lpteparedERvdOsudiBsheét® #erBprepaédreen the primary PET | am nate and each
sheet as descri bed above, the assenbly was placed in a press, and heated to
180[ err] f ofProguatipmeftstectudiimiateriallppl yi ng thereto a pressure of 0.2 kg/[err] to
provi de a secondary PET | am nate. The reason for |lam nating tw ce as

descri bed aboVke iPETt fageeds phegle Wt @laggEiTbeiwrent the tatnegseid | uncyed ghermoselting resin| shedtng
mat er i al 20 i $onfaining dhedinera prd the feamiag,3gqnitaad)thp faminated ggsembly et placedis 4 rmalq fRne. ayer s
do not adher e Th&Meld dAme peRp fra WPF@?WS'%\’tFt“P grae@!i‘ﬁ'?’ é%’ﬁ'[e#'ﬁl“ﬁ o3 pida 'S“%lh?f 250

f oam ng ag mmat {h center oB T Hlf.!rf ?a}rﬁ QzetFl qugth
LI ber mat ( fé@l vlsgu %P.ée pan n 'd ;—% ?"% "P'? contal r:g
asi s V\BI
(PF- 00152 %ﬁgf o % ;ﬁg‘%’;ﬁ, £ ‘5“'""*3 e 3P v‘% 8‘° PR
adt

g of a curl ng , Y, c
and 12 g Ofcoﬂr:‘lr Wrgﬁoﬂ{iée@tos vl h:tétg i"&? 2sm%n9 7 BQE @Bﬁagﬁg{‘c@? eggag)?w)‘eat

conpany), an uncured thernosetting resin sheet containing the fibers and
the foanmkNgciRidon WRanples Prepared. Two such sheets were prepar ed.
(Productionof structural nmaterial) The PET foaned sheet was placed between
t he af or esai dinungeoimparisol @tafipieed PETTganted Snakrisivaehad usdd. cont ai ning the fibers
and the foam ng agent and the | am nated assenbly was placed in a nold
frame. The (Thdrdodettipgresingentainirigriibers aptfequaingsagetty punching a regul ar square
hol e havesng a side length of 250 nm at the center of a regular square netal
pl at e havi ng 8y whiforkin dmpregnpting @ 35hmim gauaresdf deglase filegr Imabhaving @ hesis weigltof 809 ¢/mt m
a square fr&R¥-3pQPY; ¥rge ame.Jhase Ry Kl Fibgr Alsss inf) Withea mbxiveri 980 a st rbang! resim (P
in the nol dON.4dide tpY. BadebyAsaht YukidabK K4 vieoes $3009/2P 1Ol 30 9f Bicuing @gant (CA- 645,
di rection o‘f"‘d? A& ags by ‘Fﬁéf°f?ﬁ?'%lcﬂpé% %A {20 /f higaming a@ﬁ%""’é@s@?ﬁ‘ﬁl"?’“ fherade by
pl aded i " ng@éa‘ ?Th ’é’ £ neupde '@?srej""q B5Pin SEPehr Mg MRHPPS 23hPP JPREge 2eent
thereto a pf © ﬁe? We‘r]p 8°brovide a structural material. The
structural kness of 28 nmand a density of 0.41 [err]

Al so, the h@%g%gﬁgﬁgﬁqj\ﬁ&%@ereof was 0.0339 Kcal/m .hr[err] at 20[err]
30  Conpg@f i SORLEH&HRIEWS ulclrel HRmRSTRR rbsH Mo SX EMRInRg 178 berd afdAETREMIAR bt e
was not  USegperhosB@ o BasEdthdr BSH BIRSH I thePRbI@ brithd 8h JsbdPRERariidh X PRThiBat@ SISkl In R
By uni for m yoibi¥ehe 48 b ispate Tagapld kAR B R thidkidbaGifocton Qe thegAbet MBI Qd Bame
basi s wei ghdon@khing @18 14vintte WdsipMcaDM Q4rest baiRaida keSO * BBEHS0 inutedjwhild-3gpRing GleRSsSa
K. K.) W th gmed3irsbidstkgein? B3bvige alstrtuphpa@liair esi n (PF- 0015, trade nane, nmade
by Asahi soYuukirheZstiuctiirakmateriai sthtairei thyd 5 hHdBnespHf28.mriChnd HBengityadi 022 glaimd. Apo Aitye heat
(CA- 645, tagoadletivitphereofives 6.0#84 Kehln.laf Grab&miCd conpany), "and 17.5 g of a

foam ng agent (AA30, trade name, made by 40 the aforesaid conpany), an
uncured the®lpimsetti ng resin sheet containing the fibers and the foan ng
agent was obtai ned. Such two sheets were prepared. (Production of

struct ur &l Hat‘\eth?f&‘PB'as% polyesterr pReies fasi daagied majalnawing @ dhicknrse 19 aideast ﬁqnﬂi‘ @
sheet's cont ai APRHP #RESIY| 9 &P 09 dp B-he/cmd AvipRiy hegayptalliiyy o the resin in the sufface portion

within 0.5 mm from the surface of the foamed material is not more than 30% and at least 1% lower
than the crystallinity of the resin in the central portion of the foamed material.
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superposed to each other and pl aced in,the nold frame as user‘imwﬁ!ﬂm’m,’m’
12. The lami nate placed in the nold rame hHad a space capable
in the thickness direction of the EPHe437.09884 nol d frane cont ai ni ng the *

| am nate was placed in a press and heated to 80 C for 30 mnutes while

appl yi ng é{hereto a ressure of 45 ([g %“L rov I de, .a structural materl al .
ﬁ?f’ Y 7@ F;'g PR ’"ﬁ%{& % AR EEE bivhagn A mean
den3| ty of (?ryﬁtf 'Ttgrﬂ}e[WAls gn 1 Feat conductivity thereof was 0.0494

Keal /- hr lEheimo ltatst 0 egtlr S%II'IQSF rggmsfgame%l méb‘erla{]g{ ”Biﬂ\' 92& iclcé‘irﬂ3 QLQ(EZS'[ rre%qué. es

resVﬁ)_j/oarre
denS|ty of 1E£rom y éeg&nﬁ V\/nereln t he crystalllnlty of the reS|n

in the SUﬁf %ﬁer%ﬁl&éﬂ@ oIWs{ehéeﬁeé)reén ?SH?néJ ﬂmar'fah% c?drlﬁgdqﬁ Qnyogrec.re&ﬁ‘g &Qﬁmrem the
material s RlalilyiPthé BRBeooriom 3Gt Bist k §R Iwed fHard RYEYstdifRRNin Ttﬂé%e&FaV&:hﬁ Inity

of the resin in the central portion of the foamed material. EP 0 437 094

Bl 10 5. A thermoplastic polyester series resin foaln@ dhiteridl asfcidirRelifTei gi&dotiifg §dnn ywifdteRy the
series resi riodvedmatrighhbscd thigknessof tdraBmesd mm. cl aim 1, wherein the whol e nean

crystallinity thereof is from1l5 to 50% . 3. A thernoplastic
pol yest er 6.s&¥ hermoplast¢ polfestansardesmasie foamed majerial 26 glairaed im ay Rieaading dmmaﬂhewhlethta n
the 5 c ropading| strengkh Weroahisthiee 59ie f08ke-t#®t-tion is from 14 to 30% 4. A

t her nopt ast i c pol yester series resin foamed material as clained in any
pr ecedi ng?cl/hermonipstc é?’WsPhﬁ”ﬁsr(Zn 1 5’?‘1"?‘11?‘?*9”"’ # qgireeddy prvRrecorieg ‘E'?"anhese'"df‘e

| east 1. 5%I"8‘3)\?9rs"[a’i‘93Hsf’?f39t§rt‘§/§? ort n| ty in the central portlon 10 5. A
t her nopl a§t

peced gate AR B i gg L .é%ii%ﬁf?@%% i

50 ”m b il
in agy preceding Claim wher e n6 ﬁégc |ng stre?lot |safrom50to

100 Kkg. f/ 8.M0A prbbbsd of Probilifg "D Bb@mblbstic Bl YsEs? sBlios S84l RamMEE faldridl Q8 ERfnddBH Qhy aI
as cl ai med igrecading dMirkCatibh tBmSised drudMes WérMogidstic sbiobtér6ries rdstahthinihda fobrfifg 9.
to 25. @s kg. fagen® fréin el eXuilBifg MadhinG inOYIRE bt of & feimPéralin@ D & 1920008 €C SRt RiRGIRY thelS
claimed i n aifacp bethe ditruged lesin iMto suRGtaNith atliféid 80a solid hiving ranmperaire @wpothahatsé er
series resi rpiasstrgwsitignegding bicthe resie wbiEhihé edltradedl, reghoik ydambd brelites b surtapditelmpéralire of a
pol y- but yl dvgbert thare tiat ¢restal tresitinh winb toe foyciho byddentyt odvd tmnarfecer epfas alpedese or
pol yet hyl engharagpiestreriolypdier series foamed meterial axf clgimesidu enyrrpcedingriaimopl ast i ¢

pol yest®r series resin foamed material as clainmed in any preceding claim

whi ch conf®ifs gecess a8 lﬁﬁ"?ﬂj’ 3} ‘t‘%r"rrﬂ'b?rﬂgtthecthﬁfm°9‘é§'? @P'V%séﬁ’ |sé%°s resl 5 Bped a’lﬂhl ng
a foaning ZEPV'°’“°“' E‘Pﬂhy‘l" ???b nRydgde,Sy¢longntaneloiracarhoxylic
tenperature % ‘5% 3;9“ ??6b°b‘f'f' ﬁ g“'ly sﬁ‘?'Y"é‘?Yéte(ﬁ"mf‘ﬂ%e &% fr9ed
resin |nto c°8mda? f‘"\ﬂ hploggif tat?f °’ﬁa%3ﬁ° a terrperature | ower than

the gl &syira T m%taﬁéar £ Bl sktce
and has a'% bt i g'ﬂ%‘fdr& D Rl B vty L'E?J S b wﬁwﬁi‘?

forcibly su sB fig resin &ﬁﬁing%ﬁbr@%n&&mw tﬂ Hermosbttin A5 4 laminate.
pol yest er serl es foarred material- as claimed in any preceding claim 30 10

A procass1asa ShaidBfatdrial £|cRinbd th clavh e1,&ihereih R thdnRssBRRY Bd is Gn DRLMREH RolydsRF | €S
resihn/i s m xesh, wh égoxpigsinoeh bhohblGesth anhydri de, benzophenonet etracarboxylic
aci d di anhydride, cycl opentanetetracarboxylic acid di anhydride,

di phenyl st3.fAownmetneplastic aolyEotey sdries shoctoraldhagialyabtaingde by bhinginy thedydfacé efr epérinbpléstit e,
or a com paulyestayfsedesnresimifoatned ongrial @s toimgpddupny eneoef daings Dfto 8lido patacowithca
tabl e. 486 1 Tthermosettieg resip|cariainieg fiefsyand adpamingrdged. and deamingtand cering de theimeseiting

obt ai ned by "B¥1RHIMG WMetsurface of a thernoplastic polyester series foaned
material as cl ai rred in any one of claims 1 to 8 into contact with an

uncur ed tﬁ%tFWB'ésé’fq ﬁg reS| n cont ai n| ng f| bers and CUI’I ng the therm)settl ng
resin to {‘

roIs r soﬂl etas 0 %ﬁah |t ine
11, Whé? ern Plg1tPnﬁs ?rcrr?rﬁ UF rgﬁ;ﬁl E éj ensu von (%b?gc% éefn)ge Sobel?diellr Eniﬁ‘hlta
epoxy resi r]’de Ha e ln h nbe ner vo d roi { toffes
structural rb% ,un vJe %1&9 1‘%/ %3@ Ristaffini ﬁés”P rsF
pol yester s%hﬁgn@grgicn as c in any one of C al m;
8 intoggontact wth a t errmsettlng I‘ESJI’I containing fibers and a

f oam ng a%”ﬁhem@ﬂ@sﬂ&&@(@dﬂﬁhn@fbﬂ gobilide\dlis o6 tHAR 'daDRdHobtbiihe! 8k BnsbRick Pddsen
| am nat e. Padeedﬁttéim&tlbféhhﬁmﬁ@tw]bus éblagemgmj asti scher Schaunstoff, gebil det
aus einem Harz der Polyesterreihe, mt einer Dicke von weni gstens 3 mm und

ei ner Rohdi chte (apparent density) von 0,05 bis 0,7 g/[err] wobei die
KristallinitAt 18



des Harzes in dem Cberfldchenberel ch jnnerhalb von 0,5 mm von der

berfldche des Schaumstoffes nicht weniger al's 30% betrtigt, ‘M‘m M’wﬂlﬂm\
1% geringer als die Kristallinitit ErR@48R034B1in dem zentr al

Schaunstoffes ist. 55 2. Thernopl astischer Schaunmstoff, gebil'det aus ei nem
Harz der Polyesterrei he, nach Anspruch 1, dessen %esame mttlere

Kristalli nist | {hewp[gﬁt§c@0§grﬁ@p§t gebildep aus elqu idprz, dey elge;steggihe, nach Anspruch 1 oder 2,

I L| 1140 d!f’lK"Sta""g‘aU‘ Qem RHarpRpPereieh ‘§’B HéP's QQ:ﬁQEfF?ﬁ’c of f, gebi | det aus

ﬁ:. Pgma | r f“ ? g_ghepﬁop t er ﬁf e%a{% An%%!‘ ae ar_lz_ Eer L; ﬂ@lhs,en[a em er vorgehen-
U e won ?Im Obe henbe rﬁl wemgsdens1 ledn er I;als ie
Ther nopl Ast | SR ?an er €,

nach ei nem der vorg en AnsprUche worin die Kri stal I [ n| tat in

dem Cberfl a¢ h%hﬁ&g%&t%&we%&ﬂa%&&ﬂ&ebﬂdéa@s Rin6iH HaQ @br PoRbstsHethe Hath difdmbder bdridhb- At

in dem zent r ajn5SHichb, Wobei der SEREMIBIP LIRS BIIRGBR S bioSH A Rikvals f, gebildet aus
el nem Hagpz der Pol yesterrei he, nach ei nem der vorgehen- den Anspril che,

wobei der S¢hamsimdpREtiscil BehalthdidtSgabidet RusRinsm HarzHen FulbNBels, nadiDeifbm der vorgehen-
Ther nopl ast i Sadnanhspvindhe, Wessbo Bibgefa3tdkbit Shetis B0 kg @cmearlity z der Pol yest errei he,
nach ei nem der vorgehen- den AnsprUche, dessen Biegefestigkeit 50 bis 100
kg. f/ cnR2 bat r Bgtmoplastisdiee Schephsiatt gebiidebaus Snbra ltew idof Folyegiaisine drath einesn dor magahedar z
der Pol y@st er deniAnepriche.iebe idiadtagelfestigkell 9§discd®.0 kod betrdgt. den Anspr Uche, wobei
die Nagel festigkoit 9,5 bis 25,0 kg-f betrdgt. 8. Thernopl astischer

Schaunst of 8 BI“IPE@ISC’RUW@I”P% gebfdet EI@@'"F’BI%‘? Sprcholyastereoihe naehheiram-daryeigahen-
vor gehen- den °Arf’§' faheuyeobei dashermopastische, Harz ferj Palypstesieihe Polyghiylegiarephthalat, Polybuty-
Pol yest er r ei hi" EEV et gin e?n‘i"@l”‘@'ﬁﬂ?’ﬁ%ﬂ“ﬁlate'a%'f‘ bFeYyeyelhppnisenhitpipa per Rofygthvlen-

Pol ybut y%ent e'l’ &tat el ast omer, Pol ycycl ohexant er epht hal at odor

Pol hyl t
Sgh%\ﬁym%/()?%e 39916? gﬁéfggslm g ;I g g.uﬁ t:uﬁr:g 8 L’a 2 c?er S%éeg‘?gelﬁe nacé eme:
vor gehenden_ ALeree e 4 bl acasil éﬁt St o &%mﬁ:ﬁ B e SRES-

Harzes dgr POJIeIﬁGZustSﬁdBB& %InGﬁTeMB%Ia '$§n RémitRidnso800a TR lrﬂ&ﬁ‘éktbﬁﬁHeh‘%but Obeﬁlaéhee&eger
Ext ruder vor r i gfrhidiéi@n Herdes) il SibrRREGMIT bdef sine?® Feststoft Wi b2 /&dr 86 nibdigerd TBRBeratur
Tenper at ur Vodls ¥ Ml@Grhvaindiundblinkt des Halgbs lalweIst] wilbtdRd Ha3GRIUIDAE HEP géschiambeirdaa
extrudi erten éiky Qissfiichentompératar auflelsis gie @lsarhdib dud KristalischdizpuntbsSiienf, im didi Gbelidskie
der ei ne ni edplbigieh starkebpativdaniom ad smd\etherﬁbmastﬁmrsihamg&puerHolyeIsmazrelHananesemem
auf wei stg wahdee natgahasden Atspriidheesuteszebfponz geschaunmt wird und ei ne

Ober f | achent enper at ur auf wei st, die oberhal b des Kristallschnel zpunkt es

| i egt, um dPeVelskred nagh I‘Iespmctsﬁzwqbe'mae thaimepiggiischr Harzelar PolireptersaineaniRyomellithsdure-

t her nopl ast i s@ipmBKdidc I‘?&%Fﬁ%’leb‘?"Fetra@Fb°I"éP’9@§!‘I§’r"F’ePY@Pﬂ%‘FPt'é‘?aFP@I‘ﬁg‘Bde'a"hyd"&eP'Phe'
vor gehenden @V‘é;g %ﬁg spansgrod Iéq‘i'd Qiglycidylterenhigl °°I“I'é\8'ﬂ°’Aﬁ gheinps Ngtaisiwelias
t her mopl &sti s "URB¢% 121988 ?sepref' AR ISP M aur e- di anhydri d,

Benzophenor]ltl ! aca bo sdtg Eﬁfa av ukt ma rIaI gebildet aus einem Harz der Polyesterrsihe,
k rm © ’ier

her
Cycl opent ant’e I:u :rgd T 3% hermo iscl chau stoffe der Polye-
o sofonter LA R
Ver bi nduﬂg des @rtbaren @ssurzlém |n 24
Per hNadensyst em; gehort gem sch . Ther nopl ast | schen Baumat er i aI
bzw. St ruktar Bahﬁfehalnacrgﬁbbrha\eh, ﬁb&i eésnaﬁbdrianaz drrunfRbYiQss RilyoStbi@z, EbYAArE,EN
durch das | nkedst Bikehbindrnigien der Cberfl ache ei nes thernopl asti schen
Schaunst of fes der Pol ye- sterrei he nach einemder AnsprUche 1 bis 8 mt
ei nem ni sht13g@ermdpistisphel BatrhagrishbziaBtriktunveled#i alsr Pullyesterreiiéagrhattan duv¢hhdas tinkontakdt
Har t en des hgbringerr éan Qarfiichs eingsriheimpplasiinéham Schaum¢iofies cagbildéPaus Binamreasr den|Polmerc h
Anspruch 11, stertsiie. theh elnaintden Arsprialiez 1 bis 1, ot cpinsat héitiepransHare [walchas dhaprsy und einen
Epoxyhar z, odEshampRigher AthER, ynd Schagmen yrg Harreneqeshtbasn Hargesas ¢ taminabay kifflen 7 v,

Strukturmaterial der Pol yesterrei he, erhalten durch das |nkontakt- bringen
der Ober{ JteKendaHens t her m)pl ast i schen Schaumst offes gebi I det aus einem

Harz der Pqly ster e| J, erg

i I u i m
ggrhtagﬁ;ﬁnurl?gr a6 nS| app r’gg%g& Owﬁe %0 )ﬁ%ﬁ égé %[Eﬁjﬁq (En@('?r}mﬁ de la r jsleg f ggansr!'Ir(]f:;?:r:t}lonmde
Revendi cgti ong, fer qaférﬁeurewa@aﬁm 319 .aergg.azeda%g S5 Pl 30 1 ot ot
thernDpIasthue ayant une epal sseur au. noi ns une ensite
apparente de MaldRudxphnds & BRI d oneaéIQIIenI\@ﬂa@ﬁqh& saénl I ruvérﬁ.c&en i 8dah® RhiPIa

dans | a porti eddtafRitsShiybie Ae HeRsmille ssNEMPMS dnfle 86t@0 9. "M depui s | a surface du
mat eri au expansd ne ddpasse pas 30 % et est 56 au noins 1 %inf6rioure

alacristallinite de la rdsine dans la portion centrale du nmatériau
expanse. 2. Materiau expanse de resine dU type pol yester thernoplastique
selon la revendication 1, dans |lequel |a



5(c::ri st_al I :\/Ini tg ,Egyglnnlg?elggl4 glnsenbl e est cerrprl se entre 15 Emﬂfmmqp““!mm

3 ' Matb6riau ‘expans6 de r6sin
pol yester thernoplastique selon | EPr@43mat4dst i on 1 ou 2, dans |equel la
cristallinit6é dans la portion de surface est conprise entre 14 et 30 % 4.

Mat eri au- expansG de r ~si ne du t pe pyc%yester t her nopl asti que selon |'une
quel conqu% (f? "° au % yog Pyl W@@é’ﬂ'éﬂ‘ﬂ‘éesse'%dﬁéevia'l?(fﬂ‘é’(‘ ' oy 2, dans
cristallini t?f‘”ﬂéﬁt%”sﬁa Nit8 ST 1R, pPriR 8 gyriace et eanPrise PR 142 34 ™5 o6 i nfdri eure a

cristallipite de | srsremt ; e
pol yester 1 ekl @J’é T Sol ”’fs??! & S g,é atoﬁeng" : Bglsg’gg%;? Lkl

precedent €S, en % I 'au expan
10 6. Nhterlau expans de reS|ne du type pol yest er thernDpIasthue sel on

'une quel ﬁoﬂﬁdtléﬁa@%aﬁsg‘ﬂefﬂétnﬁ%nt b POiyestth ”fﬁﬁiﬂi)%l‘a&tﬁt?e sefbAHind GEleGlque dos'rEahdidaNCE
a | a flexi onioRsSireRadNiE, dafs 184Ul 16 maldrifdlexddisy duhe fsp é?d%gurd 3alBlfd.i au expans6 de
r~si neslu type pol yester thernopl asti que seIon | “une quel conque des

revendi cas. INmtériau eipbr38 e [pési6 @d @ypb @Slyestba fiermopRstigle seionN'aml Gublodhgas dbsasvendidaage
de cl ous esttiossprfBdaesadaby lequsl sa réxistadds, la Iﬂguoh est@omprzt GiitiecBD e€100XP.SEN e r 6Si ne
du type pol yester thernopl astique selon |'une quel conque des revendi ca-

ti ons pr d&dddatdries sxpans sle |résipa ik tipe pplygster thermogiestiqee geiviny/'enst qupiceniqes despévasdidague
est du ol ydtomrénéeente&roemi?%de sistgnge p@rrgdbeaeyqe Islous Q%?Qﬂwﬁteaﬁ"m 85 eu% 0 kg f.

6east onbre po butyI bne tdr 6pht aI ate, un cycl ohexa-

t drdpht al &t é"' fa 'M‘Esﬁ' éhe@mp s"qFﬁr g dEnegy ?’Bﬂﬂjﬁ‘isl’%“@am
mat dri au ex |dﬁ t?guef Sipe, polygste WQ‘% Ests ﬂyqt"y

quel conque | f% ' le;f?t omAgi PO RN R 1iaier YLRR rcycLﬂln'gxa'
rdsi ne “te type o y p?neryrm zfsfta ue cont enant un agent d' expansi on
dans.une Qﬂﬁj& %r&dﬁ%&i%%n f?naténﬁl an%@@&'tés.ﬁb h'ef‘gi féonyester tﬁe?r%bs Y sGorruRd!

moi ns 200 0 |€an®ndef£%veﬁ&lca‘ﬁ% denfds,S xffudef trle MBsife<lid HBOGoipiser UN
l'iquide ou Wkrmadhdsfife %wte@nt%%gsﬁrmﬁan&.w é‘ankr& heé b &he SxtRldelR8 | 2Nétet ®ondu & une
transi tbi On Wbhsrite 8 mbifs BEDS CIE ok AL entddntBot RASHAR del 18 résiRS biGdRdvshoRuIBs | a
t enp~r at ur e gdainSsdiided§ft atindNbmpaiiiars iiftéfietre AU HOMt B tralRitibr GitréliSe A6 Ja A5G tadt!¥n €1
on refrol di texpanseht] B extradésust fla empératarel dd0sifaca 4tnDslipicrelan ok @6 ifdidn des
expans6 de toyigtauxpat|op ettt birisguemepl @ Ssuifage.cdesiafapnd plodute \guediérian eumngieds type
revendi cat i qrlyestardwaciphstinge sBd I't®. qublcegeitibs sevbrpiivatiops présfdentiscaet on 9, dans

| oquel 3% a rdsine de type pol yester thernoplastique est nelang~e a du

di anhydri d@ l?jggé@ﬁ@qllla{ rpyﬁg@catig\ 8l Gansi ngﬂﬁﬁeu@péiedy@cqougster thermoplastique est mélangée
benzoph6nonet 4y rdiaahydrda, pyprelitiaue, 2)du (feahvdide facide b°"6°p&€‘1°ﬂ%é"'a°a’b°"y“q“° 4 du
cycl opent an Hianhydrde, . b ide é:yclopentanetétratatpoxthqg Wé dianfyy dag e d'acide

c oy sl (evemiratoyitin o wipratin i e oo B @ RO €0 g ur
conpos4® d' urfPREPH" E?m"pe £y Y@H’gﬂ‘t “tfj?oupe I a ou Ila du tabl eau

pdr i odi qug, i) §t,téa&arésw 5 Sofiieh Bi5id Qrpujn VB & contact Ia surface
ther nopl a3t e pi e thte%Efa&E Jq bﬁw, o db oD Sl ione 1

expans6 de typg.ePq &’r@§ﬁ%eﬁnﬁ@fr&@ I@&Jn{e%?dé ot of RRcuRUE SRS BhbfhodR Sissable
revendigat i Qagr rdrmdr $h SA¥EE. UNE resine therm)durC| ssabl e cont enant des

fibres, et on rdticule | a resine thernodurcissable 40 pour former un
strati f I e 12. IMatéridln bteuctuaiUsetidnr 14l edveridEatde | 10 Ndand legasY endsicathbronditdssatkang vheagsieé | a
r6si ne t her nyestainss@dirds, @strésine@poxg si s idleypdéiolquenon sat ur 6e, une rdsine
epoxy ou une r6sine phenolique. 45 13. Mat6riau structur6 de type

pol yestéer. 13 Hatiriap sasturdy de b trelnestes thermedpiastistie ebfercioat mettant] en sontedtde gurtice d'un

mat 6ri au expratieu expansg deésingalettyngapolyesitey dhoreqplaptique PRIy 'dea quglgendye PesiTevengisre
quel conque di8s # &v@awccge r¢sing rfkermorgiicglatig, gentenaih dpse Bhrefoet UNA0RR rERXPRIGIPR IS &N
cont enant deXPIHLFE8 ripulq 3 sl termpraigyipRisdoyormet st panse et on reticul e
| a r6si e thernoreticul able pour fornmer un stratifi6. 50 55 20

65

20



