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'?fssugtc %’ turg i3 Hraigiained apgé'a'%ﬁ?[}’]‘aé‘bt'%‘f‘é'@? W"yl\fﬁé*?mr ex
Syst 1éerrr>p res °°8‘°fs a Shegﬁ nguﬁ'@k’\ﬂﬁfs”'lfgré‘&y wigh °“¥ B’PY

{ Io i tre c ar
gsag g{)' gln Es p ra dSl ex;tlan he Ot ﬁg}ndewzl'v e pel;%(ﬁa&%t g?d pr%cg le to
determ,,g,gt ﬂ@, ' q it 3 g Xngi on
of tho Sty E,w%p% awm%nrm pbatur ity ﬁ" ‘éae Wi the%f'f"eg sl Bl

vari at |cQ£iactéN&lc§ hf ﬁ&sﬂe@ﬁA%ﬁ\aﬁhé&b&ﬁt ripeFhRie oSt AGheSdhad? R LiFng Ruch sk RRsigd  t he
MBAS U QsTeich, ft. CXYBRSS, Gk ddorbHs FOBEIALS nakddGherohBsaRo dtioul t5-Birdlend Pus 091 Bl
val ue. whedraahdst thathas fsniall AorufiRhitied Lih FIRCOME SNthiBie ardiBdin Wédivas, ik hélied £H@vdd | onal
pyr onetdering siratnipey; &b Whick seétiobd@tafn thtirdemdvidiré BEgoR Bl #OEdsieN® strbieh fobh leati@hn be
REAS2ar dahgev pehodoas time rtiah dhecthin sévtionsDThe i etiond Iee theirat aridusnspefiiurd ere 34268t  at
its m dpd amdherstiane merecdifiicuty kopgtretdh.fAsarredullothen the abast Brspettied, thedthicken esogions are

cal cul agdueassmore lire criagseaectivn than dresthe seatibnsr that twerei riginglly thifinet. [Tie oedriall veslilt is aand

t he norfiRsywith signifigantly impeaved thigkneggeyniforgity. t he heat transfer coefficients from
the roll fluid to the roll wall and fromthe roll surface to the nonwoven
shee?, EAMOHR? 1% known. These can be determned enpirically as noted in the
Exarrpl es beh ow. Th al ned b use of the resent I nvention

I n Comé ﬁb%lpeﬁraﬁ? E zﬁo@ hgj; % re t?eglg Bﬁg r;oa)?ﬁtf{rp%ﬂn ?a{é’t chi ng

Fo%n © &1%"90% the

pare se ma fro
10 P A rilfl eo%§ otbnBt %\g# ex%é.. I:o% oA te%%?am
t i ckn@sSrddit!vith el Methia 3O#b aamnsmg% ratsaa 9&@ & i o o
ot her she®tard Hiddnas rivid Isﬁ'l*lecphy &bl bropertiol 8 R o t bAndad edesﬁggtsag? fidtdan Of
t heory id $auhf fi @loRgl wis tHthMhN’ncH&@s BREHRAL NGt 3! daMnBeddt RefneS o the tHVERiIen AN
| pr oV @ebviding elieets Madiny miich Yoss Vdliation frXiRickNBS thah Yol shedlthade M £53685hcd Wit thélbror-t he
scope aftnethed.present invention, but merely to give a better understanding

of it. Theneptading sheet nsedrin theseno)emdest s ariade eabistabtiatly aedelsiribed hExpapiet obl. 8.he
sheet [Polestrigh54.207. Sheedqguipment iuseddi to streteh theeshpetrtia thouicono-a@ndid-balf timas s brigingidengthange
i 0t he issthe eame astthad depcitied hereinkafirs aridedpigied inthe gitachet! draiing il the oliscsherrsie then
kenper dtaing ax$8% Mmotorslopds dlolish Bb thrqughy 53 1aich 68 migcdsch 86 metendn diameter. Bbllseidch it .
Conv&r é'?é%h 58 a%eneéF’l 0. a@d}“@%@@e diametere Rippliet 70rteroyal 8 and [gler L8R andof cared9182i cul t

to str&® c"éﬁéé‘f"‘stqfréf‘d H%‘gcaéﬁ%ﬁbPut REAAPPYedhe surfpcecof corfgspond f or m
of thi ggo’ ‘ﬁr , a"ﬁ@ TR St e Seeen RHPRG! aope
t hi ck °°a’“'°s ajica VP‘ ?eﬁt‘& ﬂ'ét ;ﬁ"ﬂ ing d@% fé?"’?’ 8%, fl o

f ft e are lven |n "8?1 §‘"th ﬁ? t hi
Sggt : O%er?‘Q%ﬁh | ﬁ'é| fe dﬂ}%gr]so os% r{\ﬁdg m)r A acclordance dv:ﬁghe ?’H ePré ]a 8e re 'n

nore dif truntnﬁ;]g Shé Qesfsh des@ﬁbe@ ih Qﬁééetexa rtSIlh Gt ?J?rﬁ;@ntatuP& an" %&h&q‘acet he
thic kelienﬁﬁﬁfuke@ Wereth&astiredl HE 8kcrhibal for tH3 &ﬁd?h%ﬁs ﬁ%&r’nﬂ@1 hans. c”!-“rafaentt 456F E4ONS
that WeHeGshedts @eBd it dxbrhpld) Bd. thdsl EExaisids 24, lit We Fdlnd eﬂnﬁm h&Ghe Widwi g heat
si g f iraraRt basficiems entethlorinkli pedpBIBEsScoltBlatbDMBAsti¥d arndo du&yz@alclnaéedlté?nﬂe
exanpl esy welnToese edlyes! wegdthéryused foscalcilate b convenbshianueniqsds et midine Rhpsabugsl ene
pl exi f ot therehabizat yaribus] lonafiank inithe podesnds are bonded and stretched with the
sheet tenperature being varied during stretching in accordance with the
i nvention. The resultant sheets are conpared to those nmade fromthe sane

" star®ing 30 sheet material but stretched and bonded to the sane extent at a
substantially constant tenperature in accordance with the nethods of the
prior art. The operating speeds and tenperatures of the rolls and the
sheets are given in Table |I. The physical properties of the resultant
bonded and stretched sheets are listed in Table Il along with the their
t hi ckness uniformty. Note the advanstageous feature of the invention in
provi di ng sheets having much | ess variation in thickness than do sheets
made in accordance with the prior-



35 art nmethod. The starting sheet used in-these exanples is nmade

s substantially as :described in Exarrpl e 1 of U S Patent 4,554, 207. The

equi pnment used to stretch the ﬁ {,sg& %pout one-and-a-half tinmes its
original length is the sane as tha i bed herei nbefore and depicted in
the attached drawing. All the rolls shown in the drawing are 1.65 neters
Iqug Rol | s 50 throughzg?é agq %9 are!ei'ach 0.61 neter in dianeter. Rolls 54
40 through 58 are each meter. Nip rolls 70 through 76 and
idler rolls 80 and 81 are 0.102 nmeter in diSheeter. C&odda discharge units

85 and 86 Ioc bout 3 cm above the surface of correspond- ing rolls 50
anc? 52 are o “ﬁr\‘ ég'e vol tage bout 13 kil ovolts and an
aver age current B%(; rﬁtcroarrps to f%b?gsta 5 IIy pin the sheets
to the rollsg {'t ng conditions, turé§ roll speeds and

stretch ratros in Tables | and |lg gNote that jganpl es nade in
accordance vmth(t;la@l $k| Pgntion are | abel I(gtgsw)th ar(qlgroq nunbers; those
mad® as cont Dein$ iitRy. gccordance with the prior art are labelled with capi t al
| etters. Beforelbwftiong the tests describe@2i.86 thesed4@ganples, roll oil

t enper at ures andgsmmgt) surface tenperaturefOuwds9d neagd.88)as descrr bed for
the conditions in Exanple 1 of U S. Patent 4,554,207. For the sheets used
in,f hat exanple and these Exanples 1-4, it was found enpirically that the
foll ow ng heat so trahster—coefiicients—andthernal properties correl ated
measur ed and conventr bead Trapster DoeffigiontsdRTUHBBHE Matem3¥)\viery wel | . These val ues
were then used to c3gl Amdu;e by con\rensosyml tecganbg]ues the m dpl ane

tenperatures of the s arToYs qt } process. 55 5 EP O
2360 091 B1 Ther nal P <1§°r % Shegt ;gg%zg %(327 Ther mal
Conductivity BTU ft Ro, tgg 150 ( )) 100 (570)) 0.05 15
(Watts/[err]) Acrosssheet 470 (262009 " b70 2670y | (26) Heat Capacity
BTU [err] Sheet to atmosphere | 2.2 (12 )28 $5 199) 0.11 10
.(Joule/[err]) 350 (460) Density [err]

(0.36
( 7 85g ldcfﬂé'fpr'ratfl"é ﬁw wur aper f'°'( vram §P'[d!§‘9 rang St)n&tcwresrrm s

ance w“f t e pre r l or unrf ess C
r OI | sa s made lnﬁgor Q‘[\p %‘ q;l |1 an e sheet was? 22@7 Acr 0SS
1090 ( stretchrng %g 7% to1 ter e eeq gd

sta oS, W wherem mperatirg of

at rmsrﬁgﬁﬁrﬁed sub: araal lk:]el' th E:E 6 Q%ﬁ earl 3 owsglvﬁ%j
C ONMP Ut Bf ff-b%\’&c&ég%rf tﬁa r@eﬁﬂﬂ rbdtibin ghe%@%f h 9{1e Y
accor sapaonoldamplea, %&Smﬁas'tﬂ%@é'c@ahcfeﬁts& v&rﬁtldnr{haflirs% nﬁ?fa JoH %I |lﬁﬁg\/n Sheet
t hi ckéveparisod omMPalniBaity ®f thb REmSia Bid ®Rrdied &aﬂe@%@& €6htrdf tb Be 11129 1 ntion
I NasExwedigpl ie shidkness informih) THE hivahth® & IRLHrodBS o B8 lpRderk ChvbrRibr s diddEdMowS by
ent ershoilat lcempariscpt irs Exaiptdsi 31gnds B adereinctio oo Badt & IdrgRF Ichetfibdt biRatdh tner nately
heat eitiicipss 30 thecramble df the procese efts imentioh be & ¢detonef 121 ane 835, wispdativent rol s A and
B wherein the tenperature of the sheet was nai ntained substantially
sohstant during the stretching after being heated to [err] clearly shows
t h® advant age of the process of the invention in producing sheets of better
t hi ckness uniformty. Note that in conparison to Sanple 1, Control A has
t hi ckness coefficient of variation that is 1.27 tines larger. Simlarly,
conpari son of the uniformty of the sanple and control of Exanple 2 shows
thg control to be 1.57 times

50

55



35 wprse in thickness uniformty. The advantage of the process of the
‘present invention is also shown by sinmlar conparisons in Exanples 3 and 4
wherein the control had a | argegp (b%%fob iBent of variation in thickness than
the sanple of the process of -the invention by a factor of 1.21 and 1. 35,

respectively. 40 45 50 55 6 EP 0 236 091 Bl TABLE | - OPERATI NG SPEEDS
AND; TEMPERATURES 5 Exanple 1 Exanpl e 2 Tenperature, [err]
Tenperature, C Rol fABLE I Sp@PERATINGISPEEDSAND ITEMPERATORE®D  Sanpl e Control
no. m mn [err] [err] [err] Ts mmn [err] [err] [err]
[err] 50 29.9 93 88 93 88 29.9 93 88 93 88 51

29.95 93 90 93 90 29.9 93 90 93 90 5 30.5 136 129
136 129 30.5 136 12 E"&%’t%;éb g:ulzsel 6 131

30.5 136 13 136 4 ' . 93 105
136 129 15 Rol od le °?£17 : 138 117 138
129 56 3‘?8 1 ElS 013 13 11 1 0 57 41.1

138 122 138 480  29.88. B3 16 169 3§38 196,58 93 334195 3326 75 26 75
39.0 26 6%1 26 29595993 90 4195 9013 29.9 _ 3 -
13 - 20 Exan§@ e 3 30.5 136 129 FX36128 4 5B0.5 1363(125 139312988 93 88
30.5 93 8 3 93 30855336 131 31)3&313193 30.5 136 180 136 130.5 93 90

93 Q0 25 351293 138.512993 105 :1?;61129135 128 135
128 53 5 1 1 38 129 313 -2 1&%\2 %ﬁ g 6 54 31.1
127 127 138 38 1 ‘7’551 3@ 8 128 138 131
36.9 138 12 8138 55& z 35 1 1% 9 127 125
135 130 30 g T 48_38 g> 135 125 135
129 %8 - 49.1 2 26 . 83 9771 26 82 6 83 59 49.1
13 - 13 - 49 1 Exdnple- 3 Naghcasiple3 3 1. Jerr]
Is the tenperature of the heatlng oi | |nthe [err] T is the tenperature

of t he surfaciﬂ of t3®.8hed3. 8_8 M3 8Bk, -, 3@i5ni 923 c88t h93 18 sheet surface

%‘g 1%% [ 90 93 N80 predf-Sel %Ie?@r rri95e]$g8
HOWE?‘?” the g}‘m’er% s3I PR 48eC B30 B 136 140 13¢
31.1 127 127 138 133 31.1 127 127 138 133
36.9 138 128 138 131  36.9 138 128 138 131

56 42.7 135128 135 130 36.9 127 125 135 130
30 57 48.8 127 125 135 129 48.8 135 125 135 129
58 49.1 26 80 26 83 49.1 26 82 26 83
59 49.1 13 — 13 — 9.1 13 «~— 13 -
_ Notes:
% 1, ;1:'81%? the temperature of the heating oil in the
T. is the temperature of the surface of the
sfieet.

2. A blank,——, signifies that the sheet surface
temperature was not precisely detetmiged
However, the temperature was below 40°C

50
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_EP 0236 091 Bl THE il - SUMMARY OF DATA Exarrpl e

2.0 3 . -4 5 Sanpl e Identification 1 - A
-2 B 3 - C EP01236091 BID Stretch Ratio[err] Stage 1
- (54-55) - 1.118 - 1.084 . 1.186
1.186 Stage 2 (55-56) 1.109 ' 1.084 - 1.~_157
1.157 10 Stage 3 (56-57%aem - WduﬁﬁQ o 1.075
1.142 Overall (50-59) . . Z - 1.3 _ 1.6
1.6 Sheet Final Speed, m mn 41.5 ' . 39.0 - 49.1
49.1 15 Bemple At Rol| 53 1 232 . 1323 13& - 132
137° 134np1erdmfxsa¢m :LB? AR ROII 254 B 3 185 130 p 105 .
130 127 ' 227 - 134 At Roll 56 ' 119 - 131
119 % 132 129 13 At Ii
116 2 ( ’116 131 T 125 1 At Roll 57
123,, 3 130 J1p 126 131@ Sheet -
Character| t wei gh 4 err] Inligal ' 16 41.0 161.0 41.0 -
41.0 m/Bin 5@6 Final .1 &134.9 32.9
35.6  35. 6 . 33.9 Tensi-le strength, N 25
Longi tUdISQﬂi 86 110 _ 118 . 153 152 ,
13115 16233 52 1R SR 1R8I 5137 1350 13 1y 47
Breek el og&il&A Longi t uddnal 130 1f5 38 2ig 8.8
6.6 6. GERUS g3 PS5 2y gig 12918 19.1
13 1 15MR3s6 T%r engt EN |_ glt nal 125 2 3.7 .
3. deRll 53 3 : L7 Triffsverde 3.6 4.4
3;;620 3. . "~ 3.2 Delanmination [err] 0.5 0.4
- 0.4 Gm’cmﬁ%” 09 +0:8 Permeability: 12,4
15 0 ﬁtl 7 41019 go 1lmH 4.0 16583 5835 3W3 W3 Hydrostatic
heed , cm gjpinM K9 . RPM  HEI3IBE 158.7 B3 19&.2 m Opecity ,
% Trsil8Gragth, 86 88 85 82 - 78
Fi ndl thi ckmegedfelll 0100 8 0. 120 01{!%0 - 18 .15 2 0‘%0 10- 0. 09
23.2

Unlformtyggmﬂp | @7252218m 16.15 25

15.0 elowtis t St gth SB cal gyl ategd |ongiptudjgal and is
the ratio o} @REMLst -t o, 530 ollveg : Th%Sar _%ul aR3 ol hqi nvol ved in
each, st ag W in a@ Rce WPEh t 2 at tached dr aw ng , are included
i n parathe Eﬁ'\ 3.72. They reggrdedsstenpgratuge is2z.qhe

cal cul at ed ure fgrs t hQ qm dphk@ne 98 t heqghees9 3. Lorl ey2Hil|

per meabi | i deYardrii dC Y00 [085 r'] 04. Thiogknees uni 6.5rmi 0§ is @preb8ed as a
per cet age wpaailigr ent of 12var 15100 on 18f4 nmadgur ed98hi dkbess 16.8. $r] neans

t hatss no MagaudAiehedvas mde. nb0 Cl aans 86 1UBA IBiti nilRis cess for
bondi ng argiecity; &t chi ng a86f i brééus pdByol &i n n(ﬁwov@?\ she® whd ein the
sheet i s Fiial $hidmesated to a bond| ng terrper tur Ci‘? s n%% Sgto?bel ow t he

I’T'B-ltl ng pdmEEeft he pol Egef at15 Wo st ages
' tq.at | e adiifpantyy s i b5 naI s cooled t0 a

N:bs 1. szeui\isﬁ'ecalnﬂatxl]mphﬂunlmetdnrgadxsﬁamnocfﬁn
_ ﬁst—to—slmmuq:eed. 'nep:bnﬂarmllsnmlvaimed':m

nutersd in acockee with te attached deaidng, are inchoded in parartheses.
P : thm;h‘dwwhnw&emlnﬂaﬁmﬁzﬁnm@ndﬁe
' sheet.,
3. ArlepHill peowstility in oA arval. :
' 4.'nndmssunﬁ:umtyits¥egmasamccefﬁastdmmmcf

50 5. Wmﬁntmnaasmatvsm. :

Claims

~ 55 1. A continuous process for bondmg and stretching a fibrous polyolefin nonwoven sheet wherem the sheet
is first heated to a bonding temperature that is near but below the: melting point of the polyolefin, then
is stretched in at least two stages to at least 1.2 times its original length and then is cooled to a
temperature below 60° G, and wherein forces are apphed perpendicular to the sheet surface during the

-



temperature bel ow 60 C, and wheréin. for,ces are applied perpendicular ‘to the

* sheet surface during the 8  EP 0 236 091 Bl TABLE I'l - SUMVARY OF DATA
Exanpl e 1 b . 3 4 Sanpl e
I dentification -1 A EP3236 391 B1 B 3 C 4
D Stretch Ratio[err] Stage 1 (54-55) 1.118 1.084
1. 186 1.185 Stage 2 &55-56 . 1.109 1.084 -
1.157 1.157 10 7) : 1.089
1.075 1.142 1.142 Overall (50-59) 1.4
1.3 Benple 1.6 1 1.6 Sheet Final gppeed nim 41.5
39.9 Saple KatificABal 1 C A 49 1= Sheet Tagnper gt ur e[ Qrﬁ po At
Rol | 53 132 ~© I32 r3s2 - 132 = 137 137 -~ 137 137
At Rol | Seattch ratich 105 130 105 130 - 127 133 127
134 At RoRae 1 (54-55) 119.118 1.084131 11,819 13085 129 132
129  13%=Rg () 56 1113084 131 11616 131157 129
231 3§ 1 At Rogd 123 1]l8142131 i-;%:z 123 131
126 130 Sheetd-®har act erl ics Unit: ight, [err]
Initial H‘"o‘lm?o 41%9 210 ®1  523®H 3 523
52. 3 34 .t % 35.6 39.7 36. 3 . 32.2 33.9 25
Tensil e s&rp@néﬁ N godut ypal 1p K4 ﬁ 137 1}9, 118
153 192 rall 5431 162(5Tramversm 10 3 13'3 52 58
57 5;e 1 5541 418 Breek el mpgatizpn Longm udumal
7.8 6MRIL S 8.1 A8 1 6.BS N9 1_8 6131 12 Taansverse
22. 4 1A®ILSI19.8 1718 138.9 1390 1A 138 135.4 IS 10 Tear
Steéngth NLon| tud| nal 3.2 3.7 4 9 3 8 3 3 2.4
3.2 8o SparEistie, 3.6 3.9
4.0 3. BlramiHat i on, A er 0.6
0.9 0. & 15 ogg 1%3 1&? 9 352% g% %f} @5 35
Hydr ost abifle BE&EHHE ) 196 173
péeirty, Oﬁ 'udiml 8595 ﬂ@ ns 83 §& 1m 79
82 7 ’ t hi ckneﬂas AR age ssnm s 5 O0.%l 04110 47 0.12
0. 10 BEeel{ GloredGae) % 0. 10 0.09 17.2 21.8 16.1 25.2 19.1

23.2 15@“1113@ 3 40 N8tesb.3 1. Stre h i $.6 he 68l cul6a ed 7.5 ongi t udi nal
EREE S the i 016 thé9¥asl .9 05| B r 0191 speBek WA particul ar

roll's i nFer P Neach age nunbiageedsén a cord nce wi_th the attacheed ,
are incl u-i' “Par ent hg recqréjed ‘enperature i's

ewrat f th ﬁnd@%ne Gsheetog riey-Hll
per neabi I 1095 e 04 hckﬂ)efs ij 6ty |ﬁeex%§gssed as a
pesscent a Hes), @8t R vaﬁnl ati g of ,geasqged I.ckn

5.[err] opaitg, that no geasupenent ggvas gade. @ aimy 55 lgg A cgntinuous
pr ocessFialrthidmees ng and stretching a fibrous pol yolefin nonwoven sheet
wher ei n Bieege,et o1 0.10 012 010 010 010 010 0.9
@ Whifomity, 00f 172 28 161 X2 191 B2 150 203

40

Ntes: 1. muhmmmmmmuﬂisﬂnmod&e
fast-to-slow ol spead. The particular rolls inwlved in each stage,
nuitered in acoadree with the attached daddirg, are inchuded in parentheses,

45 2. hmmhitm;uahzeisﬂ'emhﬂamita@mﬁxﬂnmcund&e

3.Gﬂq4mmntyma'/]mm3/m2
4. Mdmuiﬁmmtyismsamm&astﬁmmcf

50 5. "mf'neersﬁatmnmsmatmm

Claims

55 1. A continuous process for bonding and stretching a fibrous polyolefin nonwoven shest wherein the sheet
is first heated to a bonding temperature that is near but below the melfing point of the polyolefin, then
is stretched in at least two stages to at least 1.2 times its original fength. and then is cooled to a
temperature below 80° C, and wherein forces are applied perpendicular to the sheet surface during the
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~is first heated to a bonding tenperature that is near but below the nelting
point of the polyolefin, then is stretched in at |east tw stages to at
least 1.2 times its original Ieé}ga épen is cooled to a tenperature
bel ow [err], and wherein forces are applTed perpendicular to the sheet
surface duri ng the 8 EP 0 236 091 Bl heating, stretching and cooling
when the rolRglstbeimLina iRy Wisnaile shedt idmpdratuldl i 600 - € BAHigR6Y, SraiasBibel h thdlat t he
sheet t enmeaétusriperaturél R Ao a@edingy 150t O infifdaiilely AIBRES SHobll iy heafol & the Benambeet s
heat ed t Qerbgveatuded ardi 43 Ghet shEG & iding FeewaadRA t615 first Wrotthig dtage,Sand & the tHb Ghestis @ied t 0 a
first st raaamdmmgaaeu:agcecootadd\ subsstilsat strbthigingsdtaget ofitiss doltimnouaIptoessnat el y heat ed
and g€ooled in subsequent stretching stages of the continuous process. 5 2.
A proc@&sd erocesst ad sleitied in claina il vhdreinfthemenweverhsheet amiared iof Hidskrequn; ploxflilgmantely of
f | ash- spuim-figsil stgendy of dingan pelyefhylens. hef hopding temperatyre ds within| 3 ta83E bplaw fhetrpgltingne,
t he bondinetgt efdhgegivethyiees. the sheet kasrp Wnitiwgioht tetarestigiching i therengeff 3pén M o/wt t he
pol yet hyla@ 8‘9 st"??é'sﬂ‘@‘éted F?a%t"ﬂ"ilhl"tth’ﬁ%?'é‘ﬂ'[ stpges ¢ ezEStPl’ét“E‘ﬁ? 'i‘fg°"9'ﬁa't"¥?6t"r ange of

35 t'd Z.O an the heet |s s na y hr ee
t t Ero pin| t t te frogbthgl d
ot ages ™ ok harrss ajg EER A ‘t"@%@% G4 B ok % fromt Ihge
bondi ng t/@ \E\st?w&ﬁm&i”mja o&@lEJnL 14§3W&E|§ B2 &terhdte Peea{ir{bganﬁ Qjﬁ?%jﬂﬁ%@ the
mp

Firsgl strobdhleisrstchbiPncrased hHS Ft'ér%gji&urg Fhd Wighet nnyb&aﬁg gl to 3

wherei n tfages mgg@tepteﬂ rgg,,% {d@9. during the 1s subsequent
stretching increases th e sheet tenperature to no higher than the bonding

t enper gt U progddsl a8l eRiRa KLyt dAE of the ProcbdMFPEdiAS Whetoin the RRedt RWPbratuRAduribPhe] 5. A
process aerfidtéithddBirl dnd cédy WA Hfat lehi 5 PC BB héBloré It 38- ovher ei n t he sheet
{emperature during the alternate heating and cooling varies by at |east
[err] BUtA prycesDasaireed ih alaim| Swhetein tBdshBet temperabtedisingithe alleratsthelating argd cablimg 5
wher ei n tvadgesdd@to 3¢ Bperature during the alternate heating and cooling
varies by 10 to 25 C. Revendlcatlons 25 1. Proc6d6 continu pour Her et

6t i r er Renendicationg| e non tiss6e de fibres de polyol dfine, dens loquel la
feui®¥l e est tout d' abord chauff6e a une tenperature de |iage qui est proche
du poi Frt Pd@ef' %‘H"Hh‘ R?é’ 'Ieaet Teyéﬂeéﬁlf"ﬁé‘m H%?P‘sd? ?H’?frqed?fyé'é’a’ec‘@f‘ﬁteg‘@i la § Ps est

ttir-~e | f ?991 ay ?%.P?cg%tdv sl?%{g ilBal e et
est ensu Iong°?5‘P fa ; "e ; mé‘;er%p%?% 2 W 'F'P'B ?"’é”‘ '"s Bquel
des ?Q’O forc sso plu gv ‘% q’%u d‘l %%'g § la
'a feu' ' 'a a@rstsref.m IaU‘IB éatm% #é[.ﬁe at%ﬁ:% rl 56
eN Ce (U da RETPETAS HHaBS0® ladoruirbiird Bo Fdo emtustqee o o) i irish pree
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alternées de chauffage et de refroidissement varie de 10 & 25°C.
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