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‘('whet hgr -conventional or reverse), the printing ink is transferred first

“$romthe 2 | [ r i inti I et- and t hen

fromthe p ?ntulﬁr’\h%gT gggmﬁ 1{&0&% ec‘ﬁgﬁﬁ"g? hgtlteqy%hﬁienetﬁ%s@ )f%mgﬂ anogr aphi ¢

pri hting i ncl ude™@emy: o -Ppt-pfint i ng, aut otype printing, hect ogr aph

j.ntl ng, @hd Pxefaaredphy Hindnothera.cllass of printing processes that can be

:.-.used. 189 st@jlcmksmal $Hc, M6 1nB6dc¥eieNOIniCreen printinng and-m meograph

;-;prl nti ng scel | aneoy: rocesses that can be used -
“Factude ty%gwrp f’iaﬁ cggg. H]?) Ot PG 2 pef'%ta# r%ec ot l%f iWﬁ’i“ch may be
‘tonsi deredas IF;R?G@‘? dphide GihatfeteycfqiPe. Anot her exanpl e of a miscel |l aneous
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(1), kg 5 67 9.98 4.25 857 6.12 9.98
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@ , 0 Precipi tated Sl I Ep@dgghsgm 19.96 19.96 19.96 19. 96
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' :"_ -0 -0 0 Lubricant (4) g R 100 100 -
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859 Bl \‘s@{én ghl,aghat e scr ew feeder. Additional processing oil was added via
‘a . metefsi N punp into't hr at, of extrud Jghe extr mxed,
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l.ongati on Porosi ty PP ogtasseged in the text above. Matri
: :e:n_sl_,l e Strength Tensil e S_trgngth det eBr1m' ned in accordance with :[ArSIT)I\(/I D
12 83 r_rul-tl plied by the gquantity 1001(100- Por osi ty). 35 Tear Strength Di e
€ ASTM.D 624-81. Processing G| Content - Method 502 C'in "Standard |
s Met'hods for the Examination of \ter and Wastewater", 14th Ed

APHA- AWM WPCF (1975). Maxi mufbBpAtt (contimued) nproiry’ porosimetry, as

“degcyibed in the text above. Dianeter 40 Vol unme "Aver age Pore
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_._.(_l\/b|1st.g§‘§%y\/ggpr - ASTM E- 96-80. Transmi ssion Rate) 50 Methanol Bubbl e

+ ASTMF’ usi ng net hanol. Pressure Maxinmum Unritin - 3
..using ;n’é‘PﬁanoI where [err] =22.34 [err](kPa). Pore Di a?rét er- HeQETZI\S/IhIr:?ﬁEkSaESg"
“ASTM D 420084, usi ng P8424 cmx 20.32 éMsanple, 1 hr at . [e%r]’ 10 o
EIE (._)1}__5_2_89-859 Bl Tablg I'l'l Physical Properties of M crop’orous.' Sheet Exarrpl-'e.'
SN0 opacry, 1 g 6.8 95.1 ha4_ 99.9 997 5980 920 7

-Thi ckness, mm - 0.229 - 0.279 0. 279 0.229  0.381 0. 483

-?0:2547,-0.229 Matrix Tensile Strength, MPa 1
2542 messt 25,66 0.8 5.7 gheay 920 .8 ggng s S

Q(Qﬁ;o 12.00 14,91 10.38 - 15.67 ' 5.97 Elongation

3?4”7*201?66$E’ % MD - - 250 375 279 227 -

B - 108 - 339 :

1482 - Biaxigll Sretching of Microporous Sheet : . 140 _ 112 _546 - _470.
: 25 - Portions of the microporous materials prbducéd in’ Examples 1-3 were unwound from cores and

biaxially stretched by first- uniaxially stretching. in the machine direction using a single stage roll-to-roll
... machine direction stretching (MDS) unit and then essentially uniaxially stretching in the transverse direction
‘. using a moving clip tenter frame as a transverse direction stretching (TDS) unit. A preheat roll was
" employed with the MDS unit 1o heat the sheet prior to stretching. In the TDS unit, the sheet was heated by
infrared radiant heaters and the temperature was controlled in banks to provide a temperature profile along
-the length -of the sheet and substantially constant film temperature across-the sheet at any point. For a .
.- description -of a typical TDS unit, see Figure 2 and column 2, lines: 43-69, of United States Patent No.
. 2,823,421. The MDS stretch ratio was varied by controliing the relative peripheral speeds of the feed rolls
+-and the. takeoff rolis of the MDS unit..The chain track positions in the tenter frame were set to achieve the

'~ Examples 8-29, the settings of one of the last four vertical columns in Table IV were employed. The correct.

" column may be ascertained by matching up the TD stretch ratio of the example with the final stretch ratio of
- ‘the column. ' g .

.12

B L Table | Physi cal Test- Nét'.hdds;' -
. aperty. . Test Method 30 -~ Tensile Strength ASTM-D 412-83 .7 7"

... desited stretch ratio -and:then to essentially maintain that stretch ratio during sintering. For each of the : - - -



Strength KN'm’ ND S ' 36.25 35.03 61.47 . 47.81 -
_L@f57 09 - 93.34. 24.52 TD - - -18L04_'-21{19 139.93
..39.75 32.22 89.66 - Eiio?@glaagmr ty, vol 71 71
- 68 7 59.6 77 35 Pr ocessr ng O1 Content, W% -
4.1 0 2.7 2.4 Maximum Pore 40 Dianeter, [err] - 0.86"

" 0.28 1.34 - 6.11° 0.1 | Aver age Pore Di anet er, [err]
0. 065 0 069 0 OQM 0 12 45 50 50 EP 0 289

5 ¢
iy AT Flow S%%&P%Ge Length Along 904 955
2215 %%%I ty, % Ten;eta' Fra@@ ack, %@t@:s O5prensverd®. StretcARdrio 99. 7

.98.0.... 2 2Brroghtmessyt 87-8° 87. 7 92.6 ~92.0 83.9°
w887~ 93.3 ~ 91.5 20 Bi gXi aI Stret chi ng of ‘M-cropbrous ISheet 5 _
ort i onshqiﬂe;pe i croporous materials produced. in Exanpl'es 1-3 were unwound
rom &brees and bi axi ally st,oegched by first unlaxially st rletching. in the
it chi ne. shide@ek iTON Using a single stage roll-to-roll nmachine direction
“stretching (MDS) unit and 6.888 essentially unibs3al |Y-3trek chi ng+#n the
=transversgedeh €X1ti on using a'noving clip tenter frame as a transverse -
~direction stretching (TDS)0.668t. A preheat rol¥-das *npl oyed WI th the MDS -
nit to &\akerthe sheet prior to stretching. In the T S unr%Na sheet. was"
. ited by 30 infrared radt3idbheaters and the fehperdture Was cohtrolled in
“banks 't oSimtevi He a terrperature profile along t Ien th of,the sfeet - and
:._;-"sugvtgantr ally const ant filnm Pérrperature across“the sheet a‘f any point. For
@viption of a typical TDS unit, see Fi gure 2 and colum 2, lines
>R§ 69, of "United States Patenft No. 92 823, 4 ] c)frt ﬁ sﬁ “)31
“yari-ed bg? J@ﬂWQﬁ?WiOI#‘gs"Pﬂé“’F'éP PRl V % %t"P S’EZ" 2 GifatsPlneSn and

he_ . akefaéq;eggtg’ﬂ;‘és;ggg%ggm %en&;;es T[:On an iy h°r9| dt %ssfe falyt REL Er -
3 ,r_m_we a{ftroa?llte Lgﬁpeélg ven '" a% t s o
eed o

e'aﬁigedsra{%tfﬁ)m 18 ron's k @f@ﬁﬁ\’o&fmu& e
H f W InéSteed Bblodsy thd Mraé stiofthUBSThUs)
abl e I V"(@E m Xfeéa ertﬁlfécgtreﬁp dﬁ%f m iIABar 5ea 4td AdM & rBlystethioE thb NQ -
M)m in.t 3 p'?df) & éébéréi r&ﬂﬂé%erftttﬂ@lexdifpreetoc blaxmttrlstletdfedt he L
Mhy- eefg‘!g ef?n Tables V-VIL. ) ) o ER
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AY:-Zone- . B Tenter Frame Track, neters’ ~Transverse
‘et'ch Ratio O . SRR EP.0 269 859 B1 0 o1 o1
rt-eheat -' . oL e AR '

YT 173.048 0 - .~ 1 Stretch | 6.858 . .
1.5 -2 ' 2 5 St-fagiech Il :10.668 _ E - 2.5
'45 Sj I’lt errrqner{}:&s ?%sl.axiajlg ;mtched Microporous Sheetz 5 g 5 . 3 _

f_-:_-'_-5 QO The ni cr opor ouwm%ﬁ%%s fed over the preheat
1.0l I5of ‘the MDS unit which was heated to. the tenperature indi cated in
abI es "V-VI'l. The sheet . ‘was then stretched to the |nd| cat 9 strech ratio
SE A Q a 3 4 “"‘G O St . R
_ t"r et olls at enti-ably sa atd pozas t he sg get ChoJ’oa‘I 0. The‘
ff:;_-flf-tine ?E%Eemag 81 Ven (ﬁtﬁTatbollgg V(i t\l/?f3 |%§O7t6he6?l71{ put speed of the MDS unit and - = .
e faehicaeratiis ect i on speed of the TDS unit. The linear feged rate fromthe - =
stm:k of mcréporo rratn%rl a:vD%o th(% VDS gmi_t S seg at agval ue given
j_';by the ™ ne speed divided by t'he stretch ratio. Thus, with a line speed _'
-wof- 24Lrﬂ,m;1;}eand a MDS stretch ratio.of 2, the linear feed rate ):romthe
0l1'1St SMakn Of . t hetSMDS BAist WRubd [34:412 B+t n.2%The Pbdperitss of*deveral
“r'epresent at i ve exanpl es of biraxially stretched 30 sheets are given in-
“Tabl- es‘"’?/e:;ﬁhf £35 4Q 45 59 13 ;9 EP7§ 28%s859 Bi Tabte V Psopertises of
y

= Bi. axi al Stretched M croporous Sheets Produced from M croporous Sheet - ot
{'-‘;&-Exgr_rplnszo@anple N. =~ 8 9 .10 1. 12 13
14 20 T;:g 5¢ ' 14916 Thickness, mgy 01478 149. 15377 0.187 02076  0.076
o 102 Sreeen 1 i 102 0076 Stretch Ratio MD | 2 2
RS o 166-%;73 _ % 3 x 3 3 3*TD - ' 3
i - 199-182- 5 .+ 3 : x 3 x 3 x 4 Line Speed 15
mimin 93180098 8 24,4 24.4  24.4 " 24.4 244  24.4 24 4.
:4"’5ND§1 Piepeat Tenp., [err] - 79 - 79 | 17‘9 79 . 79 o
L 14p9127-149 79 . X 79 ¥DS Zgne 20, Te err :
149-149-143 X 9t M [ X
- Sinter II o S - ' '
149~149-149 Do e X .
. 204-204-204 X T S .. X - X
. 232-204-232 A S S . _ . X _
. [:260=260-260 . . ; ) : | |
e, gl @MW M G 00
: _53_.20;531,;,,.5,011 91 - 90 92 . .90 89 93 . 93 v93” .,91

Hatrix Tensile

srfnr)ength’ "% 53.70 .32.96 40.25 25.30 29.52  62.74. 67.77 41.96  56.69

. TD 40.14 29.30  65.76 46,54 61.99 45.41  43.93 57.62 - 55.77

14

289 7?859 Bl TabI e I V Tr ansverse D| rectl on ‘St ret chi ng Cunul ative Length




149177 o
Stretch 1 177 166-177

149

X 193-182-18 EPozssasséﬁ -
Stretch I,

149

SRy TR ERAgE Sinter:
T XX 149- 149- 149
L XX R x-§rnter Bl 149-149- 149
E Table V (continu o '
30 204 204 204 Prope>r(ties of Biaxiaily S:r:t:czez<I %urop_orous Sheets
Produced from Microporous Sheet of Example 1
_(ngght [err] 27 20 17 T S 14
90 :

- 14 Por%sﬂy vol % 9L .90 92
93" gple Ny Yonsild S

25,30 - Egggggm,apz 74 67,77 i 96
65.76 dieabdz 61.99 - 45.41 43.93

cropor olls Sheets

Tear95trength, 10 - 11 212 13 14
<El ongat i mmat br eak % 57 56 - 60 67 _
34 328 5.78 .7.04D 3.85 . . D28  5.08 416.30
23" ?7 T 300 498y Fft sr“r%"ngth”kl\v‘n?b 2é 38
w20 28 G5;.19;3_A1, 6. 30 5.60 L 5.08 TD
°7.01 . F&w23 ~ 7.53 1.93 .- 4.38 4. 55

ﬁ._'.'__._J:OW,_SéB‘]/i@BEC AT a0 40 45 29

o 25 ‘Methanol
- . Bubble Point o o
. Pressure, kPa 290 - 276 . 296 234

Y Maxdmum S
" “‘Limiting Pore B S
3% Diameter, ym- 0.077° 0.081 0.075 0.095

. Maximum Pore
. Dismeter, ym

" 'VYolume Average" .
35 Pore Diameter,

,1' .Heat. -'Shrinkage
R _.__after 'l . hr at.

[ ¥

N '
‘o g
w

57.62.
-289. 8559 BP Table V géont i $fued) 6Propefiies 38f Bi aki al |
' foductd frdh M cripordds shéét of %Exanpite 1 Exanpl e No

"56.69 TD

®o 28 29 %

_ ‘wiBi8as - 36 Mullens 20 Hydrostatic, kPa
20, Hﬂdd:gstatic; 476 503 . 496 434
0 kPa .- 483 . 434 480 448 476 503
Vet hanol ubbl e Poi nt ' ' '
g ]gﬁday _ 935 o

145 276

0.154 . 0.081

88

878

15 16
23
‘5.68 - 5.08 9
598 47301 3.85
- 4.90 ' 4.90
4.73 GQurley Air
- 8 36 28
483 434
510 WTR, g[err] day
4346 9p35WW5
963
_55.' 317

177 _149]53*

- X 193- 185 193 X

1 149-127- 149
X

X' 232-204- 232
X 260- 260- 260

10 14 |
93 93
32,066 40. 25

40.14 ~ 29.30

55.77 40 45 55 14  EP 0
St rd8ched 33

© 0.406 0.070




. kPa© 200 . 276

ure - 29C - 1296 234 145 276 |
v+ 2317 Maximum Limiting Pore 30 Dianeter, [err] 0.077 0.081. . %
10:095 . 0.154. 0.081. EP0289859B1 0.406 0.070 Maxi mumPore i
) rreter [err] : 155
of une Aver age 35 Pore D| arret er, Heat Shri nkage S ... after o
t-['err] %M o190 - 9.4  12.0 . T 19.3 .
1 2. T A 2 e ) : o
o '29 il. 2 -r!P es of 1y35» tehed Mic >Q_Eéé_%_§ﬁé£%i SP - |
' roduce Micropdroug Sheet “of E roperties of

aI ly Stret ched NEES opoT; Sus— Tt

arrpl e 2 ‘Exanpl e No. 17
Exam 5 nbhi cknmrss,

4 Stretch Rati

3.

-f 5 Rat 4 mnin 24 4 244 24.4 24.4
21h, 20 ‘g?‘ﬁ Eﬁ 4, 24,4 35.2 35 MDS Prehgat Tenp., € 108 104
=121 - 'rn79 1212 s 104 321 3 49 3121 3 TDS Zone 4enp., [err].
=:Pr eheat 177 - 177 149 149 149 - 177 - 149 149
+149  Striae Shedd 177-166- 177 X X X

93 82...@3& T 24k 26040 24 264 15,2 g4 264 26040 15.2 70

tr%tpch II 149- 127 149 X . X oo e X

49 1 ;m{ 106 104 121 79X 121 104 121 79X 1¥8-135- 149"

: . T X X Sinter | 30 149- 127- 149
B - 'rns Zone . ' _ _ X 149-149- 149 ' : '
.;xx\1ﬁ 149- 135- 149 e X | | S
“X7204- 192200 w1 oo 148 149 177 149 149 w9 X Sinter

_-232 %Qret%?% _ _ ' x X
S 177-166-177 X X :
. 0193-182-193 - .. X X X X X X
25 gStrec'ch II : ' ' '
" 149-127-149 - X X C - X :
149-149-149 X X - <
149-135-149 X X -_ _
" Sinter I : : : :
149-127-149° "X X ' X 3
. 149-149-149 . - - .. . X - X X
- 1.149-135-149 " - S - X x T
- 204-191-204 N S
" ginter 11 S : . _ _ L Co
i 232-204-232 . X X x0T X
8. 260-246-260" x0T X X X _
w7 316-316-316- - X _ o
" Weight, g/m® 44 26 24 17 31
/o PoTosity, vol% . 86 90 90 - 92. 90.
"flatfix Tensile _ _ _
7. . Strength, MPa o
52.! . 36.61  96.18 37.23
Cap pisd T2 eres 109.54  54.39 117.21

TD 44.47 67.98

18
mm 01203 20. 15221

Thgckness, mng 0 203 03152 0 391-”:9 140 0.152 0. 152 q3102

cT1Tdl S FTI O

oduced 1rom M croporous Sheet: -
19

20 21 22
02140 @4152 25 152 0. 102

@114 0%03 g o

16 -

1 hr

23



260 246 260

109, 54

X

X L

X Weight, [err] . 44 24
SgpRoksuidsy VOI% 86 90

MPa MD

36.61 = 96.18

54.39 -

90 Matrix Tensile Strength

37.23 45 TD_;'E ~

117 21 50 55

B’““P?) er  Bi axi al | y
£c $ l:icrz TO g§tegial§$heet of Exarrpl e
znjm—%w - 22 23 24

:_*.;_,2,5;, [=E enga;,ﬂlemoét Brigak, £6 MD 19 20 | 21 52 B4 2324 425 = 87 :
=31 .. TI3 19 111 TD 51 39 15 16 . -9 42
: 16 El]z&ation at7- Tear Strengt h, " kN mM . 20.3 12.61 - 17.51
18 ] '3" 12.26, 8,4l § 95, 18. 6 TD ity 543.31 32,78
11. 03 @s 11 15. 2556 7. ﬁe 44 16 Gurley Air
1 ow “’sec I OOcc ' 46 45
'_.J\/UI | B2 slrb'digast at| c_ 20 kPa : . 745 689 676 496
STA5 Mmh- 641 s 503 .. 703 erré 5P9 868"
Zg(l) s'soé'” _947 13, 31 éggél\/egh} no bbl qsnt 5§ssllgrg, kPa: |
i MaX| rrurrgdfhgy himmedgpr e Di anmet ers [err]” 0.077 O. 074 . e 0 074
0. 061 ‘sec/100cc 81 @077 30. Maxi num4Por e 4Bi-ameter’, [err] 32
R ' ' > 146 Vol uire Aver age Poreé D| anmeter, [err]
27, {:;»/ ‘l:“‘liﬁ:zatic - 4.70 Heat Shrinkage after 1 hr at MD
LT k%a '3, 8745 ed0 1l 632 3496 745 71¥5.3 641 6583 03 7
. MVTR, g/m day ' 868 761 947 913 827
. 3Methanol Bubblg “ | . _
25 ‘l:;inf;- Pressure, 290 303 303 365 | 290
. _P.l'a'xi_n.mm-. ) S . _
- Limiting Pore ' o :
*"jb;t:m;c:g',':;g 0.077 '0.074 0.074 0,061 - 0,077
" Maximum Pore P g
' '-:Di?a:m::e_r, pm S uLs > 146.
703 470
o fHEéf Sﬁrinkage o
-t after 1 hr at
100°C,, %
w0 3.8 7.1 12.3 15.3 -~ 6.3 7.7
“ o 2k ©23.6. - 11.8 22.0 361 189 21.5
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'*24;4"' . 236 11.8 22.0 - 341 18.9
~_,_45 50 17 - 'EP. 0 289 859 Bl Table VI Properties of: Biaxially- :
“et'ched M cr opor ous. Sheets Pr gdumadaisggm M croporous Sheet of Exanpl e 3

anple No. 26 27 - 28 - 29 Thi ckness,
m .. - 0 178 0. 102 0.127 0.102 Stretch Ratio M =~ . °
g 2 - 3 TDrable VvII 3 3
: 315 bkEﬁ%fiEE%”%f 1431817y Stretched ﬁ&%réporous §H%e4s 24. 4
4. 4 MDS: Pr eheat T&ND.BrodBédd from Mi{Broporous Shéet of Example 3 79 TDS .
~Zoke/ ,jenp., C Preheat ™ T 1A 77 . 17T
f."_::;-20 Stretch | 177-166- 277 S X . ' X
=X 193 182E>H@31e No o 26 X Stretch 2B, Sintegg | 149-127-149
: o X . X 25 149-149- 149 . . . S
: niter THicR8@s@04m232 - .. 0,178  X0.102  .0.127  0.10% X
260" %60 260 X Ve ght [err] _ _ 27 .
+10.. ‘Stretch Rati027 Por osi ty, voI % 90 . 91 .90
9235 I\/atrll‘SP Tensile Strength, MPa2\D 2 '3 3 2958 . =
94" + #P.84  109.89 TD- 3 3 3117.763  44.43
o . . ' .
39 QI:)LeeI%I’ogﬂgf_Pl _(I)_B at Brez% /o 26,46 24.by 264 ,, 90 s
e m NMD, . ' - 15. : 051"1524 '
[ S BenaResp. | e 21.6_5'_ | 759 a3 4 20 71’ 3.50 60 55 1
= or&sao,%é%emp = o |
.20_“ - Preheat . Y 24 _ 149 177 177
R Stretch I [ '
177-166-277 X T ¢ _ X
193-182-193 . X
- Stretch II, Sinter 1~ S : .
149-127-149 X > S X
149-149-149 _ S g : X '
'iSinter II . R | L _ _ : o
232-204-232 - X ' X - X
260-260-260 . . X |
| l:i'-':.:.';"‘-’_‘?-'-lirsh_te :_-8_'-'“’2. o S A 10-_': 20 e o
””f}rorosity, volx. ff-_::; ©oc90 e 90 - 92

-'.;'.'.'Matrix Tens:xle Strength, WPa : o o o
MD: . 29,58 '52.94 77.84 109.89

TD . 117.76 44,43 32,96 39,91
" Elongation at Break, X _ |
"MD ' 90 47 27 ' 17
™ - 9 2% - 327 30
Tear Strength,
- kN/m . _
i - MD. _ - 15,41 10,51 15.24 . 7.18
. . TD a 21,02 5,43 420 3.50

18



(cont| nued) Propertles of Bi axi al |y Stretched M croporous Sheets _
od_; ced from M croporous Sheet. -of Exanple 3 5 Exanple No. - '

27 . . 28 - EP0289SsgBEYy Air Flow, sec/ 1OOCC .56
. . . 36:10 Millens Hydrostatic, kPa 552 .
oo 641 o . 586 2 WITR, [err] day. - ' ' .~ 843 .
“815"" . 862 : 982 Met hanol Bubbl e Point Pressure, kPa
‘303 276 Table VIR (eopbifue@in Liniti ng, Pore
s of B S -=,,_ icrOporous h

?ft.s 0.070 20

'f'_DJ aret er [ er r]
24.1 -

ét/Shr i nkage af ter

' v } Aete the rol |
'-:stock of Eé ng raﬂd a portlon of the roll stock of Exarrple 1A were
:gorona-. tr d' % ng ®€bnvent i onal fy ocedurgg and equi pment Bgr corona
‘treatipg. pl a%'tl ‘fm Conventional™ O fset Lithographic Printing of

M cropor ou r a .35 Sever gls50f t-hegqu croposges material

) .b-stPat e?‘ﬁ%@%‘% E%drogggé{ecrwei%; cu?S% nt o sﬁggts and printed by conventional
ﬁ-_offset Ilthlogﬁa@yh%dgl nting technsq:ues usigng a sheggz fed of pset
-l'ithographic printing press. Three different |ithographic inks were used
'_z.'-:'n_ar_rel V5. anmtﬁaMSgﬁbumkp&i(ﬁl&’L Q| Base Plus), a rubber-based ink (Rubber
-Base Pl us) pragéhra,tkpa d ink (Tough3e®:x[err]2fé Al inks were oBt#ined from

-Van -Son Hol | and |nk Corporatlon of America.. A correlation of the
MG oporouataimimr Lahitdmpstrates with the inks used in printin

on the

“$uhstrates Ploseshmmatéxy,uthe X's i .0l e VIQ:P81 TABLE VI | | qu] ation of
f‘f;‘;"M/croﬁGrous Substrates and Lithographic inks Exanple _Substrate Exanpl e

“CML. @ R@bberSIBasbaseTeﬁgm ex Base Plus PI us 30 - : 1
o1 b (atoR B0t Feated) | 4 1A

XMD S X 33 23#{ (.coro'rﬁ.‘ireat eéﬁ‘.a” R X 34

. . X35 7T : i S X _

® X 36 o 6. . X 37

X The quallty of the prlntedlmages was . o
uggg&,s and cross-sections through 19 EP 0 289"_.
, - TTC mcroscopefltted with areticle. The.
. C|3e WaS‘\ ﬁo’tlidnbii Boaroll- ktﬁka)f @Qemplent BRSa péhidAZo the roll stock of Example. 1A were corona-

treated usmg conventlonal procedures and. equrpment for corona treatmg plastlc film.

""_"Conventronal Offset Lithographic Prmtlng of Mlcroporous Materlal Substrates

S 'conventronal offset lithographic printing techniques using a sheet-fod offset lithographic printing press.
.. Three different lithographic inks were used, namely, an oil-based ink (CML Qil Base Plus), a rubber-based
., Ink: (Rubber Base Plus), and a thrrd ink (Tough-tex™). All inks were obtained from Van Son Holland Ink
-+ Corporation of America. A correlation of the microporous material substrates with the inks used in printing

- .on the substrates is shown by the X's in Table Vlll

© TABLE VIll
Correlation of Microporous Subsirates and Lithographic Inks -
"Example . Substrate Example CML Oil | Rubber Base| Toughtex
: Base Plus Plus - T
30 | 1 | X
31 | . -1 (corona treated) X
32 1A _ X X X
. 33 . 1A (corona treated) X
34 : 4 . _ X .
35 5 X X - X
. 36 .6 ' X
37 7 X

v The quality of the printed- images was assessed by viewing the surfaces and cross-sections through o

19

'Several of the mlcroporous matenal substrates descrrbed above were cut into sheets and prmted by-'.. '.'. R



-h" all.

overage of all’

Thi nk-J

L

was obsH'P\}‘é‘d‘“s'ﬂ't dhe '??Rerdiﬂ
emough, ‘lf g?ﬂ“’a%‘éfﬁt‘a“a%? sthel 'Eﬂ'}t?
: -_'.'_'-t he

; prlnted mcroporous rraterlal
"o_d resol ution of dots-in-halftone i nages was obtai ned. Dot sizes as small' '
0.07 millimeter were fully ceparasdsss@ivery circul ar.
-'-r_reter exh| bi ted uniform cover age and good edge definitian.. o
three inks 5 was nore uniformon the uncoated m croporous:
fhe 'qurt”% &plibrated irh@@41 dnches (0624

teri aintsdpions underss SO avicressoner ek it foticiee
A b teee ke, gpad ragolufiencof sipts fnftalitone

ar ee- oM} Wit @k pfintg MmigTRROrUS Aelorel SpRstTa
Jreavi ngmey *ﬁmarp btaiped. lame'aeétaéama e&é’?m qler R f‘F"i"lS%WB?d\%E‘f\?’Vs‘f"P rrtlr

in. TabI e I X.. TABLE. I X M cr oscq{géqc_
at’ es. Exanpl e.

Substrate

substrat es and all

The i nk"

-t his_ evil[C- gl shgpod dae et T B e po nks

substr al® Al ?i“"'fﬁ mﬂg'g ”ﬂ t “Epg t’%g‘atg?nis‘ﬂﬁsfaé ?ﬁ‘a@%o e tePEs \k’ re. 0

- h'ar act&\‘r ¢a 62‘1 f(frl th s Q t@ n o ‘Eerm(’s ﬂ?erﬁ( ?%ﬁ}b % %a"t"ﬂtséa' %aﬂ face = -

o g o.ﬁm fﬁ’é’s ot ¢ EF gt.raﬂg,é ged as

t he__shergrécﬁeeeen 5 Iﬁ%ck phr g s of s A e 19
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tel ndr uckfdag be Kiesdisiure géBite ResisiGkises i kr opor 65es Mat er| aI nach j edem der '
"Uc_he 1- 10, dadurch gekennzel chnet, _ o o -

- '8, . Bedrucktes mikroporses Material nach Anspruch 7,

35~ dadurch gekennzeichnet, .

~ . daB die gefilite Kleselsaure eine mlttlere Hbchsttellchengrdﬂe von kisiner als 0, 1 Lm aufweist.

- 9. 'Bedrucktes mikropordses Material nach jedem der AnsprUche 1-8,

.. dadurch gekennzeichnet,

- 40 -  daB der volumenmittiere Durchmesser der Poren, bestlmmt durch Quecksﬂberporosmetne, im Bereich
0 von 0,02-50 um betréigt.

. 10. Bedrucktes mikropor6ses Material nach jedem der Anspriliche 1-8,
o _ dadurch gekennzeichnet,
. .45 da@ der volumenmitilere. Durchmesser der Poren, bestimmt durch Quecksilberporosimetrie, im Bereich
’ - von.0,02-0,5 um betréigt. -

_11. Bedruckies mikroporSses Material nach jedem der Ansprlche 1-10,
- - dadurch gekennzeichnet,
" 60 daB die Druckfarbe eine Steindruckfarbe |st

‘12, | Bedrucktes mlkroporoses Material nach Jedem der Anspr(lche 1-10,
dadurch gekennzeichnet,
daﬂ die Druckiarbe eine Offsetdruckfarbe ist.

A - 18. Bedrucktes mlkroporoses Material nach jedem der AnsprUche 1- 10
. dadurch gekennzeichnet,
.daB die Druckfarbe eine Buchdruckfarbe ist. -
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“Tragefr mat erMisdheng?@Belbenist, ausmacht, und - (c) ein Netzwerk von sich durch
~das ‘mi kr.opdbiiisie vateilygclioiighere im abseethqberr wohkevniislichemikioedisd arpithitigen, Eliistoffes irddaner
~Poren i m i Matbpertel evebdir deg Eblisteifioyan 80, %\vikh80 Gellv.c% Mot evirapprierasTrigeymagials
"o Lﬂ‘?enpozeﬁ%m@b's“'ﬁ’\ kroporosen Tr~germaterials ausmachen. . 25 17.

~Ver fahr en  f@cin Netreron sigsdureh-dag rieprerara: Fgea diniakarstregkgnder. aitaingnder verbun- -
wesent| | che"ﬁ"‘?r Eé’ar"é THRPRIESRY T’ﬁgwalter b YRSt iR S AEAMtSP RS 35 7 @'@W’l?ﬂ‘te"ﬁ i
wesent | i chdhikPRorsan Léagsy V@Fﬁﬁ"@ﬁ it extrem hohem Mol ekul argewi cht- mit

;_--el ner r I‘VI s SI t ~t on m ndestens 18 Deciliter/Gammi st. 18.
: {7‘

%Z% - -dadurch gekennzel chnet, * :da das Pol yet hyl en
...%Eaea Bforsh ﬁgﬁ %5 e/'mkeﬂaargﬁxqm %gfgh.&nnvon
A0 omt MolskalargbvichY i éhm S okt bstens o
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19 Verfahren nach jedem der Ansprﬂche 16-18
~ dadurch gekennzeichnet,
- daB die Poren mindestens 60 Volumenprozent des mikroporisen Trigermaterials ausmachen.

: a0 -'_20. Verfahren nach jedem dér Ansprlche 16-19,
L dadurch gekennzeichnet,
daB der Flllstoff von 50 % bis 86 Gew.-% des mikroporSsen Trégermaterials ausmacht.

Sl 21. Verfahren nach jedem der Ansprliche 16-20,
48 dadurch gekennzeichnet,
daB der Fullstoff Kieselsdure ist.

. Verfahren nach -Anspruch 21,
. dadurch gekennzeichnet,-
daB die Kieselsture gefillte Kieselsdure Ist.

» Verfahren nach Anspruch 22,
- dadurch gekennzeichnet,
' .daB die gefillte Kieseisiure eine mlttlere H6chstte|lchengr58e von kleiner als 0, 1 um aufweist

. 'Verfahren nach jedem der Ansprliche 16-23

- dadurch gekennzeichnet,
" daB der volumenmlttlere Durchmesser der Poren, bestimmt durch Quecksulberporos:metne, |m Bereich

erfahr1gnvmﬁrbniua@ﬁlﬁﬁ§pd@mﬂnsprUche 16- 19, dadurch. gekennzel chnet, défl der.. . _'. : .-



Verfahren nach Anspruch 21, - dadurch gekennzel chnet, 50 - ‘dabl die
7Kiesél'sSure geffil lte Kiesel'siure ist. 23. Verfahren nach Anspruch 22,

: dadurch gekennzel chnet, dafl di @Fg@ﬁgg 8491 esel sa

=i-f't-'H6chstte| 1 chengrdl e von kWiner als 0,1 am aufwel st. 24. Verfahr en nach

“:j.edem der AnsprUche 16-23, -dadurch gekennzel chnet, m“mrmmluttlere_-.

_,‘_}*‘jj‘Durchrressaon 082-5Pamdatréghest i.mmt  durch Quecksi | ber por ei-ch
26 EP 0 289 859 Bl von 0,02-50 am betragt. 25. Ver fahfen” nath % edem i
" der -Ansp¥ U&#@‘fifﬂmmed%@mﬁmﬂ’gbﬁ&@rﬁazel chnet, 5 daB der volumennittlere

 Durehnessefaduch opkanezeichiglt i it durch . Quecksi | ber porosi netrie, im Bereich
“yon (F 02- (a8 depelymenn ?"e Dygshmepser AghiPasey: H‘??E’ﬂm] ‘é’d@rﬂ”ﬁ@ﬁs"bﬂﬁgrﬂ?'mﬁ% im geroigh .

B dadurch ge?@ﬂﬁ%g'fi& 4gti o . daB das Drucken durch Steindruck erfol gt und
- wobel kf arbe e ne St el kfarbe ist. 27. Verfahren nach jedem der

-::._AnsprUc e E%%ﬁ%“ rA%ﬁPe hnet, daB das ‘Drucken mit Offsetdruck
-".-='*erfo| rfahren nach
g edem der nspﬁtlc i ity ee"dg'lcggrf %L{Sdg‘igﬁnzelﬁ %ﬁ&eeﬁ& sBﬂ% gaB)r?ﬁken durch

‘ _;-Buchdr ugK \Pep,;m,g,;ac#jgggnda&Agp%ﬂgﬁtége ei ne Buchdruckfarbe ist. 20 29.
“Merfahren gyag hjggmmmneﬁnspr Uche 16-25, -dadurch gekennzel chnet, daB das -
:-Drucken m dag §advbredker i Ditsbidirk etidt thddie brdekiaietineronsdtdradidame it.ne auf Wasser

. basi.egende Tintenstrahl druckfarbe ist. 25 30. Verfahren nach Anspruch 29,
adur C h2g) ellegfiamanariactinjedsm detl Aibpdicis 1B:25f enst r ahi dr uckf arbe auf di e Qoerfl ache
~irdes ‘mi kr opiadosbgeRenazatchmat, er i al s in Form ei ner Strei f enkodi erung _

N auf gedr uc kdas gas I@j’uck@ﬂdur@ﬂ?»uﬂ@inmﬁ er‘j’;@t 5551 &y Druckfarbe eine Buchdruckfarbe ist.

\_/\/ 20 29 -Verfahren nach jedem der Ansprbche 16-25,
RN dadurch gekennzeichnet,

daB das Drucken mit Tintenstrahidruck erfoigt und ‘die Druckiarbe eine auf Wasser basierende
* Tintenstrahldruckfarbe |st

5. 30. Verfahren nach Anspruch 29,

dadurch gekennzelichnet,
. daB die Tintenstrahldruckfarbe auf die Oberfléche des mlkroporosen Trégermaterlals in Form emer o
~Streifenkodierung aufgedruckt w:rd
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