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SOFT ABSORBENT SHEETS, STRUCTURING FABRICS FOR MAKING SOFT ABSORBENT
SHEETS, AND METHODS OF MAKING SOFT ABSORBENT SHEETS
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Soft absorbent sheets, structuring fabrics for producing soft absorbent sheets, and methods of making
soft absorbent sheets. The soft absorbent sheets have a plurality of domed regions or projected regions
extending from a surface of the sheets, and connecting regions form a network between domed regions. The
domed and projected regions include indented bars that extend across the domed and projected regions in a
substantially cross machine direction of the absorbent sheets. The absorbent sheets can be formed by

structuring fabrics that have long warp yarn knuckles.
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Soft absorbent sheets, structuring fabrics for producing soft
. absorbent sheets, and methods of making soft absorbent sheets. The soft
absorbent sheets have a plurality of domed regions or projected regions
extending from a surface of the sheets, and connecting regions form a
network between domed regions. The domed and projected regions
include indented bars that extend across the domed and projected regions
in a substantially cross machine direction of the absorbent sheets. The
absorbent sheets can be formed by structuring fabrics that have long warp
yarn knuckles.
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FH & S ] &

—FE B HE Z T I (absorbent cellulosic sheet) » HEH
B E M FRBFEE

BRI FSE—AE LB REE 3%
FHE&E B AEEEE R B SR #E 0 (CD)EES
— R R HETH & IRy £ B Mk - H PR S B TH & 5
EBEREFZRBF 2Bt MD)ER 5 UK

R I TP R B I O BB S TR I A E R
WEFKREIR S HR B —-ZS#HERREEAAN
& P [H] 46k
WEFKIE 1 <Ry HPESESZFHEREE
AN (A LI
WEFKIE 1| <Rk - HPEEHEREBAEX R
FY s 3 e (7] (MD)ZE Y BEBE AT 2.5 mm 2 %7 3.0 mm -
WEFRE 1 <M B E—ZFHEE BT
TEEAHE IR & MR E 0 1A S5 RY HETH & Y AR
BB R By 5 4t 7] (MD)ZEfift
WIFFKIE 1 R - HREE A MR AR R WA Fr Y
28 Mt I (MD)RFE#5 0.5 mm - |
WFERHE 1 2R fr - EFZERERBNERBE
BT - | |
—REBAERRI T REES MK M Bk
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11.

12.
13.

AR
H BRI B8 — R Ze R i 2 SO TR & 38 H
B-ZEHEBREES —#HIHEBEMHRE - HE%

%ﬁﬁ@ﬁ%ﬁ%ﬁ%%@%ﬁWW%%%%Mﬁ
(MD)ZEfi 3 LR

SRR I T R B S T B
Wi HhE—EBERE ELMEEERE Y

W R E S B R A R
s 32 488 1 (MID) LA s R 75 R AE 8 -
MIFERTE 8 RIS HhE -SSR EERAES
S % M B B S O (CD)HE S 4 25 1 TH & 1,
4 P ] £
MFERE 9 RIKS » KA ESWMAREHTEE A
5 /B P M4 -
MIFERTE 8 KPS S EIRE SR
WS BB ) (MID)AE I BEBIERS 2.5 mm 2549 3.0 mm -
AIFERTE 8 R RS HEENSET -
— TR RAES RS M ZRIK
FAEfE |

BRI R — B R SRR B 5
2 9 TE G 958 () 2 B W U P 9 MG S A0 1 (MID ) 2 ok B e
B D4 2.5 mm » L (i)EFE7E L0 P 10 e S
I (CDEBS S THE B PO e - B L ek oMU AE Lt
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EEEE BEEZBRK N EHER A ER
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WNEERIA 13 2R fr - B ZEAMNGREZFHER
S ARSI BRI T 7 AT A BE B 54T 90 Bk -

NEEKIA 13 R Fr - H ek B TH & R B R M
Z CD HyZE(HEERES#T 1.0 mm -

MFERIE 13 WM > g —ZEHERBERZRK
W BB ER M I (MD)E R A4 2.5 mm £#9 5.5 mm -
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ANEEKIE 13 2RI » Hfg—#HIEB ST S —
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23.

24.

25.

26.

N P 2 A0 1 (MID) 9 2 D 78 3R 0 A S
T (CDYH B » L o B A A1 0 1 P 2 T T 0 P 9
% (planar volumetric density index)JE 2% e &R ZEH )
5 AR AR PR EIR 2 HE W L O L SR 5 B /D443
RS L Y E IR R B IR A DR
B SR R S LU R S R
EESRIE 21 2 H i EP SR R aTR g
HE R I A R SR (MDY E B4 2.2 mm
£#7 5.6 mm o
B RIE 21 2 H 0 E PSSR 2 SR
FERH 10 cm™ £ 47 cm™ -
B RIE 21 2 A 0 HP RS S R R
3 BT DA B% T B R 22 1 R A B R R P B R 2
T LB AG 43 FH 50 -
—ERERR R > REEE MRS A BBk
B
B — R S B B SR G
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B4 7R B R B R A D (CD) i B 32
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B 7E M S 1 (MD)ZE {1 -
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32.

Ibs/ AR BB /NRHT 180 B E /8 F -
INFERIE 25 R H PRI A I EE RN HT 35
Ibs/r DA B E KRBT 225 BB /8 Fr e
—EEEEBBYBERREA ZHE > ZHEE

&

|

B 3 B FOA B K DU B L 4930 43 R 28
#9607 43 b 2 T R MR A 4
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JE SR P R 1 (CD) Y B » B S A AR
P HE BT L 2% 4 V4R 22 147 (kmuckle) -5 FE S I B
5 B4R 2 HEL ) (Knuckle)E B FE 2 LE 15 8 4 49435 DU
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AIFESKIE 28 ¥ F ik > H S LR 2 R R 2
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EL B 4 43 254 250 -
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WEERIA 33 25k EPRRBGRER g Bk
MR EEE ARBERIIRI 3052 LE
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QIEERIE 33 2 Hoh— Al R mEe R
HHSEE RS RSB EE R ESR > Bl
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— SIS RBRYBER R 2 F k> B RES

PR 3t i SR ECRHIR K DUE B 5 30 B4 HEE
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3/41

e 1
J@Eﬂﬁﬁ)ﬂr gfuil%m*iwigvﬁ{ E f, : ?
AR
TH AR 274 2.67 2.95
EEREE (mm)
TH AR 0.23 0.23 0.24
S E (mm)
R B 14.5 14.1 8.3
BN 0.00 0.00 1.37
ERERE (mm)
T 0.00 0.00 0.33
R EE (mm)
T T TR % 0.0 0.0 5.1
HETE 14.5 14.1 13.5
BHTEFE (%) '
T 100 100 62
EREAVER%
HEE R 0 0 38
ETERTER %
LRI 23.5 235 11.9
FERR (1/cm?) 4.8 4.8 42
EER AE 115 116 144
$E%B (1/cm?) 4.9 4.9 2.8
- JEEB AR 199 200 219
ERUREE R N/C N/C N/C
(FK)

E3A
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4/41
e 4 5 6
J@EHIH\EU:IL‘ : !ﬂéﬁii&::mtw[? N TERAE T T verm— W AR
'ﬁjt’%"#r i
W;J f ff;
- HRRER 2.11
BB (mm) |
T IR & 0.23 023 0.38
B TR (mm) | |
L TR 1756 193 244
T D 0.00 000 0.03
BEREE (mm) . '
EPER - 0.00 ~0.00 0.03
B (mm)
e B % 0.0 0.0 0.0
HEEA 17.6 19.3 24.4
B (%) .
ST N 100 100 - 1.0
ETERIRRR% . ,
HEEAESE 0 0 0.0
ETERERD %
SRARER AR 37.4 | 353 307
$EER (1/end) 72 72 5.0
SRR A 158 158.5 147
FEB (1/cm?) 5.2 4.9 8.1
$E%B AT 227 223 196
. SRR N/C N/C 320.0
() ' ‘

=3B
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s 7 8 9
T A5 e 2.67 2.67 2.39
R E (mm)
TP 0.38 0.38 0.28
HEEE (mm)
AR e Tty 23.9 24.4 21.3
H A& 0.00 0.00 0.00
BiEEE (mm)
ﬁﬁqﬁﬁ,@ 0.00 0.00 0.00
AT E (mm)
TR % 0.0 0.0 0.0
T mERN 24.0 243 213
BEEETE (%)
AT 10 10 100
EFEARRHD%
ST A 0.0 0.0 0
TETERIRERD %
I P 30.1 7308 32.8
JEER (1/cm?) 8.0 8.1 7.0
JERR AT 168.5 169.5 163
SEEB (1/cm?) 5.0 5.0 4.7
B A 218 219 225
LRI TR 292.0 337.0 371.3
(k)

[El3C
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ey 10 11 12
JRENIE A 1y
TH AR
BHERE (mm)
TH R 0.25 0.28 0.28
?ﬁ%ﬁfﬁ (mm) '
@%’J‘%ﬁ%ﬁfﬁ% 20.1 - 21.9 23.0
H &R 0.00 0.00 0.00
BERE (mm)
HNEY 0.00 0.00 0.00
BHEEE (mm) |
R EITE% 0.0 0.0 0.0
WERN 201 219 23.0
BHETETE (%) ‘ |
S T 100 100 100
ERERRE%
EEIA S 0 0 0
Eﬁ%ﬁ@%
LR ER 2 34.6 34.1 34.6
JEER (1/cm? 7.0 7.1 72
R AR 161 163 162
$EEB (1/cm?) 49 4.8 4.8
SERB A 226 227 227
LRI 327.0 339.1 384.2
(fk)

53D
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BREINR A

TR
FfRE (mm)

THI SRS
B EE (mm)

RERD BRI %

263

22.1

T &R
R (mm)

0.00

0.00

T AR
BT (mm)

0.00

0.00

R B ERE%

0.0

0.0

AUEA
BRI (%)

26.3

222

AR
EFRAYAE D%

1.0

- 1.0

N
R %

0.0

0.0

COREVETE

313

30.6

$E%R (1/cm?)

6.2

N/C

ER

130

N/C

8B (1/cm?)

5.0

N/C

SERB R

218

N/C

SRR
(k)

212.0

217.8

[El3F
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8 w19 #4120 w1
b IREHIREHYIRE (mm) 2.64 2.64 2.64 . 1.96
RIS ETIRZE Y ELE (mm) 0.36 0.36 036 0.48
: %ﬁ%)?ﬁ%ﬁf}i (%) 27.8 273 28.1 26.3
ﬁ;{j{%ﬁ%\ﬁ; (cm2) 30.4 29.9 30.8 31.5
SRURIRVERE (BICK) 320 292 337 212
PHBTEELLE] (CAR) 0.278 0.273 0.281 0.263
B A7 HOBSTERE (mm?) 3.288 3.343 3.251 3.173
B OB TR (mm?) 0.913 0913 0.913 0.836
AT (2 238 243 234 234
TETE x B M) -
A Ry [ 0.76 0.71 0.79 0.50
T x SEIREN R RE] '
PVI 21.102 19.377 21.125 13.054
PVDI 6.418 5.796 6.806 4.114
PVDI-KR 47.0 42.5 50.0 16.8

&8
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B 22 23 24 25 26

TE] PIAERD 4.27 2.87 3.71 5.36 5.56
R _

(om)

TH &R 0.33 0.38 0.38 0.38 0.38
EREE

(mm)

%ﬁ?ﬁ?fﬁ% 263 201 27.0 271 | 254
EE% '

H A& 0.53 0.00 0.00 0.43 0.51
BEEE ' .

(mm)

H A& 0.25 " 0.00 0.00 025 - 0.25
BEEE

(mm)

RO 2.3 0.0 0.0 1.3 1.4
TEFE%

HETE PR 28.6 20.2 27.0 28.4 26.8
T (%) :

MmErEg- | 92 100 100 95 95
THARRHIRERD
%

AR 8 0 0 5 5
E%EE/’J%E%')‘

LRI 18.9 19.0 19.6 13.5 12.1
(cm2)

SRR 276 363 385 429 487
(oK)

PVI 29.711 30.809 38.872 64.636 78.519

PVDI 5.631 5.841 7.602 8.721 9.539

PVDI-KR 72.9 44.1 74.2 122.7 139.6

& 10A
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) 27 28 29 30 31
HE AR 5.49 2.74 3.43 3.28 2.87
HERE '

(mm)

TH] PR > 0.38 0.38 0.28 0.33 0.36
HEEE

(mm)

RS 26.2 26.7 24.7 26.2 26.6
% '

H A& 0.51 0.23 0.41 0.25 0.00
EERE

(mm)

E N 0.25 0.15 0.23 0.13 0.00
HEREE

(mm)

KRB 1.5 0.8 2.1 0.7 0.0
HE%
S T R 27.7 27.5 26.8 .26.9 26.6
HE (%)
ST YR 95 97 92 97 100
TERERARHD

%
FEE NS 5 3 8 3 0
TERERRERD

% _
LR R 12.7 26.3 26.2 24.8 126.7
_ (em?) : :
LYK 503 438 299 294 409
(&)

PVI 79.038 33.131 22.426 23.353 . 29.872
PVDI 10.061 8.728 5.875 5.784 7.989
PVDI-KR 144.9 62.9 72.0 57.5 63.7

& 108
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B 32 33 34 35 36
TH AR > 4.29 4.50 4.95 5.61 4.50
BRRE ‘
(mm)
T A& 0.30 0.30 0.33 0.36 0.33
BREE
(mm)
] 32.8 35.6 42.1 12.8 18.8
TH TR Y6 .
TE N ER 0.00 0.00 0.00 0.00 0.00
BEEE
(mm) ,
TEH PR 0.00 0.00 0.00 0.00 0.00
BEEE
(mm)
e e 0.0 0.0 0.0 0.0 0.0
HTEY% ,
HETE P 32.8 356 421 12.8 18.8
THTE (%)
HATE A 100 100 100 100 100
EEIVRER
%
TEE R 0 0 0 0 0
EREREYD
%
LSRR 254 26.3 26.1 6.5 12.9
(cm®) ‘
CRURERERE 306 335 296 366 428
(&)
PVI 26.493 29.191 27.627 62.925 50.754
PVDI 6.736 7.686 7.220 4,081 6.531
PVDI-KR 96.3 115.3 108.3 63.6 89.1

& 10C
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By 37 . 38 39 40 41
T R 2.21 2.44 2.26 2.49 2.41
EREE
(mm)
NS 0.33 0.41 0.38 0.38 0.30
EREE
(mm)
R 17.2 29.4 25.7 28.4 22.0
HEY%
TH RIRERD 0.00 0.00 0.00 0.00 0.00
BREE
(mm)
HERERD 0.00 0.00 0.00 0.00 0.00
BHRERE :
(mm)
by 0.0 0.0 0.0 0.0 0.0
HE%
T NS 172 295 25.7 28.4 22.0
HETE (%)
PR S 100 100 100 100 100
EARRRE D
%
MEE A 0 0 0 0 0
TEFEHIRERD
% ; .
LRIR R 243 30.8 30.9 30.9 30.8
(cm?) '
LR R 459 337 292 320 164
(1K)
PVI 26.887 17.267 17.343 15.772 9.137
PVDI 6.540 5.320 5.367 4.881 2.814
PVDI-KR 43.8 31.7 31.9 32.0 T 226
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s 42 43 44 45
B T
: RS LATLRR
) !i? IRRNLROUN .
TH AR 4.34 5.38 2.13 1.57
HREE
(mm) _
H R 0.43 030 - 0.41 0.36
(mm)
RER 1A 26.4 28.0 222 . 205
EfE%
HERS 0.0 0.0 0.0 0.0
BERE
(mm). .
THNERD 0.0 0.0 0.0 0.0
HEEE
(mm) .
TR 0.0 0.0 0.0 0.0
TEfE%
HEE S 26.4 28.0 222 19.9
T (%)
HETE P 100 100 100 100
ﬁ%ﬁﬂ/’g,géw
RN 0 0 0 0
TEREARERD
%
LSRRI 14.4 17.3 26.6 37.3
(cm?)
LR 526 401 366 305
()
PVI 71.044 46.849 23.690 13.038
PVDI 10.218 8.096 6.313 4.860
PVDI-KR 103 143 33 22
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