2OV R X BRI EE S B BEE
A ALY vy — b DIEH 2)
SERBIEE A T2 - R AR

Fumiyuki TErATANI and Yoshitsugu KiMURrA : Studies on Pulp and Paperma-
king. XXIII. Properties of handmade sheet consisted of synthetic fiber (2).
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of polyvinylalcohol fiber and acrylic fiber

Physical properties of the handmade test sheets consisted .

acrylic : . i break- .

symple fber | \SE | ese” censity) ing (R puret | tear a0 | e
% g/m3 mm g/cmd | km % sec/dl

E10 0 102 0.140 | 0.73 2.108 | 114 3.12 218 9 | —

7 9 10 103 0.169 | 0.61 2.168 29 3.26 145 11 —

7 8 20 113 0.220 | 0.51 2.143 23 2.92 133 20 13.6

n 7 30 115 0.252 | 0.45 2.052 19 3.03 127 24 1.56
7 6 40 103 0.313 | 0.33 2.235 12 2.91 155 36 0.215
) 50 115 0.372 | 0.31 1.993 6.5 | 2.81 187 56 0.107
7 4 60 111 |. 0.442 | 0.25 2.103 6.0 | 2.65 229 70 0.054
7 3 70 121 0.548 | 0.22 1.974 3.1 2.32 233 81 0.029
v 2 80 120 0.660 | 0.18 1.517 1.2} 1.58 157 79 0.020
7 1 90 121 Q.734 0.17 0.557 0.3 1.10 94 76 0.020

D9 10 108 0.206 | 0.53 2.643 29 3.89 147 22 —

: 20 109 0.219 | 0.50 2.940 22 4,22 156 27 —

n 7 30 114 0.288 | 0.40 3.005 21 4.56 220 41 —
) 40 117 0.306 1 0.38 2.829 20 4.39 245 44 | 0.302
7”5 50 118 0.384 | 0.31 2.843 19 4.69 282 59 0.222
v 4 60 119 0.506 | 0.24 2.812 18 4.97 413 72 0.047
7 3 70 120 0.612 | 0.20 2.500 17 4.21 505 78 0.033
' 80 121 0.682 | 0.18 1.752 8.4 3.69 533 78 0.020
7 1 90 121 0.721 | 0.17 1.328 3.6 | 1.86 370 79 0.018

: . sample E - 3mm
length of acrylic fiber
” Do 7mm

i, D DRI T AN <7 L AF & DORAY — btk WwT AF 48R %
LB 2 0B % ThH o, PVAF-AF BOKAIREAARM <L 7 -AF Mo zh &t
WLT, WhHAICKERERLES D1 E WD & EEHEEE LD 5, .

v — b OESBIMEIC oW, %5 3mm © AF & PVAF %41y — MCOWTHRE L
X5, WWRR AF $HAK0~70% O TRFAA EBILETE IS, T0% U Fic AF A3
T 5 LAy Lk (Fig. 2)o 73 D& &< PVAF & AF :OREAEESZE(L TS, &
LEPHANTRHENROED RV EWIHER, KO L FHACIOTHBPIN 5 TH 5
S0 WEY = PENEAT S LICI O TLOFRICHEET 5 PVAF BT I £ O HaIRs 236
BEL, #7 PVAF & AF & OIS s W Tl ngie X > TH5 0] B2 1L 72 AF I
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Fig. 1 Effect of acrylic fiber content on Fig. 2 Effect of acrylic fiber content on
the density and stiffness of sheets prepared the breaking length of sheet.

from the blend of acrylic fiber and poly-
vinylalcohol fiber.
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PVAF 3.0mm  1.lden. x% m xm
AF 3.0mm  3.0den. (100-x)% n (100-x)n

xm=100-)n & .1, ©— b hOmHBML S LWBE0BEREAEAEH SRS,
HOEINRFU L 3mm Thdhrb, BRMEZYD OARK L denier i+ %, xm=
(100-x)n I FH W T, m:—f:.ng 5@ x x=26.8% &7b. TihbHEMAC RS Em
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[BIcE+ % & CREIERESHMT 2L w5 clickh s, Fig. 2 KRINDERER L8
I —FH LT b,

- OEARE Fic PVAF 23843 % &, PVAF-AF Mo#mBuiild L, PVAF HEH
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&, AF O & RSS2 mn L CEEaN 5 LENc Y s s PVAF 23384 %, ¥
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Fig. 3 Effect of acrylic fiber con-

tent on the burst factor of sheet.
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Fig. 4 Effect of acrylic fiber con-
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%o I BHEROMFIVER OMENKE W EIREY — Mc£ @ pin hole x4 U 5D T, Hj
WA EHENTTELROBECKRNABEWE b 5, Table 2 n&HMRD AF
#609%,3mm ® PVAF #40%EAL T, HWHEL 9D PA-Na KEKTICH e Lo, £k
HERREIC THEL 2> — P OE X IR T 2 EBHRE 2 RT. TOREBMEORVIZEEIOR
BoFDNIVY — P AERT HCHBHEEEAZETR L RERDAEWT AL E RO
fro v — FOMAREBRK T3 WUT TRINERF &2, I9mm & O A 6
L 7234130, 0199 LA F O M 25824 Ch %45,  HEE 110g/m2 O — b ¥ 5 ik
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Table 2. Effect of fiber consistency in slurry on the coefficient

of variation to thickness of handmade test sheets.

acrylic coefficient of variation of thickness at each fiber consistency

l?etr)legl‘;h 0.128% |0.085% 0.068%1 0.051% ’ 0.042% I 0.037% | 0.031% | 0.024% { 0.019%
9mm 10.37) 11.64, 9.84 6.64 5.98 6.45 4.76 4.65 | 2.92
7mm 10.76 8.83! 5.73 3.59 — 3.55 2.97 — —
S5mm 8.00 6.61] 5.63 4,31 3.87 4.31 3.18 — —
3mm 3.70 3.74) 3.34 2.84 2.15 — — — —
1mm — — 2.83 — — - . - — -

Fiber content in sheet is 40% polyvinylalcohol fiber and 60% acrylic fiber.

Table 3. Physical properties of the handmade test sheets consisted

of polyvinylalcohol fiber and other artificial fibers.

. . break- | ‘ air
amer | a3 g s |densiy| ng | st tear i resi
# lmm! g/m? mm | g/cm3 km % ‘ | sec/dl
Acrylice| 3.0 22 1 117 0.440| 0.27 2.14 4.2 | 2.05 124 ’l 71 0.116
” ” ” 3 115 0.456| 0.25 2.96 9.7 | 4.00 | 273 1‘ 78 0.067
” ” ” 5 119 0.494| 0.24 3.16 15.5 | 4.79 | 319 l 76 0.060
” ” ” 7 117 0.505| 0.23 3.39 20.7 5.04 | 413 | 74 0.052
7 7 ” 9 120 0.496 | 0.24 3.82 17.6 | 5.33 | 394 79 0.084
Nylon?® 3.0 22 2 107 0.442 | 0.24 1.90 13.7 | 3.44 198 | 41 0.037
v a ” ” ” 113: 0.508 | 0.22 |- 2.06 18.3 | 3.65 190 | 44 0.035
v o a ” ” 4 118 0.529 | 0.22 2.31 22.1 4.41 334 45 0.037
7 2 113.0 46 ” 107 0.497 | 0.22 1.09 8.4 1.65 125 33 0.019
Rayon? 1.5 | 18 5 113 0.338] 0.33 3.22 9.4 [ 4.63| 147 | 69 0.379
” 2.0 21 ” 111 0.358| 0.31 3.27 10.3 | 3.86 | 156 | 68 0.218
” 3.0 25 ” 111 0.358| 0.31 3.03 9.4 | 3.60 143 | 71 0.199
Acetate®| 1.5 | 17 7 109 0.363| 0.30 2.08 7.5 | 2.14 98 | 59 0.086

a=curly fiber, b=straight fiber
Fiber content in sheet is 40% polyvinylalcohol fiber (1.1den., 3mm) and
60% artificial fiber.

oo ¥ — F OFEE, B, BXKIEHR Imm AF OBEbENE WL, FOE»DMBBEE T
RFRAEEL v L LEE, HIEZUE, WWEIZUE, (FERBMEEN KL 2@ E8m+ 3
2% i Imm 25 3mm F TOWMEBRFE LV, foTy — F OBRIEE S L <, B
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EIN TV SBAMOT 13 & OB BB AHY R S BE 4L ORTTHB &N M b R 5,
rayon-PVAF {B& — blconw THE DB E L BET L ko 1.5~3.0den. O HiF CIrHgE O/
QW EE, IR, HBEE, BRIBHIND LE V. £ DIg 5 OWE RS A KB A S
nylon-PVAF OEE> — o<, BHEOFEOEECO W TR Ler, FHAE> -t
OUWEICIENSRELNEL Dk, dbAALCHR 2mm © nylon #HifffconwT ¢d 5
B, b0 BHBMOL DA FHTHIE/HRCENHEDZ L bELOND, FoMEARLS (13
den.) nylon& PVAF & OiEA> — P REBRIIMENIETECEL D o & XD 1,
BHEOHEBIC XL 2> —  OMHOHEC O WTHEET I, YRy —r OUBECKE Y
A T THRBEOUE M LENRS D, BEDF—~2DhkhrnbEdld T 5 &
Table 4 D= & <75, MWHHEOHEILCLDWTIL saran #%k  1E2Hh DA T < T 12,

Table 4. Physical properties of native and synthetic fibers

gravity g./d. % erg/cm3 %
Orlon 1.18 | 2.2~2.6 20~28 |11.6x108 2.5 staple
Acrilan 1.17 2.5 36 7.1 7 ~3 staple
Creslan 1.17 3.3 32 — 2.6 |
Nylon 1.14 | 4.5~4.8 24~32 | 6.1 » 8~8.5 | type 6, filament
Dacron 1.38 | 4.4~5.0 19~25 18.5 » 0.5 filament
Vinylon 1.26 | 4.2~8 14~26 | 6.2 » 8
Polyethylene 0.95 | 5.0~7.0 10~40 -— <0.01 | Ziegler method.
Saran 1.75 <2 15~20 — 7 0.1 filament
Acetete - 1.30 ' 1.3~1.5 23~34 3.7 »# 14
Rayon 1.53 | 1.5~2.4 15~30 | 6.5 » 27
Cotton 1.50 | 3.0~4.9 3~7 2.0 » 24~27
Ramie 1.50 6.6 4 1.7 » —
Sitk" 1.25 4.7 20 13.4 » 24
Wool 1.32 | 1.0~1.7 25~35 | 4.0 ~# 28

|

a R.W. Moncrieff : “Man-Made Fibers” (1957)
b W.A.B. Davidson : Textile World, 107, 101 (1957)
¢ abEFn—BR A RREHE” (1959)

acetate Z:<izs D cellulose R L 0 /& v, FIERHEE T nylon, vinylon, dac-
ron, polyethylene (EEE:) 23k b E <, 2w T acrylic fiber & DE 4 & o, cellu-
lose O RRMAMETHRE O BFWIRBEICE T 520, FESIERRLE V. LaL rayon TRIT
KREBEDO S D2EDLNARMBMICITS&E 208 5, glass fiber XEMEDOMBICET %,
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fEE 5 X OCRBME D JIC s W TRATRAE & KR cellulose #iiEE DRNIC XIS 528 B 23
BHET D, —RCARBHEOHRIBENE WL L MELHLERE S, wbho sHEEN
(toughness) ICEIrC & B X NRIBHEDO/NIWZ ETH b, ThICEERL TKER cellulose
MAED MBERIEH I/ NS, TORBYRIEFFCRKE v, BLBMEL RBEMHRS A IR
FHERNE V. HEEPIERA cellulose #iffErifkd/N& <, DWT acetate AP LEK,
rayon X3 h O AL & Ik DR F RHBREBE YR T,

koD o lEsY — FOMBHICE 2 5B con Ty bl%E S Tw
B9 REMTRIEM /A HBRZEAHR L WINE S, FOMEAO—% Table 3 OiER
DHHELTHL S, FEACELDHLDFDT &b,

w7 & rayon > acetate > &k ik K

gl E AF, rayon>nylon>acetate
fe B ARk >rayon>acetate
ksl z > 7 > 7
512 v > > oz

1l a3 AF>rayon>acetate>nylon
&S rayon>acetate>AF>nylon.

AL LY — bR, BHEOLLEAA 254 cellulose fiffia 4t — b & 0 HBE
DNZ v, ZOHEDENBFIEMC HHEL, AMMHMERC nylon 25> — F OFEKE
VBV, v — F OEEAMEIIGIE %L CAREHMEAS RS, ©5\\w T rayon, acetate ®
JHCART 35, TubbifORmEI A"z v ~ rOMECHbR TWS L& L TEKX
2o 2EREU CABMMAESL 2 — P RBEMHEE L, BRENOEE NI WHE

EHOT ENRDBL NI,

B 9

RAEED PVAF (£ €=17 0 a —AgiHED & AF (7 7 ) i) #EAL, PA-
Na BV 7270 AMERF b Y v a) KEKPCERS#HE LD, #EL < PVAF i 1.1den.,
3mm, AF % 3.0den., 3mm % L& Tmm D2 ThH 5, = OMMMEDIES R 2 IHK L(L+
Lo, 0.167% D% 4T lhIEE2. 305 HK % test sheet machine THEL, QAFEKC
U TR, FEREL 700 IRIEY — P OGKREAFI60% & 7452 & LT, 115°C Kz s -
BRIk 0 D THEBL 72,

cboy —+F OYEPAEE L AF £ ﬁﬁaw%ﬁ&%mbto&mnAF&IWAFﬁg
Y= PCOWTORROPEROEFDOT L TH D, BRI AF §HFXK H70% ¥ T
FhA Y EALR S, Thlllie AF 23nd 5 L 2 L. CORKEMPT 5 ol
AF GBRAARYeHBE L (BT 2L, AF 73% kv — +dhod PVAF & AF &
NEEER B, Tihbbod AF SARKCR W CHBHEROEMBnESL Lk b, EDoTx
D 5 % Tk (AFOF BEEEEIPIX B HERF) + (PVAF O B IR E X UM R KD =—%E7c 5 BI%
CIoT, ¥—OZUMERPELHE O L ILh D, @WEEIER AF 65X 0B {bicxt L,
R OHE L BRI AR f2o X LEEOFHTSIC s W THREORIAEEL T/

g
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LosSHA Lk @EIZER AF 4HE20~30%1C K \WTR/N, 70% CHEA % 7 L o
COBRBRRIOFD IS RFERCE S LELBNS, PVAF 0&H DY —  OFERIEFEICK
&, 20~30% D AF DEARC I D URERERT 2 2D CHIZEAZTEFEAI L o 20
THEEI R 2 AF o¥inc L >oTy — b OB BftFEESEML, <Ok v Tl
INERT. Bic AF SERAWINL T710% %2482 5 &, AF % EET~& PVAF » o#Ha
PR EIRD, ¥ — F OFIZMERSFHOEIT 5, oTc OB LR B W THRARART C
L Do WBEKEIE AF &FXR NI nEaMcEml+ %, chid AF 5 B XKoo &
fbic L CRICEA T %Y — VEECEEIh, PVAF 0% vy — b 2w, #MELS
SERL O FZERAERE R #, ’

7mm AF & PVAF E&>Y — b O#EENHER, 3mm AF E&> — PCHEL Thk 0
BWELXRL 22, AF X OBics L Tk EROEE LA CRBAZER 2R L o &
SHEH, ®E, AR, F— AF 45X Tl AF Bi#E02 KRR <, BER—THD
7o

AF-PVAF HEAY — PEEWT 1~9mm OHFFEDO AF % H» TR OB A5 < 2,
#HE, BREHR Imm AF O0FEPL RS WA, MOMMER CRBALEL KRV, FIE,
WEL, BIBIOEMER L CHMERBEESRESWEENL, B Imm »5 3mm ¥ TOH
MERFE L v, rayon-PVAF RE&> — btk nwT, 1.5~3.0den. OHEHiFHD rayon % T
WEORBARI L R, SMEONIWHLEE, FlEk X OBRUEE, SSEROoEVC
L Rd I B :

nylon, acrylic fiber, rayon, acetate & PVAF t DREGY — 2K+ 5 &, AREE
A4y — bR EE cellulose O T X DL HEE, BEEPI/NE W, BHREAEE I —
Bl ARBHEEY Sy — 2R E, OO WT rayon ¥*&ird @D, acetate & 1rd Dk EE
f&oto?tb%ﬁﬁ%ﬁ@%?ﬁ%@ii/—bwﬁﬁwﬁbnfwé%®a%zEmm

Do
Résumé

The blends of acrylic fiber (3.0den., 3 & 7mm) and hot water soluble poly-
vinylalcohol fiber (1.1 den., 3mm) were dispersed with violent stir in the viscous
solution of sodium polyacrylate. The handmade test sheets were formed from
1500ml of the dispersion contained 0.1699% fiber, and followed by couchmg, press-
ing and heat drying-at 115C.

The effects of acrylic fiber (AF) content in sheet on the physical properties
of test sheets were observed on Table 1. The results on the blent sheet consis-
ted of all 3mm fiber are summarised as follows : (1) the breaking length of sheet
did not changé at the range from 0 to 709% of AF content, and then decreased
markedly as the AF content was over this range (Fig. 2). Solving the reason for
these facts, the fiber content based on weight was converted into that based on
number of fiber. When the AF content reached to 73%, the number of acrylic
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fiber in sheet was equal to that of polyvinylalcohol fiber, and consequently the
contact between two different fibers reached to maximum. It is surmised that the
breaking length held a constant value owing to the formation of following rela-
tion : (pluck resistance power of acrylic fiber X pluck number) + (tensile strength
of polyvinyl alcohol fiber X break number)=constant. (2) The burst factor of
sheet showed the same variation as the breaking length against to the change of
AF content (Fig.3). But, at the constant level, the burst factor decreasad slightly
by the influence of the reduction of elongation. (3) The tear factor of sheet
exhibited the maximum value at 209% AF content and the minimum value at 70%
AF content (Fig. 5). The early decrease of tear factor was due to the remarkable
reduction of elongation as shown in Fig. 4, and then followed increase indicated
that the tear work increased bzscause of the high impact strength of acrylic fiber.
The final decrease was due to the reduction of the fiber contact fixing the acrylic
fiber. (4) The air resistance of sheet decreased markedly with the increase of
AF content. From the relation in-Fig. 6, it was most probable that the air resis-
tance depended on the density of sheet.

The blent sheets consisted of 7mm acrylic fiber and 3mm polyvinylalcohol
fiber were superior in the mechanical properties to that consisted of all 3mm fiber,
and they behaved in like manner against to the variation of AF content. The air
resistance, density and stiffness of sheet did not related to the length of acrylic
fiber.

Usiﬁg the several artificial fibsr, i. e. nylon, acrylic fiber, rayon, acsctate, the
blent sheets with polyvinylalcohol fiber were prepared by the same method
(Table 3). In comparison of the physical properties of sheet, the blent sheets
contained synthetic fibers had lower density and air resistance than that contained
remaked cellulosic fiber. The strength and elongation of sheet were graded as
the following order ; synthetic fiber sheet>>rayon sheet>acetate sheet. Therefore,
it was confirmed that the properties of artificial fiber sheet in this investigation
was controlled only by the properties of the component fiber. ‘
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