WK oN— FE— NS 2B (818
BIERF»F— FME I RIT T

wooom|  #m EY
= 5 w = B

I %

mj

7 A9 ATERTHDTCOER ~— FA— FOTREENTRbh T b T 10 BENEBBL,
R OTHETITZWHTKE L TE oo £/, R~ FA— FEEECOWTHL OBENREERSH,
FORIITBT I L DML VW, MEEBHCOWTIEALIELLEEN IR TWEL D55
NP0, BUERRICBT A RM E LV O NEERBEI T D TH I,

= FAR- FRER, EXRMbTERRN Y 7 7 1 -G HRT 50 0RE, BBETrs RER
AL, D7 74 A= "5l OES L THE- FIZT 5 b0ORY, BELXT BRSO 2 >0 TE
BBRDIT - Tvbe WERED S LORETRICOWTER, BRI UE—8X (U.S. Wallboard
HR) OHBEFTHE Table 1 DX 51Tk bo

ZOERNGEREER L TRBRERFICRELHEENDD Z LAMbR S, L2, EFEHOEL
OEENFRRTIL 1 ED S, T OfERERMD 5 bicfiicbiadhudit bict,

BRBIVE—ERAOA - FORAEORETBETRC Y - TIREZh A, Table 1 DM D~y
MITTRARA vy av—va vE-FRELVEEY L - TkY, IT0<y P bERTEHESOE
ExXETS, ID<y ME, ThirtFCBRELD TV A Y=y bey bEL, SRIVERLT
LZOBWEIR 2 BCHELLYrRELVD, oz EEBERN— FRA- Fl7 74 -0 bHE
AR EA E\ ), BETECEW D THENRSFZL bR b, COZ Ll — FE- FIENTT A

Table 1. »~— FA— FEYEROHE
Comparison of hot pressing methods.

K 4| # % | Z25°Y7 ) seme | REESED ) myaco | Emwm
Symbol| - Method |peT 2R ol e 83 | Caghmy  [Pressure type eSS e
1 LS 30~40 180~200 50~55 Tﬁre%ﬂiﬁps 7~10
o | ® Dry A 88~95 210~240 60~70 Tzw%ﬁs oz
m® ?%eﬁryﬁ 100 254~260 78 pBELD . 1.6

¥ A— FJEX Thickness of board: 3.2~3.5 mm

* = OWRO—EILE 14 EIRMELASL (1964, 4) KRV TRELK.
(1) HECETRECEE=RHERTIRE Q) HECEDRECEE=RHERMAER
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F oy 2 ARG E LFEULERBTED 1BEZOND 2 &%, BATRRCHENICRLTWS 30
Lz kd. bieRic, 7=/ —AEIEREYORMERBINAES 1mm ©2oF 0.5~1 Hévbh
TED, BR A= FE-FOEh L AREZOBETH %o

BT B L o T O RBOREICKEY 52 sRTIERCE A, Sh 2 20REATTEL
BLENTELTHAY. 1 DRBAERELTOLOLEThZRF T, BWREE, ERES, ERREME
WHhIIERBYONNETE, 12137 7 1 A — OWER S X OLENEE, KR, HnFloERCE
S Wb BEREYONNRTFTH 50

~=FR— FORBYRT 2L » T, BENEEE L LI, BCERTILF— VOS5
ME AR S 2 L LEETH B2, ORI, BEOEOEL LTHNEFHREG A - Fo—R1Y
MBI 2BEBEE2 02BN LER -~ — F - FORERVEHCET I EBNaRE > 5 &
FEAMEL T -7bDTH B0

PEHEC ST > T, BYRBEY 52 bhBREBEREEL SILE LS 5o

I ® B A &

1. BFORE

F— FOMBECE 2 5 MEREOREN A Y &2 — L EOHNATORBIALh TW 22, FRRT
TR L — R 2 BRERRRICOWC, BRIREE, SNERREE D) & % ORI, SIIEMEN L roRE
BHR I OCRBRTOS binb~y FAKRD 6EORTFE & D B, £OHF & 3KELEDLHARY
Table 2 IR Lico AR N D 6 HTFE«DEHREDEI I, TEEALFHRINLOT, HEELER
E3XATD Q, P 5IU0h ©OVT 2HTREEANRDON D L 515, BEXE Lx(3"®) 1T Table 2
DI STENY DT HITTE 720 BEREHBEOLTHROWTUL, —BREPODENCHFMRLPORELBEI
L7

Table 2 /R L R FOKREMIZEEITIZKRDL 55 v F &4 Ul Q1 £5°C, Pii—7~2kg
/em?, t: +1sec, Pt +2kg/em? u: & 1/K#EDOFHH 7.7~8.3%, & 2 /K% 10.0~10.5%, HFH 3K

Table 2. A F & K #

Factors and levels.

A F £ 5 | B & ViN ¥ Levels
Factors Symbol Unit Hirst Sooa | Fuica
Ten{%erﬁrﬁf 51; plate @ °C 190 210 20
Ini%ZJiailﬁ Eeﬁi?gr%me h se¢ 10 0 . %
Fiﬁﬁpﬁﬁg ':E?m . ts sec 120 180" - 2%0
Mois:’ul\-ye zoﬁeyi':tg%f mat u % 8 10 =
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Table 3, ®H F+ D b b 2
Plans ‘to orthogonal table Lz;(3'%)..

5 & ;
Column No. 1 2 3: 4 5 6 7 8 | 9 12 13
HF%hE Q| P Q Q t Q Q P} e u 123
Effects of X X X X X
factors P, P, t t i
Table 4. %7 7 1 -1~ OHHE
Properties of used fibers.
F7r47 VL EABsrTRR U B ROOEHE
— 2 —AKE Fraction dlstnbutlon by dry screenmg i . Apparent
Defibrator 50100 ) ' - pH. | density
freeness 14 mesh on 14~50 mesh h h C (Air dry)
o % mes mesh glce
see o o % through %
12 12 29 16 43 4.7 0.043

# 10.8~11.4%, >

2 Tr4n-mm S

FAHES 77 5 7 (BKEH 809 % € BT ATn v K77 54 71— 45— A0HP, 71—
b No. 611 SD) IcX b, AKKUE Okglem®, HATEM 2.5.5 CHEBERMA Tk - o DRI
74 2= T0~80°C DBEIC I b KK 10% & CHEL,” ﬁm ﬁﬁﬁw&—w%@ﬁﬁtav 74
Ak Lt .

77 4 A-DOFFF (158, 15 ﬁﬁ@%ﬁrﬁ& 5) &%, pH*°> (@& 10g D7 74 2—% 100 cc D
KiC 20 BRI S 1 4 OIC> FPE) 3 L OAREE (W%l%nf;b—j'k—r~ SvrLiewy b ID
HH) % Table 4 TFRT. HFFHE7 T2 /oﬁz:j:’—F}E% Plate m—?o

3. LULVES

#ﬁ7r4h—&mg%E%kﬁﬁi%%ofV/ﬂ—(E&SMM.Eé7mm)kkh,774
S0 2% (RBERI) mﬁﬁé@ﬁﬂﬁ&?sﬁu (54 m/'f ‘PR9500) % 20 % B> T5T
AFvA4 (7 AAE 1.3 mm, EiEEjJ 2 kg/cm’ ﬁ(]Zﬁ’ﬁaﬁ) L 60~70°C DBE X b 8ﬁﬁfﬁ:€ﬁ%L
Teo COBD7 71 3—-EKEKIT 8~10/ CHotn O 74/\—75;, ERAASSY VAR Y
By~ — (HE 2.5mm) ©pidT, v /Dﬁﬁ“%mémﬁfx ah,‘zlq e85, BEAKANEGER Linhs -
7o

4 K=z

BETAHCT /BICE T, 774D HEMERI LIRS EBRAFFA x— v = v (Phot
DXy, 5208 D7 >4 1—% 3H5X3Bem OKXIEL, EMLY 2.4m%sec DEF|% LoOEEH
BDAR— 3 V5%l otce ZD<y FREMEN 10kg/em?2 2k b 7Y 7V ALTER 2.5cm D
< v b ERBI,

5. v PkHOREE
T 1K¥ED~< y ML 20°C, 45% RH,# 2K¥ED~ 5 ML 20°C, 65% RH, 8 3/Kk#D~< » FiT 20°C,
75% RH 04 {#+0EREBENC IO RON 24 BEKE LT, FABETK -7
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TEA— v ¥ LT
Phot 1. REIAFFA+— v /vy
Vibrating system dry forming machine.
6. B [E .
Ry PAVART T v e -8 EBETER, 10HP, BEH 150t) THHR~E 54X54%5.5 cm,
MBGTEHA (5.5KWX2), =—ABCiE 6mm B 54 ¢ VRAHMEA L,
Fig. 1 TRMKEDBEDENAY ¥ 2 — A% 7T, BEVHPAELTHLREBEN (P) TET5%
TOREIL 3KEL B U T 16£1sec, FHEM) EYEME S DICET 5 BEEILH Ssec (Chit
HERRER 2 o), RHEROAKE: TRET 5RM%H 30sec THH L
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R
H = H
gi B[
& P
Iy P §
P2 : i i
4 :. - : :
16 2 30 —
H et t2 d !
B M
Time (se0)
Fig. 1 HEjJZ?‘*‘/":.*-/l/
Pressure diagram.
Table 5. EEREFHIBVELRML:
Pressing conditions.
spas MEEBE | WHMED | DRERRN | SHED | <o KR | GERRN
Plate Initial " Initial Final Moisture Final
Exp. | temperature pressure pressing pressure content of pressing
No. time mat time
Q) (kg/em®) (sec) (kg/cm®) % (min)
1 190 50 10 7 8 2
2 190 50 20 14 10 3
3 190 50 30 21 11 4
4 190 60 10 14 11 4
5 190 60 20 21 8 2
6 190 60 30 7 10 3
7 190 70 10 21 10 3
8 190 70 20 7 11 4
9 190 70 30 14 8 2
10 210 50 10 21 10 4
11 210 50 20 7 11 2
12 210 50 30 14 8 3
13 210 60 10 7 8 3
14 210 60 20 14 10 4
15 210 60 30 21 11 2
16 210 70 10 14 11 2
17 210 70 20 21 8 3
18 210 70 30 7 10 4
19 230 50 10, 14 11 3
20 230 50 20 21 8 4
21 230 50 30 7 10 2
22 230 60 10 21 10 2
23 230 60 20 7 11 3
24 230 60 30 14 8 4
25 230 70 10 7 8 4
26 230 70 20 14 10 2
27 230 70 30 21 11 3
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BERIRRINL T LBEX 705 $ TOBME 7 7 43— D pH 1 bE 2 5 &, BERNBREYETS
X Bbh s, FHABROKE, BEEARMEEDCEE L 0L il L THIFRIICEEESR
Dbk ote FER 27 MOA— FIE oW TOEMESRME%L Table 5 KRT. ZhbDAR— FITEMR
BESLET vFLRIEFCY D BELT -7

.M ® R R

B L7z 27 #dF— Fik 20°C, 65% RH oZpMic 1B EHKE Licts, JIS A 5907 (1961) i
Lictio TRERE, &KK, HMFBRISIORKRLPEL, RAFCERmFRS LBk 2E2E
BRI RDI. RBAOBIITRTIMEL, LOHMNPHMELL > TH- FOMHEL L, HE, BK
R L OERE, BTRRET R -CRBRAD DL o A—D0RBRHAEZERL, £ORESIX 7X7cm
TH b ERIMFRETY » 4 € —H (15kg.cm/cm?) KRB AV, RBRAOAE T 8X1,5cm] T
B 5o

o MHEARER
Table 6 HERBRERETTo No. 27 OF— FidhRFICER L 5L (Blister) & U, *

Table 6. SERFBFHF— FOME

Properties of boards.

smES w0 0® | 5 K F | MRS | ERAIRS | B Ok X | B B X
: Modulus of Impact Water .

Exp. Nfgj,f:;f rupture bending absorption Swelling

Densit; g ' 1 t
No, meity %) (kglem® | (Srem€h | B %
1 0.78 7.2 111 5.1 134 68.1
2 0.95 7.3 245 7.7 93.2 60.3
3 1.07 7.1 423 9.7 52.6 36.1
4 1.03 7.2 384 8.1 61.2 - 40.1
5 0.98 7.5 302 9.6 79.8 52.2
6 1.02 7.4 356 9.8 63.9 41.4
7 1.02 7.5 374 9.0 64.9 44.1
8 0.99 7.4 338 7.9 63.7 37.9
9 1.05 7.6 383 8.9 66.5 48.1
10 0.94 7.2 289 8.4 70.9 37.6
11 1.00 7.2 373 8.0 59.4 34.3
12 0.98 7.1 307 8.4 65.1 41.3
13 0.85 7.4 221 7.2 82.4 40.7
14 1.04 7.1 423 9.3 57.4 33.0
15 1.09 7.0 484 9.2 44 .1 27.7
16 1.05 7.2 427 9.5 54.0 34.2
17 1.07 7.0 449 8.8 51.5 34.3
18 1.09 6.9 535 9.9 43.1 26.8
19 1.00 6.9 432 9.1 53.5 28.1
20 1.01 6.8 384 8.9 54.5 30.7
21 1.08 6.9 515 8.9 43.7 25.0
22 1.01 7.1 393 9.3 54.9 29.4
23 1.00 6.8 441 8.3 49.2 23.6
24 1.08 6.8 508 8.6 41.5 24.3
25 0.95 7.3 351 7.7 64.3 29.7
26 1.13 6.7 567 9.0 40.2 24.5
27 1.12 6.5 598 8.7 41.0 24.2
S

Average 1.01 7.1 393 8.7 61.1 36.2
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DG BN TRBA % & VHERBRETI > 0%, TOEMCIIFCELVWEERE VD IIBEEI
s¥o No. 1 O&E— FOREIR 0.78 T, »— FHR—-FEiZWx Wb DTHD, Fiz No. 27 %<
hBAHOREIX 1.15 KL L8b0 e Bbhss, &8 FOREOHNEHEEDR 1.01 &£7%), ~—F
F— FE LUNTERENTEL T T 0L Bbh b,

v SEIER

MERBROEEL Y WE, #FRS, BkRs I CERBIFRE 0 4ELHEELED, FHRTFOHFR
RO HLDCHTBEHFTETIe -1 HWE, EMTRE, BKETIZEFRICLD KBNS o720
T, ThLRBREFRCE LHT ¢ OFHTR L. FLRILEBHHT HRFOMB RO -+
TRINBDTD, HRIVNISADECSD L OREH L o7 Et, ¢ 1% Total L HHFERD
FER U7 D DO TEECHYTELDOTH S,

1. k =

Table 7 OFERL D, 6FTH t B TRTCORTFRA - FOKEHECEEY E2 5 2 Latbh
olce SEHIL 6 NEVRTTKREL, DT P, 4, B, Q DIRLTY, Q DX 5%, £0fu1%
ERETHE LR o1 HHEBEOMEDS Z OIHICKE

Table 7. H— FHEWRWT 5585

Analysis of variance for density.

B F| ¥ 5 HE BHE|®85%5 |45 8 & | #H =F x5 ¥
Sum of Degree of Mean

Factors | squares freedom square F Remarks p
Q - 133 2 66.5 5.5 * 7.1
P, 243 2 121.5 10.1 |o%x % 14.2
t 504 2 252 21,0, % % 31.2
P; 224 2 112 9.3 X% 13.0
[2) 26 2 13 1.1 N. S 0.1
u 239 2 119.5 10.0 X% 14.0

QX Py (75) . (4)

QxXt (34) €3]

Pixt, (30) “
e (28) (@)
e’? 167 14 11.9
e" 20.4

Total | 1,536 26 | | 100

o 1. %: 5% fafRETHHE Significant at the 5 per cent significance level.
X¥X: 1% fERETHE Significant at the 5 per cent significance level.
2. p: BEER 2FBHNTIMBROEHSER
pa= Sa—D. f.aXV, % 100
St
Sa: HF A OFBE) Variance of factor A.
D.fa: HRF A DHHE Degree of freedom of factor A.
Ve: FEDOHHE Mean square of error (pooled errors).
Sr: 4£%E) Total variances.
3. FS—AL7FEE Pooled errors.
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EROER, Q@ OHEIPIEL 4 OHEAKRESBEALIICZ LI TH Do ~— F&— FEED
HEMERE, ERED~y v ERE, BREOA—- FRRBETZ24THY, v FOFEHRLLILD
it (Densification) i b EEMCERATHBERFIIMES P THH, Z ORFHM 4 OFHEERN
BiekEhocb ot Bbhb, TR~y F OEERBECENDEENRE 2 21T, P OF
B bBEMOBEIC RS THHEIN TV Z 2D LRI

2. HlFsRE

Table 8 R LIRS, D, @ &, P, uDPRENERE 1% THERELLD, FEROKEILDZ
ML > T Do BIERD P & 113 LICFEENRD DIigh » o FERILOWTHBE, H D
iz P u OFhOE 1.5 S, ik @ OAFIE 4 © 1.5 EEGEYRL, Q Off
BB A THEECKE 7o T %o ’

3. ®& Kk E

Table 9 KR LIRS B, FRFHA— FOBKBCRETEEL, Q, &, v »’ERE 1% THER
LD, BEROKEFI L ORI o700 P DRIIEREK 5% THE L -0 BIFBIOBRELD
HEERERTHDE, b & P OfEIVNE It e KE, REOEBIKEVTD o pIKEL D,
bThiesb Q &t LTV 5. HFHROLEOEAE LTk TR I DBERC L LTHD,
W% ORI HBEBRO LT 5 Z &0 1’ Bo Tinbb, BR— VA~ FOBRKRLERD
BELEART, ELLT7 71 -Ho EFRECRRL, 3bere—2PE—RILHADRD LS
2, 7rA—BHENS T X 2 BMBHRICKES BEY ST D LARD I

4, wRMITRE

Table 10 IR LIciERND, 4, P, u BIUOKEFR QX P, OPHRCThTHhERE 5% THE
ENTEDBN, ThbOFEROREXIIVThS 13% Rtk icoto Il QX OFETHZ L LR
Hbht. ERERIC Q OEPHEN L BDbhieh o i, ~— FHE-FRAZbh 3 mBuc X

Table 8. HF3R I 1w 5 0 #HHHT
Analysis of variance for modulus of rupture.
A F| ¥ FH M E B E | $BH%F | & & & Hoo= % &5 %
Sum of Degree of Mean
Factors squares freedom square F Remarks p
Q 90,176 2 45,088 22.3 D3 28.4
P, 49,512 2 24,756 12.3 P> 15.0
t 70,604 2 35,302 17.5 X% 21.9
P, 14,691 2 7,345 3.6 N. S 3.5
123 2,547 2 1,273 0.6 N. S
u 47,645 2 23,822 11.8 X X 14.4
QX P, (10,145) (€))
QX (8,586) @
P Xt (720) (4
e (8,802) @
e 28,283 14 2,020
, e 16.8
Total 303,458 26 100
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Table 9. AR T 55T H

Analysis of variance for water absorption.

— 181 —

B F| ¢ F M H B E | ¥H%F | 4 & & | #H E | F & B
Sam of Degree of Mean
Factors squares freedom squares F Remarks i I3
Q 3,219 2 1,609 14.1 XX 30.1
P 1,087 2 543 4.8 b3 8.7
t 1,722 2 861 7.6 * X 15.1
P, 481 2 240 2.1 N. S 2.6
ts S 293 2 146 1.3 N. S 0.7
u 1,522 2 761 6.7 13.0
QX P, (75) @
QX1 34) @
Pixt (30) C))
e (28) @
e 1,504 14 114 "
ol . 29.8
Total 9,918 26 100
Table 10. ZEBMHIFH S35 5 5385
Analysis of variance for impact bending strength.
B F| ® F M H B E | PHYSL | & @ It HoOOxE # 5 X
-Sum of Degrees of Mean :
Factors squares freedom square F Remarks p
Q (70) @ — — — —
P, 198 2 99 2.9 N. S 5.1
t 412 2 206 6.1 Pd 13.5
P, 418 2 209 6.2 3 13.7
t (¢T)) @ - — — —
u 375 2 187 5.6 >3 12.0
QX P, 486 4 122 3.6 Pd 13.4
QXt - 340 4 85 2.5 N. S 8.0
Pixt (142) @
e (108) ©
e 334 10 ;4. 33.4
e” 34.3
Total 2,563 26 100

%5, bAHSBERNLEBLILL,

P, OEHRLIFEFPEIVIZE2000T, QXP, ORFLE

S TRD I T L HEREE . FRTIAERAFRICE 2 BB LR 3 BtEED R EL
T, BEEBHIKRE D, HFHEARLPTHY & 5 TREEANLLh 5 S0UFHE VWL X 5.

vV %

=

MO RED b, HEEOHTE LB SRy 4575 & Table 11 0L 3D Thio AMER
FasA— FOMBCRIETHEY, RIENCEETS 2L LT 5, ‘
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Table 11 2:b&HIBH B L 512, FRFOMEIUSHEEOM TH 7Y Bt » THbR TV 5o k& 2u4f,
Q MRS LBKRCII FEENE 2, KELERMFRICINEL, T P (3 HE - @Rl
FRSCHREIBD b, MRS LBUKRICHEESBD bR ieh: -1 .

BT & 31 P OREHMTHY, ABC @ ORERMTLHB. LEsi-T, P 5L Q
3t OBRD X 5 et b o), WEOHRIERC H OBBYOITTWBLDLBLEBLS. B
BT, 4 OPROL,IIE P REBLDE, Q RLBLDEEELHRANHHOTIRR VD EH
X bhbe BCEEEATARD L, AHOHEINTREEXAELT Qxt & Pxt OKEEN QXP 0%
B LTERNILSEbRTWB I E2D, QX4 13 Q OEHPER, PXt 3 P, OEHECHEI A
NTERT S LRED & 5 I Bbh 2o

t OHRORBLINC 4 2EUTEERACOWTO EROIRENRZT S b D& &KicT L, Tablell
DRERIL P B ED T DL TL B

FRHBELBTRICAHTE Q OLhEThOPERRR - TRbh I Erb, BRECKBCLE
NoTREIND 7 7 1 A —HOBMEROMME T LT, Q CX2EFHOENE(L (BArEplE
Bl b BN ORI 24T D b ELLh B, ‘

Lo Ligdih, Zhbog#aimicBibh iRy, MciRite LT enrxEbnstEb
hBDOT, SHEBRTEMBERTHS 5, ‘

BEAFORERD D, FRFIA— F OMERBEHC T REIKDO L 525 THS 5,

Q: AMBHEOMBERRCETHEHRND, 774 -1—<y NCEMOHKLLOEEYEL, %
TEER OWE L BILOEE, S5IT7 7 1 A— DUERGFOB(LO=F AL F—PFLE LTEAL, #=F
OREARCERLRT L LTHVTW 2 b DL Bbhs, JHITHTHS LBKRCHESRIAECH
PRISC &, 3 X UEEAMEOBOBRER L & £ iy K- FAES, BREEOREYAE 50 Tu

Table 11.  #— FHECHT 558 Ve En—iE%

Summarized result of four analysises of variance on properties of board.

F— FHE NG % Vkat ® I@&;ﬂg&%g
" ¥ Density lgﬁ"&lr‘;s of abso?p?cli.on mp:t‘;enge:]ln e
Factors | AEEEHE | S5% | AEEHE | 5% | AEEUE | $5% | AEEUE | F5%
Significant Significant Significant Significant
remark P remark p remark P remark p
Q D3 7.1 DR 28.4 X X 30.1 N. S —
Py D3 14.2 X X 15.0 ¥ 8.7 N. S 5.1
t ¥ % 31.2 D3 21.9 X X 15.1 3 13.5
P; D 13.0 N. S 3.5 N. S 2.6 Pd 13.7
ta N. S 0.1 N. S —_ N. S 0.7 N. S —
u DI 14.0 X ¥ 14.4 DI J 13.0 ¥ 12.0
QX Py PJ 13.4
QXt ) N. S 8.0
PiXt
e" 20.4 16.8 29.8 34.3
Total 100 100 100 100
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LB LEBINL S,

Pi: <o FOLEHEORDOEMRAE LTHELICHERAL, DWT7 7 A S —HEOEMER AL HnX
7 74 A-HOBEEOREE D, i, BEIZE L - T~y FFOZEGYHEHE L, RICHR
S OERNEREI N D O THITRED LR IRH 5™,

ti: P Lt Q ORIEFMTH S O THEDHRYARMMBTESI S, t OMIZT 7 1 ~—HOEE
PETTHLDOT, Thtte OFMITHRTTAHLDOLLRLTY, FOMWMER 4 CXROCEEY>F
BLDEEEIND, KAERTIE & OKEZEY 10sec LAX EDIDBRERNKEL LTS
2%, MOBRFOREHECL » Tk 2 sec BETLHENBEbh B LB T5ELBNBOT, BR
— FR— FOBETERIC KT ¢ OERLHEL, BEEL Wbl bicu,

Py: 2ERIONCLORE, ZORFOPHRIMSHMECL > TRODALLIDE, RDbhich i
LDENHY, KERFRGGRILERNT I, Tihbb, BEEMCSWT<y F OEfEND>SH
bhTh, A= FORECIEEYSEL LW EV BRI, BHOKRTHRIC, BRENTERT S C & HIhE
TR DIBPTERL N P ORENELTUL, ~ v FOEE, BHARSIV7 74 -Ho#E
BEOTR, Tt OEN Q KHYLT B KESEUTOBEII~ y F FOKEROERLTabh s L
bR T30, ZoERICHVE @ & P, 0fAR T, BHIESTC <y  OEENE LD L,
HE T o Ted D EIMERAT Lok, BRPEMOBECHENEEL It -7, Licdis-T, P OHFE
DR HIc->TiL, @ LOBEEDL LI P, OREIXEDBULENDS 5,

tr 7 7 A A—OBMY R L TERYERE L) 5 oI A Bk T, Rausenvorr b % DEE
BRH LTS, Lonl, ZOEROBWEAMNTE h OPHRILLIBHLAT, HENEERIVPEIWL
Whh TV A BROBHEMOBAY LEHLTWA EWWEL 5, BRA— FA- FOBEREZ, E
DEREERT S L, PHERCOS L BHIERMO &b THHIEHE (24LR) KR\WT, RIS
LOLEEING,

u: ZORTOHR OLH 4 FEEE B C TRD EEN CEbh, —RCVbhs <y bhOKS
3, EERNEE T I ERL TV B, BRORTATLEL—KFET7 71— <y P OBEHEE
(Compressibility) O¥AKF L OAEBEFE LT, ARCBEEDOHEMEL LTERAL®—7 7 1 A -Ho#E
FEORDIEELRAF LI > T35 Z ik, ¥BEOERBECOVLTHIVLWS5THA 5,

KFhHat~y FPEBETS L, F- FEACEANRELhP TV EVLbhTEY, BR7 711
— I BBREECH LT, FEABMECIVBOIhL K- FOFRMHERIVC LD, ILEHERT
&, 774 A-OKBEYEERER 6~30% OHETIE, A FHEMIEEANCEELTHSZ
EWEMD, KGIBEDOEC 7 7 1 - RO KBEYECERNERATS 0L Bbh s,

SHHTHT, RERTHA- FONECRETERL, Q P, h IV v Mth ThEREE Y
B LTW5 2 EBHALL LT - T, BYERO P OBBOXCIERES BRI, ZOBEEkC>
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Studies on the Dry Process Hardboard (1)
Influence of hot pressing variables upon properties of board.

Toshiyo Matsupa and Yasaburo Sawno

(Résumé)

Already about thirteen years have passed since the first products of dry process hard-
board appeared in U. S. A., but not many technical studies concerning this process have
been reported up to the present. In this study the authors the undertook this investigation
to get the fundamental information ‘on curing mechanism at the hot pressing stage of dry
process hardboard. .

Experiments were conducted by applying the orthogonal table Ly; (3'%) and factors with
levels and symbols as shown in Table 2. Beech (Fagus crenata BLume) chips were defibrated
by Asplund defibrator (type C, 100 IP, plate No. 611SD) after steaming (2.5min. at 9kg/
cm?); then coarse unrefined, non-screened fibers were directly dried up to about ten per
cent ‘of the moisture content. Properties of fiber, thus obtained, are shown in Table 4 and
its photographs in Plate 1. Two per cent of phenolic resin were added to the bone-dry fiber
in weight, but wax was not used. Moisture content of three fiber mats was separately
controled by being left in the constant humidity rooms, 45 per cent R.H., 65 per cent R.H.,
and 75 per cent R.H. at 20°C temperature for 24 hours. Fibers were felted to homogeneous
mat using the felter, 35X35cm, shown in Photo. 1 and hot pressed according to the dié-
gram shown in Fig, 1. Board of experiment No. 27 was blistered at the center, so test
specimens were prepared from sound area of the board. Properties of finished boards are
given in Table:6. Results of analysis of variance on properties of board appear .in Table
7~Table 11 and effects of significant factors in Fig. 2~Fig. 7.

The summarized results and discussions are -as follows:
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1) Effects of the three main factors, temperature, pressure and time on the properties
of the board are highly significant at the initial stage of hot pressing.

2) At the final stage of pressing, there was a difference in the effect of pressure bet-
ween modulus of rupture or water absorption and density or impact bending strength; there-
fore, the conclusion about effect of pressure could not be settled from this experiment
only, Effect of pressing time at final stage was not significant, so the authors assumed that,
in the hot pressing, the fiber mat hardens to the hardboard during the very short period
following initial stage of pressing.

3) Effect of moisture was constantly significant and this means that moisture in fiber
mat plays a role as bonding agent with some of chemical components.

4) From result of analysis of variance upon the action of each factor, the authors re-
cognized that temperature contributed mainly to fiber bonding, pressure to densification of
fiber mat, and pressing time effected primarily as duration of reaction and secondarily
of both pressure and temperature.

5) From graphic showing of effects of factors on relationship between pressing factors
and properties of board, the authors presumed that in the dry process there is much more
linear correlation than in the wet process.

6) It can be said that as regards the principle in the hot pressing of dry process hard-
board, much depends on the complicated reaction of wood chemical components e.g. hemi-
cellulose, lignin, water soluble matter, and on ordinal reaction of binder. This point is
the fundamental difference between the dry process hardboard and plastic moldings or general
particleboard which are produced mainly by reaction of binder.

7) From results obtained, the authors are able to define the hot pressing of dry pro-
cess hardboard as follows:

By applying high temperature and pressure on the fiber mat which has adequate mois-
ture, it becomes deformed and heated and the factors of both temperature and moisture
cause three changes as follows:

i) compressive deformation and plastization of fiber mat

ii) flow and curre of the binder

iii) fiber bonding caused by the chemical components on the surface of fiber.

The formation of fiber bonding is finished during the duration of low pressure, and

evaporation of the residual vapor takes place under certain circumstances.
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