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A= FE- FRER, BRE2MHTERANE 7 » 1 A— G BT 5 d0EE, By Ai o FER
flé, 207 74 A= ZSIUEAELTE- FIZTHDORE, BEXTd RSO 2 >0 TE
PBRDIL > T Be WEERED S bOBMETRCOWTER, EXFIV0B—EKX (U.S. Wallboard
HR) OH#ET%HE Table 1 DX 5Tl

ZDFRILER LER & THRAERFCRELHEEND D Z LAMbN B, Ttk 2, EMEHOEL
OEIEHERTIE 1 BP0, ZofETERMO 5 bicfiicbitdhudis bty

BARICE—HROFA - FOEAEOBMEIBETRC Y - TIREIh 5%, Table 1 O M D~ »
MITTRARS voav—va VA= FRELVEEYD > TkH, ID7y P SEETIIHL DM
BEXET 5. IO<y MY, ThEtFeBKELD TV AT =y b7y PEL, SREVHRLT
LZOBEIR 2BCHLLrRELVDY, Wohz b EERN— FA— FL7 74 A-RHOHbHE
P EA RV, BETECSW TS THENRS2Zbhbe DI L~ — FA-FIENRTT A

Table 1. »~— FA— FEVEEROHE
Comparison of hot pressing methods.
~y FDFTF HEEREES
X & 7% I PSS BREE | N | EN&47 | EfFEH
Dryness of | Plate tempe- pressure Pressing time
Symbol Method fiber mat (%)| rature (°C) (kg/m?) Pressure type (min)
1 1 Wet A 30~40 180~200 50~55 Tgrﬁﬂgﬁps 7~10
o | B R 88~95 210~240 60~70 B ps
2y | 1B H - BHEHD
m2» Wet-dry 100 254~260 78 Do breathing 1.6

¥ #— FEX Thickness of board: 3.2~3.5mm

* ZOWRO—EILE 14 BIRMESKE (1964, 4) REWTRERLIS

(1) HE(ETHELEE =R R E

(2 MECFTHRECEF=FHERMRER
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Fy P AR R E LEPLRBTED 1BLADND Z &%, BERATHRCHNCRLTHS 30
Lk de bR, 7=/ — A BIEREHOMERMINAES 1mm ©OF 0.5~1 FEvbh
T, BRA— FE-FOThI A OBETH %0

BT BRI L T O RBOREICKEY 52 BRTIERCS 2, ShE 2 00RCHT TEL
BIENTEDLTHS 0 1 DRBERELOLOREENRSEF T, BREE, EMESN, EfRME
WHhIEBERBEYONIERTFE, 12137 7 1 -~ — OB B L OLENEE, aKE, HnFloBECE
Wb HEREYOPNRFTH 5,

A= FE- FORBEYRTICHI - T, BEMNMEL LK, HCERTIFA- FOABCRT L
xRS CEAEETH DA, ZOMEE, BEOEOEL LTNRFREG A — Fo—#RE
HECH BB 5L 502 B LER - — FA— FORERBEHCET 2 EBNARE 52 L
HEHNE LT -72bDTH %,

BEHEC S - T, BYLHEY 5L bh BN EEEECEL $ILB LT 2.

I ® B % &%

1. BFORE

A= FOMEREX ZMERE'CRENAY 2 - L EOANRFOFBIMOA T 52, RERT
TR L — R 2 REREICOWC, BURIBE, WHERES &2 ORISR, RHAEMEN &2 ofRR
BHRIOCAPRTFOS bbb~y FEKED6EORFE L b HIf, LTOHF L IKELEDIHNEY
Table 2 IRl R h b 6 HTFE«DEHREOEIC, TEFALFHEINLOT, HEELHR
E3ARFD Q, P 53XV H BOVWT 2HFREEANRDON B L 51K, ELXE Ln(3®) iz Table 2
DX 5 TED DT HITIL - 1o ERETE O THIZOWLTUL, — BBV 0RMEFML OREXBE T
L7

Table 2 2R LICRFOKEMIT RECIZRD L 7837 v+ & Clee Q¢ £5°C, Pii—T~2kg
/cm?, # : +1see, Pyt +2kg/em? u: i 1/KEDEF 7.7~8.3%, & 2K¥#¥ 10.0~10.5%, FE 3K

Table 2. A F & K #

Factors and levels.

H F 27 5 | & & YN ¥ Levels

Factors Symbol Unit Birst Soona | Fuica
Tem%‘érﬁxrﬁf I%t plate @ °c 190 210 %0
ﬁ?fpﬁ g—ujr{a P, kg/cm? 50 60 70
In?iaij;ﬁ Ee;ﬁsifgrime h see 10 o ) %0
Pl prostare | B | velem® 4 1 2
Fiﬁﬁ) ggﬁfg i ts sec 120 180° 20
Mms—t(m‘-/e ]c.oftznftgi)f mat u o % 8 ) 10 1
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Table 3, H F D bH 2t
Plans ‘to orthogonal table Lz(3'%)..

5 & :
Column No. 1 2 3 : 4 5 6 7 8 | 9 11 12 13
RAFEhE Q| A Q Q t Q Q P | e . P u Ly
Effects of X X X X X T Y
factors P1 P1 t i ti RN t
Table 4. H#R7 7 11— OWHE
Properties of used fibers. _
F7r47L ERXBHrTRR Lt E T | R aEE
— 2 —AKE Fraction distribution by dry screening. . . Apparent
Defibrator 55—T50 ) — - pH density
freeness 14 mesh on [14~50 mesh h h Co (Air dry)
o % mes mes glcc
sec o ° % through %
12 12 29 16 43 4.7 0.043

* 10.8~11.4%.,

2. 774 /- o - ;r -

FitHE S5y 7 (@7}<$§rf] 80/) # CBTAILY r 774' 7v—%— (100HP, Fv—
} No. 611 SD) ik b, miﬁﬁﬂi Okglem?, ARG 2.5. ﬁfﬁﬁﬁﬁ%ﬁf;oto BohicEz
7 4 I—% 70~80°C @&Eu_; DAKEK 10% *CEEL, fsﬁf# ﬁ%ﬁ%ﬁ?’c@i FHR7 - 1
R B S

7 7 4 - OfiFF (158, 15 ﬁﬁaﬁﬁiﬁﬁﬁrﬁ& 5) &8, H“’ (i% 10g ©7 74 =% 100 cc D
Kic 20 BB S 21 & DicD FRIE) 35 & CABEE (%’23!’241‘7‘&}9‘3‘((_-!: TvrLe=y b LD
HH) % Table 4 TR BFIFE7F7>a /@?ﬂ»‘digﬁ% ’Platgz-y_%zs'i‘o

3. LIRS _

BR7 7 11— 6008 HEMCHAREY b7 v vE— (EE S0cm, FE 70em) CAR, 774
S0 29 (RBERIL) @Eﬁé@ﬁﬂ“&?&ﬁu (AT54 i )‘/ PR '9500) % 20 % BWHICH 5T
AFvA (7 AR 1.3 mm, ZEGES 2 kg/cm?, #]25}]’5‘1) L 60~70°C DOBER XD 8 SREIEREL
Too COBDT 71— &KKIL 8~10% THoto “D7 74»—75_», EBAASSY I AR Y
By~ 7— (HRE 2.5mm) 3T, v-‘/‘/oﬁﬁ%xémﬁ?‘x ':‘__‘Zlg eds, BHAKFENEGER Ligh: -
7o .

4. K—324

BETHET /RICL T, 774 -—0 HEERN LI B ERAN I M K~ v = v (Phot
DX, 5208 D7 7y A4 -1—% 35X35cm ODKEFIIL, EHFLD 2.4m¥sec OE5|F LoD EERE
BOFR—=3I v/ %t otco SO~y FREMES 10kg/em? 12X D 7Y SV ALTEZH 2.5cm D
<y bEE,

5. %v MKRDORE

B 1K¥ED=y MiX 20°C, 45% RH, §2K#ED~ 5 13 20°C, 65% RH, 5 3/Kk¥ED~» Fik 20°C,
75% RH O&HoEREBERIC OO 24 BIKE LT, A8 -7
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Ti#A— 3 v I/ F LTI
Phot 1. REIRXFFAh— v Iri=ov
Vibrating system dry forming machine.
6. B E

Ry PFPVART T vy —B EHEFER, 10HP, BES 150t) TEMR~E 54X 54X 5.5 cm,

MBI EEE (5.5 KWX2), = — At 6mm Eoa 54 s VHRASE L
Fig. 1 RHIKEDBEDENAY &2 —A%FT. BESEELTHOREEN (P) KET5%

TORMNL3KEALFE U T 16 1sec, FHIESD LEYEMCE 5 DICE T 2RI Ssec (Z itk
HIFERERER 2 Caoic), BHEM) bAKE ¥ CRET ARAH 30sec HHIL 1.
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Fig. 1 EAAY Y 2—1
Pressure diagram.
Table 5. ERESJIBELA
Pressing conditions.
TRES ARBE | WPBESN |DUERRHE| BHEN | ~v bEKR | BEIERRERN
Plate Initial " Inmitial Final Moisture Final
Exp. | temperature pressure prqssing pressure content of pressing
No. ) (kg/em?) e (kg/cm?) & il
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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BRERRRINL T DBEXFT/R5 F TOBMEY > 41— pH ENE LD &, BEFRYETS
IO Bbhss, FHAROERE, EEARMEEHICRE Licd O L Rl U THITHB I CERES R
Bhhich otte 2FER 27 MO A — FILoWTOMERMF%L Table 5 TRTo ZhbOAR— FIZBIR
BESLZT vE LRIBERFC L D BESTR - T

7. M R &R B

BUAR Lt 27 #oF— ¥id 20°C, 65% RH 0ZEMI 1B EBE L, JIS A 5907 (1961) =
Lictis TRERE, KR, BMPFEISIORKRLREL, ARFCERITES LK 2ESE
BRI KD RBAOKITNTIMEEL, TOBWNTEMEELL - THA- FOMHEL Lo HE, BK
KB L OWERE, HFRRETR-CRBRAD DL o A—0RBA AL, £OKRESIX 7X7cm
ThHob. ERHITRBII> + 1 - (15kg.cm/cm?) RBEL AV, RBFOAE 21T 8X1.5em] T
H%5o

o HERABRER

Table 6 CHERBRERLYT T, No. 27 OF— FIRhRECER LS (Blister) &4 Uk, £

Table 6. EREBFIF— FOHE
Properties of boards.
gmEs 4w 0 9m | 8K K | MUms |@RGCms | & ok R | BB X
. Modulus of Impact Water .
]laxp. Ni%f,g:;f rupture bending absorption Swelling

X Densit : : t th
° nsity %> Ckglem® | (3 emiem?) %) %)
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

B

Average 1.01 7.1 393 8.7 61.1 36.2
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DS HBRCTREA % & O MERBETc - 10, TOERPIFCELVWERRL ) IBEI R
stco No. 1 OH— FORER 0.78 T, ~— FA— FEIL 2V DTHD, Fi= No. 27 D51
hPFokEIR 1.15 TR IsSb0LBbhss, &8 FORBEOHEMFHMEDR 1.01 L72h, ~—F
F— FE LUNTEENEEY T30 L Bbhi s,

vV SESHER

MERROBEL Y LE, BPRS, BkEs I CERBIRS 0 4 ELHEEs T, SETOHR
wRD B DG TTETIe -0 WE, #FRE, BKRTRIREFMAC LD KBI/NI2 -0
T, ThOLRBREFBCE LHT ¢ OFEHTRLI FHRILEH AT HFOMHRO -
TRINBDTY, PEIVNISEDMEICSD L DREH Lk 7o i, ¢ (X Total X HHFERD
FER Cic b O THEECHSTHLDTH %,

L k B

Table 7 DFERD L, 6HFH o B TRTOEFIAA- FOKERECEELY 5L 5 Latbh
ote FEHIL 1 NEVTRTFTTKREL, DWT P, u, P, Q OIEEY, Q DX 5%, Loflitly
ERETER L -7 HHEROMED Z DIRICKE

Table 7. +— FHENT 55

Analysis of variance for density.

B F|. % F # H B E | ¥5F%F5F | &# & & |- # = 5 R
Sum of Degree of Mean

Factors | squares freedom square F Remarks p
Q 133 2 66.5 5.5 | P 7.1
P 243 2 121.5 101 | % ¥ 14.2
t 504 2 252 21.0 ¥ ¥ 31.2
P, 224 2 , 112 9.3 X % 13.0
ta 26 2 13 1.1 [ N. S 0.1
u 239 2 119.5 10.0 ¥ ¥ 14.0
QX Py @5) (€))

Qxt (34) @

Py Xt (30) 4) i
e (28) @ |
e’? 167 14 11.9
e" 20.4
Total | 1,536 26 | | 100

& 1. X: 5% fEREIE-CTHE Significant at the 5 per cent significance level.
XX: 1% fERETHE Significant at the 5 per cent significance level.
2. p: FEX 2FHCHTAMBREOESER
pa= Sa—D.f.aXV, % 100
Sr
Sa: BF A ©O%Hj Variance of factor A.
D.fa: HRF A DHHE Degree of freedom of factor A.
Ve: T|EDHHE Mean square of error (pooled errors).
Sr: 4£%E) Total variances.
3. F—AL7EEE Pooled errors.
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EROKE, Q@ OHEIVNEL 4t OPREBKRELBbhicZ LB TH 5. ~— FE— FEBED
BRXERE, KREO~y 2 BEE, BAEOHA- FERETHILTHY, ~» POEMRECISD
(b (Densification) i b EEMCIEATIBERFIIMES P, THH, Z OREFERH 1 OFEEN
B RkELh-otcbDEBbhB. ZDX5 I~y P ODEMERECENOHENKE-ZLIX, P O
B bBPEMOBREICR VL THHHEIN T3 2 &2 D bhis,

2. plFsRE

Table 8 TRLIHERYD, @ b, P, uDPEIBERE 1% THELD, HFEROKEZLDZ
JEE 7L > T Do BIIEMD Pr & 613 & bARENRD bRich o1t FEREDOWTHRB L, H D
iz P % u OFHhORIE 1.5 507 h, IHIC @ OAEFI 4 O 1.5 FIEEYRL, @ Off
P A TIFBICKE < 75> Tl o

3. B& ok FE

Table 9 IWRLICHEED D, FRFIFA— FOBRKRCRIFTEEZ, Q, 4, v »\EKRE 1Y THE
Lish, BEROAFIL DAL - 700 P DRITERE 5% THE Lo BITBRIOBRLD
BEEHEERTHRD L, th & P OEIPNIL oI KE, BREOEBNKE VD o B3KELD,
bbb Q &t LTV, RTFHROLEDEAE LTI MFRIOERCIBTED,
WEORICEEHBEBERIFEET D 2 &5 0% 5. Thebb, BR— FA— FORKELBRO
BELART, ELLT7 74 -Ho EFRECERL, Xbkttrr—-2PBHE—-RECHABRBLS
2, 774 —HHA T X A BAEHRCKRESHERY ST H LB DBIT,

4, EHERMHITRE

Table 10 KR LICERND, 4, P, v BIUKERER QXP OHRCLThThERE 5% THRE
ENTDON, ThbHOFEFROREIIVTIG 13% FitkEicote T QXL DFETHZ LR
Hhhle ERERIC Q DEHEN 2 WDbIh el ik, ~— FA-FR&Zbhs e X

Table 8. HH(THR J k3 5 ST
Analysis of variance for modulus of rupture.
B F| ¥ 5 M B B E | ¥8%F | 5 & & oo # 5 %
Sum of Degree of Mean
Factors squares freedom square F Remarks p
Q 90,176 2 45,088 22.3 PR3 28.4
Py 49,512 2 24,756 12.3 DR 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
2% 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) (€))
QXt (8,586) )
Py Xt (720) 4)
e (8,802) (#))
4 28,283 14 2,020
, e’ 16.8
Total 303,458 26 100
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Table 9. BKRIHT 55HIH
Analysis of variance for water absorption.
B F| S F M H B E | ¥8%F | o4 & & | #H | F £ R
Sam of Degree of Mean
Factors squares freedom squares F Remarks '3
Q 3,219 2 1,609 14.1 X 30.1
P 1,087 2 543 4.8 *x 8.7
t 1,722 2 i 861 7.6 X % 15.1
P, 481 2 240 2.1 N. S 2.6
ts <47 203 2 ¢ 146 1.3 N. S 0.7
u 1,522 2 761 6.7 13.0
QX P (75) ()
Qxt 39 (C))
P xt €D ©3)
e (28) @
¢ 1,504 14 114 "
e’ ’ 29.8
Total 9,918 26 100
Table 10. BRI T 558
Analysis of variance for impact bending strength.
B F| ¥ 5 M H B E | PH¥YF | & & It HoOE # 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 D d 13.5
P, 418 2 209 6.2 P 13.7
t (14) @ — — — —
u 375 2 187 5.6 % 12.0
QX P, 486 4 122 3.6 >J 13.4
QXt . 340 4 85 2.5 N. S 8.0
Pixt (142) @
e (108) ()]
- e 334 10 i 33.4
e" 34.3
Total 2,563 26 100

5, bALEAEENDEMLYCL, P OEHRIFENIVIZI10HLT, @XP OBHREI
> TRDLIIZ LIZERE . FRFHIERBSEICH 2 2B B RO 3 FHEED BR LB L
T, BEEBHIAREWD, HTFHEIPPTHY 1 5 THEEFANLZLOh D R0UEE WX X 50

vV %

%

SEDA B TEEN D, HEEOHUELESEY 4545 & Table 11 0L 3h Thoe AMER
FrA— FOMBCRIETHEY, QENCEETSEET 50
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Table 11 4 B&AIBIS & 51C, HRTFOMEIUSHEMOR T /e 0 Brs » THbh TV 5o k& 245,
Q XHITH X L BKEIIL FEEIE L, HELEBRMIEICINEL, ik kX HEL @RH
FRSCEEENRD DRI, B S LBKRCAEENTD DR - ‘

RF & 211 P, ORGHMTSY, AR @ DRIEMETLS5. Lia-T, P 510 Q
Tt ORI X 5 itk b ok, WHEOMBREC H OREE ST TVLELDLMLEBLS, &
EThuE, bt OPHROLEITE PLREBIDE, Q RIBIDEEELBHANDHDOTIREVHEH
2bhbe BCKERATHS L, 4HECHESIEELBLT Qxh & Pixt OEBA QXP, DK
B LTHERPISBEbhTWA I Enb, QXL 1T Q@ OEHRIL, PXt X P, DEBHRCEI A
NTERT S Z LTRED X 5 T Bbh bo

th OBROHRER I & ¥ EUREMERCOWTOEBRDIRENKILT S b D LK &, Tablell
DFERIT P R EHTVESTL B,

FRRBELMTEICHTE Q OThThoMERRL - THbhcZ 2D, BRHERKLBCLE
NoTREIND 7 » 1 A —HOBMERO HMNE XFLT, Q@ KIIEFHOENEL (EArEpE
Beb iz b OEFEH ORI 2EFS S L bEL DR B,

Lo Lisdth, ZhbOSERSTICHbh RIS, MRCEREL LT3 EsxEL0LLED
RBOT, SERHTEMBRTHS 5,

SEANOERLD, FRFNA— F OMERBBHCIIITREIKD L 512 BTHS 5,

Q: AMBHEOMBENFCE T AERD, 7711y FCEHMOMANE L OBEMEIEE S, %
TERER OWE) L ELOE, 2517 74 A— DFERFOBLO=HF L ¥ —JHE LTERL, £-F
DOREERCEELETFL LTV B0 LBbhb, ZhIZHMTRE LTKRCEFENAEE
PRISC &, 35 CEEBAME DB OBERAIL S £ e\ H— KB, BREESBEYAE < 50 Tu

Table 1. #— FHECHT 5 FHAMTHERO—IER

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

A— FHE B S % v;xt S Iﬁgiﬂfﬁf

" ¥ Density l\r/g);iﬁlrts of abso?'p?cri'on mp:ti'engeﬁl e

Pactors | AEEHE | #5% | FHEHE | 5% | AREUE | 5% | HEEHUE | $5%
Significant Significant Significant Significant

remark p remark p remark p remark p
Q ¥ 7.1 ¥ X 28.4 ¥ X 30.1 N. S —

P, PR3 14.2 X % 15.0 X 8.7 N. S 5.1
t X % 31.2 D J 21.9 D 15.1 * 13.5
P, XX 13.0 N. S 3.5 N. S 2.6 3 13.7
2 N. S 0.1 N. S — N."S 0.7 N. S —
% X ¥ 14.0 D> 14.4 DI 13.0 g 12.0
QX P, % 13.4
Q Xt ) N. S 8.0

P Xt

e" 20.4 16.8 29.8 34.3

Total 100 100 100 100
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BZTEPHDLEMINL D,

Pi: <y FODLELOIDHOEMRIE LTHEIRMEAL, DWT7 7 1 A —HEOEMERE Y HinX
7 A A—HOBEEORE L 15, ¥, BECELL- T~y FHOEKEHH L, RRCER:
5 OFEEENERE S M B D THITRED LA *130H 5™,

ti: P L Q ORIGHMTHD O THEDHRLXHARMN{TEL RS, t OMIZT 7 1 S —HOEF
PEFTHHDOT, Thdtt, OMTRTTHLDERKLTY, FTOMER & CXRHMCHEL > G
BHDEEEIND, KERTIE 1 OKEEY 10 sec L AX EDLITDELFRNKEL AL -TWVS
B, MORFOREHERCL - Tl 2sec BETLHRNBELh LI LBTHELDOhBOT, BEX
— FA— FORETERCKT 5 ¢ OERMSHEEE, EELWbidhudicbinu,

P:: ZERLONICLOSKR, ZORTFOPHRIESHMECL - TRDODALLDE, BDLAAEI T
L0ENHY, KERFRLBRIOERENT I, Tihbb, BPEMCIWT~y b OEREIOSF
bhTh, A= FORECHEELYELLWEVW IR, EROKRTHRIC, BEENTER TSI L XURE
ET RN DIIFETER S, P OREIE LT, ~v FOEH, BHMAERIV7 74—
FEOTR, FltOED Q KHYST 3 KESEUTOREI~ » t FOKEROERSTebh b L
HhTWBPY, CoERICHG Q & P, OMAR T, BIIESFC~y FOEENE LI DL,
HE U ot D ERERT L icicd, BREMOBRECHENEE L Lo, Licdi-T, P OHE
DOBRFEHIC->Tix, @ LOBEDL LI P, DREIXEDIVERDH ),

£ 7 7 A AR OBA RS L TEBFYTRE LD 5 oI BB BT, Rausenporr b 7 DEE
BB LTS, Lonl, ZOEROBENTE h OPRILLIBHLAT, HENEERIVPEWL
WhbhTW B BROBHEMOBEY LEHLTVAEWWEBE 5, BR— FA— FOREREZ, E
DERYERT D L, FHERC S S RHEMO $bd TR (24HR) ©k\T, EREhs
boLEES K,

w: ZORFOYHE OLMN 4 EEE X B L TR EFEN CEHbh, —Kc\vwbhd <y bFOKS
3, EEANRERRETIEERLTV B, BRORTETEL—KFET 7 1 ==y + OWEHEH:
(Compressibility) DORK:k X OREHIE LT, ARCBEEOHEEL LTERALY—7 » 1 -0
BEOLDTEERRF LI > TwB &k, FROFERABELCOWTLIW55THAd,

KouB G~y P EBET S E, A— FEACEANEDLIR TV EVLbhTED, BEX7 741
—RIABABMECH LT, FHABECIHIBELIL A— FOFRMHENRIVZ LY, ILHEEART
&, 774 - 0KBEWEEFER 6~30% OHEETIE, - FHEMEERANCHELTHSZ
EWFEND, KGIBEDET 7 7 1 A~ FOKBEYECEENCTIFATS 0L Bbh 2,

2HMCHT, BMERTHF—- FONECRETEEL Q, P, h BIT u Bt h ThEREE Y
B LTWBZ EDb LT » T, BEIERO P OBBOXERESRbRIZ, ZOEEHID
WTIE, ZhIEGTIRERE TR, b OBEZLAELALRTY, Lkl TEEROER, AR,
BETOEBMBEC L VERShBER— FHA— FOR#r, I<KBALTWBEVLE 5

HE, BRI RSIOCTRKRCHTS Q P, tt IV u OKEERILCIAZHREI/F 7T h T h
Fig. 2, Fig. 3, Fig. 4 XU Fig. 5 iy, EEBHMITHRICOWTIX Fig. 6 & Fig. 7 KRLI,
RrpRENL 95% EEEBAYRT,



—184— HERRBIESRE F1825

§fem3 §/em?
[1 I (AN
| %/”’%,/,,{ o
H g 2 é
09 0-9{
Kg/cm2 kg/em®
5007 500
® g
5 3
XJ‘%L XJ ?400.
. 4001 #s
%3 +3
B3 B2
= ol ©
%
- % 2 801
Fi @& T0f
a =3
4§§ n %48 60
=3 60 5
%5 83 %)
gso z 0
ol \ I 50 60 70 Kg/em?
190 210 230 FEREAF/ES
wom Jnitial pressure
Plate temp
ate temperature Fig. 3 DEIE S DR R
Fig. 2 BREREDZIE Effect of initial pressure on
Effect of temperature on properties properties of board.
of board.

ThBOEMS Q Py, t BKENRBIC/L BT Licdi-THA- FOMBERAELTEHD, BRERST
ZISTERE AL LB 5. v OREBELHMITRINOYR S T 713, 5§ 3 KEOHRIOR/E HIRR
DX>5ThHY, R ERMIEE TRIMBRICRAENFET S 2 LB bhic, BAMECKT? »
12, BROGEDOBHEFHMICHELUT L 0LELDK, BROBRTI—ICH — FHE & ORI
BRTERINTHY (LIELEBEYSTHR), FEROBERLERZELITHL0EBbh2,

BRTIIBERGF L HEOBRN LIE LIEMRTRINTED, L& 2EFMbOT v - ROGES
PSRN DOPHRIZ7D5D, =VALTDOFRED QV, ¥ Fh AL TOHED P k¥, ¥1&K
Ho Q® miiabhs, ERERENERTRINDD, BB TRINBLIIMCLONIEED, FX
TEREKE (BFKEDOLYFH, EHONES) CIVEREhBZLEDT, FIENTIIWLZILWHE
DERDOERNLH X THEYRLD L, BERT Q P, &t OF— FHE~OHREIBACHLTE
ROBHEREIKREVL ScBbh 3,

ZOERTIE, BEEFRREMEYEE LD, BERTE LTLOHRCOWTHRE TS Li3iFEh
e, BERC Q Pt KX » T, EEFIOMENR X CBELORESERICET T 5ERIKE
LDEHEIN S, '
=7, BR = FA— FOBEREL, BUHEHRLLSIAF » 7 ARB EBEHBIELLTV5



B~ — FA- FizB35H%E (B 1#) (B - £5) —185—

BE P 38 %
ptum
] =4

Modulus of .oy

S &

-~
s & 3

g K K
Water absorption

5

10 20 30
) HAE £ 85 1’
Initial Pressing time (sec)

Fig. 4 WiERRROZIR
Effect of initial pressing time on
properties of board.

2%, EBEIORC L - THRILT S DTIZRRV A
THRENC R DLDOTHHLEL LIS, ok
2, —HEEPCI B, KtomKSRC LD
1RE 5 —EOERIGIT X » TERT 5 EEEY
B, EARmZ bh TR H— K230 bh

BIP—L 5 EEL IR TW5, I, BEP
HELEC LIV RE 1.10, fIFHX 350 kg/cm?®

BEOA - FARKARERC &2, #lLic7 >
1 A—shoKBEYEEFR L X - FHEORI
BELEERDLZ L, TTEBRACSWTHL
PREINT VB ISR, BREFF O WT
b, BRAR LV EBORIERY 74 ~—X3T 5
BhY 7= VB IV § £ r — A0HER, H-—
FHECEEY L2 B LY ERER I A T W
Do BB o eBEFERIZE T\ £ —

i 1D TS & JE s
Absorped. energy in impact-

Ilemd
8]

%t
of rupture
g

iy 5
Modulus

w
8 .

R

3

LRI 4
Water absorption
g g

s
oS

8 10 In%
TwbAKE
Moisture content of fibermat
Fig. 5 754 -3—=y FEKEDORE
Effect of moisture content of fiber-
mat on properties of board.

Kg.cm/em?2
r
Q0L
=X
=
4
23
A
Z
=
£
80+
10 20 30 sec
t, MAE#F 55 o———o0
7 14 2 fem
P RIBREMFE S om----—0
<) 10 n %
L Rvr& X% 0——-—0

BERTF Pr\essing variobles

Fig. 6 MERIIEICHTHHERTOHE

Effect of pressing variables on impact,
bending strength.



— 186 — : HRERRBTARE H1825

g s AHifk= o b OBEF(250°C, 100 kg/cm?, 30sec,
" u=10%, K- FEX 1.5mm) T, BEED
Plobe tenp  — K= FICRIRT B & LATTEIEH o T
% Bk - FA— FORERBOREEL, BEL
\ ;i?.o - L TR TES ) DEREN OB S h 2
%é | ope + BNELTHDN, EGEBONELLTELD
é% 230 Ltk 5, BABECKOHS SO LEBOE
éim | Frbb, —REFELEARCHAR»L535
4l B, Ef, RERHMOZELRELOFDILn
£ b, FERTET, & OBRERORE Ll L
\ Licote, RMBHEOIREELLZDENTE
2t & o T lant L5, TOBRIEEANKRT L Fig. 8 X5
FIERJ/E S 2N KB THHY, SELRLIBRZ 7 7 0FER
Initial pressure b, Bk F A= FORIRIC Bl » T, BUE
Fig. 7 gﬁ%gﬁﬁgkbﬂtﬁg& RF oKL B EDIL, A FORELH
Effect of interaction between pressure ERRBIENBMLTBEZLE S B0, 7714
g;;gwmmm on impact bending - BOEREMEES hL b 0 & ARICRS it
RIGLEFL, FotcdA— FONEEERT S
TrAIv-
\g/l;@r Fiben 15%5511
By

BJE LB R, EA, BER)
Hot Pressing( Plate temperature, pressuer, pressing time )

Vo by BT 8 4]
Mat me?mop(usmeﬁ 7RIV RE LS BA DLz AEBE ORBA

CEUHTE TPAN-B 45
U Fiber bonding caused by gal{mer\'lzution of binder odded,
on

and chemical“components e surface of biber

N-RR-R
Board.
Fig. 8 Bk — FA— FOREEECET AR

Hypothetic schema on the mechanism of hotpressing

in the manufacture of dry-formed hardboards.

S ERHBHDOT, EMOMEREOREIL, FRIEDOHhHVICE THRE S hic il ity
ViE )

ER A — FE= FORERBOBELYFETH-DDOEBERL LT, 7FDO7A7AL VY IFHE7 742
—%ERE LT, BEER, 2BREMECOWT, BFE3KRTF (BUREE, EMES, EREE) &~
v FEKER, BEAF- FOMBERCVH A 2EEBYEZ 50 ELTE La(3®) Lok - TEBRETRW



BR o — FA- FizB3 205 B 14 (B - £5) — 187 —

RDX 5 IeiERBIOCEER B ORI,

1) PIEMNC B 2RE, ES, BEOBEITFRLRIAEL, 1, 2 OS2 REIALOHE
BEECEETH > oo BYEMTREROBHANTIE, HEOEEI2 ALY, EACSW TS
BOBBIC Eloh e DIV < v P EKRIECEE LR Y2, BEANKELZET 5 22w
Lico EELT, BRBER 7 7 1 - —MoEE, GHENL~ » + OEELELICRCRE AT
5L, FRBERBIAROREERFROBED I, RIGESE (BN, BE) 0BRbdbbET
BirC 2 DR L B S hic,

2) EROHEATIE, <y FEKEOPHRO 12Kk E, BE, BN, BEOWTHh Bk¥Eck
B Lichio TR— FHEREEL, OBRIEBROFALE L TERERKEV X 5 cBbhis,

3) BERTLA— FHEOBRIERNCRAINDIIDERL LTS, 77y =<y bbb
FAR— FAOBMERETicbh 288 T, RE, EF, BRI IOCKFOERTFRTLTREL, &
ROBE L RENLHBEIL X5 TH 5,

4) BRA = FA- FOBERBOEELYRAA2 5L, KDLIRCW2BTHAS,

BEOKFEZG D7 71—~y b %, BiR, BEXL-» TERERL, ARC~y FORKEREYHR
HTKEBOHEFERCID, ~v FOEHRB IO 0B

BEEROWE LB L, X bic

7 7 4 S =RERS DILFELE & i » iR S
DIEERIIND, DPWTEERFE LT—VERI D~y P HEER I8OO—hbh ERLY EXSE
%,

3T [

1) Frasuour, R.G., W.H.Cooke and C.R. Morscuauer: Properties of dry-formed hardboards
with various resin contents. Report No. L-5, Oregon forest products laboratory (1955).

2) FH - Bi: THEROEDFH, BRATESREE, (1958),

3) JbE - Ul: T A 3= H— F e t— 7 4 2 AR— F, ZRILHER, (1962).

) BR: ~— FA— FITEOBN L EiT0EL, K- Hi5sE, 18, 3, 4 (1964).

5) BAH - B RRER.

6) Fikk - W)l - BTH - B =V AT ERERE Lic— F - FEERGEORE, WRAR 117,
(1961).

) PR - BIE - B - BB VI AT ERERE Lo — FA— FEERG OB, MEAR,
110, (1961).

8) KE: £ 13 EAMFAKLES, (1963).

9) Rauch, A.H.: Plywood research faundation hardboard process. Tacoma 4. Washington,
(1956).

10) RausenporrNn, D.: Technologie des Trockenverfahrens zur Herstellung von Farserhart-
pllatten und seine Entwicklung in Japan. Holz als Roh- und Werkstoff, 21,6, pp. 209~
217, (1963), ‘

11) SanpermanN, W., Kunnemever, O.: Stand der neuen Verfahren zur Herstellung von
Faserplatten nach dem Trocken- und Halbtrocken ProzeB und Versuche Uber die wasser-
16slichen Anteile. Das Papier, 10, 13/14 (1956).



—188 — : HERBRBERE H18257

12) 5 - #BH: 5 14 BEAMESKREER, (1964).

13) Sister, Z., Képa, M.: Chemické zmeny drevnej hmoty pri vyrobe drevovlaknitych dosik
suchym postupom. DREVARSKY VYSKUM, 2, (1962). '

14) &R KR: 7 74— F— FESOYEENEECET 2% I0 3k, HARP#®, 138,
(1962),

15) &K - KR: [ IV 5, WP, 162, (1964).

16) &K - WM - BiE - Tl: BRo— FE- FAERBBC 5357 71—~ O ERITO
W, HEEfe A, 149, (1964).

17) Swiperski, J.: Vergleich der Verfahren zur Hersellung von Hartpllaten naf3-. Halbtrocken-
und Trockenverfahren. Holz als Roh- und Werkstoff, 21, 6, (1963).

18) Eff: 7y A4 A=A —- FOREFE T HHE (F 138, HEAMSR, 144, (1962).

19) HA: FRERSEEL, AT, (1962).

20) U.S. Patent No. 2571986 (1951).

21) Varramov, M.I.: Vnedlyat cukhoi cpocob ploizvodctva tveldykh dlevecno-voronictykh prit.
Delvo. 1, (1964).

22) ¥: ERo— FAE—-F KT, 16, 10. 12 (1961).

23) Watts, E.W.: Industrial experience in the manufacture of smooth-two-side hardboard
FAO/ECE/BOARD CONS/PAPER (1958).

Studies on the Dry Process Hardboard (1)

Influence of hot pressing variables upon properties of board.

Toshiyo MatsupA and Yasaburo Sano

(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 I, 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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