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FEIRE 0. 20 mmm, -2 7 HLHRREERY 60 & (&8)/min 2 THIRKM 2{TiRD7, WitED L 77V —%
AI 21 TH D,
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CEWTE, BERIC< v P ORI BRI E BICERANC IR S, BEKIITIEE R
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A7V v ASEO G B O Z S CTBEIC Uice {EHERIZIZS S COBERIA S U = v #i g
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12, 14, 15, 16, 18, 20% D 9/k#eL L7z, F7z, tHOERITOWTORMBICITEKE 4% CHFHEL
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BTrBRTFELT, 7714 3-HOr5HE80E, 774 3-HLFEHEAGOVWThBTENEL D%
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I-1-4-3 &k FE IR B ‘
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Too MOBROHAITIE 180°C Rk L X7z, '
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O-1-4-4 BEE D

< v MR BIMEIIX10, 30, 50, 70 kg/cm® DAKHEL L, 2EL< v MTDWTH 30,50, 70 kg/cm?
DIKERHR LI, T VAFADRE, BEIBAML CHOMEDKBENOET 5 E TLET 5
i, TR0 MMIC D X SINEEELZRAG Lic, V=9 F T vy v 7B EkiT5 3RMEET
X, HAREMKG OERIMERTIZENR T b5 2S, AME TR, BETOKFRILEZTEENE
DT 5 L BB RS EEXLNE DT, MIEORERIH—EEN 2 HFT 5 1BMESFRX%
rotc, ik, MOERICOVTORBKICIE, FES 50 kg/om? Mz 5T L L LT,

0-1-4-5 2 & K i

FREEDFHEREE, 5, 10, 15, 205 4 kL L, thOERICOWTOREBRTIE, 3T 10 57
L Ul7c, ¥i, FRERMETHE, BREREIRACTEY, W1ISMTHECSET LSRR, &,
FRROH 2K EMBEDX S IEATE02HrDHD, MIEECELTHL0BRBEE T ENES
kg/em? (TR, 0.5, 1.5, 3.5 Mo # Ak & 27k, BEREMEEEZMX, MBEMRERST T
10 5fflE i 5 ECEMT HHEDHAAR 72

I-1-4-6 +£— FEX

AMEDBEME R L O TEADEI DR - FEFMEL,

DEOBERZHBIEL T, BELKHI- AT 7Y -2 R 21F), <v bKH 14%, BWUEIRE 180°C, EH
50 kg/cm?, N 10 3R TH 3,

o-1-5 # A B

AELIA— K2 20+1°C, BIFRIEHE 65% 0N T LEML LKE Ltk JIS A-5907 (1961) L
7o hSOTC, HMiFEE B X ORkERE kD, ik, BKCX 3EIERRE, BKRARMEOESDEE
WIKFTDEIIRT 5 ESRTHL, FABERMIBS T oL EOREZEET 570, iy
MR AKHCILETRL, E1 & LB ADOMTIRIZRLETH 5,

I-2 ERBERBIUCER

I-2-1 774-3—=v b D4 (Table 1; Fig. 1)

Table 1L IZRsh D &30, BECKRT2KGOEEITFRULIL, EbDTREWI EHNHELIITK
Dtz. Thbb, MAREDOT 71-3—< v FiZ180°C, 50 kg/cm? 2T 10 HFEDEE i X 2TH, M
F0.5 iR 10 kg/om?, WokE 300% DILERDOK— FLAEXT, FEAEE- FEREETSC
LRTERY, D% D ZOMERHTRASELIZIE, VOB 2EMMZRAaNEL ERIhR BT
NEL bV, Libi, ThitkaBsxbhs L, EbDTEERFEENS £h, KootEmE &3
WA FOE, BEFIUCHIHKETELLS LRL, Fig 1 WRTIEL, Il S K5E i
EHCIEEIL, K4 B 1% O, HMIFRSBEKODDODEI 45 10E T EMEES
ho, £— FORESYRMIMNL TV 5, L OEMIZILEAFEETKSES % T TN 2HTELR
%, EbdTHA z:tébn?%a:—r?m\o L30T, HSREER»R ) OBEINERL, KoE 1% otEm
XL, #AKODODK2HEIET B, i, BukRIA - FORBRIZIEHELFIOBRERL, KF&
5 9% THAKMD 1/5 WAL, LA 5,

ZDXSTLTTZ 745—=<y P OKGEE, 2024 1HEL CHERIKRL /oK - Fid, HEL25 @
B4 X 883 kg/cmd, KK 19% OB EE X, TRDA A LT Vo= F e = FR— FOBRE Z TH1X5
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Table 1. 77 A-3—<y bKSEELF— FOHELOBER
Relation between moisture content of fiber mat and properties of hardboard.
TrA-i—=y FDEKER
Moisture content of fiber n?t 0 5 10 12 14 15 16 18 20
00
= FHE— FOMHE
Properties of hardboard
% Thickness o 9.1 4.5 4.5 4.1 4.0 4.0 4.1 3.9 3.8
Speé}lc gﬁrliévityltin air dry 0.53| 1.06' 1.10] 1.18 1.21| 1.21] 1.21] 1.24 1.25
A ¢ =
*ﬁMoisturﬂ\contef o | 117 7.5| 7.4 7.5| 7.5 7.8| 68| 7.2| 1.8
Modgil]us oiffrupz%re ki/cmz 10.5 | 337 480 654 684 710 739 800 883
Sgéciﬁc stgfﬁength E/cmg 19.8 | 318 436 554 565 587 611 645 706
Water ;{jsorptiof o | 308 73.1| 41.6 | 35.8| 36.5| 29.2| 27.9| 25.1| 18.8
%icfnesnf svgflliri % 161 48.0 30.7 | 30.0| 26.9| 21.1{ 20.1| 18.8| 14.4
¥ Note: ZtFE{RE Hot pressing temperature 180°C
ZhEE S Hot pressing pressure 50kg/cm?
] Hot pressing time 10min
EERER H i i Omi:
PRLOCHERREMET 5. L @23 3p
$3e
L, RERICITRA L7 BE & R £5
wod o
TSRS 0% Mz, BME  §EF
auv
FETRITK S PR RO BT H B o |
L, £— FRHCZER, bbb v
VERTL, ERKmMICHREELD L. r e 5 =
crmg], ENcuETTEC 383 | Mo of ruglure
B ye
272, W oD
§ ¢ (o)
DEDZEL, 774-5=<y b H Zg 4 ®
058 \d
DKL, BERDORISCEDDTE Has _-e-o° {t.t. ® =
P _-"® specitic strength
TR E D TWS Z L BRRRHIT B2z
BS2 807205, % DEUSHIBITH ggg 0
g82
MEERPELVAOTVHHDLHE FES 10
#5203
wq/xh, LEziE7 713, FCx ® 2%
B 5206
% S = X 'é.g
DEEHRFD1oTHB Y /=D 55 o g
ML EZELLGDT, v tD ﬁ gzﬁ’” 02k /{nckness swelling.
WERMELEL, BEhERcksy  ¥53 0 5 0 5 2 .
- o NI
HELEOL L BDT 7 A LD Mormture Conkont of fiber mat  Water absorption
EMEREZEARLD, T & ARk Fig. 1 ~—FX—- FOMECRET 7 714-3—

i, KRSOBZEMRERITHEL TH
05U ETHZZ LD, =y bAD

<~ v FKRGBORE

Influence of moisture content of fiber mat on

properties of hardboard.
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BFIBEOWBNSELLBL, RNHBEOLASEDLNTY, VY=Y, ~Ikrrw—RIREDMKS
%, MEBLCEAREDRIGDETERL, BMHEFENOBRC DT 5 LR ENEILLNDH,
IHIHETHMNL L LTS,

ZOHRPOBEHED AN VPR - FRESFROBELEET 5L, FERKVA Y—RA7 ) -V EZHTTH
ET5EZADBRETIE, EECEEOKGEEARL T 71-3—<y PERAVTV 525, ThbDKS
BRZ Y — v ERELTHEBRWE BRI S N, LR o TKSPEREL TV 5, Tos{bgic
X OTK- FONHIRED 100°C 2HE DAV EREMDO LR THB, TDIDIL, K-FOD
PERRE D REIE LI T TIKSANZ LA ERBML T LED TV A1), RAMOBELRRD,
KEDEBERIGICHF ST BB, YIRS OECEICIA VO TIERV 2 L #EShD, EEXAL
SNTEAVTEREIC X DR LR — Fid, [ECHEE 1.01, fhiJ3k X 345ke/cm?, [LIEFE 340kg/cm?,
WKE 77.6%, FXWIRRST.1% ORBEERL, HEFRHPD Table 1 OfREXFHLT S E, < b
KRG RHIS %IEDOHETVRIL, THCHEHOREEZEERCANTD 10% A L2 EE LR v O L
HESh, FIHIKG 70% TEECHLCICS 2b 5T, REDWMSITBMAIBIK LERITX >ThiR
bh, TL—HsBHIGEHT»BITERNDDERLENS,

FRBERFEOEEE, WHFEE- FKEVTE, < PRSEREL & 8 BUTTHEL TRIRT
50T, BHKIGET X0 OmERE X 5 W LERKFBITI RTINS DO LHESN, LB >TAL
PBEFERIOERMSLEL L5, £k, EEMEL L TEREOHETE, - A T EIR 2B THAES 2
», BIEENFOEET 7 A S—HCEEL, TNABERIKSERGELTVbREH L2 S{baia
:L,ﬁjF&ﬁ%?écaéﬁ%&ﬁ%tﬁorwéoHﬁ&wﬁﬁﬁﬁﬁ—Ftﬁme,vvbm
S 23~29% THDH, A7 Y —VEHVLZOTRREDOEE LFKT, K203 RS s
HiEn, LabiBREL D SRS R Vicd, RISREST KSR ESITEL LAY, BEER
DRIMELELTLELDEEZLNS,

0-2-2 77 Y —%xR (Table 2; Fig. 2)

HERDBRILTH VT, —RICIAT 7Y —FZABMETT5iIcoNT, £— FOMEEMETZ 2 &
MESPICXNTV B, KERDEFEICL DTS Table 2 DTEL, 7Y —22DETICoONT, i
JiRE, BMAKREDZHFEING, L, BRETHWDITWE 7 7 15— DhLAAWIT X 5B
R, 7 ) —FROERTIRID>THEAT S ET5EXF LTI TR, TORRNEZ+SICHAT S LRNTE
Tk SitBbhd, 77D, Table 2 DFEMICRT TEL, BRLL2HOT7 74 —~ v P ZHIZE
hab®, TOENKREIKGEZHEBFLT, 2L L TOKFEMTZE 4% L5 X 5 T HBEL TRIE
BMLIIBEIT, TECZHD< Yy PBEELT—HILL, MERR - FEBRT 2 T EBHL2 TR
Dfz, TDXSIT, HVILELDBBRESIZEDHREV2ZHKDT 74-5—< v b33, KRGDIFETFICEE X
hpZ 2tk y, TRTERSINMTHBROBICD L FEENRD O WIZER—&KLT 52 £2-5%
22, S EARERCBVTRAVEFETE, AT 7Y -3 RAOBETZERLELTT 7 13—
O LAEVOHRIFZFLEAEERTHENTES, LAP2T, 7Y —FADETICELHRDT, B
JEFROKG EDRIGC DT 57 7 4 -~ OEHREMSEAT 59 fodic, MHEREEE N Om Lo3E
SNBEOTRARVDPEHETHILNTEL S, T, F— FHEWN NV TOMBZ L b >THEHIRD
DWW, V7 74 =2V XD THMHESIRIIEL, Lo Tkg LBk 2 BEAE D
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Table 2. SA 7 7Y —%REKF— FHHEELDOEK
Relation between pulp freeness and properties of hardboard.

N o . 48
ST T Y — xR ] .
12 21 48 93 <y FD 2 Fh
Pulp freeness sec 1 Laminated two mats
S F = FOME ‘
Properties of hardboard !
= x | |
Thickness mm 4.0 3.8 1 3.7 3.5 3.0
A Ok = : .
Specific gravity in air dry 1. 14 1.17 ! 1.22 1. 26 1. 21
7K k4
Moisture conten % 7.8 7.5 ’ 7.5 7.2 7.4
W 5 & ‘
Modulus of rupture kg/cm? 526 600 ; 778 940 721
It 8 53
Specific strength kg/cm? 462 Sta 637 746 596
% TK 2
Water absorptio_r'; % 55.3 38.5 , 28.1 21.0 29.7
B X g ik ®
Thickness swellil;g % 39.3 30.2 | 22.3 17. 4 23.5

it Note: = v bZ&7k¥® Moisture content of mat  14%
2 JE {8 FF Hot pressing temperature 180°C

n JE H " pressure 50kg/cm?
R " time 10min
RTVREBICRSZEL—HELTELB I ENT ol
o .3
g >3
&5, ﬁé;
I-2-3 BAE{EE (Table 3, 5; Fig. 3, 4) 5 52 r
wW=g
T7A4-3—< v FKRGE 14% DAL Fig 31C i{:v%g ol
Bohz ik, @ilFimsix180°C fhE<c, +T 8
CHRERIGEL, KOHERTRHET2KBD5 2 L8 "o (
853
EEEND, WARRHREADIEE—HCET g Lo 5[
ﬁaa.i
U iKEEGEORAS S D D, Bk JeE
o~y TR, @BRS, fiAk: bckicg F I
28 EF: N B[
EBTHY, 180°CLLEICETD LI I ALDE PN legend : Same to Fig.1
v 35
XURELNS, a2k
oL
CRLDREPLEETHE, 77 1-5—< s '
ks ORFF IR T160°C BkosEC Ly,  $88
! N . 28>
WA OSBRI T 272D DRISIIE L ER 52 08k
=
fEU, MEOLRE & bICRRE L, A% T s5 of
= -‘s_g |
BB 196°C It HE, FTRALOELL sgi“
> 3 oot
BRLNBICES, LoL, AAsHELEVES S8 ol o,
. N FL3 o 20 . 40 60 30 100
i3, ZOBESBICRVTIE, BEAEEYER JeILTe 7Y —F R (sec)
- N ey . Pulp freeness
o 1TH3ER , == Z g . S . N o
JCOETHERDOLNT, X0 EEZNZITFhEK Fig. 2 = F&— FOMBICIET L~

ERSEAB L IRAEVBDLEEZ BN, 7Y - R AORE
B . Influence of pulp freeness o ti
GECHMN F 54 <o b ABET B HRIC of hardboard, oIS
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Table 3. ZUEIRE L X— FHHE L OBR

Relation between pressing temperature and properties of hardboard.

iR B Temperature °C 140 160 180 196
~— P — FO#E Properties of hardboard
J =8 X Thickness mm 4,2 3.9 3.8 3.6
X Bt & Specific gravity in air dry 1.12 1. 15 1.17 1.24
4 7 = Moisture content % 7.4 7.5 7.5 7.2
g ¥ 8% X Modulus of rupture kg/cm? 276 578 600 571
It & B Specific strength kg/cm? 246 503 514 460
T 7k #= Water absorption % 84.5 38.5 35.0 2l. 4
JEXgiE#E Thickness swelling % 8l.2 30. 2 26.8 14.7
it Note: <= v F&7k® Moisture content of mat 14%
# BE FE J7 Hot pressing pressure 50kg/cm?
no RO " time 10min
AI.IO ( 20 -
~ 3 ~ o
§8s o
§geust g >
o d ~ s
w25 we s
Hg g REE
& n o .
2‘ZF = 10 e XIELAEC
o Legendz Sameto Fig.!
~ 9 20 F ~
gis g2y o
RaQ8f L EE
MEE Catog
5l f e PeRC ®ey
HEE legend: Sameto Fig.1 Kig
v g2 14 P
#4% #3135
52y 37
E: IS A2 2
- 1.0 TN
E I v o ¥ 3 10
¥t § 10 g 33
ﬁ __§ v 08 ﬂ-;g
& x5 s
® S5 05 »=2 08
® .28 o= a.g
0 B E 04 X
!’ é S |
N 2909 == ~3 gb
# 3 ® ¥
¥ 5= 0 .- %% o 06
9= L ym— )
&% 32 uo 160 180 200 €54 160 180 200
= N, I8 E )
Temperature

Temperature ¢C

Fig. 3 = FK— FOMEICRIES
 BBRIREORE
Influence of hot, plate temperature: on
properties of hardboard.

Fig. 4 &%~y FOBEICET S

REOHE

Influence of temperature, when press

. dri

ed fiber mat.
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Ti, 250°CLlEEXNTV5H, ZOREISRTD, KFONELLV<y b THEHD, WRNE
ThHoH5Ed L EriHEEshs,

—RRHC e m - ADEEER, 100°CLEDMBIZ X >TERT 52 MR TERD, ~~— FE—
FORED T L EHIMEDOT T, #MOEFEBRES»LIETT5zLbFHEINSG, LirL, Thi
RLUT, SHEMOBEE NS X > CRBICHEAT 57015, £— F& L TONMIMEMIcENT 53
DEBbh, COMEDFED LEMORENR—D>OARELMESTHSS LELLNS,

R — FOMKETETES OBWAICBRL <, BEOERICEILDT, —FMCEBESLEH, 0O
BAIIMHEOAEILD DT, ~I AR —R, A e —RASFROKEBEOEREV S BB LE 2
LRENRDBHO TR b EHEIND,

M-2-4 EWEES (Table 4, 5; Fig. 5, 6) ,

K5 14% D= v + TIRIER B CHE, #idims, bkiksbic BT 52°, 50 kg/cm? Llk
TREDEMAPHL 1L B L eI bbb, THhIZHL, BKD< v bTIE50kg/em? LLELTE 51T
oh, WEOSTLLPEEFCALNG, AER T, ARESYURCE VELCHAEIRTV52, FAHE
DAROEBARE ARETHEIN TV 50T, KEGO—HARKAEPLRET20% I LHTE
"o ZOBRE, EMNOMNIEXRELZ IEBEZLREDT, AERTE, MBRLENR LK
SRHIREDEENER LD TV H72D, BIEMARZEZMUD I LIXTERV, L Lknis, FHEEE
DHBEIHARDE, < v PONIED ERHEL KT, IOREDEHKSOEERH TN 57D, K
SREO—RELLDTVH I ENFHRTES,

BARDHEWNE, 7 74-3-< v + OFEBERSHENETR OB RET, BEBCEL IEHETT
%, ZOEDD, KGR~y t OUMKHER 2 RET 52 LICASREHERLLTVEHLERS ENT
EEPR

O-2-5 ZWEHRY (Table 6; Fig. 7)

Table 4. BAEES & +— FHE & OB
Relation between hot pressing pressure and properties of hardboard.

E 1 Pressure kg/cm? 10 30 50 70
o~— F#R— FO#'E Properties of hardboard

= X Thickness mm 6.9 4.8 3.8 : 3.6
X %t & Specific gravity in air dry 0.65 0.96 1.17 127
4 7k ¥ Moisture content % 10. 1 7.8 7.5 7.0
B\ 38 & Modulus of rupture kg/cm? 52.5 204 600 775

It 3 & Specific strength kg/cm? 80. 8 213 514 609
% 7k 3 Water absorption % 380 134 38.5 25.8
ExBiE®R Thickness swelling % 212 9 30. 2 20.0

¥ Note: = v b &7Kk® Moisture content of mat 14%
# JF. {8 B Hot pressing temperature 180°C
B 1 time 10min
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Table 5. £#~y FOBECKFHEESI OEN EF— FHE L OBR
Relation between pressing temperature, pressure and properties
of board in case of dried mat.

{8 [ Temperature °C | = 7 Pressure kg/cm?

160 | 180 ‘ 196 30 \ 50 [ 70
N— FsE— FOHE Properties of hardboard
= X Thickness mm 10. 4 9.1 6.3 9.7 9.1 7.6
% 82 H & Specific gravity in air dry 0. 44 0. 53 0. 75| 0. 48 0. 53| 0. 63
%4 7Kk ¥* Moisture content % 10.5 9.8 10. 2 10. 2 9.8 9.6
#h ¥ 38 X Modulus of rupture kg/cm? 7.80[ 10.5 63.5 9. 42 10.5 22,4

It 9% [ Specific strength kg/cm? 17.6 19.8 84, 4 19.7 19.8 35.7

M 7k = Water absorption % | 336 308 202 311 308 300
EX¥3E®R Thickness swelling % 161 123 112 195 161 151
~ goor 13
223 3
33z g2in
o g 15 F e
™ L8 B Obaa Il
5e pii
02 =
X 33 1.0 H ‘gg 10 . _
AL it 8: | BizFEC
“ 15 Legend.: Same to Fig.|
a+d — 25
2% b
Ba g wne 3
B> 8383
ol g 10 ~ o
23 s 2 20
LER o3
Hs u33
59 N
» MRS
;{9;{ §£ KI: 8
,:,\3 S 5 mB— 15
£g2 INEEN
#r5 #33
24
@200 S
g8y £ 8 | Qefle Z 2010
i N o !
5—5 S 10 Legemi : Same to an‘l R ¥3 Q\\O\o
\/—5 @ ] ] A
*aﬂ"’% 08 M"‘é °>J \\\
:ﬁ = [ ﬁg\( ,z.'a N
~ 5306 w=2osl o __
SR e —-e
S (- a
#s8 b 5
o8 o602 2 2%
¥ 5= ﬁ?s 06 A "
233 ¢ =T %0 50 70
X E A (Yt
JE B (K/em2)
Pressure Pressure
Fig. 5 -~— FH— FOMEI XIET Fig. 6 £~y FOBFICKITS
BAEE ) DR JEDRE
Influence of hot pressing pressure on Influence of pressure, when press

properties of hardboard. dried fiber mat.
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Table 6. BWERH & KX — FHHE & DR
Relation between pressing time and properties of hardboard.

IR§ fiil Pressing time min

~— F# — FOFE Properties of hardboard
= &  Thickness mm

& B2 1L #  Specific gravity in air dry

4 7k # Moisture content %
B \F 38 X Modulus of rupture kg/cm?
o % B Specific strength kg/cm?
W 7k # -Water absorption %
[FxlgkE®  Thickness swelling %

¥ Note: < v F &7k#® Moisture content of mat 14%
M JE {B JE Hot pressing temperature 180°C

7" F " pressure

IR 180°C DHAIT >V TIE, BUE I 5 T
BRHOREMBEMLD, 10 5HFEML T HEFLRFE
DEBEHBRSND, UL, REGRE: BB
THRFTHY, BIBORE19%6°C TiE, I viEw
B TREBOREIEL, 105 Ty TICTROM
BiZi@vwoTv b b0 LIRS, SRIBEECL DR
CHBEOLEL LR T 2 LERDS 5,

II-2-6 7 Aik 5] (Table 7; Fig. 8)

HAKERIPEL L dicLdbioT, MEIR—H
MR T 5, Tbb, FRARECLD <y FKS
ML, TEOKGEEME L OBFRICELGhS L
BOETTE I 2REATHS, FFEHHILhB T
ETHBH, —fRIT— PR — FOBEIC W T
D H AR E LTI G ED 1ok U TRER,
HiFOME»HHEXTH, FHCHENRHETHD &
Ez2oNh 507, BT 5T sMETH 5.

M-2-7 #— FDEX (Table 8; Fig. 9)

AERICINE, BV EMERAKLESH
b, FOBMZ OV TIIBESHETH B2, K- F
DiRDLFHOCHIRRBORS IS B LEbh, £0
FHBORESE, K- FOEXLiIbs) KL L
2, BE—ETHHLOIBBEENG, LisoT,

5 \‘ 10 15 20
4.0 3.8 3.7 3.6
1. 15 1. 17 1. 20 1.23
7.5 7.8 7.4 7.2
470 600 617 646
408 514 Sl4 525
44. 6 38.5 36.2 33.5
31.5 30.2 22.5 20.2
50kg/cm?
Lo
(7}
I
]
B3
R 52 105
"_gg
o 9 E
- &8
Y= 100
4
~~
=3
vy =
®29 31
o2
® 5
Rgiut
REs
A O
Xy
45 . |
Boou e 9 ¥ BeEe
QEE Legend + Same to Fig.1
)
1.0
D
gi5.
=5
o2
H=d
B3g
X1 ¢ €
L
»-g::o
ﬂ- < .S
x o=
=32 A% AR (min) -
S =Za Time

Fig.

T - P - FOMRRRRET
BRFIRE D 32

Influence of pressing time on

properties of hardboard.
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Table 7. 7 Ak & & R — FHE & DB
Relation between breathing time and properties of hardboard.

# A R Z [ Breathing time min 0 0.5 1.5 3.5

~— F&R— FO#4'E Properties of hardboard
= & Thickness mm 4.0 4.0 4.2 4.3
K ¥ K & Specific gravity in air dry 1.21 1.21 1. 15 1.06
4 7k 3 Moisture content % 7.4 7.5 8.1 8.3
g i 38 X Modulus of rupture kg/cm? 684 558 398 236
. 3% & Specific strength kg/cm? 565 465 350 223
% 7k ® Water absorption % 36.5 50. 6 78.9 89.1
B X3E®E Thickness swelling % 26,9 38.0 57.5 68. 7

i Note: <= v F&7k3® Moisture content
#h JE R & Hot pressing temperature 180°C
1 FIEAAE 77 Initial squeeze pressure, 50kg/cm?

of mat 14%

i B3k 1 Breathing pressure Skg/cm?
n#%H#8 » Final pressure 50kg/cm?
#% B JE W fi] Total pressing time . . 10min

!

e
<o
T

F M C Foa )
specific gravity
(comparative value)

o
o
T

o =
[5S o
T

58y L5 7B (b @)
Modulus of rupture & specific
strength (comparative value )
(=]
o

oKy [Hx AR % (Hine)

B S| RiFe
Legerld.: Same to Fig.1

R FES T 2 RBEOSD LIS, £
-~ FOEIBRELDIEENELRD, 0k
DICEVLDFERESBETOTIHEVS LD
BEBEIN, v=v Ly v OB AR
3, MEARUCTHEEE, hiRREBER
BEBRBX5TH S,

ik, AERCEVTROEBMESRICIh
VE, EX 2mm DT O W5 5 6 mm BED
EMcESET, MEORFLE - FERIRT

0 . 2

3

H* X 1R = 6% B (min)
Breathing time

“r DL L WEETHDENELIITS B
02 b LEZ5,

ééz.s

ER

2

ggz.o

BE

33 Fig. 8 -~ — F#f— FOMEICRET

20 10 . 1 Cq

# 2tk ERFHEOE

Influence of breathing time on

.
4

properties of hardboard.
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Table 8. X — FEZ LHE & ORR
Relation between thickness of board and properties.

~— FHR— FOEX Thickness of hardboard mm 1.6 3.8 6.0
~— F®— FO#E Properties of hardboard
X ¥ M & Specific gravity in air dry 1.14 1.17 1.25
4 7k # Moisture content % 7.3 7.5 7.4
i ¥ 3 X Modulus of rupture kg/cm? 462 600 777
e 3 [ Specific strength kg/cm? 405 512 621
W 7k # Water absorption % 43.7 38.5 19.7
BX g5k Thickness swelling % 28.8 30.2 13.2
it Note: < v | 4 7/k# Moisture content of mat 14%
. JE & JE Hot pressing temperature 180°C
no N " pressure 50kg/ cm?
72 5 " time 10min

M KOtAA—ZB&E a-tlA—2 .2 |
5 ORARICET 5 R §22
wig
m-1 5K &* . f‘jééu.ooL
BUERIC B Bk ORI T B S b THRER & L 8T
2, WBOERICX VS0 L DRDT, ZOKFED %E%’
RRCRET s AoV TomR eSS, FiiE 32T
BELTRRIHOT h v « 7 AT Ay FoinTmbn 822, |
NI
REAR—ABER a-t A B —ZZTRL, hEHv %“c;g
CRERRE(T ok, £, SEMELCHMbIRGE  E3ET ‘
HHEZLT, ERITEST, ol Ligend Samets g1
M-1-1 sketir— 20K ‘%‘fg_’gw )
Wise, L.E. @ Chlorite holocellulose 37 i=X §, 7 i;}j
RTAY FSANTHELY 7= Uiz, bbb, EOBIK §_’§‘ 8 r
LT RATNY P37 %, 28R 50 ¢ Tyt 5 B72 ,,;.ig‘g“oe i
FEoT, 3IARSAT I ARCAR, CRIZAATHD % g__g“
KBEEDTLRL 08 CHDESKEME, 80°Co  EEigl
BRI 07 LikiR 25 80°C 1% L 7o JKNEEg 3 e, 0 mgﬂ;gﬁcmm)

EEEF U v A 1S EMATEDLICEES L, 30 . _— -
Rk g EMATHBIRES L, 305 Fig. 9 #— V& L & ORI
CBIEHICOCL, 10T IECHRE S L, X5 Relation between thickness and
WCOKEEEE 3o, BHIEHRMET bV 74 152 ZINZ T 45 43R properties of hardboard.
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FRICAEL, 57-7-UOKNEE S X CHEEHERE - + V) 7 222 T LRI > 3 [, 455 Bl /-,
CDBREDIKBTIRHL, +1 v VFMREBECBHBL, Mikk15, oW TEROMK S5
250cc DT XLV, &SIl CHIKTTSITEEF L. Bbhich ekl m— AR OBAL, BIESIi0E
FEL 7,

M-1-2 a-tirm—ROFHH

BiDRr e —RET7 A2 — T2 EEHL THAL, £OH%7 € bV C2EBEEHL, T2 -0
HERLCERC TR LD &5 L L, Tappijk® (Tappi Standard T 429 m—48) 12X b i~
S r—-RBFhoN, Thbb, TZOREsrELr—x30g #ANIC10 BRATFT VL A BARIT
20 £1°C @ 17.5% KER{EF b U 7 AlE 2,000 cc &N, BEHICH & T 10 HMRE LA, 3,300
DKTHRL, BEMETHTHrEEE IHIKEL, 2O 2E»E T, £OHF1 = VFHEEH
FWBIRHEE, 47 ORTHIFL, TOMOAEARR DY T AETERFESL, Bz
Vv, DWT 0% BffE A2 T a-t A r—REEEV, 4500, X5iT 10/ OBEFKTHED,
Hohic a-rr— RFE LGRS, BEECRELR,

m-1-3 # i

HEET 47 74TV == e T U =% R+ FRE-ICXDIEL, FEHDIKE 100~105°C o TlE &
TOETHETHIRL, BKE UM% KRB X 5MEmLSEEL TKSE BIL, TDHROBUELLHCE D
BUEL 7,

M-2 KERERBLUEE

THRY «TATAY FAATBLIRCh- SRR Lt rELrr—2 L a-2lr— R DR BRI I K
Fsriy, Table 9 DL B THD, ZNODFELBEMRL oo~ — FE— FOMHIX Table 10, Fig. 10
DITELKT ATV P TR E, itkite dTHE#EEE5 %, frelr—XRTHhILoE, o
A —RRRIHEETHON, ThOHLORHRILRS L, Kuavnirz, W. KSR TS TE &Y 7
= VA - FORENEKICHGET, BCLOBUKIEC X 2T - FORiKEICHFST 5 L T5RMBT
3, AEROBETALTLIRLSBT L2 EMBTERV, Thbb, V7=V iZBITHKENS S
E55DHL5F, RALIOETHENERDWHEINS D I LEAEICEET 2 L O TRRV- A&
W5 ZEh, BELLTNERLORVEETES, T L TLDBEIL, HRKGHPERRFEHO 1o%ic
E5DDT, 2L AT S = VOB R L, WK X 5BOEK, Y I/5=vDOunbdsiE
HEEERL, 72~ 3 2w — RITR L THIKRGRE L, ISV THEAIC X 2 BHIRILE D4 K E<

Table 9. 727 AV LT, deptir—ABIN a-tiL v — DK

Component of Asplund pulp, holocellulose and a-cellulose.

TFTAT Y K0T

FrEZ)LE—RA

a-tz/mr—R

Asplund pulp Holocellulose a—cellulose
IR 3 G RA) Yield (from wood) % 88.5 58. 57 43.13
a- & /b r — R a-cellulose 48.73 73. 64 100
~ I & s 7 — Z Hemicellulose 21.16 25. 43 —
] 7 = v Lignin 30. 11 0.93 —
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Table 10. 4 & K — FHE & OR%
Relation between component and properties of hardboard.

TATAY F LT ldreEre—R] a-kARrR—2R
Asplund pulp Holocellulose a-cellulose
Sp(-*:ci-;ic7 gr;v;; ojf gr?zdé ?iib%rimat 0.15 0.31 0.21
on— FiR— FOE Properties of hardboard
=3 % Thickness mm 3.7 3.6 5.0
% 8t & Specific gravity in air dry 1.20 1. 15 0.97
4 7k #® Moisture content % 6.5 7.5 9.1
i1 iF 58 X Modulus of rupture kg/cm? 621 400 107
It 5 B Specific strength kg/cm? 518 349 111
W, 7k == Water absorption % 38.2 101 225
EX[3E# Thickness swelling % 30.7 103 173
i¥ Note: =y }%7/k® Moisture content of mat 14%
B IF i & Hot pressing temperature 180°C
noEH ” pressure 50kg/cm?
2 ” time 10min
TR EOVMEISIZHEGT 2 LB LNBHY, Th @?%w
DOBE OV TIISROMAIC X SRTUEE SR, ﬁggm-
RRELR—-ZADLDE— FOEX 2, 7RIV FA géng
N

NTDENED, $930% &KL oM s LTiE, +1
E—ZOKEZHELTVDY V= vENREELhTE

® 5 ¥ FizFe
Legend. : Sameto Fig.l

— o
r—ARBEA VBN, BEKRORISZZFTRT %%% "
VIRBBIC 7 DTV B 70, vl r — R KOFIES S Y ggg%.
=VRBOBAL ) IFEEICRID, LS TH#HMDRE %3‘%04 i
ERESETT O QURERGR, SHTMIENL  § Sy |
BUESS L, RAKREIFHERD, TATAY Fo LT 53
DENE DD IHAL &7, V7= VREDOPENREEE o o=
CRBN, FEROBMEIC—FL T 310me) ?;‘%’%6"

a- R — AD N — ViZSHE, ikt SITRIET, R 1‘%3{2% n
KK BEEDWIEL XbdTAEL, BEHD<» O agﬁz
FELBERUBECETHELTLES, LiAoTe E%g"
AR —ADHZTIE, 72&XKRGOFEETFITEVTHEER éggo
DHEFETIE, “bPLAEREEDLVIEI —F LESDE FATLA  ROELOA  LoeAOR
FRIRIE L A XD D - LT EARVE S5 ThB, £1, Bt Apsu;;:)umi Holocellulose - cellulose
FERRO &L BET, —fD ~— FE— Fizk\w»Tib, Fig. 10 3L 75 EME & OB

Relation between pulp component and
Tz bR =3IV FS34T vy v kERRvTid, properties of hardboard.
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ZDEXSEAPERZINARVERTLELO» 2B E,

PLEZRSEHTE, = PR — FOMBERROET & LT, SHEOEERE &M 0R &7 L 02k
ZRCRSTHILHBTE, 205, HSMMEEGE2 I 0TNE U TltOBINETR & GRER DR
BB, WS, KRS, (LEREREPEFLN, ThThDlRIZ >V TIRE & Hikic i oTH
WMIZREH5LDEZEZOLNED, KEROFEIZEV TRRLFERZE1RD XHACERAL 7 5 LHEEX
ho, fRO—EOFRD 5L, BREDOKEFER— FTIE, KSOBIEBREBRICEZ 57:0, {L¥H
EDEULBENELLEIL, BRIV ACX 2MEAHEOHEERRELD, LBOT, vwbpb-?
RTTY =5 A OHEPEECHSDNEPRALELBNGD, Tay bh—3V I K5 Ty oy
THEDRFPECOWTIL, AER»OEEBETHZLIITERVL, KD~y FEAVSDT, WK
BOHROBENIC L D, BEOIHOIERZAPERINLDTRAV,LEVS ZELIHRELNE,
BEREOEHSI T RET HKGERD VD, RERICASONS Z L ERESEMNZELT, »
OB A DBREOH AL VE 5700, EERIORNBE0EDNBERLRD EZE2OND, BN
i, BUERICBY A< v L OFEMEORMICIIRKT 5 2 L OB, KFOMRNIE>TEHIC
Wisn50T, £— FOREAHNIMWFTERVTHS S, FLAFHECELTE, SHD TR
WA, ek RERAUR A TOT L) = VR BT or L TR B RAS, BB
SIS Z L LAHIRINT, -~ FR— FOBFEL, —HERIOL LTS E D RELHFHR
FDHTHS S,

L LCHRERRC T2 5 EERFIISMEOEEME, W OBBAR &3 X MLERED 3 oI
LIE->TH L ThEL DR L Bbh s, SlEOEEREI I, ML ) —FmTETY5
TEPBBEDLNTVBEDT, BEHBEWIZT VY v /ICE DT YR~ 1 FARERATS 2 L3 FHEX
NBEM LRI, HHBRRANCE VBRI E > TELEAL, HlECEFEEORKRT 2T
HEHEL ThBHED H2AENEF - FICD5TDLEXLN, ZhikiZy /=, ~3trn
— AR EEAS L OBMETFICHT RGN, ShdTEELMELED S L AAEROBRS- HialkT
EBOTREVILEFERD, JOX S RARIST X HHEOREHMECINT L, (L¥RKEO B X L Okt
B, K= FOBRIELO2THObNE LI LERTELDTRIEVYLHEETHLEVTH D,

ORI ST, BHEOTRE, Bk EC X STEASNE LD L BN, —iic7 1 7Y Ak
DFFTLRONTRHANDBKRER L LIYARTH S, ~— FR-FOBPEIX, s— IV IBEICEE
DIRfEl EOERTETHR D OHIKEZ T 5,

ﬁ—Fbmmﬁaﬁgku,gfL%~ﬁﬁf,%ﬁﬁﬁﬁﬁmﬁmﬁ%ﬁicaﬁ%%%ibm:k
THBHD, ERIFEENIIIOETIIENTD D, LesoT, {LERGC I ilfFT &7, gy
J = VEEDOBKMEE, ~3Ikr—2OMIE LR EBPNEWLEZLLTELDN, IRHLKGED
HETERVT, AERPREWFT LA/ TELLDEEXLNS,

IV REYADr /BT 3ER

V-1 % B F &Y
BEeS Y, 2574 VEIAT aVHEBEWIET =/ —ABER ED YA XENE, H— 3 VIR

FWARIZIRINL, - R ST X DB L L TIHER LD BEOMNFELINTWED, k- 1V /D
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KRBk, BUEFMICRT BERKIT E bV, Y
BOT A XKLL T 2D EEXDND,
FMFZE 0T EDRBEMRET I NE, <= FDK
GIEDEE T 4 A RIRIKDORICIRET B 21
£h, ~» tORAINERDY A AFEEXS T L
BARTH), TORRPELSTHDLEZZLNDD
T,
BELFTEY, 1 X4 vW) <y FiZHL, 0,
0.2, 0.25, 0.4, 0.6%INx, TOMHREAL:,
7B, FIREFHFET X CATROBEEEFITI o7,
V-2 ERERLIUEE

IOFHRIZE DT v AT 2 v G

105

3ra.vi{y

HeE (L)

Specific

O
-3
ES
@
=
5
g
3
a
£
S
2
<

100

382y L 3RE (LLkiE)
Modulus of rupture & specific
strength (comparative value)
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g
) 0
KEHy 12 v 70% £, Table 11 X X Fig. iﬁ 2% 090 B OS ok ®efEe
;—é : s Legend. : Sameto Fig.!
NIZRLND KD HECHIDLN, 3774 2250
N =
DIRME0.4% THWAKER25% LATFE b, JIS O S %é
L]
HAKEEZEGET D, Zha L — i vbi 5ED # 3 o8
) X 8=
&, By EBNFREEDN S, AR ggg
12
BRECBIEF AT v IE, h— VIR AT 05 .
. R N . N 0 02 04 06
Wil =< Y = VEININEEL, Bk SvLIainz 54 E (%)
e an Size
TEEMEZL, 3774 VEILEE LD 5 HEI K . .
v/"f~2 ﬂ’ ’:‘)73’ ’@f . 3.35 ) Dﬁ, Flg' 11 %E'V"f ‘7:/70))@)%
DN, TOREITE T T ¢ BIEY 2 The effect of surface sizing.
K<, oW vEELEELTE 2 & itk
Table 11. 1 X{RNE & K — FHE & OBFf%
Relation between amount of sizing agent and properties of hardboard.
#+ 4 ZFNRINE Added sizing agent % 0 0.2 ‘ 0.25 0.4 0.6
ce e . !
ov— N — FO#HE Properties of hardboard .
=3 X Thickness mm 3.8 3.6 | 3.7 3.7 3.7
4 87 e | Specific gravity in air dry 1.17 1.23 i 1.21 1.21 1.21
4 7k ® Moisture content % 7.6 7.5 7.4 7.4 7.3
i ¥ 38 X Modulus of rupture kg/cm? 600 634 620 584 577
It % pE Specific strength kg/cm? 514 515 , 513 483 477
M, 7k = Water absorption % 38.5 33.0 | 28.6 23.8 24.0
[EXigsE® Thickness swelling % | 30.2 246 | 22.4 22.0 20. 1
¥ Note: = v %7k# Moisture content of mat 14%
2 JF IR B Hot pressing temperature 18G°C
" E N " pressure 50kg/cm?
n B R " time 10min
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T, REYA TV 7 XIUTIAFIOHBIE D 2358, F75ik- v it X 2 HEADESERL VWL ED
HTRATHDLEXOLNDDT, SHIALERITT BT B HEEELS,

V A ®

A= FR=FOBEREWT, =» FPCFETDRKGOFBZHNLD, TH=Y - TAT LY FL
NTERFAV, Y=y bER— 3V LAcTy PEVORABEBRL, THhCKRSEEE L TEEOSKEICH
ML, MEKEEOCPEYREY CCRET 5 HEE L OTHKRL, TOME LD B % >V TRETL
2o BONIHMRBIIKERDOEEY TH B,

1 ﬁErév/rhmﬁﬁﬁﬁtau%Aku WHOBEETIHELAER - VBRI S L
BTERA, m%#516h6&,ﬁﬁﬁﬁﬁw+~bbﬁﬁéh K BITHBIL B DRI
E¥ 5z LB,

LD EHD, KRG RAREHBHMEOWIIFI L U CEHT 2 LRI, BMZEOHEE LT~ » FNENRE
DLEAZBES S, 2 OB R SR ARG N 2L AT RIGKEERREZELCZLOTHS
LHEIND, LErLKGERSBRAU LTS LD E, BEKTRICHK - FRNE» SRERRRED
CRHENT, VWhb@bRF—AFry F #EUD, RECH RN TELILBHY, TOHRIIE
& L CEBBEEO SR RET 20Tl v i L Bbh 5,

2. ST TY—FABMETTHREONT, BHORIEREMASEAT H70H, NBO I L KT X
LREERICHER LD RN FOREI M ET 5 EARBDOND,

3. k&L OEERIEEICH VT, 160~180°C DBEYE CHlE s A1 DAERDED Hils 23, HAD
B3 200°C Th, FLALK— FORESTARETHY, EOCHIBEEZNADLE DS, RE
& BUSTERE LA B 5 2 L3 4R T, 10 SRR TIZ180°C TRWHRMNESH, 196°C T
B CICTHROEMSR OGN, RHZ2ERT I RETH D, TERHIIREROBE, 50 kg/om? T+41s
WEBELON, ERF, ~v FAMOBESKGETELLE D HIEELDEVED, HEREOETIC
BAEFNT, KSPHBETRLESNERETOBETIE, RISKSORREEELTOLLLT, NERED
EREBLEDLEDIT, <y PAES LR LAWY, RISOREPEL EEZ22 Lo L%
b, Fi, EMNCHAIL T~y P OBEMES L LIS, BEIPBDT 00, BZEROHAL
{ZEEERE DR D 5, NINEEDO LABEEEONEZLIFEZLNS,

4. FrELe—ZRPLEIRL7R— FOBEE, 7ATA Y FALT I UETETL, BokEizE
Wk nol, Tz, a-2A B —RA0LDOKR— FTIL, ®X, fitkik: DICELLET LA, 5D
HRPOIBOZE EBMETIRBFEKFEORISITHT BT, EELTYV S =2v BRI~ L
R—RTH5HEZZLN, §RE, KFTY 7= v ORIBYEILZ(RE L CRMEMIE 2D L TEEFEDERZ
MARRLD, FLRIEES~OB= 2L £ — OUfEEARE LTHIEML, »{LTYF=v, ~1xnrr
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Studies on Hot Pressing and Drying Process in the Production
of Fiberboard (The 1st Report).

Role of moisture in fibermat at hot pressing for making hardboard.

Norio TAKAMURA

(Résumé)

The hot pressing process is one of the most important steps in the production of hard-
board. The mechanism for molding a rigid board as a course of hot pressing is highly
complex and dependent upon a number of different factors. Among these factors, the

proper strength property of fiber, the frictional resistance of felted fibers and the bonding
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between fibers, are considered the real influential factors on the properties of board.

In the case of insulation board, the frictional resistance of each fiber to another may
occupy the greater part of the source of strength.

Properly hot-pressed hardboards, on the other hand, have a high degree of bonding
force between fibers and consequently are made into strong board.

At present, hot pressing processes are classified into 4 types, namely, wet forming-wet
pressing, -dry pressing, air felting-semi-dry pressing, and -dry pressing. The first is the
most popular process in. which moisture content in fiber mat prior to hot pressing is 60~75
%, so the fiber mat should be put on the wire screen to facilitate the removal of moisture
during hot pressing. Furthermore, breathing must be applied for a few minutes after a
high initial squeeze in order to aid the elimination of moisture. The second is a special
process for producing both insulation and hardboard, i.e. fiber mat is dried almost completely
in a drier, then immediately or after drying still more in a pre-drier, pressed in an extre-
mely high temperature of 260°C and by a high pressure of 100 kg/cm?.

In the air felting process, the moisture content in fiber mat must be controlled closely
to 8% or less in dry pressing, and 18~25% in semi-dry pressing, and always using a binding
material such as phenolic resin.
© As mentioned above, there are remarkable differences in hot pressing procedure, cor-
responding to the moisture content in fiber mat.

Therefore, it will be reasonable to study the behavior of moisture in fiber mat during
hot pressing from the viewpoint of chemical and physical reactions, for a solution of funda-
mental mechanisms of hot pressing.

This report presents some information, obtained about the influence of moisture in
fiber mat on the properties of hardboards.

The chips which were prepared from 35-year-old Japanese Red Pine (Pinus densiflora
Sies. et Zucc.), were steamed and fiberized in an Asplund Defibrator Type C (grinding disk
driven by 100FP motor). The obtained coarse fibers (freeness 12 sec. by Defibrator Freeness-
tester) were milled in Sprout Waldrons 12’ refiner, at room temperature. Pulp freeness
after refining was 21 sec. except the test series for the effect of freeness on the properties
of boards. The wet mats were prepared in a 40 by 40 ¢z forming box, then cold pressed
to remove excess water. Successively to adjust the moisture of fiber mats at will, the wet
mats were completely dried in an oven at 100~105°C, then given water on both surfaces of
fiber mat by sprayer.

Thus attached water on surface of mat penetrated sufficiently to the core layer during
hot pressing.

Then immediately each mat was pressed between polished and coated by silicon wax
stainless steel cauls in a 150-fon capacity press with 53 by 53 ¢cm steam-heated platens. The
platen temperature and pressing pressures were kept constant throughout each pressing
cycle in order to prevent the escape of moisture and promote various reactions between
fibers and moisture. '

Before physical testing, these boards were conditioned at 20°C and 65% of relative
humidity until the weight reached equilibrium, then tested for modulus of rupture in bend-
ing and water absorption (24 Ars. at 25°C) by the method of Japanese Industrial Standard
for hardboard (JIS A-5907(1961)).
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The results and discussions are as follows:
1. The relationship of moisture content in fiber mat to properties of hardboards are shown
in Table 1 and Fig. 1 (in this case, all mats were pressed for 10 min at 180°C and 50 kg/
cm?). The qualities of boards, i.e. modulus of rupture and water repellancy are substan-
tially improved by increasing the moisture content. The board obtained by pressing of
moisture-free mat shows specific gravity of 0.53, modulus of rupture of 10.5kg/cm? and
water absorption of 308%, so that it will be next to impossible to make a rigid board,
unless a binder be used when mat is only hot pressed without moisture. The mat pressed
by maximum moisture content of 20% in this test gave specific gravity of 1.25, modulus of
rupture of 883 kg/cm? and water absorption 18.8%, so it can be said that thermo-reaction
of fiber with moisture has a predominant role in hot pressing. At first, thermo-plasticity
of fiber mat, especially lignin in fiber must be increased by presence of moisture and con-
sequently the area of bonding between each fiber will be increased greatly. Generally, an
initial rise of temperature in fiber mat is strongly influenced by moisture, as thermo-con-
ductivity of water amounts to more than 20 times that of air. In the case of wet pressing
process, however, a constant temperature period continues until the moisture is completely
gone, then finally the temperature rises again until the end of the pressing cycle. But in
this study, the temperature in fiber mat would rapidly reach the hot platen temperature,
being covered by flat platen on both surfaces of mat instead of wire screen. For this
reason, various thermal reactions between each component of fiber and moisture will be
promoted more and more.
2. Influence of pulp freeness at constant moisture and pressing condition is shown in Table
2 and Fig. 2. The qualities are definitely improved with an increase in drainage time. As
shown at right side of Table 2, the board made from laminated two mats gives a high
quality similar to a board from one mat. Thus, it would appear that effect of freeness on
the qualities are, at least in this study, due to the increase of external active surface of
fibers. The increased active surface makes possible the increase in contact area of each
fiber during pressing, thereby increasing the adhesion between fibers.
3. Table 3 and Fig. 3 show the effect, at a constant moisture in mat, of pressing tempe-
rature on the qualities of hardboard. The strength of board gives maximum value at about
180°C, then drops with lower or higher temperature. On the other hand, the specific gra-
vity and water repellancy of board increase progressively with the rise in temperature. It
can not be explained clearly, but feasible that decrease of strength is probably due to
degradation of the cellulose itself at the higher temperature, and improvement of water
repellancy may be the results of hornification of carbohydrate besides the other various
reactions. If the mat is pressed without moisture, it can scarcely make any rigid board as
represented in Table 5 and Fig. 4. It would seem that to apply extremely high temperature
is necessary in order to make rigid board without moisture in mat.
4. Table 4 and Fig. 5 present the relation of pressing pressure and board’s properties.
The qualities are improved with increase of pressure as a matter of course. But in this
case, it is impossible to consider simply the effect of pressure, because moisture in the mat
would escape during pressing certainly on the occasion of comparatively low pressure.
Nevertheless, it is evident that the mat without moisture can not give a rigid board even
by applying considerably high pressure as shown in Table 5 and Fig. 6.

5. The qualities of boards are developed in proportion to the increase of time as repre-
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sented in Table 6 and Fig. 7. In view of the velocity of reaction, the time and temperature
are interrelated with each other. Therefore, furthur investigations to obtain the definitive
detail of reactivity shall be carried through. A breathing is disadvantageous in this study,
as shown in Table 7 and Fig. 8, since the available moisture for reaction escapes during
breathing.
6. The qualities of boards were improved with increasing thickness as represented in
Table 8 and Fig. 9. This tendency can be observed in wet pressing process, too; but it is
difficult to explain the cause. However, it is remarkable to be able to make both thin and
thick board by the process employed in this study.
7. To acquire knowledge about wood component which plays a part in the reaction with
moisture in hot pressing, the boards were prepared by holocellulose made from Asplund pulp
by Wise’s chlorite procedure and a-cellulose made from holocellulose by Tappi Standard.
Yield and analysis of obtained samples are shown in Table 9. The properties of hard-
boards produced with 14% of moisture content in fiber mat, 180°C, 50 kg/cm? and 10 min
pressing are summarized in Table 10 and Fig. 10. It will be noted from these results, that

board from Asplund pulp gives the best quality, then holocellulose follows it. The board
from a-cellulose is mostly inferior in quality. Exactly similar observation was made at
pre-test using absorbent cotton fiber.

The effect of lignin on the duality of hardboard is not limited to the endowment of
water repellancy for the board, but to some participant in the strengthening of board.
The reason a board from holocellulose is weaker than one from Asplund pulp could be
supposed that the thermal degradation of cellulose in hot pressing is accelerated by removal
of lignin located in outer layer of fibers.

a—ceﬂulose, in which lignin and hemicellulose were removed completely, gives scarcely
a rigid board. Thus, it will be thought that the components participating in the effective
reaction with moisture during hot pressing are mainly lignin and hemicellulose in fibers.

8. In this study, I tried a surface sizing on fiber mat. At the same time of spraying
water on dried mat, paraffin emulsion was mixed into water.

Relationship of the amount of added size and the properties of boards are shown in
Table 8 and Fig. 9. In this way, the retention of size can be increased when compared
with a stock sizing procedure.

Furthurmore, it is not necessary to add paper alum to precipitate the sizing agent.
It would appear that the surface sizing is worth investigating also from a point of econo-
mical and tec};nical value. The reduction of strength by sizing of water proofing agent is
a little more than a case of stock sizing.

9. Conclusions .

It must be pointed out from these results, that the role of moisture in fiber mat at hot
pressing should be considered from 3 viewpoints as follows; '

1) Moisture will act itself as the reactive substance to bring a tight bonding between

fibers under the heating reaction with wood components.

2) Moisture has a role as the plasticizer to promote the thermal compressibility of

fiber mat, so as to increase the contact area of each fiber for bonding.

3) Moisture will act as the carrier of thermal energy to hasten the rising of tempera-

ture in fiber mat and thus promote the thermal reactions as stated above.



