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5.1. BFHEE - BiFv o2
Tablel. 28k HisE

Analysis of variance (I)

o JHTLEE | IS 7% | AR S
pecific bending p. young’s p. shearing .
strength modulus strength Brinell hardness
. ° . P . P . p
Sig. l (%) Sig. ’ (%) Sig. %) Sig. )
A. 4 /K 3 Moisture content| ** 34.6 *F 51.0 e 33.1 T T
B. ##iE#E E Initial pressure| ** 3.9 ok 14.2 ) *k 19.8
C. # I B [ Curing time *k 3.5 ok 12.2 w1 7.9
AXxXC ok $ok ok
x ok *k . .
Xxg ok 58.0 | s |f 20.6 . 59.0 N 63.6
AXCXB Fok * *
E

# Note : ** 19 {EfHE confidence level. * 5% {ZlE confidence level.
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Table2. SEHHTE

Analysis of variance (II)

5

MO LBRE LB ¥ 7 & KBRS | ZERE
Specific bending | Sp. young’s | Sp. shearing Brinell
strength modulus strength hardness
. P . P . 4 . P
Sig. % Sig. (%) Sig. %) Sig. %)
A. RB/PHEKE
Face particle M. C. *k 14.8 *¥ 57.4 ok 20.4 *k 36.4
B. /MR EKRER
Core particle M. C. = 52.8 > 16.8 - 17.9
C. & i}
Between specimen
AxC wk 63.4
AXB ** 32.4 25.8 * 61.7 *
CxB *
AXBXxC *
E

£ Note : ** 1% {S#HE confidence level. * 5% BHEE
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— 25 10
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ST g 7 AFE— FRBETHEHE (M) CET - 12H - BE) — 81 —

CHEAL TV & BB, STRICKLER (XERBKS 2D 3 BEL LCEHWBEREDKS NEBIC BT
B DO TBEHRA L L TREDORDOBICEEL, TORBOEEH#ED, MIFRBE W TRBOTES)
R AL, FEEERBVOYCEERZETRLDTWA LB/RTEH, Fi Korimann EEKS
NELDTHVBERBALCEETRYAEL, MTFBRIE2BIRLD TS LBNTNWEH, EELD
BRETIHBOTMHEI S NEHMRBR TH 5700, RO X 5 BRBERIIAD Lo ol

BJERED 10 5 OBA 1 Fig.31 (), 32 (0) IiRTI & MR35/ N &7KE OB B SRR

20 FOBED LI CEELLERABOAT, FECIOTILLA2050BE5L) bEVWETLED
.hhoChﬁﬁEﬁﬁ#ﬁkaE§$$%?bbT§<&D,m%w&ﬁ?%ﬁ@mibﬂﬁﬁéﬂﬁ
TL, ThHABTFERH LTI EBEELTEY, DLAHHBENTEKEMELL ZACESEI B
NAEMICH S,

5.2. B

RA—=F 3 7R - FORBOTEEN 2D LDCENEC S W UREEE TR DGR D #ME (Quer-
zugfestigkeit) #FWEL TV 3%, ZOHELCINWIPFHEOBEENLERCALZLATE, ILE
SHEAOBEFENDOL DL IF[CBEHAL LN TED, —BRIITROBOREN S DL EVDT, B
ENBTEOC EAEL LRSS, ALKV THRA L EBAIIETE 5 BEIRBCH B Y
£U, BBRMGICRHEYETL VbR TS, ZOBAOHEEEE #4555 Abhebefestigkeit & #R
LT, b5 Querzugfestigkeit X SBEL TEZHh T3, LIFETCII—BCAA—-T 1 7 4FE—F
O JISEBRAMFEAIN TS, COFEIMFEE—2 ¥ PNV A b ERREEESAOLERD &
L5 LR TEREV . AERICBVCTUIRBOBRI S D, BIHBOEEIL BT 3otk
HOBMRBELYAVTIZEL O LW e E L, PLULBCET S IREFTO RBR L2707k,
JIS i L AR OBEA DTS BT 2BE N LW T 5 2 LI TE o icd, BEKGHSHBE
2435 LD = & & Abhebefestigkeit (341% = & AT E 7ol

Fig.33 (3078 & A s E LM L AETINIHES L OBIRTH 5. T HIINEAZ LUEME, 2E
B, AR SKEOBIRESBAI LickR Table 1 ©rish Thd, T LD LEMECHL
TRAHEERENL, FEROTEEANRELD TREL, DWTITEKROEENREVWI LERLT
VW3, ZOMAAEEEKEBORBE CIIIEE LA Fig.33 (@) KFRTZ L MM 1EE 25%, W
B 7% OBECHKRTH B, BFERHN 20 SRV TEREBR LURBNN&KRE ZhFh 3Kk L
h, FEROBELFHIERT Table 2 KRTIELSERBEENZT LD TREL, ZOWMRKRD S
&MY 2x2em® Tk —7 4 2 AR - FOBERTN /37 v 238 Bbh, HEEED X
D REVERBREXACILERNRS D Z L EFRL T 5,

Lo LM & LTk Fig. 33 (b) iRt & &) MFRBRAKER/ N SXKENE - EHMHRIKTH
b, ARBPMREKRIZH LTt maximum curve &#i i,

KRB PNERKEXBHCBEIERBHERE 58, KGSOBEHENS W HABLEMRIHh, ABL
BBV EAELRD, HBOBKE IR LEL DB, —HARBNMN GKENBEBETE
WBEIHE L TN D compressibility RAF < i A DNBLEIMEL £, BB IIMETLd D
LBbh%, XHEHBENEKENEVEEITFE.23, 26 KRLAZLLABKFRIIVOEIE
{IgY, FDHZOBELIABIERINWTHRENR LAHEARD S (Fig.28), L LEhiCdd~
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b FHME X AYET LDl STRICKLER LT3 L 5 CHBR SEDOKSHN BET D
WEHIERESNB N 2 WOl AEMRL, ABELEIC T30, Lotk EXEEROTLILHESH
g a4 U A7, M7 LV ARICETA — FiL springback §3 X 5 g 7ch, RAKBCLEDOR
MG DIDHREASES EE Y, @Ex0/PHHEOEMEL BRI LD, LTOHERKKNE -NEBLER
300bbT, SV IZHFELLTW3d0LBbhb, L > THENT KK 10%
HEHDEDBELIANRD S L 5B bN5,

BERR Y 10 5 DHBE1% Fig. 33 () KRTZ & FRBROBER L RIS X35/ &
KEOFBRIFEMLUIIER L Ieoted’, THIRBERMZE - BERMO&KEINE - L AR OB L
M7 VARORKRELNEE D, OWTUMNHOEMEOBIE E L, NNHOEENCEELYS 2
5 LFART, Fig.24 WRLCZ & S BERDONBEXKENFEHICE -OT, FHEHMPcNEKS R
TEREL, MO TN EOEEBCALHOBEEL L b DLELLRB, LictioT
BERBIEVBEIAERMARVCBECHRL UM EKELER - NEL bW SAED TS
BERHBOTRIe - Bbh s s, —HEEAIHS L OIEMEHEERTS Z LR Lo THE - FHBER
BT HERIEERER LD/NFHOBEENERECTHZLITELEL LN LDT, ZhbOMER
DU TR RMEREIERO Rt b & DICARRHAT 5 FE TS 5.

5.3. REBEE

il oy FEEEILA - FORBHECER

5@05#29 :c;'n”a‘l% Inilial pressure 25 *g/c? THZLRERTRINDLHTH
Curng tine - 20mn. - CXMRIEOMN. e B EANM BRI A S
ho0T, REWRED /N ERRCE
& 3%, Fig.34 13BVE &ML R
WEOMERT, oKW (2) & (b)
RDWT S#S IR 77800 #ER 1%
Table 1, 2 DL ¥BH THH, REHE
s s EOBEEA - FHREE OHBBEIR

N OF
EER o
T T T T

T

BRINELL HARDNESS (Kg/em?)

T T T T
‘ =

- = N
o
T

No
T

. COREPARTILE . CORE PARTCLE 7, B LARBHREDORCHGZTS

PARTICLE MOISTURE CONTENTEAAE2S)  MOISTURE CONTENTG)  MOISTURE CONTENTES
@) (b) (©) D CHEEIL L o T\, Table 112
Fig.34 FEEMERCEK LETHEREORE X % L A ETIKEK & 9IS T %)

The effects of various curing conditions on brinell hardness

LCHEEZRRD B, ERBENFE
CREWCLERL T 5, RER IOCARBNEKE (Table 2) KOWTRERR/ M GKBDOLHFE
E5HY, FEROTEIEAR LOHCERBEZENAE . 20X 5 CERBENKE L LITA—V
I DBREDENCNANT v ARKEFIL, 1EONECES W TSERMELATRRNCEETEA—F
KEDO X bD TUNIWEGE 7 ) R AEER D Z & KBREDEMD ME ChTHICEAL THET 5
Thbo THEMEI BB IIBETICKIT 5K — FOEMEENRTH B0, BELEI AL
TURRBEWENRC LS L Bbh b, BERMICESINL C 2IXRBEKRIFHEICERE ES
KECENDTED, KELED R LA LHHOEELZT D TH S, MEKECH L TUIRE
INFDHBOHERZF, REEELD ¥ CRENTRMETHD Z L 2R L TW5,
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Table3. 97cm AE— FOME
Properties of 97 cm square board
. v v SR
HE Item | & & &k % | moms (WY
Board %‘ ciﬁ% Moisture | Bending Y(:)tan% S
thickness grp:vity content strength mx ]‘S,us
(mm) (%) (kglem®) (kg lem®)
A.EB/NE4/KEFaceM.C. :20% 20.06 | 0.66(0.02) | 10.9 (0.1) | 418 (33) 4.4 (0:2)
B.EB/Nr4/K#EFaceM.C. :25% 19.79 0.66(0.01) | 11.1 (0.1) | 422 (22) 4.6 (0.2)
<3 h=3 2£ Significance - Non 1% Non 1%
HWER | SbAS . -
Tensile Shearing Vﬁgﬁdbﬁﬁvjvj % 8 R | EIEEX
strength strength holdin Hygrosco- | Thickness
| board / board o ef picity expansion
Specimen surface surface pow
(kg [cm?) (kg[cm®) (kg) (%) (%)
A.ERB/NF4KkEFace M.C.: 20%| 2.2 (0.4) | 15.7 (2.3) | 56.1 (3.8) | 2.3 (0.5) | 2.3 (0.4)
B. Z@/ N4 KEFace M.C.:25%| 2.4 (0.4) | 16.3 (2.4) | 48.3 (4.5) | 1.8 (0.4) | 1.8 (0.5)
H = 2£ Significance 1% Non 5% 5% 1%

¥ Note: () fE¥E{F2 Standard deviation.
5.4. ERARBEOR—FICEITBIHE
4.5. HREWCEMBE (7 cem ) OF - VBECKIT 5 8KEK, hE, KHIFHARTEROER
FHEDOE — FOFE LIF LA LERNIHOI T LRBRR, 2 b E— FOMENEREHEOE
FLHEBLTED LS RELDIEANTHhL BEFRAEL LTIERB/NHEKEY 20% 38 X0 25%,
RN E&KRIZ 10% —FL L, BT A~ FOMERROERL Table SERT LRI THD (B
A, REHRROFAEE 2.2. BB IO 2.4. HBR), ARNHEKE—BOCDERROGE DR
REFARICERB N EKER 25% OFBCLSAHEREEFLO TS, L LI EKENBEVBE
F=IVIRBOTUNHEDONLREWREL e hledd, F— I vILbMRERTS RAXETHO
T, TOBEOHEDETHIILLARBIFEKEDR 20% & HRETRARVLEELDNRD,
FEROBED A — FHE L OBIMFRBOBERBR A % JIS FIKC D0 Lofcied HHELKT
BT LiXCeERVY, FEEEHERZAV, Fig. 8 02 L {BERICERELIHRORBA R L T
TR D B H T7e 0T FOFERIX Table 4 DL} H T, 20cm Span, 2x2cm KEDOREHL 30
cm Span, 2x5cm KiE ORI HLABIEL N SAELS 82T Do ZHIRFTED Span/BbtE O ot
NN DB OBBYZF D LBbhs, COETOEE&YS L LT, Table 3 DM » ik
FY v 7 ROERBRET D L RB/NTEKE 20% OBE, ThLh 362kglem?, 3.0x10%kg/em?, KF
INFEIKER 25% DBE, FRER 329kglem®, 3.1x10'%g[em® Lixh, BMITFHEITL LA 97 om A

Tabled. HTFHI - v v 7/ Riek LIETRBHBROEE
The effect of difference of dimension in test specimen on bending properties
= s ol X e
BB H OWIR & e i ,
. b . pecific Bending strength Young’s modulus
Dimension of test specimen gravity (kglem?) X 10t (kgjem®)
’ % %
30 cm Span. 2X5cm 0.63(0.01) 393 (23) 100 4.2 (0.1 100
20 ¢cm Span. 2X2cm 0.63(0.01) 308 (17) 78 2.9 (0.2) 68

7 Note ( ) : fE¥{Fze Standard deviation.
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— FOHNEL, #iFv v 7RIV BAEL oo T b, Bl E (Table 3) % Fig.33 OfERCH~X
ETLTED, 7VABRDOEMEEDEY, H5WIKS, BE, BHSHREEEbRWEALLD
FAR EERBMALD, mx—3v/Hbhd) CEEIhTW330LELLND,

6. K— FEREMAKSBICNTDER

3BA— FRBF5RBLHBO/ N KSRBITA - VR, ThbbRBN LB OBRET X
DTEDLDTL Bo FRRCAVCLBERAEL LUIZOBREY 1 1 1L L, IHORRCETIE
FHEKELRHK 15%?_ Lzt (2.1, HERRIeZ L S BN EKE 5% B 7% wWigolicd, %
DEERD DRHFEKRR 16% Kigok), FA—F#EREZ1:2, 5501 3LT, MFEK
Ry 0¥ ¥FAVCERBEELEOKTENLUREE L TL bo L L T—EC I\ THERC 1T 5 KA%
KA E QEEThETEaKE) BERE F— FHECEETSLEZLRSDT, ZOMfRK
SEE—ECLTERTLLEND S,

WEEB, NBERLY a1, BBEKEY x (%), WBMNakEL v (%) L35k, FHEK
R M LOMCITKROBEFRND B,

ERXEAG, ABMFEKEE—EL LT BRIEEELIBEORB N GKELEHET S & Table
52:8bh b, '

FTiebbRBNEREML, RENNEZBOR LD L, ABNT KR L BEEKRE—ETH
BHcHRBINFEKRBISRBRLTL 3, Thdz EROZ L KRS EVX—EDOBEIERB I E
DI LIHPBEORIEC X5 v 7B G2 ETH e LERB/IHEKBER LB 2 2T
&%, FOEMAEHI KoLMaNN® 2BRTWB T L& — 3 v /A NFERYEECE LD (HE
DRFEREMT T, F— FOREREOHELRATCDHETH 5,

Lo Lie b A — FEREAEHLIISRNN ORI BTBRONF DBAEDLS Z 2icinh, Zhhis
EROEMEECHEL, OV TRA- FOEIFADOLESMCEH LI ALLT LELhSDT, K
BREOOMBELTE LI TERVY, EHKGBCELNEVBEINTHDOMEE TS Table 5 D&

Table5. £B + BN BRI & RB/NFSXKEOBK

Relation between weighing ratio of surface to core particles and face particle
moisture content

F#B/NH 47K Face particle moisture content %
G °

47K# Average moisture content)

PN KR
. Core particle
\\ moisture
~  content 7 10 15
=ErE .
INTRERRH
Face and core
particle ratio \

1:1 25(16)| 20(13.5)|15(11)| 25(17.5)20(15)| 15(12.5)125(20)| 20(17.5) | 15(15)
1:2 84( 7 )[26.5C » )|19(~)32.5C » )28(~)|17.5C » )B0(~ )| 30( » ) | 15(»)
1:3 43(~)| 383( ~ )23(~)| 40( »~ JBO(~)| 20( ~ )35(~)| 35 » )| 15(~)

I Note: KFIITFHEKEK 15% O L XDRBAKE

Bold type figures are face particle moisure content in the case of 15% average M. C,
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KRBHMEC XD HLBEIAEROERYERL ) 2LEL b,

7. ¥ =

COMBROBMIL B —T 1 7 4E - FORE BT 5 BERFHC M EKRD £ — FOBER
&, HEABROEECE JETEEYWALAL, - FORELRREREOR Yy, BERMOENRT
CRBIEOERERE > DL ThHB. BB LTULT A=Y AV, REM % 0.2x1~3x20 mm,
PR/ % 0.5x3~6x40mm ICFRHL, RE - WEHERILEZ 1 | 12 LA, B2r0BRLOBERD
WTh Table 5 #AVBHZLILY, HAHBEDOZ LIIHERTH I LATHETHS LELD, Bbhic
HEREBETIESED LB Y Th B,

(1) F—FOEHEEITZZDERDOE— FHE 0.65 DZ L F— FHENDLBEU LEWEE,
THEMEDHERNT DR TR S, LEMEWSEIOPEMEC X 2 EMEEOZI{ts LBb
No, T VAONERE L EMFMEECHEL, WHEME 25kg/em® Dl ECE\TT v ADMERE
Kig b3 L EMEERKL L0 T3 (Fig. 9), WINEE EAEBIRNERE 15 kg/om® DA AN
25 kgfem®, 35kglem® WRWTRELBA, WHEFLALENEL, 7VAOMERECKEIRDLH
7evs (Fig. 12),

LLEDFHEBROBROMMERMEL 25 kglom® EHEL L, MEEER 40mm/s 23 Z LR L

(2) REBLABDOGXKEOHAGR L PEAKENE LI LD L5 LEEE (Fig. 14, PHIEME
25 kglem® B\ CTEMEEIIEASESKE (Face/Core) » 25/7% DL /XL, HRENEKES
EL, PRI EKREEL Lz 15/15% DBERC AL D, FHIEGME 15kg/em® Tl 2 DEKED
HEROBANTIT LA LENLL, TOKMED B, R UEGREKRECET S NIEE A
HEILEKE (Face/Core) 2% 25/7% Dr Eicdhor b EL, FHEHEISVHNVL LR Y
T %,

(3) FEBINFEKELR 25%, 20%, 15%, AR/NTEKER 7%, 10%, 15% LEThThEL B
&, F-VOEREBIER - WBLIEL LB Oh TR, NENN OEKROFNEECH
% (Fig-16)c SHUXPM/NT O compressibility KBS h V050 LBbN5. WIRE EAKE
REB N ERER, NN KBNS L IR eoT5 (Fig.18), LicdioT, EMHEL
PEREE EAREDO MR BIX, PMEKELEB 25%, NE 7% BECTRETH,

(4) F—FVEIRBECHELFT 1 A% VAR IDVAEINDN, MBI I KRSVESTHLE
DEIZERE LTIHMAEL, compression shrinkage &= 7. ZDOHEMIIRRB/ NN EKEHLNKT,
PRI ERBINED L BRSO B REL ), EIFRTEES LW L5 (Fig. 19, 200 Ll
PRI EREZZ VB AT 10 MBS\ T, ABKSRERLEDH S ¥ Clc\W b T spring-
back 4L, HIIEE X X DEL 5, o

(5) BEIHADEKRSML Fig.22~24 DL B Y THBA, BRI EKROKNC LT
5~6% Lith, KAOBEFIAB N EKBIECEGEEDPB LD TW5, L LAERKLZEL T,
PO EREZIRE 72D (Fig.26), FRHBRSOBCREBTERRZKRHOLLORFHERB I v
RGP THZ Li2inh, SURF - FHECBEWEBEE JiET 2 Bbh 30T, TRINCKSER
DR TRIRE KD Z EREE L,
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(6) EIH[EOLESMIRB NN EKER, WBNEKEBNeBRERBREKRELY, BB/
HEKREN, ARBMNTEKBNZiEABLRENLLS (Fig.28),

(7) BER X OTAET DA — FOREPTHADG OREEI LB/ NE VD, ZhE2EITHTRD
AL L THD LRBCEMCTIN, FTHBCIRYBNINET S, NABOEME U5 G
I OoTETEELRDBMEYRATEL LTS L (Fig.29), ZiUIEB/IFEKEKR (25%), FB/INFEK
R (7%) BHBECI DL BN 5D, ZOERIPEFRER L2 EBEETHD, Thbd
WA DHEZENKREVEE, RRERI/NERD, 3BEROFFAELTRL T %,

(8) F—FBRERCBTHKSHMBEIBREEDORE I LI OTHELZITHLELLNSN, EAH
BUCIE 97 om OB EIIEERD 25cm ADBSTHEN, 4KE, LE, BHOFENLAHCITE
LALERPREDONIVD, RELEISER T Vv ADHEEEN KL KL foofc (Fig-30),

(9) HTHE, By v /Res JET I ESKREOERHRTLEMAE L, Fig.31 (), 32()
CRTHEREKREOHME CIIRE/ N 26%, RB/NT 7% DBRTCRIFTH O, Ui LEERR 20
FOBECONT, EE, WE3KEL OB REBECKH L TR/ &KE, kiFvvsr®
ERLTEB I EKROFBRE L, HITFRE, vYvrRed, ZENEKR 25%, PBIMN &K
£ 10% OBICHER LY, BB/ KR LTk maximum curve iV i, BWERRT 10 4
DHBERARBEXKENFL DI B, HHHIIMETL, ZoBE P EbhTEY, rL 5205
DBE XL VI EKRBIMEV L ZACREENBE LR T 5,

(10) H:BUMEE X & FUHIEME, #ERH, A&5ESKEOBRIEROLTEFARE L, DWTEK
ROPEIRE, ZOEETETOBE L ARCHNRIIRB/ I 25%, WEBN 7% OBETK
Reigoten (Fig.33), BERM 20 SOBERBER XIOCHB/INTEKBEL L Lh 3 KB L O ER
i, FIEEERLVDIWVEIR EERBRENE DD TKREL, HA L LTIlFRRAR, KRB/ aKkEN
B R IIAR LY, AR SKRCH LTk maximum curve %fliv 7o, BERR 10 4
DB EIFAREDOPIBERENF N cdbWBOREFEZIAET /R L), BERMEZEL T84
MAEKEEZRB -HELD, W SABSTEHZLHBETH D,

(1) HEFEEEATAKE L BELEYEAT D UNEGECH L THEELS 5%, HRiEs
KEV, RER LIOWBENFEKBCH L TIERB N EKBOXEEEZNDH Y (Fig.34), HREEEN
HEFTCRADOHEBERCERAINDZ LERLTWA, LALAE - FRERNINS v & AREFIZh T
b1, bTrhRERORECEELET 2B HLFHICEBRBRENKE D,

(12) ERHAEOBEDO R — FOMRIEEIIEREHBIC BB L T EERERRL, HBFEI»NE
{, YV 7R, BEITCPEL ol (Table 4), Thid 7 VADASEEN B LW e DRBH
BOET, HH0VIREFFEMNLD, x— 3 v/7LbhPREBEBINCIDLEbND, TtBERIIT &,
— IV IR OTBEI N EKRBRE L, POBLHEEVREL LD, w— 3 v IEbiEL ik
AERAIED b, _

(13) LIEDKER, =7 1 7 1F - FOBRERBT 5/ EXKRIBERBOZ OB A TXRE
MERRIEL, ABPMFEKERREVCC EAEE LV, YENBROEE2ERT 55515
BIREKRENDEVETECIHECECEEYBIIFTOT, ZO0RROKE CIIRE/ Ik
25~20%, WM EKERIL 10% BER L ZLERDS ), L LAERMYEHL XS T84T
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Studies on Particle Board (II)
Studies on the pressing (1)
On the curing condition, especially moisture content of wooden particles
Mutsumi IwasHiTA, Toshiyo MaTsupa and Shigeharu IsHiaAra

(Résumé)

The press cyéle in practical production of particle board is one of the factors limiting
output of production. Hence, it is very important to shorten the press cycle for improving
the production capacity. As to the shortening of curing time, F. Faurni”, F. KoLLMANN?,
and other researchers®*® have investigated the curing temperature, curing method and
catalyste in adhesives. The present research study was conducted for the purpose of studying
the basic effects of curing conditions, especially wooden particle moisture content on the
pressing processes and the physical or mechanical properties of particle board. The experi-
mental preparatory conditions of board are as follows:

Species of wooden particles is AKAMATSU (Pinus densiflora S. et Z.) and the dimensions
of them are 0.2x1~3x20mm in surface layer, 0.5x3~6Xx40 mm in core (Photo. 1). The
binder is urea resin and resin quantities used for particles is 11% at surface layer and 7%
at core in oven-dry condition. The structure of the board is three layers. Weighing ratio
of surface to core particles is 1: 1 in dry state. The particle moisture contents before
pressing are 25, 20, 15% in surface layer and 7, 10, 15% in core. The sizes of board are
mainly 25x%25x2cm and supplementally 97 x97 x2cm. The specific gravity of board is about
0.65. The temperature of hot plates of press is 140°C, and the pressing times are 10 and 20
minutes, the initial pressures being mainly 15 and 25 kg/cm®. Pressure after the initial stage
is applied by the step-down system (Fig.1~4). The results obtained are summarized as
follows :

(1) When the particle moisture is constant, the compressive deformation rate of board in
Lot press increases with the increase in initial pressure and pressing speed (or crossing speed
in hot plate) (Fig. 9). The time required to a temperature of about 100°C at the inner layer
in 25 and 35 kg/cm® of initial pressure is faster in the same rate than in 15 kg/cm?® of initial
pressure, and there is no influence on pressing speed in these pressures (Fig. 10~12).

(2) When the moisture content is high in both of surface and core particles, the rate of
compressive deformation increases in 25 kg/cm?® of initial pressure (Fig. 16). The time required
to a temperature of 100°C at the inner layer becomes less, as the moisture content is high in
surface particles and low in core (Fig. 18). But under the same moisture content conditions
the thickness of board is much more reduced by compression shrinkage of particles than that
of distance piece (Fig. 19, 20). And when the initial pressure is high and cycle time long,
thickness is again much more reduced for the same reason than that of distance piece. But
since large quantities of moisture in inner layer remain after pressing in the case of high
moisture content in core particles, especially in a short curing cycle, these thicknesses increase
by springback more than that of distance piece.

(3) The moisture content gradient in direction of board thickness decreases when moisture

content is high in surface particles and low in core particles. But the moisture content



SR g g AE - VBT HWE (D) CET - 43 - B — 89 —

gradient increases in a short curing time (Fig.26). With the same condition of moisture
content, the specific gravity of surface layer in board increases, while the specific gravity of
the inner layer slightly decreases (Fig. 28).

(4) The stress parallel to surface in board, which is caused by curing in hot press, is
smaller than in wood drying, but the distribution of strain in response to stress becomes
“plus’ in surface strain and “‘minus’’ in inner strain (Fig. 22~24), the same as in wood
drying. These phenomena indicate that compression stress occurs slightly in surface layer
and tension stress in inner layer. When the moisture content is high in surface particles and
low in core particles, the value of strain is much smaller (Fig. 29).

(5) The moisture in pressing of particle boards should be affected by dimensions of board,
but in this study the horizontal distribution of moisture content, specific gravity, and stress
in large size of board (97 x 97 cm?) are almost the same, showing practically no difference
from the experimental size (25x25cm?) (Fig. 30).

(6) The moisture content of wooden particles affect such mechanical properties of particle
board as bending strength, young’s modulus and shearing strength parallel to surface. When
the moisture content is 25% in surface particles and 10% in core particles, these properties
are significantly better than in any other moisture condition. The relationship between these
properties and moisture content in core particles is especially indicated by maximum curve
as shown in Fig. 31~33. In the case of a short curing cycle (10 minutes), especially in high
moisture content in core particles, the excessive vapor pressure in inner layer tends to reduce
the contact pressure between individual particles before polymerization of adhesives, and as
large quantities of moisture which remain in inner layer after pressing reduce to attain
equilibrium in moisture content, individual particles tend to shrink and complicated stress
occurs in inner layer. The result is poor shearing strength despite relatively high center
density. And therefore, bending properties reduce in response to poor shearing strength.
Consequently, the value of these properties reach a maximum in lower moisture content of
particles.

(7) Hardness in board surface between the various moisture contents in surface particles
and between initial pressures are significant at the 1 per cent confidence level by analysis of
variance, but there are more experimental errors (Fig. 34).

(8) In short, it is very desirable to press particle board in such moisture content of
particle as 25~20% in surface and 10% in core, but in the case of a short curing cycle,

moisture content of particles must be lower than in a long curing cycle.



