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N—F 42 WVE— PO FESIZET a5
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R D BRI DT
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R=TF 4 2 AE= FRLAECBN IR TUERT T 10 FLEFBBLTV B, BRERWTEE
LTHREMB E LTFELR TV S, bAE TRV FEREOFEECHUN RS bANS B, FOE
BERROBFO LTk, B 39 FrRAR 46% LA IhTW5, ThiF:lT7- 710X
W, 252D EROLHEE LTHEDLh TV 3IGEE T, REOEEEi+HYCHTIEEIEHDT
BxteBbDTHD, TOFRERELTUL, BYFKLDONZ - 37— K- FR FHALLEE OEXDOR
B, B3ts, BB, VEIoBRSEE, X EEER, KR UREHORE ICERT HREOEMEME, &
EEHELISHEOR Y OB EXDHITHI LN TE S, HCEEECHE L TIREOHED -7 4+ 7
A= FOEEELTIBEA— FARABEE LD THIC LA — FTH B, HRORMOBEENE
DEFA=T 4 7K FRAWVWZEWREERE TS, ThbbA+ Y, 7)VELEOEEKRIA- VD
HBHVIHE, FLAETRARTH D, —HREDOBEMEEL LTREL 26 £ gL AT 234
EHTE, =74 7 A F— FORBEL TR TAFESHETRRL TV 5, Lirl, FAEXT
KT BA=T 4 7 E— FOBRBECHETET— 2 -1 &bdD T, T, =T 4 7 0E- FOR
ENTTRETHIE, A— FABEMRTH BT, BYFRE~OTFTEREHEII S,

L LGB0 X 5, =74 7 08— FIERMERKRD, ARBOEENE, T7hbbid {EHER
NEDDTHF 2D, FYFKEOMERM &L LTHCW25E, B20oMBERXETLZ LNTEAIAS,
—F, =T 4 7 AR — FORLBEHERI A - FORBRECY - TERT 20T, ABREXED S
TERX ST, FAREBELAMETHENELLR S, ’

LicisT, COWMBISEFR- FONBREXHRETZZ LIRETH LD, £ FREORNRS
BHBEREA — -V A FEREEL, NBRQEEBRA S REERECS JZTRELREL, bbby
THEDO3IBA— FOA— FHREDORKS 2EED K- F L HENBY LT, FREFHECOLERZ
CHEREAEET S LRABC, ¥ RESEECHTE -7 4 7 4R - FOBGHEXBRF LIbDTH 5,

O AHEHESRPHERRFRER - R¥EEL
(2) TEERIMEERTRRRAE 2 R A THRATREENER
) TSl TERBATE 2 Eitil R TE R
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7ok, ZOWRITE 40 EECTESNRREETERBRM LA L (Fl-7cbDoTH B, £koit
B, =74 78— FREBOME, HERRIETIEYSL, FAEFERBEMIER FINEHL
1A, COBMEIMBLENDE TN FLDILDOTHS,

ZOERFTIICHIh, RO oW T4 ZEEY W RV BABEEBHER TELOH 4,
FLEBORROF & L DI I BAREHNEEEDE—BCEL LB LHT 5,

2. #EMHSSURRFE

2.1 # & & H

ZOERITHEI NI A REFRERTEARII A - FRE, Tibb, B BEROBELRH L5
RS LT 4 BRSO BRI A — A~ LA BE4— F, 2 @EOKED 3 BA— ¥ (HilsH, <
— FHE 0.67 %X 0% 0.58, X 20mm) LHEOLDORMELT, F7VEDOIBTHEYEA
(Shorea squanta Dyer.) D NTEBRM TH 5, iz, EH LI L E4BHE 7> (Fagus crenata BL.) &
=Y EADATLESREMTH S,

HER- FOouE

(1) RBOXEfH

INEOBIBIZV Y ¥ 5 7 v (Shorvea negrosensis Foxw.) CTEX 1.2mm Or— %) —BR%27 5 »
Yo — THERL, HRFEEBEAZ V- VIZXDVRIBR e, DHERLEKE 3% R Lic.

F— A= VA RBE L BRI S FERA LD LA LER 1.2mm OV .y F 77V OEIRT,
RE 20°C, BIRIBEE 456% DEKEHETHELAIORHER L.

(2) BilREkH

NEREEFIRFESE (KBRS v LETEGASHEMOKR -5 1 v J-452, [EH5 48%) %{E
Ali, BEERARMESNFERERCH L TEIIBERS T 7% TH o, BAFIIR T KBRS v
FILETEHRASHB CATALYST 376 T, BIRRICILT 3% #ERALK,

BiRA— - v AOBEERIRREEE GIEEESRSEN-—n 1 F 22, B]S 67%)T, B4E
IEET 35g/30x30 cm?, BE{bLFIL 20% #Ib7 v &= ABRYEBRCH LT 3% HEHLE, +—
A= VA BRI, Py FBERICRRES L.

BJERF O/ AR 10% 2ie b X 5Lz,

HA— FHERZ 0.4, 0.5, 0.6, 0.7 © 4 BERRE LKL, F£— FE3X 20mm, BIREEL 45X45
cm? Thote, EIRFIFAZ v AAA—2FEHLE,

BERE 140°C —E, EFEILRECY - TR, WHESEIREDEV-Fb bIHK 15kg/cm?,
20 kg/em?, 25kg/em?, 35kg/em? & L, 54 kiC step down L7z, EWEERRNT 15 4-& L7z,

BB ARES LT 10 HTH - 72,

2.2 R B H &

2.2.1 REBRFOHEER

HECE 10 S o8 S hicH— FORBRA ORRFER Fig. 1 WRTEBY TH 2,

HA- FE BT BHERRBRAF 40 B, HEWERBRAF 40 @Ee 4 AR EXRERRAE 60 Eii
mLi,
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3BA- N (BHE SIOELE X-F&
1) 2D 8X5 ROA— Fasb, 79%x120cm @
REILLAThIWT ORI 6 UL, 2hb
DA— Fhb ORI BRI Fig. 2 KT

5x10cm DR IIETIO BEF L HLENE
BRI (54 1), HEF 2 BHEMNERER
K (72 ) &1, 10x25cm, 10X22cm DRE
i, #AREXRERRGE (LB, TECTEH 120
fE) ML,

W DD DFEM ~ ¥ & AT ATRRE & A
FRERDOLITI S F2sd, 20X10X2cm DRERH
30 ExRFIIER LI,

ZDX IR LTARE» e T XTORBRAIRE
20°C, BHLRIBE 65% DEK KM TEECETS
EFTIHEB LI,

2.2.2 MERBRFE

(1) HEOHE

BREIHREAERRAIOT 4 A vy 2 VEEE
120mm @/ F¥ACHEL, EEXHEE 1/100g
DAFFT—TRHEL, BERELAENORRLEY
Rz,

(2) B ST ORE

RE I JIS A 5908-1961 12 X - 72,

2.2.3 A RETHRERRGEOME

(1) & X%

X RS (Fagus crenata BL.) & < ¢
A (Shorea squanta Dyer.) O 2FEAHW, A
TERH, BE 10X10mm, 12Xx12mm, 14X
14 mm CTEX 50 cm OAKEICEM L, BE 20°C,
BRI 457 DZKGHETHREL, HYh, *
DD R R IBR Tz, TeBEMBOLE, &K
it Table 1 DL khH TH5,

(2) #rRofE

£ ARIT 8mm, 10mm, 12mm O 3 kK# L
L, FHFENFH Loser 20 £ A5EK R IO
ARG X D Aot 5 VIREEA R & A 2 B

HELT,
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F—10 —+ 5 s 10— 5 4-—10 —f

'V"
]_1; A-1 |c1| A-2 [B-2| A-3

10 B-1 c-2

0 B-4 Cc-3
I 1
[ 40 -
CODE LETTER (Unit : cm)

A : Dowel joint strength
B : Tensile strength perpendicular to surface
C : Specific gravity
Fig. 1 B+ — -1, BEF— FORR
F DERER

Cutting diagram for veneer overlaid
mono-layer board.

<5 70 S5t

33—

Iy 721/3)r4)i511611/7
2/ 122125124 (25 |26 [ 27
3/ |32 |33{34|35| 36|37

13 —u—

41 |42 |43 |44 | 45| 46 | 47 150
57 | 52153 |54 155 ]| 56|57
61 | 62| 6364 |65] 6667

N a3

TI|72173 | 7475|7677
8/ 182|85[84]|85|86 |87
91 | 9219394959 |97

F— 38—t

.
CODE NUMBER (Unit = cm)
22,24,26.52,.54,56,82,84 86, : Specific gravity
21,23,25,27,51,53,55,57.81,83.85.87 :

Tensile stremth perpenclicular to  surface

11~17, 31~37, 41~47, 61~ 67, 71~77,91~97 =
Dowel joint strength

Fig. 2 3EBH— FORBRAORR

Cutting diagram for three-layer board.
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Table 1. £ K # o b & (K8%)

Specific gravities of dowel species (Air dry).

i 1:d 2y & K K

Species Specific gravity Moisture content
7 + Beech 0.63 8.0
<+ X Mayapis . 0.55 11.8

FPLARBEE TR T VRCEMBEOF W IHEL DL D, BN, { ShEDOTREHEBKRWID
DAV, FEIC 10 »FIORRER - T, BEREEx <17 r 22— —TREL, PHELFHELT, &
OEEF LT £0.3mm OHECH S LOXEOCH LY, SV TIhEYEKC)HTEX% 28mm o
YL, R 1 mm P O0mE &Mt 7,

(3) #HRILOFEI

#FRFL 10X2em? OAFEIC 2 HD £ R fLEk HiF, £ AFLOMEL 50.0cm —E& Lz, g K
OB 15.0mm —FE LT, FAXEDLEHEFC L AOWMCITH 0.5mm DRBEHE €5 X
S5CHOBI MM LIz, £ AFLOPFULEEEES 1,600 rpm OE LA — A EHR L, SILER
R—F 4 IAR—- FOXEEETH B0, i, FENRAL TAVREREMR S ETHBZ 0D, #
BELFIA 0.1~0.2mm & Lz,

FEM~ Y ECADFE, HEM 0.55 &L HBRIECIDEILFHII A A—T 4 74 A— FOBESERA—KL

72
(4) #EEFB OB
i _ J BARNLRFBNE CRPER R SN
i AT T N »  DE - F 22, EWS 6T KA
L, BEEFIE LT 10% HBILT v = visHE
Wrﬂﬁgc@ — 8 EIRRICRH LT 10% FRALE, $i,
mela{ FIRFIE LTE 2 v —n (AR i
‘ | lost BRROCATLT 5% MR Li EEANG 4
-y l R, ARILBIVHE- FORMGEERE
A I = 25: | hEEcr B LE, BEER -7
| 5 I NK— FRSIE DD, —RBORME
BDOBEIV L W BA B L, BE
T- type FIgMH, 4L £- Fr X Gb,
150 kg/min OFEEE CTHEE T5% CE
Hanz =ik, 48 BRBE L1,
2.2.4 FHREEHERBE
A INIRREOTR s &b ES
O —— ¥1% Fig. 3~5, Photo. 1~2 1257 Xk 51T,
Apparatus and method of the dowel joint REpOFRIIT SEATELEELT,
strength test. LE L TRZHEH L, MERBRINER

Load

L - type

717777777777 TITT777777

(Unit : mm)
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._20.,
Load T
~ 20 f——150 )
EE S
gy el ; . Lgad
200 : 150
el T =
-
200 I |
190
170
245
170
L iy
P ———
. e
rE-=fr--—---=-— I I
Dowel hole Dowel hole

245

R L 1 ] 1

" ——100 I

Wnit = mm) (Unit : mm)
Fig. 4 LZARRGE Fig. 5 THRBRG
L-type test specimen. T-type test specimen.

Photo. 1 4 44 FHERRAE (LE) " Photo. 2 4 54 FHERBRAE (TH)

Testing apparatus for dowel joint Testing apparatus for dowel joint
strength (L-type). strength (T-type).

& 150kg/min THIE &R AV}, BRABERE (ke) b - THREFHEL L, RBEIEEFA- O
B&, LBOAT 120 M, 3@F— FIXLE 60 f, TH 60 &L, FHix 15 HTH-1,
3. EBRERLOLVICEER
3.1 HEN—FT 1 7ILA— FOHME
A= FHEER 4B (0.4, 0.5, 0.6, 0.7) TE X7, BEERA— - V1 H— FOLE LI HEHE
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6 L o——o Mono-layer board

%= == Three layer board

ER= . SN

TENSILE STRENGTH PERPENDICULAR TO SURFACE (4/crr?)
‘]‘L

I 1
04 Q5 06 a7

SPECIFIC GRAVITY
N-F &

Fig. 6 A— FILE X BHEH
The relationship of board specific
gravity and tensile strength per-
pendicular to surface.

PLOBRELORIBA—F (HfM) © 2 BHEOLKEL
1% HEHEH & OBIRIT Fig. 6 R+ &Y THD,

WMELXZLEBE L TADE, BREAFAULL B0 F— FHEK,
BN OERXE LTV, iUl 3 BA— FOREL S
Y BREORD, WML - Tkh, LiiisT
A— FREL LTULIRATLBWTH, HBOX S BEHETILE
HEMELS IeoTcdb D Bbihi s,

3.2 SREERECHSLETE (EBEROME

3.2.1 BERA-F

BEFR— PO BHEN & 4 REXRE ORI Fig. 7,
8 WiRT &I h T, SHMHHORERE (Table 2), (&< BHEH
DERPGENZ LD TREN EERLTS, i, BB
ORERABC X » T A— FO L BEHERIN F REERE
BIETHEN X LD TAEVZ L HRL T3 (Photo. 3),

Ticbhh, AHnhd s s, BRI BAIRCL R
DTS IEFZE L, BEERREEA L £RO LA

CHEACIRLNT, RECEFCINHEEsLR LTRY, FRESFRENA— FOX #HEFROM I

LEAEIENTWBZ EHRLTW S,

L L, Fig. 7, 8 Litikh, #FREXFEELTEEHEIOMING ETTHEARL TWicyh, Jigh
b, 13 EEHEHLS 3kglem? (JLE 0.6) & H\~E TIXEMRM BRLRLTV AL, Thilbkicks s

Mono~layer board , L-type. Mono -/dyer board , L—typei
Dowel species = Beech Dowe/ spécies : Mayapis
Dowe/ diameters Dowel diameter : )
~ 30 o=-—0'821mm 30  o—=—0&I5 mm
& wamaa 10,16 - ; wommmex 1012 0
= < —a 1215 e
2 2
® g -85 ~
) X g -
wéz— ®S 5
< 20 < 20
B’y b ]
#a # &
25 €3
& =
% B
g <
1o = oL
A A
1 L 1 | | 1 | 1 1 L
i 2 3 4 5 ] 2 3 4 5
TENSILE STRENGTH PERPENDICULAR TO SURFACE (<3/4m?) TENSILE STRENGTH PERPENDICULAR "TO SURFACE(*4£m?)
T < B K I 1T < B 1|8 M
Fig. 7 X BHEH, FARE L REE Fig. 8 (L HHEH, FABE A REE
HEDOBIR SR DRI LR
The relationship of tensile strength per- The relationship of tensile strength per-
pendicular to surface, dowel diameter and pendicular to surface, dowel diameter and

dowel joint strength in mono-layer board. dowel joint strength in mono-layer board.
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Photo. 3 Bif@ £
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— FLEOWER (K- FEE A: 0.40, B: 0.49, C: 0.59, D: 0.67)

D

Rupture form of L-type in mono-layer board (Board specific gravity A: 0.40,
B: 0.49, C: 0.59, D: 0.67).

EROBEMIP D> TV B, &
AUTIE L EEHEHY BV A~ ¥ 08
&, K= FORBN& FRRED
BN A - FONF RSN %
FEIB S, FH- FORBEL BE
PR TOEE X RBEEHREL UCH
bhTwaeBbhb, —7, X #
BHASHLBEUEE LB L, B
KRIDEE NN A— FRBNEE &
HEOBEEN® LEL X5 Tikb,
SRR, FRBRED S AHEOE

Table 2.

FREERESIWOTER (BEA- FLED

Analysis of variance for dowel joint strength
(Mono-layer board, L-type).

S S|

Factors

A E =

0,
Significance e (8

AL X EHER
Tensile strength
Dowel species
Dowel diameter
AXB
AXxC
BxC
AXBXxC

* ok 88.4

*
*
N
O N

(B = 1% HEKE

Siznificant at the 1% level

* 5% B E/KH#E Significant at the 5% level
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Three layer board, L-type.

40
Dowel species : Beech
Dowel diameter :
O=—-—0 821 mm
= X==-=x 10.16 =~
£ 301
o
<
-]
Xz i
52
e .
20
fog:S
&3
= |
=
<
=
10+
1 1 1
1.5 30
TENSILE STRENGTH PERPENDICULAR TO SURFACE (t¢/cm*)
T < B | M
Fig. 9 (X BEHEH, FABLAFEE
FREE DRALR

The relationship of tensile strength per-
pendicular to surface, dowel diameter and
dowel joint strength in three-layer board.

Three layer board , T-type.
Dowel species : Beech

40k
Dowel diameter :

o—-—0 8.21 mm
Ymmmmmx- 10,16
o—a 12,19 *

30

LR
MAXIMUM BREAKING LOAD (Kg)

1 !
15 3.0

TENSILE STRENGTH PERPENDICULAR TO SURFACE (K/er)
T < B o\ o

GEER, FARRBLAREE

SR DRR

The relationship of tensile strength per-

pendicular to surface, dowel diameter and

dowel joint strength in three-layer board.

i

Fig. 11

3 Rt

MERBRBEMRHE F£2005

Three layer board, L-type.

Dowel species = Mayapis
30k Dowel diameter:

= o0—-—0 8.15 mm

=

4
®S
Rg
®S 20
b
=&
& X

=

>

<

= o}

1 1
15 3.0
TENSILE STRENGTH PERPENDICULAR TO SURFACE (K¥/em®)
1T < B s ;M
Fig. 10 (X< EHEH, & FEL LHEY
DB

The relationship of tensile strength per-
pendicular to surface, dowel diameter and
dowel joint strength in three-layer board.

401 Three layer board; T-type.

Dowe/ species : Mayapis
- Dowel diameter :
g o—-—0 &I5 mm
= Xemmmn x 10,12
2 a—-=a 12,15
S 30} -
g
; 4
i = .
m 1]" 3 /-/
= -
% 20 _/’/'
z —
= o
I - L
1.5 30
TENSILE STRENGTH PERPENDICULAR TO SURFACE (K9£m®)
1T < HE O\
Fig. 12 (X <HHEH, #FELFFEE

Mg DR
The relationship of tensile strength per-
pendicular to surface, dowel diameter and
dowel joint strength in three-layer boad.

BN o T B1ed, FHRBEERENF— FOIXEBREMOMKE ECIIFE LS EbNIRV DO TRV
EBbh 3,
3.2.2 3@AE-V¥

SBA-FI2EBEOREOA— FERBL LT, LELTHORBRFKRCL » TH REXRELATE
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Table 3. X HEXHESEITTE (3BXR
— FL#E)

Analysié of variance for dowel joint strength
(three-layer board, L-type).
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Table 4. #FEXREFIHINE (3BEA
— FTH)

Analysis of variance for dowel joint strength
(Three-layer board, T-type).

2 [ HEx o E @A "B E '
Factors Significance | &2 Factors Significance | €2
A, L BHED * % 78.8 A, (T BEHE * ok 47.3
Tensile strength Tensile strength :
B. ¥ X & * 1.3 B, FEBE ® 4.4
Dowel species Dowel species
C. ¥ £ & * % 3.2 C. ¥ X & x % 39.1
Dowel diameter Dowel diameter
AXB AXB *
AXC * ok 16.7 AxC * % 9.2
BXxC BxC
AXBXC AXBXxC

() = 1% HEKE
Significant at the 1% level.

* 5% HEKE
Significant at the 5% level.
L7z, #5813 Fig. 9,10,11,12 ¥ X 0° Table
3, 4 LRTERDTH D,

SESMOBRS IOHEREXRD L, &
AEEWETH T BHER OB B BE
A—- FOBELAL L 5 T hoBERC K E
WIS x B, LEOBAOHEIRE
BER- FOPELE UL, FHRHOBERTD
A= FORBIE@THB. —H T BOHE
X, AU A= FORBIZBTHEEI AT
% DD EEM O & AL BT BHIE
2% -7z (Photo. 4),

=T 4 7 MB— FO X REEHEAIC Fig.
BRARLICI S BRGBETHEY Ml B
&, FRREGE LTHRREM S, I
~NMEZBNB, BETHE, EE&ERERLEL
THERIERLI S L L, &FRERCTIEHES
¥ETD, Thbb, FARL - THE— FHE
 fohb) M8 ks,

LEOHAIERE, 3BLL, EfHoL+
BORAKMBE L D EOEREHVN S Tosd, K
HEMCTHRBICEYREC LTHEEShS,
e LCTROBE, RRGEOEIM 2 4 A

() **+ 1% BEKE
Significant at the 1% level.

By

G

M"g’, fl’.’» ¢ N A
Photo. 4 3 EA— FTHEOBEEHIR
(F— FRRBI B
Rupture form of T-type in three-layer board
(delamination in inner layer)

Photo. 5 3 BA— FTHEHOWEHR (£AME

DF— FFE#ER IO K ART)
Rupture form of T-type in three layer board
(board rupture near dowel and dowel pulled
out).
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Photo. 6 BHEIR (& £ffH)
Rupture form of T-type in three-layer
board (dowel breakage)

. HERRBIIERE 52005

HDALME X 0 i 6em KBEBT LT
X o CTHEMTERS 50cm? LML TRy, B
A 3 HEHEST 0 B K& frs T
%, LrLZhTd, 1 EHEROEWELE
A= FOBEIERH OPIBIL BERE T,
ZHIZHL, XEHERORVCELREAR- FO
BE, BEEHOoNBO R BEER IR E H
TR, YR O & R IhrD
BAIDHINIICE < 70, LBOWHA LK
KFED L AED = 5 Y S RIH O A~ FRBI

B, FAFEOHBTHEXRC Lo s Bbhs (Photo. 5),

3.3 FREFBECHLETSIRROLE
3.3.1 HERA—F

FEROEELYTRL DI A AR%Y 8mm, 10mm, 12mm © 3 K#EXRE » THRETHEONTE
e o e’ (Fig. 13), 58T OMEE (Table 2), #FROFELHLTHTIHI0EDOIL, &
NEIBEEXA— FRBWT, =T EAHMD Smm #FEpHFhi-z LIcEE&E 5 (Photo. 6), LaL,

Mona-layer board, L-type.
Dowe/ species : Beech Mayapis

Board specific
gravilys -
040 o~ -—0 X— = ——x
049 o—i.—0 P ——
0.59 0----0 Xemmomm «

0.67 o—o0 x

30

20

LS R |
MAXIMUM BREAKING LOAD (Kq)

DOWEL DIAMETER (mm)
EAN NI £ 3

Fig. 13 &£, & AEE, K- FHEL
& F B ETRE OB
The relationship of dowel diameter, dowel
species,board specific gravity and dowel joint
strength in mono-layer board.

FEMBORT < YER LD LEXE 77 O
&, FHRFhA e, SRR AEELE
LA ETeh - T,

Lichio T, #FRFhBRECEE, BEA-F
THEHEGTIH 5, BRBH TR 2% 15
VIR O R — FORBTH B, £+
MRS REN L RASU EOMED L O HHET
UE, FARABOBEIEREA B EBbh
5,

3.3.2 3@H-F

3EA— FOBPE, Mol {ELES LT
BhEO2EE - F2 A, LA THOM
EORBREITIL - 12,

LEOBE, FHISMOER (Table3), £+
BT 1% BEKETHEENAD LRI, £0
FERI XD TEL, F— FOREMEVHE
EFREMIC X REEREDOENRD NS -
oo L L, FRREREL 25 & FARE 10mm
CRWT, #AEERENMET L, £0RHAE
CPWTERBECHB, &DRCOTEELIE
BEEET S (Fig. 14),
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Three [ayer board, L-type.

Dowel species: Beech Mayapis
Board specific e
gravity
0.58 0~-—0 Yo e
0.67 o——o Fem——x
30
g
a
<<
-
m—_l
K'%‘ 20
P E
=8
°l = e e, 1
é g 17
S .
<
> 10~
1, 1 1
8 10 12
DOWEL DIAMETER (mm)
EL M
Fig. 4 & AR, FAEE, A- FHEL
¥R EIREE DB

The relationship of dowel diameter, dowel
species, board specific gravity and dowel
joint strength in three-layer board.

THEEDRE, SBOHOMKE (Table 4)
XU Fig. 15 CiRT X5k, L BOBELIIRK
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Three layer board, T-type.
Dowe/ species : Beech Mayapis
Board specific
gravily :
0.58 O—-—0 Ko = —X
40l 0.67 o—0 D —
g
2
30
=37
X2
®Z
By
ﬁ o
& % 20+ %/'//'/
= o
= .
< {-/
=
1 1 |
8 10 12
DOWEL DIAMETER (mm)
EAN ¢
Fig. 15 &£, £ AEME, A— FLEE
£ A EREOBMR

The relationship of dowel diameter, dowel
species, board specific gravity and dowel
joint strength in three-layer board.

b, FRBROEENHALNCHDLR TS Z LRI TH 5,

THEOHE, TR0 L 5 ICHRBREDTEMH A AEDAKE L » L RO RO ITERL 5> 2HHE
EHELTWBRD, TOMGONBIIBERET S L2 B lcd, BB L AD I Yt
BETDLOD, ZOBE, FAFThNECLOE, WEEX-ELELD L, SRR FRSNIE
B4 % X ROMEEIVN SN ELOWFCET BIENEFIREL D, TheETLA—- FRBEDO
BUERDIICMbE FRDOIRVIIKRELS LD, Tiobb, FABIVNIVEELRDZRDITKRE
{7, RRCAAENRECLDOFNEEDZ D IZNEL b, FREFREIREL LB EEL

bhbd,

LinListh, LEEOSHAC, THHE
THid S HHEFLO B A — F OB AR 23
FROZ D T HBEELTCLES &, &
FEROBEI TRV, THES T BHEY
DE A — FOFEIERH T EEERET
o, R OBEOBRI £ RECPE S
hai0rLBbhb,

3.4 YREEOH

3.4.1 HBEA-F

Photo. 7 TR (£ BRT)
Rupture form of T-type in three-layer
(dowel pulled out).
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Table 5. BJEF— F& 3@A—- FOLFREXREO L
Comparison of dowel joint strength between mono- and three-layer board.

HEohg: LB, £888E: 77

Testing method: L-type, Dowel species: Beech

! & R B EwmE (kg
F— FOREE F— FhE < HESHL Dowel joint strength
. Tensile 3 -4 s
Type of beard Boar.d specific strengths £ F £ (mm) Dowel diameter
gravity (kg/cm?) 8.21 10.16 12.19
e e 0.49 (0.02) 1.8 (0.1) 15.0 (1.2) | 16.9 (1.8) | 17.0 (1.4
i’}a«‘}'\“"
Mono-layes 0.59 (0.02) 3.1 (0.5) 23.0 (1.0) | 24.6 (2.2)| 25.4 (1.2)
board 0.67 (0.01) 4.9 (0.9) 28.7 (2.7) | 29.8 (2.0)| 34.0 (3.0)
3EA—F 0.58 (0.02) 1.5 (0.4) 15.0 (0.8) | 15.4 (1.8) | 14.8 (0.8)
Fhree-layer | .67 (0.02) 3.2 (0.6) 27.6 (1.1 | 26.0 2.9 ] 32.5 (4.1)

&) »y 2 AIEERE

Note: ( )---Standard deviation. *---Perpendicular to surface.

SEAHOIEE (Table 2) AT X51C, 5% FEKETHEREEN o0, LaL, HRELTL
~ Y CADHE, Fig. 8 WRLALL I, —MFF FAEEHEIETLTCN2, ZHiE 8mm DL HER
FRFIRRI L iRl s, Lichis T, = VY EAMOBEE, AR 8mm O L RIFREA-F
DEFEFCIFE X EBbhS, Thdwx, £ EMPHIEREMREREULEOMBED O &S~
¥Th5s,

3.4.2 3@A-F

SBA- VOBE, FABEORBILMCIERER- FOBEGLIZLALAUTH» e, bihe
FEEVZDONI, THOBE LFESNTOBER, bIh F AEXRECEEYSIELTW5L%E
xBhB (Fig 15 3 L OHHBHR Table O, BEREERSDL, < &AM LREH o 1A= F

Table 6 b & ofie ¥ 5 R FRED Lkt REOEABA IR L0 L FEHFHR

SH: < v R GLE 0.55) bh, A1 5 ARCER T U HC By

A= F1 BEERA— -V H- F(UE 0.67) Wik % £ U T\ 7z (Photo. 7), T &t

FAEE: 77 H— O BEHER OB CBET, hxoTH
Comparison of dowel joint strength between o . .
solid wood and particle board. REXRELET Lz, Licdt- T, THHEE
Solid wood: Mayapis (S. G. 0.55) DBE, F— FORBIL BERIAE-E 21T
Board: Mono-layer board (S. G. 0.67) e s
Dowel species: Beech 3, FAREFRECK LTS AREOREL
== = 1> W, E—F =2 N Z
7 £ & 5*%%-3@% (kg)h DINDE, A= FOR S EHEHA B b DI
Dowel diameter %Dow;r Joint sgl;eng_t = TYEAHOZ L, HEDEV-L DTS,
mm . -
o) Solid wood Board 7r, AAD LS iR L S Lo
8 28.0 (4.6) 28.7 (2.7 .
i DHD NETH 5.
10 .| 32.7 (3.8 29.8 (2.0) RO boRffT~eTh
12 39.6 (1.9) 34,0 (3.0) 3.5 K— FEROEE
GE) oy 2 TR EE BREA- FL3BA- F2LEO#HEZ oW

Note: ( ) Standard deviation. T, 2BEOLEOMB IV 2EHEDIL  BHE



A7 4 7eR- FIRBT BRI (X) (BT - 74 - FD — M7=

Pk T ERER % L LB L7 (Table 5),
KER—DOHEM THE TS L, BER-TFO
FOEF REEFBE LR L, JHITHEBA
= F2R3 EA—- FIbh tA—LEDORSE, 114
BEHAEVC LRI B EBbhB, Ll
2h, BT BEHENMTHE T3 L 3 BHA—
FOFRCL SAB L REEREYTR LI,
DT LRSS O R FHED, &
AEFRECHBLTS L 5 CBbh b, +
thb, 3BA— VOl v v /7 R gEEHA— e L
FXDEG D, ZORRAETE, 3EA— Photo. 8 M OHE OHERHR
K ORI A — K X b %< EaA s ) % Rupture' form of L-type in solid wood
(Mayapis).
D ENRERNC S FEEEELYED T DL
Bbhs, BT, BEA— FOBME, A0 otk EDOBEZRE- S BEFAN R o), T
L5, EHERDIEL BT ), LREFRENTE ThbDLEX LIRS,
3.6 BRER— FLEHOLE v
MBFA— FOREOROEDDL, RHELTS 7 vED 1B THD~ ¥ CAND X REFRE I
B LIHG, Table 6 KRTIOCHEDENRVERLELAA (Photo. 8), ZOZ &k —7 17
LH— FOREKRLE LT, FAEFBEYAVS 120K SEBbh B, ~VYEARD LRSS
BERTF, 2-OBHECE~"pIe ) ECEETH S, ThdPx, =7 4 7 1 F— FOLREXEEIR
COEF TILT UL T EESRENE RV 5Bbhs, LkisT, T4hBELEL D
X, o2 OWARTIFOERSLETH D, Lz, BARDTHI LY - T, BAWCET BIE
NEFRERIED L 5 BHELRHTILERD D,

4. ¥ h

AT IR FOFHEDERD 1 D THHEEHROREE 2 MR T 501, ¥ RESHECS
TEFA=T 4 7 AR FOPBIE  BHE, £ AR L0 REEICOLTRE L, ABROMR %S
7 V

(1) =747 VF— FOLFAEERECES JFT A~ FORBIL BEROBEL, ThbHTKE
Vv, RREOHERBIEEA— F, 3BA— FEA- FORMEEN->TH, ¥4, LE, THLRE
HOHPED > T, A= VORI (BHEHS X AEFRECKRE LY BY I IEFL TV DI LRRL
TWwa, Lalicd’n, REGOHRANREL - 84, FORBREIIV- SABLLE,

LBRBGZFERLCBBA - FER\WT, #— FORBIL BHER Y 4 BECEL TERY -
MR, IKEEEIAOBMCE bic . THAREEBRENSEAR L, LHL, IBRRE S REFRE LD
BRI AERBRCI b ote, SOZ LA AEFRECEETIERELT, £- FORRBIX
CEEROBI L AEROBEBLRRITBEC L 2HERV L SAIV > TWBHIERIBEELLRD
25, BiBEOERICE~NS L, TOBENIELDTH, K- FORXEER L S ARESREORMIL 3
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BA—- FEowTbRCEGIELNI, EEBR—- FE3BA- PR LeBE, BRSNS
HZRWTCRLEHIE, 3BA— FOLREEEENEEA - Vi B BRSO, chidss
H&EOER TR, A= FEKOHITF vV /7 EOoBBNI > TWb o tink b5 LBbh s,

3BA— FTTHL LEKEORBREC L 2HE LT fc b, THOBS, LEI Y LERHE
6cm B HRofofed, (L EECEIRTANOEMEN LB L Y K&l - T, FFEEHEBETHRLI,

(2) FAEFBECRIETAAROEBEILEBEDOSS, K- FERC,H»HLLT, ThdTH
hots, 8mm FEDEE, FEFIED -7, THEFEMBEE LTy ARE 722 LITER
L, 77 OBERF AR BB ELEALE LR o0, LAt o C, LEMEOHE, BEX-F, 3B
— P& FFAMP e EBEMN R ERAEUALOMBED S ORFELE, FAENFREERECK IFTHE
HEEA LR LD EEHh S, THOBAEIL 3 BA—- FTowTohTHBs, L BOFELIIRR
h, FEERFAELTHECHRY BELRIFL TS, ZREMBOMNEIL  BHCEHRT 5 oMk
REIWIM Licid, FEDOT R BREHICHEE LI btk bLE2 bR 5, B LR FThdihu
A, A= FORBRBEEANKREV G E S REOBBIRE 8D LBbI 2,

(3) FAEBEN L FREFHECKIETHEIA—- FOBEOMTL, FRBrNE-Th, 2k
AERBRIh o fedt, =~ Y EADEHE, 8mm O LR~ L RIThwE Tl, COZ LITEEREFR-
FOBE, v YEAMOTLEEZBELEHD 8mm F£FRIFELTHLZ ERRLTW5, FABCELE
H— FOPE, FEOMERBEE, FEDAAL FAEOUOREIIIWRELR. L, ZAITH
HEOBEO~ Y CAR—HRONLBARTH S, Lictt-T, FERDELIATLIBRRL L, &%
PRI BRSNS L RS LOMED b O RFERTNETH B,

(4) F# (YER) &=F 1 78— F (BEBA-F, WEO0.67) DX RELFRELLHBE LS
%, BERABRECEETH -1z, LirL, ST EADLAEEFREL TS, »-UCHBT5 L0780 EN
BEARLCWD, Fhdx, BEOSA—F4 7 AX—F2HFRALT, L) RREDKEYEETLS
B, BEBRL LTS RESBEILT LIREOHEL VLWL 5 Bbh s, T4RELS 51
BIAL, BLABENC A~ FEEOIX BRI HET S0, Thid, HAMEOMMITH T M5
HOEEBLETH S,

k4 B

D FARERE - T & FAEGRRT 5EROME, RI4£E, 8, 1, (1964).
2) F &E: FAEOBECTONT, HAREGER, 134, (1965).
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Studies on Particle Board. (X)
Study on dowel joint of particle board.

Influence of tensile strength perpendicular to surface of

particle board on dowel joint strength.

Mutsumi Iwasuita, Tsunetaro Aoki and Noboru Ucawa
(Résumé)

In order to solve a jointing problem which is one of the impediments in utilization of
particle board, this study dealt with the effects of tensile strength perpendicular to surface,
dowel diameter and dowel species on strength of dowel jointing construction of particle
board.

The results obtained are summarized as follows:

(1) The effect of the tensile strength perpendicular to surface on strength of dowel
jointing construction of board was significant in spite of different type board specimen
(mono- or three- layer board) and different type construction of board (T-type and L-type)
(Fig. 4~5). The strength of dowel jointing construction was increased with increase of
inner layer bonding strength shown by tensile strength perpendicular to surface of particle
board. When T-type construction was compared with L-type, T-type construction showed
stronger dowel joint strength than that of L-type, because in the case of T-type, absolute
value of strength against delamination of board was increased.

(2) The effect of the dowel diameter on strength of dowel jointing construction was
not significant in the case of L-type construction, in spite of different type board specimens,
whereas the dowel joint strength of T-type comstruction was somewhat influenced by the
dowel diameter.

(3) The effect of the dowel species on strength of dowel jointing construction was
scarcely recognized between different type board specimens or different type constructions.
In the case of Mayapis (Shorea squanta DyEwr.), however, the dowel failures occurred in 8 mm
diameter dowel. This means that a small diameter dowel of low density species such as
Mayapis is not suitable for jointing high density board. Therefore, the material used for
dowel must be stronger than jointing board material.

(4) Generally, however, the dowel joint strength of particle board is inferior as com-
pared with that of wood such as beech or birch. Therefore, it seems that the dowel joint
construction as a jointing method is not alwais suitable for producing high quality furniture
using the present particle board.

To improve the dowel joint strength of particle board, it is necessary to increase the
tensile strength perpendicular to surface or to investigate further method of increasing the
joint strength.



