MU RS B g (5 5
BATEROWEE (201

weooomoogm s

[ % SLDH5)6)7)8)9)

HOBEES R NET 54 & o CRT, EkThn w5 S5O BEE NI AT OHERE T4 1l
FBLTOAILT E/L.

B3 WTIBT 1o X 0 T FRIB I Fr, HEERoBES Fo, R OBEES) Fr 055, LB
7 Fr THHBHEL, BOEENCECir RTbDO L WDTEL 22 Thh 5, Fr &5
T L 7o L W23 B 57EM I8 007y, HHEDS BT BR U By IEHIcimTs o rick
O, Fe>Fy i HIEeTLS B L i h, BoOEENNEOHABERNThHS,

L2, RS Fo, 5% Fr>Fr oL XiCi3bn s B80S HL D L, Fr, Fe, Fr 03
FD LIPS L DI LD RIND BT OERES o NEOEEH (0] L hdEEOZehd b,
NP ZIC, o ZIHEM & AR SRS HllEER T, FENEEOMCIRI RN S 508
DEBEIL, 2 OENEDHES IR AL A L LT,

ks, ARWIFEAER T AT hic v SR 0 ¥ LCTIESEESE, HamBr 52 bivE Lcrhiig
—HE, BRCHIL T Lok HERSE, BANIU HERMCX L BSHELERTIRETHS,

I HEEES L EEHAEERE S 5N &EOBE

PEERIARS ORIIE S & O £ N b BEEIRNC X 0 BEREAIVEILT B 0%, AH ST 5
EHMOBEREMTH Y, Fh, Fu, Fr KL Fo 2L COIRER IMERE BT 5 2 &%
WEECh 5720, QRFOBEES Fr i & bbb TR D Y =00 2 v iR, 20, BFEHIic Fe o
KEBRY T A==~ TFF ~akHnic, Tibb, FrOFe>Fr THICEOHEE I WEL CHE
W L PETHRE ORISR A b A & LTS,

T2 F A3 RRGIERFC X G TEIICIE T TR L, R Y S =~ T F T A D 5%
T~ AR (BT A 2 ~, B.P.78°C) %% F ARO _LICH L CFESIEL, g 7~ %
~IZT1 B AL BWLERL TR AR TOc b DR vz,

PRSI (R SRR — S O A f T 200 glom® TR EM A, MR —ER -2
BT, DWTHLD B L —2i il s ERR e 7o . B0 7+ 21i0inn b d 5 19
BROT 2V F 2y MR DT,

(1) BERETHRE & BERE 71 & DBIR

@ /Mdn MHNERE - rmffﬁ‘?”-tf-:



— 8 — SRS 489 &

on 42)

[ 100}
o | 80

T B

g ' \ 2 e
[ 1 . 5 7 50l
o E L -\(i) 5 Wy

.% P\ \ _g ,__40
£ by ogof- . =

3 H = 3L

60 x
N o %
40L i\ e S z b “\‘\‘
T~ @ 10k
20F TR—
* L L T
S 700 750 350 250 720
& 2 (mm) HERE Bhin) —
Area of adhesion Velocity of loading
Fig. 1 BEETRE L 5 HOBIR Fig. 2 FEfRE & #5754 » OBIR
The relation between the area of The relation between the velocity
adhesion and the adhesion loading and the adhesion
strength strength

Fig. 1 ol (1) % lap joint (ZER) 0B BERBMEATH D, Wik (2) 13 Fig. 1 HEDZ & &5k
FrefE OB BREBATH B, WFhb 130°C 1o 1BV L e b ¢, B
NENOWROBERE R Lom® KRB LI DTHD,

(2) FEMEE L $EE S L OBIHFE (Fig. 2)

Hith (1), (2) ORBRAIL Fig. 1 04a L AEchH 5, 1, DGR DEFERBATL AL T 130°C
T THEHTINE, BRI 1om® O rhERA o,

Li_hOﬁ%biﬁﬁﬁﬁﬂﬂwm%ﬁﬂ%%’d‘é\f—'ﬁé@%D&Iﬁv, Fh, DEFRHERDEHREOHE
WFEALRBRITOBR X b EhEh —s2 L CiF\,, F.P.L. B CEWTIXFRTELLT 0.015
infmin £25%, EHGRERFTTIE 500 kglmin LIFC 35\ T iFot,

I FEMoEEHRAER

() PEABPRE ARICHAN B & 5 1 Wil b DR ORI, FETR, - ¥ 1cibi~ 2 & SBRIE D
TR £ 4R & DTS fA, BRSO BRI L ) PREAR AT B b, JCNENEE 5 »Hkb & ) o
D~ 550 D EMORBF TR W U Tz, b2 SR DO EHIT 0. 60, SEEERT 2.3
mn, SEEEIKE 12.4% C L CFRG A CH 5,

HEEHIAD LB TH B,

@) HRMGRBEAE RT3 5 =IHME2M Solidite No. 1 % Jilvs, WHERI (8- % v v %
7 & v Ik 50% ¥R 10% L.

b) RFFEFEAUELA CTHTIER 7 2 5 4 2 No. 104 %\, FLHIE NH,CI 20% ¥k 5%
WL %o



HHES BT 5058 GE5 8 GERD — 8 —
© HE¥Avrr— FTOlE Table 1. ALGRIIEREGEHIOMEE
BRDEBYTHD . The property of synthetic resin adhesives
Casein 100 % ] |y x5 4L No. 108
NaOH n H H SOlldlte No. 1 Igetalime No. 104
a 7 o . I . -~ _
ﬂ: H glem? |
Ca(OHD): 20 ~ Specific gravity b13 | 128
N 3%z o/
H.0 300 ~ Rels/mqperéentzage ” 7118 | 0.99
RiEg - P A . b5 Poise 5 : 3
IO U 7o Viscosity | 0.76 17.51
. . s # M OBR dyne/em |
) KE7rr— EEERDOE Surface tens?ojn 50.13 74.64
R 2 1 e 2.73 5.52
KO THbH. Ablllty of permeability : i ’
Soybean flour - - o
(Benzen ext) 100 i —EE
NaOH s » (1L mm)
D. V. L. 5| 587 347 BB
Ca(OH)g 15 7~ ' D.V.L. tension type adhesion strength test piece.
H.O 350 7 ‘_7]2 i ’I\ / K -
2 < <0 254
, - iy !
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5 RS LT AL Lo B SIS A% ) B SE
@ ®BHIE AEEfhT Lapjoint tersion type adhesgn strength test piece.
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FERE FTcd D DA 80
*C T 2 IR O&
KENMET LWL 5 ICL
T il ik 3 HIH
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Table 2 [Z/RT EFB D THOT, HEEHDNTFRLL~N, 22 F.P.L. % 100 &3 588505
BRTE,

fil B fii B

1) F.P.L. SHrEURERE e T 100.0

2) B R 82.2

3) D. V. L. 5IRBEEZE SR 64.5

4) TGS B 20.0
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Table 2. FHEHEEEERC LD
The adhesion strength and wood failure by
178 H Phenol resin (P. R ) Urea;
Adhesive F.P.L. % 100 & - \
£ OB U o3& O fiE™ £ B # \
Experiment Calculating by Experiment
BiEnwEs AR N EE i
. fi AN 2 NS
Measuring method Adt 1e51on‘ Wood Adhesmn‘ Wood Adhesmn! Wood
of adhesion strength strength | failure | strength | failure | strength | failure
S A kglem® | % | kglem* | % kg/lcm® ‘ %
| | | iara
X 4 137.4 100
shear ype .
adhesmu §trength Min 67.6 5 100 l‘ 100 | 114.9 i 10
test piece Mean 98.2 | 24 100 | 100 : 123.6 " 56.1
|
T | T e L
\
. . . . 104. 100
D. VDL %[ﬁ]"_ﬁ'}%ﬁ Z'j;r‘t’%ﬁ)ﬁl‘ Max | 120.0 100 93.0 22.2 ’ 0 '
. L. shear type . !
adhesion strength Min. 61.1 0 90.4 0 | 53.0 | o |
test piece Mean 92.5 12 9.2 | s0 | 787 | s
|
Mas . ' . 2. 91. 100
1’5}]}3%]9}1@5’% jj;ipi‘%};}_ ax 80.0 100 [ 61.8 22.2 1.3 }
apjoint tension type . ! .
adhesion s.trength Min | 44.4 0 i 65.7 | 0 55.6 0
test piece Mean ‘ 69.5 | 47.5 t 709 | 197.9] 8.5 35
[
—— —— e A et e S
| Max, | | a2 o
D N oAy s i Max | 26.4 20 20.4 44.4 | 43.2 : 0
Abrasion type ad'hesion ’ Min | 10.4 0 15.4 0 9.6 ’ 0 :
strength test piece Mean | 19.1 5.6 195 | 2.3 244 I 20
o S | L o
. Y ! i
gl;ﬁﬂjﬁ%ﬁﬁgﬁﬂ_ ax 115.6 60 89.3 133.3 113.3 l 100 i
Tension type adhesion Min 711 0 105.2 0 88.8 70 }‘
< : i
strength test piece Mean | 106.4 38.8 | 108.4 | 161.7  101.4 ‘ 94.0
o o i B I | ] !
Max. | 916.3 | } |
mjigﬁ, J:Z)i%t jjﬁﬁ]’%iﬁ:q ax. f 16.3 ‘| 80 712.7 \ 5 ‘
esion strength tes . ‘ )
piece by the Min. | 509.0 \ 0 427.6 | 0 (
bending Mean | 687.8 | 13.7 572.2 2.0 {
S S SR . !
fif =& # O F.P. L. AERTC RS TRRLANEEY 100 & Uiclid OB RESHBOF
RRTBILE 20 HTH S,
* e X BRBRORERL, MWW®WﬁT%6M
R T RO RS T b
Remarks: *! Shown the value of various adheswes, also the measuring value of F. P. L.
The number of each test pieces, 20.
*2

The results of bending test shown the modulus of rupture (kg/cm?).

The results of test shown the adhesion strength of the normale state.



MEBERCET A0 ES5H)  GERD — 87 —
S (kglem®) 3 X ORITMrER (%)
every measuring method of adhesion strength
resin (U.R.) | Casein glue Soybean glue
[ o
F.P.L. # 100 & | | F.P.L.#% 100 & F.P.L. % 100 &
L 7o & D fiE*! l E [ LicE o . L el a o fig*
Calculating by | Experiment I Calculating by Experiment Calculating by
F.P.L.=100 | F.P.L.=100 | F.P.L.=100
T % ) | kR |95 N AR | PE B 1 | KRR | & | AR | % | AR
Adhesion | Wood | Adhesion | Wood | Adhesion| Wood | Adhesion| Wood | Adhesion| Wood
strength | failure | strength | failure | strength | failure | strength | failure | strength | failure
_kglemt 95 | kglem* | % kelem® % kglem® | % | _kglem* | %
100 100 148.6 | 60 | 100 100 98.0 | 20 100 100
I
100 100 125.6 10 100 100 57.4 0 100 ‘I 100
100 ! 100 137.2 33.9 100 100 I 75.8 7.0 100 { 100
~ i o - |
| |
75.7 100 120.0 5 80.8 8.3 i 78.0 | 1 79.6 5
46.5 0 55.0 | 0 43.8 o | 34.0 0 59.2 0
63.7 | 90.9 87.3 | 1.2 | 63.6 3.5 | 46.1 | 0.4 60.8 5.7
i | |
! r’ |
66.4 100 126.7 10 85.3 16.7 ‘ 71.1 5 72.6 : 2.5
48.4 0 44.4 0 35.4 0 ' !  40.0 o . 697 f 0
55.4 62.4 { 80.7 i 1.0 58.8 2.9 & 55.3 1.0 ) 73.0 ; 14.3
B | o ‘
| | | |
31.4 9 | 33.6 | 40 22.6 66.7 2.4 ' 0 1‘ 29 | 0
8.4 | 0 22.4 0 17.8 0 8.0 | O ’l‘ 13.9 0
19.7 | 35.7 28.1 17.0 20.5 | 50.2 | 15.5 0 | 20.4 0
|
! [ ; [ -
82.5 100 111.1 100 74.8 ‘ 166.7 ! 62.2 ) 0 63.5 0
I | |
77.3 | 70 8.0 | 0 63.7 | 0 } 40.0 0 69.7 0
. |
82.0 94.0 93.1 62.5 67.9 ' 184.4 53.3 0 70.3 | 0
! N . | o i o o
| 875.6 ’ 631.2 | ©
| 597.3 § 183.3 0
5 732.5 j | 360 O
| | | R I S S
Thbo

type is 100.
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BRAMC M AEHERE 8 X ORI kT 3 A 52 U oo

©) #o OFRTE 30 (5O L MEHAMTAN, 20~25 inch T 2 WNIRER, 75 bslin®
FI55HE) TkE 28 HEAS

(€} EBIT 20~25 inch W C 2 IRHIIRER 75 lbs)in® Cik% 2 WHIE:A

(d) RS 16 HHTEE.

(6) ¥z 32 Wi 45°C, MERIBEE 30~35% 1T THER,

() kgt 30 HOFERF D5 B 10 Ao AR TEBE L MEL, £ oM Fig. 8 1R
ED

(@ #H oI 20 A < Hic (), (©), ), (6) » cycle #fFv, 5% 10 AR L kR
Fig. 9 K77

(h) o 10 @R T B), (@), (), (6) » cycle & {7\, BHERL Zofidl Fig. 10 iKR7,

L EO#EREN B P.ROIEHEMAMEORFr s L 2R TH, U R. L0 M. ROTFELWETY &
fol, S8hh %GR & RIRTE R & O Ibiky U U588/ 5 BB A RET L 72\,

V  EWwoEE RS

AROUH I L OB PR A (S B ISR R E TSR 5 X O O 0 MEIE R BV, WHTE
ZEORADD I B, b bDORBFNEID LR THD,

(1) 1 ERemKMEARDORERE

BIRWE7 A4~V v EIERERS Hla A\ CHERE L 7 1 ISERTTIHKE AR O BBRIEII S RIS W Th I b %
HTHHOT, TAD3 HLArLEROEHCHIEL > 23 DT, »OlkEREL B L 5 2 3 DTl
e bicw & O B ROER LT,
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Table 3. SEEHMEHIEEE S X OOREILE & (%)

The adhesion strength and wood failure (%) of various standard

A OBk I y
Method of rooom i weoow v vi
experiment - .

! ) - o i .*
Hﬁl%jj Max. | 167 (100) 166 (100) 163 (100) 165 (80) : 173  (40) | 171 (100)
i‘trgﬁz‘&“ Min. | 133  (30) | 126 (10) | 122 (10) , 125 (5 | 118 (10| 132 (5
kglin® ; Mean | 149.5(61.4) 138.7(34.3) 136.9(43.9) 138.4(37.9) 142.5(20.8)| 150 (45.2)
) Max. | 26.7 (100) | 26.6 (100) | 26.1 (100) | 26.4 (80)  27.7 (40) ' 27.4 (100)
Isggflsg‘&“ ‘ Min. | 21.3 (30) 20.2 (10) | 19.5 (10) , 20.0 (5)|18.9 (10) 21.1 (5)
kglem? Mean | 23.8(61.4)  22.2 (34.3) 21.9(43.9) ! 22.1(37.9) . 22.8(20.9) | 24.0(45.2)

o3 1.5mm ¥R 3ply, #EEHIL Solidite No. 1, BiLH 10% ¥m, HNE 40g/R3  HHih
20 kglem®, FERGFEH] 24 hrs, BRIEER 40°C 10T 14 hrs MZEAL, & BICHTIESEPICH) 10 5 BHEL g
LD ZhZRoHMBORBR 2% 20 MIFE L. thbr RCRTEROSBHEMC L b, Hikk X
U IR LR & fT o 7o kiR Table 3 W32 2 < b E DB AL, ZhixEhiEdE(thod
MW L EHATHEDTHS S,

T CHEEEERE R

0 i ABIERES 1 BT X AIAERE - 3 T

VBEEACEE T i
\'m \UT THROUSH CORE

T-
i

e OREURBER SRR AL U RS 4
145(+5)°F 12T 20 Wizl 4 Wl asdk L
B Le]

WV ORERBER SAREIRR i USSR 48 B

AEE, 145(L5)°F 1T 8 WSEhE, 16 B i
Kb, 8B 145(E)F CTRIR, 16 15T Lol
At i Rl Scur Tmeovgy (oRE
HIKEE =T
VRS AT : 4 BRIk 8
VI SRES A LB 48 Bk ]

SPECIMEN B
B, US(H5)F 1T 8, 16WIIAK  Fig. 11 Lo ABHEE IR
B, 145(£5)°F 12T 8 BEHEEME, &S BT 16 BLUT YT 2
Adhesion strength test piece of J. A.S.
FEHID M 7KEE & 145(+5)°F i T 8 Wiffizls s (Japanese agriculture standard)
Ty, 16HISKEE and it’s atachment

foks, AT 2 Y 7 2 v+ s JOERF OBRE Fig. 11 0Lk TH5H,

LIRS L OEH D TSI 5 UIEE 1 5 2 ST OHMEIE L 1. HimkE LR
LB A BT 5 7 D FEa BRI SN TW 523, ERFEROBUCEL T,

nks, EOUEIIREEREH & L CREHICIC 2 7 3 vRIIED AR A LSRN D L 5 0ied L bR 2 T
$ v BURR REFBEIIEERE KSR L T 1 BISIROFBRCEHE L D 2 EHOMIERE 2L FHIN S
ICEDTAS, T OENICILE EEERE BB 2 OF M Ll g Bk & U Ol = LB L e oT, R
HBHGTOREICHAT oL Y TH D,
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Table 4.

and other various standard.

AT oI i
Method of experiment \
. | Max. |
e 7 z.w 188 ' 140
Adhesmn.strength Min. 83 | 84
kglin® “ Mean ‘ 133 l 118.7
Il
= . ‘ 2.
B % Mz.ix ‘ 30.0 22.4
Adhesion strength | Min. 13.3 . 13.4
2
kglem Mean | 2.2 19.0
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Various type test pieces of thick ply-wood
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(@) D.V.L. 3% iR X 55k E O
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CHAY T B FL R VU xR AGCCBAg T, Flodtss
A T 3 T B BAL A TR 5 AN B H
D Ulsv e, BRI L ARCRT S L
iR 3IGDBR I D ¥V AL Ui by

RGN B 1o ZOHEREIRA L Ish0T,

7ply ¥4 2 2~ ZARFAT 7 1 —~ 40 B Fig.

12 0= b ERBRH AL 500 kg SRS TEBRL LD TH S
(b) HErFroRky Ric T 5854 0BEE IR

5ply LI Eo&HIT
AT 7 = L ASREI B LTIV TV B, B

FraRT 3ply 0T 52 L X b TFRTH Y, MBS

Ve S BIBESSO B b HoT IR 72
e
HEP IR ORI 7 A 1< )~ RTREEEAIC X

%5vy 5ply 3/8" J§, FHZvy 7ply 1/2" &,

W5 vy 5ply 127 [§, v 7ply 1/2" B, v

9ply 3/47 EoatRAw MV, BERFOWFEE L

TR—D < F 1 LD ARG ORBRT 2R,

BOROHEEL T 5 RN 2T, MRS

S, RAEADTC X BHERE OB RE DI D

Lt Fic, 3ply i35 & D iy, #

ZOISTD I 3 ply IHIDFTIIL 7 SR A, HA

I, ZDOLEXEHHT X % R EO &R L

E WECTE LI, o¥ic, Fig. 13 Ok

| DR R % 40 L, BBk L

T 500 kglem® AHEEHRIC T Wik X

O LA K BHERUER) PUiE % 20 (8

Fotce FOREFELL Table 5 D& kH

ThHoT, RBRFOBRC L 58T

LROZEL T,

If HifR
FhurE, HHVIEM 3ply i
HHIL b D,

1Ta, IIb, IIc, IId, IIf

STEREELLD D,

SM1l 3 ply DFBRIT THA DK

Ia, Ib, Ic, Id, Te,

D

Tire
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Table 5. JR%E B 2R OERE 13 L ORHEIETER (%)
The adhesion strength and wood failure of the test piece of various type
2B OE 0 MR : ' :
Type of test piece Ta ITa ‘ Ib b Le Itc
o E‘;truction Ofm . “b?zood 7 :/5 p{Jyauan | a4 g plls_;auan ‘ 57 :;plgauan
ply 3/8” thickness 1/2” thickness | 1/2” thickness
R fig Max. (15.0 (90)H5.2 (90)&9.4 (100)29.3 (100)121.6 (100)37.4 (100)
®EH Normal Min. | 9.4 (40)] 9.9 (30)19.4 (50)19.6 (60)16.0 (30)27.4 (40)
test |
Adhesion s Mean 11.9(65.3)p1.6(5?L??gg.}(81.3)23:f§§?;3)39.fg§i§)31.4(§§1§2
strength W ok | Max. 12,5 (90)12.0 (90)29.4 (100)/34.4 (100)]18.2 (30)27.8 (100)
kglcm? Water Min. | 8.5 (60)| 7.4 (50)h4.6 (70)19.5  (60)[10.9 (10ﬁ22.9 (40)
proof test | Mean |10.0(73.9)| 9.6(73.9)(21.2(92.2)[23.4(88. 1)|14.4(17.8) 25.7(89.4)
® B o0 B OR g | :
Type of test piece Td | 11d Te e Tf Tt
. - § v Sen +« v  Sen € v Sen
Castri}/ztionoof ﬁ{; -w%%d 7 ply | 7 ply 9ply
AR p y,__,_,, 1/2” thickness | 1/2” thickness 3/4" thickness
w e | Max. [23.5 (100)20.6 (7oﬂ23.7 (100)/28.0 (100)
HEAN Normal Min. [14.7 (100)[16.8 (40)(14.0 (80)15.4 (100)
test
Adhesion €s | Mean [18.4 (100)[18.7 (55)20.1 (96)(22.1 (1ooj
strength w k| Maxo 17.6 (100)34.2 (70)120.8 (100)27.8 (100)20.6 (100)35.0 (90)
kglcm?® Water Min. |14.6 (40)|31.7 (40): 8.5 (80)|14.2 (90)[14.6 (30)25.4 (10)
proof test | nroan 15.6 (70)/33.0 (55)16.3 (96)21.1 (98)(18.6 (70)30.0 (52)

SOREELLLORTHRT L0,

ZOFERD D EEEFEARR T T 5 X0 O ORMIIIERN oL, BHAEESR Tk N EE
LIz S WBIRED B, B bR EMIE =T 7o, 3ply ST 52 L2 2N ThAZ EAH L,

(B) HPHRECERICT IAWOEEN

LA B fe BN IR E X O RIRE ST 2R L O MIET 5 2 Lidfeolen’, £okk®
MR LD LI > CR—EERER Y A\ CREENMKT T 2700, HIMERSL L Y TOWFEOERL
5 Y BT OMBRBEO & 2 S HBABEDHER L LSEETH D £ ORI T ol 55
2, IR RETHOT—RICFED bR B EFTIREDT U o,

GEFAARM I RECR R T3 i 7 3R LT, RERE X 1.5mm, HIREL 0.4, 0.6, 1.0,
1.5, 2.0, 3.0, 4.0mm 2 LCEKRII TR Y 10~12% OFFAICHEEL 7,

R L 2 BERE A,

Phenol resin adhesives Solidite No. 1 F{t¥| 10% ¥R

Urea resin adhesives % % 5 14 U. A 61102 &, BYLHIHEILT v = v 20% Uk 5% 5

Casein 100
NaOH 11
Casein glue 4
| Ca(OH). 20
‘\ H.O 300



—%2— FRSERBRIB I JEmE 5 89 %

! Soybean floure (Benzen-ext) 100

| NaOH 8
Soybean glue il

I Ca(OH), 15

“ H.O 350

DEWHEERMAIRKD LD .
® = Phenol resin, Urea resin 40 g/(30 cm)*?
Casein glue, Soybean glue 45 g/(30 cm)?
E &% F1 10 kglem® FEAEET 20 IR
Phenol resin adhesives (= X b HEE L 7o 8RO LEERE 80°C 12T 2 MBI % 235 & O SR Y
T HUFGEE 13 & b {707,
AR 5 HRMORE % & 0 X 0 FHEEH], PBUEEENC 40 [idH CRERT R ERL, chaatd
BEEC X D 7 AL Lic, REMERLIES 500 kglem® LITF & L,
HRWo R EKREIAD LB D,

Table 6. BB TS KR (%)
The moisture content of plywood at testing

o ﬁ%ﬂf}i@)’%? Thickness of core ‘ ]
T (mm) 4.0 ’ 1.5 | 0.4 l R S
_{lA#RS Al Adhesive T e S R
OB M oW Phenol resin 12.97 ) 10.59 ' 1044 | 11,33
R F OB 8 Urea resin 13.38 | 13.31 12.30 ‘ 12.99
HEAY o I — Casein glue 13.15 ) 13.76 ' 13.89 13.60
Soybean glue 14.60 \ 1440 | 13.70 ‘

KE 7y n ~

FoflEE s Table 7 B8 X Fig. 14 &k H,

Table 7. RIS % Fic ¥ 5 4R OEER (kglom®) 5 X ORHEEER (%)

The adhesion strength and wood failure of the plywood of various thickness core

HIf o JE & | | |
Thickness| i ‘ |
o of core | 0.4 0.6 1.0 1.5 20 | 3.0 40
A ) | 1
Adhesives ‘ ‘ ‘ -
S " : :
| 46.5 3.8 |33.8 ’ 26.6 20.3 | 16.5 | 12.2
Phenol test (89.3) | (61| (55.7) 1 (48.6) | (65.8) | (63.5)  (34.4)
resin | WK 1574 | 32.3 30.0 | 25.0  [18.2 15.6 | 10.2
| proof test | (ES? | (86.3) | (53.3) | (64.0) (43.2) | (43.2) ‘ (47.1)
)'l . ME o N T o T e —
ey | 48.3 3.3 |oes  |aso 19.5 19.5 14.0
Urea | test (95.0) | (86.9)| (92.2) =~ (85.0)  (85.0) | (35.0) (3.5
resin "T\}V‘Jfatgjr‘ 19.1  |23.2 |18.1 17.3 1.2 11.2 5.9
proof test (0)7A (i) (2.2) ‘ (18.5) ‘ (4.7) ; (4.7) \ (1.1
M hE | i - T - T T
Casein | B M la14 a4 207 los3 6.8 | 16.8 12.2
glue ‘ test (65.2) | (40.4) ‘ (12.2) | (42.1) (47.6) ‘ (47.6) (43.7)
Soybean | b B laes 1256 200 16z 144 li2a 9.3
glie | "0 | (8| G| @9 @»| @] s | G
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7ok, Fig. 14 oFHE B ik EE

220 |——
X (mm) PGy v (kglin® 7243 kgl 0 7 REDANT) Kot S Y =342 021295217360
. ) L 2 DR BTSSR0 Y=30947- 15 $51+14971°
cm®) & OFCIL y=a—bx+cx® 7 p[H 0|\ ? BREOGIAR Bk - 273 2L AL
. e 8 AMOTh = Y= 200-G3 5L 650)°
b BC EVHPIL, EPEEAIS SO 20 \ 5 KRN - y=lzazzm—5s,7ezi 62!%’
40 - = 1) iR = -
e —— ol N\ ¢ R AT Btk 77 5 95 53z
RE7 x4~V G 20 \
W1k (kglin®) 3 M52 g0 \
v=342.02~129.92x +17.36x* & Em \{
. 5 n 7”5“ AN
(kglem®) B oo~ — \
29 Wl N \
y=53.03—20.14x +2.60x* R = \\ .
. 120
.................... (72) P AL .
RE7+ 1~V v 50 . ‘\\ !
) 3 5
Mk (kglin®) ) ;
s 6 ~$ %
¥=166.77—53.95% +5.94x* a0}~ :
(kglcm®) 20
y=25.86—8.36x+0.92x* ..(73) 0 TR 3 10
o W, (mm)
BIREE7 <Y v Rils e

Thickness of core

Fig. 14 s B 5 SRS
v=2309.42—-115.95x +14.92x* Adhesion strength of the ply-wood
Ckglem®) of various thickness core

Whe (kglin®)

y=47.97—-17.05x+2.31x*

RIFEEE7 A<V v iR
Mk (kg/in®) y=253.39—78.62x+8.64%*

1
/L
!

(kglem®) y=39.29—12.19x+1.34x> Poca ol A —
.................. (75) Flg 15 Scarf jOiﬂt @%Ej}@ﬂ}z“f
hEA Y VL — Analysises of adhesion strength
f f-joint
e (kglin®) y=220.40—63.53% +6.50%" ob scart-jom
(Rglem®) Y=34.17—=9.85K+ 1. 01X% « ottt et ettt e e (76)

RETN—~
whHE (kglin®) y=182.14—56.76%+6.21%®
(kglem®) y=28.24—8.80X+0.96K ...\ttt e 77

V RMOEEN B SNIMOBIREE

Fig. 15 © X 51 joint O} « L L P 0EfNGE2 DI IS, HEREEICTTS L OEEH RO
Gk Peose 3108 Psine Thonb, FHENCHHT 5MEY ) HEETY o, BHHICHTT 2
BT D EERE A © &, RO WT AT L 0T scarf joint MBI h B L LD, T
b, Fig. 16 O X5 IeEr b s,



Ii

\
Adhesion —
Surface

i

1

Fig. 16 ROfEoHGEH o LEAMOEES «
The tension strength ¢ of adhesion of cross section surface and
the shear strength r of adhesion of radial section surface

..... P2:bh/(sin @ cos @) .. ....{(79)

IR IR 5895

DB e
TR EEZLE
scarf joint D1
40 scarf DOfF
FIEE @ OFE
R B R
brBIETTH
Bo ThERBIR
% & Fig. 17
DE>5ThHbH

Tiebb,

scarf joint OMEFIIERIE « 2% 30° LITOWMHCIIAEEOMAL L hICHE L TOMERTY &1L,
40° DIETR I PEE L2 A0, ¥ il os e EEm OIS 5, S5 TIRBEESEHEN

FREDHZLBEIDLN D,

LinLienih, 084 ¢ B LU o 3IEEMC R AT O MIC B LI L EZIEETH
BH3, scarf joint IZR\WT e BEZIUL 0 X ¢ OHHEFR D ROT LA B, scarf joint @

BERIDZtehb o0 UDERLL,

=
S

strength of scarf jont Wood
~N

i
Ratip of Fenzile

Angle of adhesion surface
gEH@OAR R

Fig. 17 Scarf joint o FHFEE & WIEEH
DF R & DN OFIFTIINIER
The theoretical relation between the
angle of scarf joint and
tension strength

2
1000

ool

s;&;;&a;a&&ﬁﬁ&&xxxﬁ

7001
A
7
7
7
. 600 /)‘
N P
4
ENT ZR
il & &)
2 %)
& o
400+ 2
, 7
b N
g %
Bl L %
200

1001

0w % w0 w Pra—
Angle of adhesion surface
BREE0 B E

i L ,
70 80 90

Fig. 18 Scarf joint oA & PHEEH OB IR
HREE & D [H ORI AR & S5
The theoretical relation between the angle
of scarf joint and tension strength
and experiment values




WHES BT 2 B9 (55 5 #0D

B A scarf OFEENR 77, 10°, 20°, 45°,
60, BXO 90 &z &ienh D.V. L. BIEELIEERES
HRAZERL, ARNGREGEHIC THRE L 4ton R
HITREFRBRRRIC T FE TS 800 kg/em® LITZ T
AEL iz

ZDFEFAL Table 8 D k) ThD

LI Eo BEA Fig. 17 ORI L 25T 50
&5 % Fig 18 ICfEl L 7o & & ABEMME L IERIC L
SEBL, SBOENH, £ OMEEFA S &
O AR,

0B E. Boek, A. G. H. Drerz, HAWOINK

T2 E DBREDWIFET I\ T 2 BIRFTIZ ZRITH Turieu .

(Hm ) — 95 —

Table 8. Scarf joint L7z % S§fD

5 [RAREE

The teunsion strength of the scarf

jointed birch

BERET O scarf fHFE | BIEMEE or kglon®

Angle of scarf Tension strength o7
(1:10) 976
10° 529
20° 320
30° 242
45° 165
60° 122

90° 88

W #HE MG LUEROIRE

1) FEHOEBE NI L CHIFRE

BRI AB R EN M 2 KBS T UDTIHE L TERL, 2 OiEE 3 L O sRER s Table 9,
Table 10 D & 3 VT LT HEH OB 1% L ORI BREE & 1% & A EHFOHVe < SERRREET R L THEfE &

b, SBOERMOIFBICHEELIFLLDLET S,
BRPRALRRE O A pU S ST AU R 5
(@ ST~k
E 0751 1 05W £ 26K
B O0.975 A
EE 140kg
(b) 817 B
BB AFS55R (Fr—~+—fF 4.2 5
&K% 10.5%

FeEE: 18 TR Scarf joint [EX o 12 f%
PEREH) HA~—2F 1 1 Co. No. 109 (JRIFERHING

BE(LR] L7 v v 10% %5 5% VM
BHE 35 g FHR
E & 25mm K~ 1R EITER

FERGRER] 40 W] (SFH 207C)

joint @ £ #5158 8 12 8
ol 7 12 9
a3 6 12 10
galt 5 12 11
M5 4.5 12 12
el 2.25 12 12.25
TR 8

12 8

Fig. 19 #ih b O~k

Size of the arch laminated wood

R > joint # 2~3 A

551 R H 8 R, 12K, 8RD
A =7 Uikt O CHERE L e
ZERTRTLOTHOT, H7RLEL
TURES 1 R~ 6 JE % T L[’ UHF
DR LI DTHB,



BB 5589 %

FOERMOM LEBRA AL, F.P. L RRRAC & EREIRR, BFEL T\ i OBl
HEART o, FOfERIL Table 9 ICRL, T/, HiFHBROMERL Table 10 DL BH ThHD,

IR O BTSSR (b 27 h 1.57)

The shear type adhesion strength of arch laminated wood

Table 9.

EE3 & i PN #
Part of adhesion Part of wood
g g PRI 0 e (%) | e s W ok fFE S sl
Code (normal tesgt) ) ‘ Wood failure Type of rupture Code \ Shear strength
1 AB 1268.0 100 B 1 H 837.2
2 BC 667.0 60 B C 1L 1224.1
3CD 1070.1 60 BCA 2 E 1319.4
4 DE 1429.3 100 B 2 K 1165.4
1 EF 1231.4 100 B A 2P 960.2
2 FG 1180.1 100 B 31 571.7
3 GH 835.6 80 B C 3 M 1513.6
4 HI 989.5 100 B S 1084.8
1 1] 952.9 100 B 76.3 kglem®
2 JK 1165.4 100 B N ]
4 LM 916.2 100 B rupture.
1 MN 879.6 70 B A A EUH SR BT
oNo | sz 5 Boa The shear tailure trpe
3 0P 1143.4 95 B C rings
4 PQ 1370.7 100 B BT}\%%‘I};@%gﬂure type
1 QR 989.5 100 A B of saw teeth like
¥ o 1036.5 C pErskELIy
 rokgew The Shear filue type
- T - T (glue line)
Table 10. BINEERTH O VT BB
The test of bending rupture of arch laminated wood
(b: 6.4~7.1cm, h:3.7~3.8cm, [: 48 cm)
— vy N =
?‘?:0 d? f Modu%]:swc:f ﬁ}é(etﬁjr{ii ?&pture }Bendiﬂr?gvifguggy’s{%ﬁédulus TM{ j%f B t:—& [l_:f\/loié,?cure1
kglcm® | kglem*( X 10%) ype of rupture %
o 517 54.2 A — | 176
I ‘ 471 62.3 A | B | 150
2 400 53.0 A B | 14.1
2! 327 53.2 — B 15.1
3 327 55.6 A B A i 16.0
3’ 428 60.6 B A ! 13.9
4 - 476 59.2 A A | 153
4/ | 447 58.9 A A 14.6
o : 427 57.1 f 15.2
2 aHomE

R—EEH 7 +Fh & 7 BRI\ T i s L OB IR D ERRIC X ) B5ME AL ok 2 A Fig.



The midulus of bending rupture

mﬁﬁim/é)
. Grain direction
Fig. 23 7 &R OMHMEERE &
H W s tR B & DR
The relation between the grain direction
of face and the modulus of bending
rupture of Beech ply-wood

MHEB BRI AUE (E58) CGERD — 97 —
A B
Fig. 20  fh o 7% # B X
The type of bending rupture
100
G
E a0
El- 14
o &
3 ol
s 8 1z
an o B3|
2 % 00 w3 =
i g 4 Z,:
E 3 ; 1000~
£ b 0;%,.1’_:; 2 k.
g,
i %aau-
w- - — —oeo
ool
wor o90.
400
20f o0
0o o0 200
, . | . , , , P | , N , M )
v o 30 a5° @ 75 9 [} 157 30° 25 w0 75 90"
M EE ™R g A A
Grain direction - Grain direction
Fig. 21 7+ OMfEEREE L Fig. 22 7+ Fp OMHMEEME &
HHVF TR LR A & DR BREmEE & DRI
The relation between the grain direction The relation between the grain
of Beech wood aund the modulus direction of Beech wood
of bending rupture and tension strength
go0}
fooue
qou [~ 500r
ook 700}
9001~ 2 L00F ?
= =3
B g E=
2 2 7] 5001
E & &%
- 500 2
t SE L
‘@1 400 = ot
200+
k-
0k
200 —esv
vk | 0o -
) , L " : P 0 , \ , . .

1
307 57 "

CmmE R
Grain direction

24 7 FE RO RO WHEE L
L BEE D REE & DGR

The relation between the grain direction
of face and the tension strength

of Beech ply-wood

s
0° 57 75 93*

Fig.
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21. Fig. 22, Fig. 23, Fig. 24 0 Z x (L BEI NI,
I 5 =

. REOEF L5 Z LICBWT, ZOEBENXNEL CEEEDHE L LT\ A ZOEECD
WX, A2 OEES L BEOEEN LN H D, AL ORI MEL Tiohs, EENEEHR
CESERERIML T, Fr (BFHBI, Fo GEEROESES), Fv CRMOBHESD O 3FOKRIOH
SEMNTTREIC 75 ) OB HMNE O HHE LB b ThH BN, L LANT OEEFENNEOEREH L » &K
DZERD D TP ZIT T ZHRH L AR oW CEEROBEF HIER R T, SRS M
AT BIRD D DOEDEMEIL, 2 OENEDIEE IR E e A & L7,

I, EELR & OBERE IR & BERE o & OBk

PERE R O R ELEE S X ONISE S 5 BERETIRRIC X D BERS 0B (LT %, T DOBIRE Fw>Fc>Fr
THICHOBEENEYRT T L SER, Thbby Il s vIRBIUAY = -7 F 5~ BEVTEK
o) el

. FHoBEEHNERE

o =R oH

HBfr AGIRERE, HoMTEHM

s
(@) FBIRESREEER Solidite No. 1
TRALI B-F+7 XV y AN 7+ v 50% ik 10% TR
(b)  REERIEREH +5 %5 12 No. 104
AL NH.Cl 20% 15H% 5% W1,
) HEAfVv 2L~ @) KgErr~—
@ % & &
(@) B s 50 g/R® (b) EffS 15 kglem?® (c) FEfFET 20 W

@) PRESORTT FHRESEHZ AV DDA 80°C, 2B O SKROIE T & X 5 2
AR, {3 30°C ofHESEMC 3 AR L 2

8) RBF ORI L OMTEI [

(@) D.V.L.GEEBESENFERA (0 IBDSEREEE ARBRT ) HEhC X 2SR

@ F.P.L. SUMEEUR A (e) BIRIEEREHFSRH () W X s AR
@) B B oA R

F.P. L. SEBrUEEE IRBAIC D W CO BREBERE IR AL, Lo S EED D7 ilds & 0§D
SRR A B & & e KRHTTRERBR BRI TR L 5 AT S B -

753, De BrUYNE (Fig. 5) B[iRTUER Fr & IBIBEE IRFURER H & & JLiE Lol Fig. 6 e B0 %k
DEDIEERIAL I LT,

() m oAk H R B

B T L L BANCEPNZROER LI D SN BPENEL bR 5 b ksey For.
AR LT, 14 BEC O EMEEAMTAN, 15~25inch 12T 2IEMHRER, 75 bs/in® TK%



WHB RIS 0198 GE5#HD  GERD — 9 —

FEAR, SOIRAIER < Dz Uk, HWEAK 16 BHHEREL, 2w 320 45°C, BRMRE 30~
35% THEL T I O—FA BRI iV, A0 % FiiofEr 2 [k X o8 1 [EfFo7k b DfE
EMRer lE L ¢ Fig. 7~10 &R L.

BB LT, P.ROGBIFAMAESY TS, U.R. X0 MLRIIELU WK TR X417,

V. GROBEE S HIE R

1) 1HSEEm KR O RE

1 BRI AR OFRIEDOE « O fhip L b HICE LB T, 2 OfikMEREL L > 2 0%
BAT,

%% 1.5mm B4R 3 ply, Solidite No. 1, WLHI 10%, HEfIE 40 g/ft2, RS 20 kglem?, FE
] 24 s, BREEFS 40°C T 14 hrs AL, S HITEPICE) 10 » AEGRE O b 0% KR TRERE
LY, I, HIRRE L RS 7ol (Table 3). SERIEMEO DI L RIRL T 5.

I HREES

T RHAHRHE 1Sl kR R

T oK H BB S AR R R L U5

W ok HBEER SRR R L Rk

Vo OREEAEAREHER

VI REE/NEA MR IR LR
B ED##RE X OEEDO G T 5 WS 1 #@a bMFoRELET o ed0gEigLic,
2 EWamoErE ek

() D.V.L. Bk & i BI#RIC X % 770k L

AiEO €y 7ply, 7422~ AEMAE 7L -6 Fig. 12 © 2 L FEBRFATEEL T 500 kg
SRS TR L e, #5581 Table 4 D LB HTH B,

) FEfr oy Bic 4 8 a0 BE

THRRE 7 + <V v IIEEFERIC X 557 v 5ply 3/8” &, vy 7ply 1/2" |§, RZ 7y 5ply
12" 18, =v 7ply 1/2" B, +v 9ply 3/4” ED&H A, R—0 <31 n bl &HR g0
ey, £HBEL T aRBRF M, MARSRTCsT e, “hk Fig. 13 oAt mT
LCEDEDDEENLUEL 72,

ZOER, FHEERE TR TIZ TS IR ERATD b g s, RAKEERR TSV EE
LIRS WO THOHEE AR R T 72, 3ply WHIT 2 2 %M THD 2 LA HPIL .

B) hiRIEE RiCT B EROEEERN

AR IR X DFME XX B IE RN K & 0 B & - % IV CHERE HINEE M ST T 5 it
EEDLERE LT,

TR A AV, RERIE 1.5mm 2L, hikJE%, 0.4, 0.6, 1.0, 1.5, 2.0, 3.0, 4.0mm L
TEIKE 10~12% 1THIEL 12,

BREANL, BREES JORE, A~ ) vBIIEEER, v v~ KE -, THRREAT
ot

SHRELEES 5 BIMEGRE 5 & 0 X D EEEHIR, EXBEBRPRrEL, EEIRIEL 7, - ORsE,



—100— ARG 2589 %

RIS x (mm), BEES v (kglin®) (kglem®) rOEICiE y=a—bx+cx® DOMEMN H5 2 &ilbho
foo WG, MHAMEEBRC AR Y HTULD D Z ENRTE.
RE7+A~ V) vElE  HBE (kglin®) y=342.02—129.92x+17.36x*
(kglcm*) y=53.03—20.14x+2.69x*
fif7k  (kglin®) y=166.77—53.95x+5.94x®
(kglem®) y=25.86—8.36x+0.92x*
(kglin®) y=309.42—115.95x+14.92%*

i
iy
5

REEE7 A< Y ViR
(kglem®) y=49.97—17.05x+2.31x>

itk (kglin®) y=253.39—78.62x+8.64x*

(kglem®) y=39.29—12.19x+1.34x"

HhEA Y I~ e (kglin®) y=220.40—63.53x+6.50x*
(kglem®) y=34.17—9.85x+1.01x*
KE7 L~ HhRE  (kgl/in®) y=182.14—56.76x+6.21x*

(kglecm*) y=28.24—8.80x+0.96x*

V. BHMOBEES & HRE SN OB [SREE _

Scarf joint OMEAIGIHIE @ 23 30" LIFOMMATIREEOHAL & LICHEL SRERTZELL,
40° Bl ETHRIFEEEB LIV L HBL 7,

B Skt& Vs, Scarf OEEER 7°, 10°, 20°, 45°, 60°, 90" i L7 D.V. L. BIEREIEEE R
BIED, ARESRIEEAIC THERE L, 4ton R T7MERERIE CIELEEM T 800 kglem® LITTHIEL 72
(Table 8).

ZOFER, HEERE L IFEIC RS BBL o LA Fig. 18 TRLT.

Vi, RS SMob R X VBRI

(1) FHOEESR L O M FREE

BHASHAEX 0.7, M 0.5, £ 26 WOMMERM &gy L £ O—Hin b F.P.L. §
A% L VEENRRET, BEEL Truis ek Tofc (Table 9). 7, HITRR%
frofe. Z0fkR (Table 9, 10) (X3EH OBIMrEs X OHIFREE 2 132 A EBEBH b DT,

2 &R o m B

R—EEH 7 +Fht & 7"+ B €, D 3 X OB EMEERR % T\ 2 D RF MR F~T. 20
T Fig. 21~24 O L L RO EF WA E L SEI e 2 22 W H I L,

b [

1) DernMoxTE, J.: The Technology of Adhesives (1949)

2) KxtgHm, R. A. G.: Adhesives for Wood (1952)

3) WasHBURN, E. W.: Ply. Rev. 17, (1921) p. 276

4) FaLxg, A. H.: ASTM Bulletin 141 (1946)

5) WEHMER, F.: Permanence test of adhesive bonds, ASTM Bul. (1946)
6) Dierz, A. G. M.: Engineering laminates (1949)



MHBIRCET 20 (Bs®  GERD —101 —

7) HER=: BREA (1938)

8) Bock, E.: Holz als Roh-und Werkstoff 8, 62 (1951)

9) RINKER, R. C., KLiNE, G. M.: Modern plastic 164 (Nov. 1954)

10) SEFAFSHL - FOEH=KR: £ 61 [Hl H AMEackaxaliiidE, (1952) p. 236

11) Military specification, Wood laminates, Douglas fir, Mil-L-2038A (1952)

12) Milit. spec., Wood, White oak, Laminated, Mil.-O-15154 (1950)

13) Milit. spec., Decking, Teak-Douglas-fir, Laminated, Mil.-T-16285A (1951)

14) SEIHE=: KHTHE 5, (1950) p. 85

15) RSN - EUEDEEL : SRR BT B URZEES 14, MESERBSATIgERE, 51 (1951)

16) SRMIDEL - W EE(E - JEM E: AT A%, 533, MERBRIGUgEHY, No. 76
(1954)

17) MAXWELL, J. W.: The thickness of glue-line (1946)

18) MAXWELL, J. W.: Shear strength of glue joints as affected by wood surfaces and
pressures, Bulletin of the New York state college of forestry at Syracuse university.
Technical publication 64 (1944)

19) RUDKIN, A. W.: A simple method of testing glue lines in tension. Journal of the
council for scientific and industrial research. 20, 4 (1947)

20) FALK, A. H.: Impact testing of adhesives, ASTM Bulletin 141 (1946)

21) Krrazawa, G.: A study of adhesion in the glue lines of twenty-two woods of the
united states, New York state college of forestry at Syracuse university, Technical

publication 66 (1946)



—102— REEABRIBTIIEHS 55894

Research for the Improvement of Wood (Rep. No. 5)
Study on the measuring method of adhesion quality (Part 1)

Kunisuke HORIOKA

(Résumsé)

I Introduction

Except when there is a relation Fiy>F¢>Fy or Fc>Fw>Fy, true adhesion strength
cannot be measured on synthetic resin adhesives. For example, phenol resin adhesives,
urea resin adhesives and Melamin resin adhesives, the relation F¢>Fp>Fy or Fp>F¢>Fy
measures chiefly Fyr in low density wood, and the higher density wood has, the bigger
strength Fw gets. Then it gets the relation Fw>F¢>Fy, Fw>Fy>F¢ or F¢>Fw>Fyp,
Fy>Fw>F¢, and when Fp is the wea%kest, it shows true adhesioun strength. But there is
an obvious relation Fy, su>Fy, sp between cohesive power of spring wood Fi-, sp and
cohesive power of sutumn wood Fy, su, while on high density wood, with the relation
Fw, su>F¢ (or Fy)>Fw, sp, we generally measure it concluding apparent adhesion strength.
Hitherto, it has been said that it is impossible to measure true adhesion strength as distinct
from apparent adhesion strength. But by analysing Fj, F¢ and Fyp separately with
fluorescent chemicals added to adhesives, I opened the way for measuring true adhesion
strength. But practically, there is only need to know the low value of one of the three
Fe¢, Fw, Fy. So I directed the point of the research to the method of measuring adhesion
strength as follows:

II Relation between the loading velocity, the area of measuring adhesion, and adhesion

strength.

As already mentioned, if we want to measure adhesion strength by using wood, we
find it is broken at the weakest point of the three, Fiw, F¢, Fr. So by using the sheet of
juralmin which has bigger cohesive power than jointed wood, and polyvinyl-butylal which
is markedly effective as an adhesive, and having a connection of F;s»Fc>»Fy and by
varying the loading velocity and the area of measuring adhesion strength, were searched
for the relation with adhesion strength (refer to Fig. 1, 2).

Tl On measuring the adhesion strength of wood.

Using six kinds of specimens to measuring of adhesion stsength by phenol formaldehyde
resin adhesive, urea foimaldehyde resin adhesive, casein glue and soybean glue, we sought
the most suitable type of adhering. The results made it clear that F. P. L. type adhesion

= strength specimen is the most suitable, but it needs the shearing apparatus as depicted
in Fig. 4. So the tension type specimen which is able to be measured with the Amslar
type universal wood testing machine deserves praise, because in syathetic resin adhesives
it has the same adhesion strength as F.P. L. type and it has less deviation (refer to Fig.
3, 5~10 and Table 2).
IV How to examine the adhesion strength of ply-wood.
(i) The testing method of water-proof ability of Type I, high water-proof ply-wood
(refer to Table 3).
(ii) The method of measuring adhesion strength of multiply ply-wood (refer to Fig.
12, and Table 4~5).

(iii) The relation between the thickness of core-veneer and adhesion strength (refer to
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Fig. 14 and Table 7).
About these three items, which the Committee of Ply-wood Standard asked for study to

be made, I was able to get new knowledge such as will contribute to the establishment of
testing methods for ply-wood.

Besides, by the testing result of (iii), it was made clear experimentally that there is
such relation as formulated below between the thickness of core-veneer X (mm) and

adhesion strength.

urea formaldehyde resin normal test (kg/i1") y=342.02—129.92x+17.36x*
(kglcm®) y=53.03—20.14x—2.69x>
water-proof test (kg/1)”) y=166.77—53.95x+5.94x"
(kglem®) y=25.86—8.36x—0.94%*
phenol formaldehyde resin normal test (kg/T1”) y=309.42—115.95x + 14.92x*
(kglcm*) y=47.97—17.05x—2.31x>
water-proof test (kg/[]”) y=253.39—78.62x+8.6%*
(kglem®) y=39.29—12.19x+1.34%*
casein glue normal test (kg/T17) y=220.40—63.53x+6.50x*
(kglem®) y=34.17—9.85x+1.01x*
soy-bean glue normal test (kg/T)”) y=182.14—56.76x+6.21x?
(kglem®) y=28.24—8.8x+0.96x*

V The relation between the adhesion strength of wood and the tensile strength of

jointed wood.

By analysing this counection theoretically, a new relation as given in Fig. 17 was

found between the angle of scarf joint and the tensile strength of jointed wood.

The

result of experiment coincides well with the Fig. 17 and it seems to me that it will contribute

towards the advancement of future manufacturing of laminated wood (refer to Fig. 18 and

Table 8).

VI Strength of adhered wood and ply-wood.

Upon measuring strength of arch laminated wood produced in Japan and other ply-wood,

it was made clear that laminated wood has the same strength as wood, and the latter
showed that improvement of anisotropic properties can be planned (refer to Fig. 19~24 and
Table 9~10).



