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X HRARRE 101 FCBWT, =h V-3, X477, ¥YF8E, /eV=Y, THZV IR
JOH ¥y OILMENE 6 BIICoF, LYo ) — BRI A TR OB R T
Tev, BEHERM ORER XU ZOMBERRE OV TERABRE IR TS, ZORELLIWALLRX
S, vy s - VEIRERFICAMEEA L LTREOREEHEL, Thb 6BEDOV-ThCOWT
BT REBREBOATBN, —HIOEEFIMHERNEHLDTHVDOT, XML LD—HAT
B LThhehiehffo i wEBeh 5, Lo T BREBIECRERIE b3 v €1 vin
g, vy —AEIEHAOBEERAIKOWTE, ThiAROBRRETRG, SEESEERACOWT
ENThEEREOBE L BRAXIIH L, HcsolRCH L, BELEER L 2EAENNCERTS
EHEBENRTERELELLND,

L5 IR LA BESEAROREELRIC o, LBl ENES 2 LRENLLT, Thb
D6 EECOX EROBEERALTACTUTERTRBEA RS> L, .

ek, Z ORBRIIHKAERE 101 SORBCHFEL Tfilcbhicd O T, RBRICEL SHEPVEn
T NERMERE, ERAERARER USARE 101 BT 3T 3 ERMFERO AL ICRH OE Y
#1,

oD s 8 5 &

1. & B &4 #

(1) iR FEALEIHIRTAEEED < » v -3 (Betula Maximowicziana Recer), 3 X+ 5 (Quercus
cripule BLuMme), ¥ F & = (Fraxinus mandshurica Raprecur), 7 v =" < (Picea jezoensis CARr.),
Tﬁifvv(HmH%MﬁMww B XU F= (Abies sachalinensis Fr. Scumint), LA L 6 ff&E
DHIR T, HRPFEBRE 101 FRTHEEFRO L1 LEOCH UTHER L, Lo TRAD S8,
B, MITEET 5 TES JUEEMORK O, MIEE, BEHFERROIITATARETTT
DERALTHSD, ThHHFERIEKREK 11~13% KB WT, ThThEERAEHEL, S8BT Lk
B X4,

2) s # #H

(i) vywy s —ABREER: BAT A eh—n FEETE B BS54+ -7 2~ # 6000 &

@ @) AHBHERRIREREZE
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Table 1. FREESIREER OME X O REEH # 6002 BRHEA L, =08
Properties of phenol resin for this test EBH COWTIE, HRFE®RE 101 2,
' N =\ - dﬂ%ﬁéﬁ%#ﬁmi& 130~133 EILR LT\ 5 D THT,
: | Red-bro transparent ‘
APPeafa;e viscid sofution (i) BREMIEESS: BRBE 7 -
o H o
P J8. | specific gravity 118 (200 L= ) vERT AN ) ECRES TR
L3 18~30 pois (25°C) T ARME (1Y —AR) DHfEC R E
vy vER o iz %L HRC KET 5 220 T BT
: 75%
Resin content 5. CORERFALT, HREEER
P BE % W W ° - P
Lt # | Appearance Dlack transparent RAMHIR AR BTN L T\ B REHRK
araner
= . e T 3
Spectic cimity 1.12 (20°C) HHBD, I TRERLORNTHOR

REBREDO1ORHSWTRBRTAHZ LT
L, TOWE% Table 1 ©RLI (RT3 L5, ZoWROEEAL, 8@%&@@&%&&'&%
BROBEBCEL L Ay —ABIRICOWTADRS X 5 RELMREE LI CE 2VWBRTH Y,
BARROHREER L LU, ¥RRERBLELORDOT, ORBERLICEERDL, 4%
B PRI LI L), '
(i) RFESIEEER: KERELTE (B HMa—-va F§120 A LT, Z OBEFEIC VLTI
RIFEHE 130 5 115 HLRLTH 5D THT,
(iv) »EA vEER: REBERTE B 2»OBA Ly €1 vEFERL, 3itky — &, HERLE
HESL, ¥, PBBAIL LCY O YAV EIrRr Y 2 ) —AREMTHI L & L,
2. RBEHFOAR
R 5 A bR OBEBEE, LI, EX 10om, 8 10em, £X 20em & L, #FEFK
HERERT,
(1) #EEHOBMNEZ, SHESEENCOVTHELT 330g/m®, WEEMN LT 5,
(2) #FEREIEBESEEAC OV TIEL L, 10~40 51735,
(3) EMENIFHFEFACOCTHRBLL, wH Vo3 1Tkglem’, I XFFHIVYFFE---
15 kglem?, :zy*v:Y}o‘J:U‘ F =Y. Thglem® L35,
(4) BeEARERECOWTHEL L,
vy Ay s — i IEEEE S L O ARBEIEHEEFOBE - PHRIMETIEY L b, RE 60°C,
BIRIBEE 70~80% DIEMIC T 3 RefHlN#E: 16~24 BMBEB LT b7 7 v T2,
RESREERNOBE - PRBECTIEL L, EE 40°C, BHREE 65~75% OENIC T 4.5
Fifnzis 16~24 BREIBAS LTHL 27 7 v 7REL,
H YA VERROBE - BREMCTIEY L v, RE 25°C, BREE 65~75% DEMI 16~24 &
MikBgBc s 5 v 7 5@,
(5) #HlREKEIL 11~13% LT 5,
frds, RBEHZ LCHIRO L b hvle, MAEbehl, EERER X OS5 BN LIHE
WS 130 & 116 AR TIDLRAL TS %,
3. HEMHERR
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HERBEDD, T ENEBRR T = v 7 SIRBA 3 T OCRERBRH Y & v, RORBE T o,

(1) #iBEMRE: ASTMD 805—52 KX 57 ry 7 SIREBY Tieof, EMIKRRTIERE
101 &, 137 HIRAR L Th 5D THET,

(2) WAEEWERB: ASTM D 110153 I X B/ EAERM ORERRY, v/ vy —AiEE
EAE XU ERBEIEEERIC X D EE SR SBEORBREFIT OV TTTeols, FRREREDOFMIAR
WESRE 101 5, 138 AR LTHBDOTHT,

m®B®&R

1. LYy /=L EiRERRIC L 3R
HRAMERE 101 BB WT, FidEs 6 HEOHRELHEAL T, &I 280~290cm, W 10cmx10
cm DBEEERM 2ME LB OBERROERSBEINTHAHA, 2T, REEERIZHRD 3
BEOBER L BT 5o, Bk, RBROBES IUEBERE2MoBEERAOBE LA LT
BEERRLITIR, #&R% Table 2 KRLI:,
2. ARBEIEEERIC L3RR
REFTEAC I VEEAYARL, ThEhEERBRL T o> THERE Table 3 IR L,
B OB ® 100 AR = 15 #§
EHHERR7 1 7 — 5 &8 W oM A 10 #B
3. REMBEERICLIRER
HRMERE 130 SR WT, =—uA F $120 5L OH $16 ©oWT, =V~ #izERA LS

Table 2. LY~/ —ABIRC X D MREERROEE

Gluing properties of laminated wood glued with resorcinol resin

BB | L, | X757 [¥FLE I/ R=T<Y [T A=< L F<Y
Wood species [y g apa| MIZU- | YACHI- | KURO- AKA- TODO-
— NARA | DAMO |EZOMATSUEZOMATSU: MATSU
EHELHIROLE (KRB0

Specific gravity of laminae [0-68:£0-030.600.040.55+0.06 0.40+0.03 | 0.45::0.04 10.40£0.05
for this test (Number) as) as as) as (15) as
oM A
Shear strength 168+18 | 121+14 | 107+14 78+9 76410 73+12
(kg[em®) ‘
RERBERTR (%)\ 87 95 99 100 | 100 98
S Wood failure | (15~100)| (70~100)i (95~100)| (95~100) | (95~100) | (80~100)
BB s ok ok (% ‘
%)
Block | Moisture content 11.940.5/ 12.04+0.5/ 12.440.5/ 12.7+0.4 | 12.940.5 | 13.9+0.8

shear

test | RBRNERE (O D‘ 25 ‘ — ] 26 1 28 28 | —
Temp. at the |—: ; AI_ ;
time of testing |W ‘ 21 ‘ — | 23 \ 24 ! 24 —
W o' A
Nomber of testing 24 24 24 24 24 ! 24
|

B # oMt R (%) 0.8 0.5 o | 19.4 8.5 | 2.5
#RE | Percent. of delam. | (0~2.5) [(0.3~0.9)! (0~0) | (9.9~32.0)| (4.9~13.0)I(1.4~3.3)
Delami- - -

nation H T B K
test Number of testing 3 3 3 3 3 3
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Table 3. FREEINEC X 2 HREERBRORER

Gluing properties of laminated wood glued with phenol resin

BEBEE |, | IXFT | ¥YFEE |Jr=/ <V [Th=T <Y } FvY

Wood species |y " apa| MIZU- | YACHI- | KURO- AKA- TODO-

— NARA | DAMO |[EZOMATSU[EZOMATSU| MATSU
B SR OLE (BB |y 654 0.00)0.60+£0.060.54:£0.07] 0.4040.03 | 0.45:£0.04 [0.390.05

Specific gravity of laminae
for this test (Number) s as) (15) as) (15) as)
EN -]
Shear strength 154417 116£13 103£13 61+8 57+12 59+12
(kg[em®)
REpEwrR (%) 98 93 88 100 100 100
K5 Wood failure (85~100)| (70~100)| (60~100)| (90~100) (95~100) | (80~100)

% & K £ (%)
(4
Blog | Moisture contenit 12.040.3| 12.0£0.7| 12.4£0.5| 13.04£0.4 | 12.5+0.5 | 12.6£0.4

shear | _
test | RBRRE (O D 25 30 30 30 28 27
Temp. at the |-
time of testing | W 21 } 24 . 24 | 23 25 22
o' M@ K
Nomber of testing 24 24 24 24 24 24
61.7 39.6 37.9 45.7
Bt oM R (%) 82.0 71.1 .
#E: | Percent. of delam. (58'2"“) (24.6~ (22'2’““) (78.3~185.8)|(60.0~79.3)| (¥ )
Delumi- 66.3 55.2) 57.6 50.8
nation | B fH XK 3 3 3 3 3 3

test | Nomber of testing

Table 4. RE®/GIC X 5HREERBOBR

Gluing properties of laminated wood glued with urea resin

BERBE | L, | IAFTT[¥FEE /= <ITA=T Y| P Y
Wood species MAKABA MIZU- YACHI- KURO- AKA- TODO-
NARA | DAMO EZOMATSU[EZOMATSU| MATSU

R 5 iR OLE B0 0.68+0.03/0.60+0.06/0.54+0.07| 0.40+0.03 | 0.45+£0.04 [0.39+0.05

Specificgravity of laminae
for this test (Number) (1s) as as (s (1) (15)
E ]
Shear strength 169415 | 1374+22 | 116+15 80+8 77411 74+10
(kglem®)
REEmME (%) 86 97 99 100 100 100
Wood failure (5~100) | (90~100)| (85~100)| (100~100) | (100~100) |(100~~100)

SR

R & K R (%)
4
Block | Moisture content 11.940.3| 11.5+0.6) 11.940.5 12.4+£0.5 | 12.1+0.4 | 12.940.3

hear | _
Stest REBEEE (CC)| D 16 16 , 14 l 21 ] 21 21
Temp. at the ‘ T
time of testing Wl 13 13 ‘ 1. \ 16 ‘ 16 16
WoE M K 24 24 ‘ 24 ’ 24 ’ 24 24

Number of testing

B OFMLRBRERVBEINT VB, 2 TiX=—rA F $120 #IEHE 100 #ic NHCL10% XEE
W10 WML TEENLARL, ThEZhEERBRE TRV, #R% Table 4 KR LT,
4. HEAVERRICLER
HEA VEFRAXFRUTORESRMG TR\ TR L, FI#RM, BRI HRE
icy, BEECHESTARBHEYIES LD 552 LBEME 3h, BEOMKELSLEL LitWARK
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Table 5. # €A Vic X 2 HiEERROSEE
Gluing properties of laminated wood glued with casein
BREE | L, | X577 | YFEE I R=Y = [TH=T<I[ } F<>
Wood species MAKABA MIZU- YACHI- KURO- AKA- TODO-
- NARA DAMO |[EZOMATSU[EZOMATSU| MATSU
Sﬁ)ﬁ—&béﬁﬁ@ﬂ:%ﬁ (B0 0.68+0.03]0.59+0.06/0.54 +0.07| 0.40+£0.02 | 0.45+0.04 [0.40+0.03
pecific gravity of laminae (15) (%) (15) s (i5) s
for this test (Number)
3 ok A .
Shear strength 157421 | 133+18 | 115+14 84+8 82+8 7948
(kglem®)
: ARIEgER (%) 44 87 92 99 99 92
o Wood failure (0~100) | (15~100)| (45~100)| (75~100) | (99~100) | (40~~100)
A N O3 -
0
?ﬁzg Moistare content | 12:7£0-4| 12:4£0.6/ 12.8+0.4 14.0£0.4 | 13.920.4 | 13.3£0.3
test HKEBHRE (O D 11 20 6 12 8 10
Temp. at the
time of testing |W 8 17 3 9 6 6
WoE M
Number of testing 24 24 24 2 24 24
XLTE, RESEL LICBELL AR TWEH, A 100%
EHROEENTH 5 dERPCEECE» IR VO ARVEIERT 2 ) = 4n
BREADDHDOT, EEERETAHENTHES Vv 7K 190~
K_Rvagrsee7 =) —AREMUCERTSZ 248 [ﬁﬁ7~ﬁ 117
fitbhTwnb, ZORBIZRWTS, “vxsenr X 60~

7=/ —AREMUCEEAYESG L, EERRET { HaK 207

oo TR % Table 5 2R Lo i ‘ 407

V HBRRBROER

1. DI #EEE

FRESEER OB A O LB @RI/ & 5 i Table 2~5 R 3IHi /1% L ORBHEMEOLTF
Bk rhth Table 6 L¥ rdlc, TORPBET S L, MEEEC OV TELhREY, RR
BEEAR OBV HBNEEDCHELRLTVA L5 EELLRLOT, £ OWT, RESIEES
Flic X v B 5NN X ORKEEMBOME ZTh T 100 & L, MOBEEFOBE L OHEL RS,
Zh bk Table 7 3§k 0% Table 8 KR L7z, “h b Table 7~8 1 HLROBELTIook,

(1) vvrrs —ElegEERR LORESEEERICE VUL, TXTOBER OV TN Es
TORTHEBTRMEL DICHRTREBERNBOR T2,

(2) ERBEEEEEACE T KRERERELYF£ 20 88% ¥HIEL LT, WThb+o7iE
BARLTCH 52, SMMERAEE: bIES, ZOEMISERCREVTWB LD Ly, THidBiER
RIS MBS AIC & ) REIMNRB2»ENT, Fc=Fr>Fw (MEWERE 89 5, 5 HER) 0
R AHELILTWB D LEL RS,

(3) H»EA vEEFEAIZ, ERESOBACARBEMEME HMIEL LRIV, $HEBC I
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Table 6. FEEABEEROIWTIER L ORHBENTRIE

Block shear strength values and wood failure ones about each wood species
and each adhesive

T~ hbuEE el cwns | ¥ErE prEvevirr=yev| Frev
e oo Ak isidaka| YAGHE | KUR0” |7 "Xk | ropo-
Adnesive DAMO |[EZOMATSUEZOMATSU| MATSU

vy ) —ilE 168 121 107 78 76 73
Resorcinol resin (87) (95) 99 (100) (100) (98)
H R B & JIE 154 116 103 61 57 59
Phenol resin (98) (93) (88) (100) (100) - (100)

R R & I 169 137 116 80 77 74
Urea resin (86) ©n ©9 (100) (100) (100)

P I A G 157 133 115 84 82 79
Casein (49) (87) (92) ©9 99 92)

£ Note: 1. BiMri¥ifr (kg/em®) Block shear strength
2. () PIIARIEBEEMTR (%) Wood failure

Table 7. BEEAMONKHEOLE (REEIE 100 £ 35)

Block shear strength ratio between adhesives (Urea resin: 100)

\&Wﬁ%l envt | ixrs ?{Xéﬂ% yx;(ﬁg;)—wy FTh=T=v| FF=v
X $ I- - AKA- TODO-
#EA . speciess MAKABA IMIZUNARA| payio  |EZOMATSU[EZOMATSU| MATSU

Adhesives
=]
R i R 100 100 100 100 100 100
vy ) — il -
Resorcinol resin 99 88 92 98 99 99
7 gasegl e 93 97 99 105 106 107
(=3
B R B B 91 85 89 76 74 80

Phenol resin

Table 8. BEAMONMBMRMEOLR (REBEE 100 £75)

Wood failure ratio between adhesives (Urea resin: 100)
YFELE (v =V T7THh=V=Y| FF=VY

— ﬁﬁ@@d s X5
~.. 00! < Vo 3 7

; YACHI- | KURO- |  AKA- | TODO-

B o —Shocies) MAKABA IMIZUNARA| "DAMO  [EZOMATSU[EZOMATSU| MATS

Adhesives

R Ufa rﬁin I8 100 100 100 100 100 100
Uga | w | w | w | ow [ |
» gaseifl v 51 90 93 99 99 92
B R B H 91 9 89 100 100 100

Phenol resin

Tk vy —ABREERD B VI RABIEEERCEEDILVEER LTV 5%, Thilh XS v
FHIT X DR ShBEEBN, SHERKRVTUL FeOFr=2Fr (RAL) Thaa, KEBNCE T
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Fw=Fy>Fc DA RbhAIDEELDRD, LB O THEOMKLELLEL LEWBE, #¥€
A4 VEERIISESBIROBEEC OV T hickiE2 IR L S 5,
2. WA #EEKN

HABEEEINEHRO vy vy s —A#lEEERR L O ERBEEEEFAOWECOVWTORRR L
773, Table 2 35 X0 Table 3 DERAE LT Table 9 & Liz, ABYEETHL, vVAY ) —
MBREERIC OWTRRERRTREERIMEOA TV 58, EEMCE L THEBOL I LAKE
TeHBERELY R L, NRMERE 101 SR BT HER LA CEARRD b, BRSO Rk
KM 37.9 (YF X E)~82.0% (7 r=V=Y) CEIV, WIFRLBRETAEEERL TRV, &
O HER R LRMBE OB RBEEEER L LTHETRIATH2ED 4 —n -0 r DR
DNTHEFETHLIHT, chbidt-rzi¥ Table 10 REWTEHLAC IR T3, BT 3L,
Z DEHAOERBEIEEEMT, NEAERMOBEERL LT LOMAEERCEINRDLNDOD
T, #iRW LA, TEALEOHRD D VEEETEREN, FCEEFELHTAL FMORHR LN,
COBEERIC OWTERINCHERELEL DR S, ARV vy s — VBIREER Ot Y, —#
HERIC A L > 2EEDER L <AL CHE T Hhd, BRE— Y vy —A3iEasiEc
THEMEREDL LILELEZ bR,

Table 9. vV rv s —affgs X CRREBSECIT 5 HEEER
Delamination values of laminated wood glued with resorcinol resin and phenol resin
YF&E (e =V 7Hh=V=Y +PF=v

=~ meEA o
Wood | =hv- | $X57 | ¢l KURO- AKA- TODO-

%ﬁﬂives\“s\mgs MAKABA MIZUNARA| ‘DaAMO  [EZOMATSU[EZOMATSU| MATSU

vy — iR

Resorcinol resin 0.8 0.5 0 19.4 8.5 2.5

AR B R
Phenol resin 61.7 39.6 37.9 82.0 71.1 45.7

¥ Note: HIEtRBifr (%) Percentage of delamination

Table 10. 3HEHEOGERBBIREERNLEARD I X+ 7 HEREERBOKER
Result of gluing test on MIZUNARA laminated wood glued with 3 kinds of phenol resin

B & #| Adhesive A B C

R 8 & Wood species 31 X+ 5 MIZUNARA ” ”
#iR D HE Specific gravity of laminae | 0.66+0.05 0.66+£0.06 0.66+0.06
#RDOAKH Grain of Laminae ‘ R H Flat grain 7 ”
#A&EWLRer Curing condition Intej.;neflﬁ?ateﬁ{em%. sg%ting 7 “
O X (% 65 81 82
H o R B Percent. of delam. (40~95) (69~91) (40~100)
Delamination
test W oE E K 5 s s
Number of testing .
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V #5 E

I EETEREL LT, ~» v, 1XF7, ¥F4%E, sr=V=Y, 7H=V=YEIVF=
YEBEY, BEEAC VY ARk, BRER RERB IO A VROEHAOEERZERL
T, ThZh EEMERERL, ZoEEREYRR L T SEESEERIC W UEERIEORE L BA
iXH L, EFRMEL«DOHRCH L BELEERNLLPEETII LR ANE LT ZOWELTRL,
Table 1~10 KRTHERE X e TRODOFERPDRO L LA LI ST,

(1) vvavys —rBiEEERE L OREBIEEEACE VT, TN TOBER OV THETRE
BERNEZLOR T3, '

(2) EREBEIEEERICI T, RFEFRIYF£20 88% #REL LT, WThHRTRE
EEZR LT3, BIEIEIAREL IcES, ZOEMISERCS V- TWHLESL L,

(3) »Ef vEERRR, KESOBETAMBMRME SKHEL PN IV, SRR
TTV Iy ) —ABIREERS 5 CIXRFABEEEAC L L CRAD RV EX R L TV 5,

(4) vyry s —ABIEEEFIC OV CURRIER B TR EMABEELESRD Dhicsd, ARBEEE
BEACIIMABEE RO TR R REER L2 bhighols,

X [

1) Knaus, A. C,, :SeLBo, M. L.: Laminating of structural Wood products by gluing. No. D
1635 F.P. L. (1948)
2) Laminated timber, No. 113 The Organisation for European Economic Co-operation (1956)

Studies on Laminated Wood (Iv)
Gluing faculties of laminated wood made of typical wood species in
Hokkaido region

Minosaku Sucano and Minoru NisHizARA

(Résumé)

In order to investigate gluing faculties of laminated wood made of typical wood species:
in Hokkaido region, the following species and adhesives were used.

Wood species for this test--.--MAKABA (Betula Maximowicziana ReceL), MIZUNARA
(Quercus cripula Buume), YACHIDAMO (Fraxinus mandshurica Raprecat), KUROEZOMATSU
(Picea jezoensis Carr.), AKAEZOMATSU (Picea Glehnii Mast) and TODOMATSU (Abie
sachalinensis Fr. ScuMIpT) :

Adhesives for this test:---Resorcinol resin, Phenol resin, Urea resin and Casein.

Summarized results of this test are as follows:

1. The results of initial gluing faculty test are shown in Table 2~Table 8.

(1) A good glue bond was obtained at the time of gluing with resorcinol resin and
urea resin.

(2) When phenol resin was used, it was found that wood failure was good, but shear
strength was not satisfactory.

(3) When hard wood was glued with casein, wood failure as well as shear strength
was not satisfactory, but at the time of gluing soft wood, a good glue bond was obtained.

2. The results of durability test are shown in Table 9. A good result was obtained
when resorcinol resin was used, but durability was very poor when phenol resin was used.



