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(1) #HEH
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H¥Ths, ZORRTI, RESETEGRRSHBORFEMIEEER, =— =1 F $120 S LUH $#16%
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Table 1. EEHOLHLHEE

Trade names and properties of the adhesives

deeiiari“e f))f a%ihe%sive To%o %{OESEE Cg: I%—];J(iﬁk; 16 | ” U-loid ¢ 1201/ |
gesin g:sonten? %) 50+2 T 702

)‘F/'Eiscocity 3 160 cps at 25°C 2470 cps at 25°C
K/Ie?afn?n?ﬁ%ent A High /N Low
griﬂ:g tiiinp.g %Fﬁﬂéﬁ %ﬁ?}fl?:gfgfevtemp' #{E Room temp.

2 #i
BEXy 25mm, BRI 20em, BEXH 2m D=V <=V HFREATERL, EX 20mm CHERML L
* Lic, BHSITARIMTITRE D% )IIBIERTH 24" AL HR L, » v & —EOEEKRK 6,000/
5, EOREE 6.6 mimin, 747 <—27 DIF 1.1mm & Lic, MK orBiRiiFEEKE 11~13
BB L CHEKREROLEXRRIFEL, ¥, #HRKECIOTHEREZIBS/EL, Zhbdbxm
Table 2 &R L%,

Table 2. ¥MROLELKHE

Specific gravities and grain types of the sawn boards

T HE Sf:g‘g’, 0.31 0.36 0.41 0.46 0.51 0.61 i1

A Grain | Y| ~0.35 | ~0.40 | ~0.45 | ~0.50 | ~0.55 . Total
#E H Vertical grain — 5 17 9 — — 31
38 HE Slope grain 2 8 27 11 1 — 49
# B Flat grain v 1 2 68 30 2 1 128

2. RBREHEOAR

REFADERML, iR 3 AR OBBEES, T LTRIIEZ 6em, B17om, £X20em & L
BEFHEIOFDOLE D L Lctt, BNE, EMEND D INELSFMEL 24 D&M ThEBRET
ZRBRTIE, TORMHRNDORTFRTEELILT, MOFHIB LI -Z LI L,

O BEE----- 1E¥EERBH Y 330g/m®, TWEERM LT 5,

2) EMFES------ 8 kglem*

@) Wbk HE 45°C, BIFRIBEE 70 % DEMICT 16~20 RIIMAEIC 7 7 ¥ T2 ML,

4) HRERER---- - 11~13 %

¥, BRIRBRTHELHEETFILR, ThZThEESIVCRKEORAL O BATHEAGHLED
L, BHEREIEEALY -5 —, SR CHEL, EAROREE, BMAE (MEBD), K
BB, FERFEES), BbAAE SR MERS L, EMCITHRITERE 109 2, 18 ALRFOLAL

*v7 7 V7 EAG, MATMECRIRREETRSEO SEEREERNTEE Y FEREC ERE LT EML-
fro



ERMCBETEHE (FEIH (FH) —117—

3. ERMUERBOTEEBROYELE

(1) wfEEERR

B I ASTM DB805—52 KL 57 my s HRBRETRoNk, FMIKRPIERSE, 101 5, 137
HERLTH DD THT,

HEHRE | S ey 7 BN ORMEEOFIHEEN 50 L ELOBEEAWET DY,

@) WMABEEERR

REEF O IR 170 mm, B 60mm, B 75mm, KhBE - RBA LA CREM LI X
SREELTABRC b, REBF 2RI KOEEE 1~2em L LT, 20£2°C DORFIC 4 KB
BT5, B D CRRAPEE 20+£2°C, BIRBE 45+5 20EA Kb, KRMEHC £2oT
1mfsec DA EDAMMNS X 5 CHEKL T 20 BEKE T2, BEL----DEOBE L RHONES 3 H
BYET, HECHERT. - RRERAUBETEOKL Y AP ECELh YL 1mm 2 TLEL, #
HOSHNEEBERCHT A EARLHE L CHERL T5,

HEEE | KRFFRRE 109 5, 20 HCRTEA L AR LT, HEEOTHED 10 ZRBOHEE
AL T 5,

(B RBADL Y

1), @FTREBT, FhFn Fig. 1 KRTE» SRR L1.

m o B K R
__ | 77
1. EEROES e gl - <§4
SR RERA L L TOBRICHAT 5 REMBEHAA o I e NN
BRETHEMNT, Table 1FT=—n F $120 A l @&
$16 » OEARBE Tk, « 200 X 2obe 120
(1) BEEEBEERIOW#ERRHS X OCELR-E Bfromm k60
=—wuA F $120 L[ $16 Lt OESE&TH X, ThiT Fig. 1 FHBAEREALE
BLH = LT NHLCl 20% KT SIS ERICH L 2 ~ Situation of test specimens

Table 3. BEEAEA L & AR X OB LRRHE

Relations between Mixing ratios of resin and, the working life and the curing time

AR (25CIc s By a1 o) |EHEISE (0 CICIsT 5 77
Working life (Gel time at 25°C) (4 min) (Gel time at 45°C) (4 min)
< FEARIE
Addmg percent.
ﬂ#ﬂﬁ of hardner (%)
M _H: \\ 2 3 5 7 3 5
ixing ratio
#120 $16 ™~
100 0 107 75 90 65 16 20
95 5 207 128 123 117 43 20
90 10 335 162 198 203 53 30
85 15 >>400 — 262 268 62 50
80 20 — 350 341 345 72 60
75 25 — — =400 388 102 70
70 30 — — — >400 118 —
0 100 — — — — 132 —
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7 % DETELERTERZNHEMERE LTS, £0D 10~208 ZTREILC L D, BE 24~25C, B
FRIBEE 65~75 % DENICHEBE LT, ¥ BT 5RMEZIIE L CEEROTERME L, Al T
44~45°C, BIRIBEE 70~80 % DERIC I 5 5 M EREMETERE L L, ZhbRBROERY Table
SR Lz, THLRIORMEL 3~7 BOMTE IR TH ¥ MEREICIZL A LBELERWLC L 13D
bIicDT, DBRORBCIIELAOHTNEE 3 % & L,

@) EEEEFORERR

SRR FIEEAE AR BE 750~800 cps RBED & XiT, BIFLIERENAD LR TVWBDT, =—nf F
#120 L $16 » OEEHELY 22 THEA LAABIERKE BB Maing, FUSEHREIERTRO BEKE
FRRAT, KEE 750~800cps ILic % & 3 WHIERER L, ZOBHBAD BB HmNELAEIEKZ Ll
ELTHERESY Table 4 IR LT,

B) ELAEEHOEEME

FABEH 5 RO\ T, BERBETL,

Table 4. K5 750~800cps i) 5% R
EEEERORE I
Mixing ratios of urea resin adhesives for
controlling viscocity at 750~800 cps

U-loid U-loid | Barley flour| .. #HER% Table 5 iR L, HRIXWThdHEE
4 16 $120 BB ater R
100 0 0 o WIZEHT %o
80 20 11 0 2. BESH
60 40 o 0 BEETR LD TRITT 5 d O ORRE
25 75 5 5
25 75 0 ) ﬁfioﬁ:o
(1) B LBANE

Table 5. EAEZEROEERBER

Results on gluing tests for investigating adhesives mixed by various formulas

16 (25)

T pegsl Adnesives | $16 (100* # 16 (80) | # 16 (60) | 20 (229 | # 16 (25)
BB (11) #Bleo Ef‘l’% 31;31]320 (‘égg BB (5 | #120 (75)
;_.\ Hardner (3)| Hardner (3)| Hardner (3) g::ggé%& Hardner (3)
L R S Y
pecific gravity of laminae ” ” ” ”
for this test (0.38~0.49) '
BB T glem) 69 70 68 68 71
Shear strength (53~93) (37~91) (41~89) (49~94) (54~95)
A Bk M XK %) 93 97 95 92 99
SN RE: Wood failure ° (20~100) | (70~100) | (30~100) | (40~100) | (80~100)
Block 7K xR %) 1.6 12.2 11.9 11.8 11.0
shear | Moisture content “°7 |(10.1~13.3)|(10.1~13.9)| (9.7~13.2)| (9.6~12.9)| (9.7~13.4)
test s o
REBEECO o | |, | | .| s
time of testing w 15 4 7 “ “
W oE M oK
Number of testing 24 24 24 24 24
=l HOBE X 0 0 0 0 0
R Percent. of delam.(% ) (0~0) (0~0) (0~0) (0~0) (0~0)
Delami-
nation |Jll & M #
test Number of testing 3 3 3 3 3

*(O) PHRESHEERT,
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Table 6. Eft ks X UBRMGRIEERBER
Results on gluing tests for investigating spreading method and rate of spread
B 77k L BAR m Em| | MmO | K
Sp readllgg t;ngtf:hgdri d Double* Double Double Single** Single
P 110g/m? 220g [m? 330g/m? 220g/m* 330g/m?
Ei:3 & #l
Adhesive for this test %16(100) +BB(11) +Hardner(3)
. R L S PV
pecific gravity of laminae . ” ” ” ”
for this test (0.39~0.48)
W Chglem?) 86 83 87 84 87
Shear strength “*& (63~107) | (58~113) | (72~104) | (62~115) | (64~110)
A W B M= 92 98 100 95 95
IR Wood failure (%) (20~100) | (90~100) | (95~100) | (50~100) | (70~100)
7K 2 11.8 12.0 12.5 12.2 11.8
Eé‘g; Moisture content 27 |(10.3~14.2)|(10. 1~13.0)|(11.0~13.4)|(10.2~13.9)[(10.8~13.4)
test %ﬁ%ﬁﬁg CC) D 21 7 ” ” ”
Temp. at the W 18 ” s ” ”
time of testing
wWoOo® M
Number of testing 24 24 24 24 24
i‘]#a% %“ % g(y) 4 5 2 0 1
Delami- Percent. of delam. o (0~9) (o~11) (o~7) (0~0) (0~4)
nation W' M K
test Number of testing 3 3 3 3 3
* Double spreading. ** Single spreading.
Table 7. EHFENEERBRER
Results on gluing tests for investigating clamping pressure
ERET
amping pressure
(kglem®) 3 8 15 3 8 15
# % A ) A B & B R &
Adhesive for this test #16(100) +BB(11) +Hardner(3) | $16(25) +#120(75) + Hardner (3)
FEREHRDOLE 0.44
Specific gravity of laminae (0.42 ” ” ” ” ”
for this test ~0.45)
B OW T rglemd) 93 92 95 90 94 98
Shear strength (79~118) | (80~103) | (66~108) | (74~106) | (80~121) | (76~118)
AW R g 96 93 98 75 97 98
Wood failure 27 1 (70~100) | (60~100) | (90~100) | (30~100) | (90~100) | (85~100)
@gﬁf & 7K % %) (910.9 ( 11.2 ( 11.1 ( 10.8 ( 11.0 ( 11.2
oc! . 4 .8 9.8 8.4 10.1 10.0 10.7
:hetar Moisture content ~12.1) | ~12.1) | ~11.7) | ~11.7) | ~11.8) | ~11.7)
es = o
ﬁ%ﬂ:&ﬁg (C> D 18 V/a V/4 V4 V4 7”7
Temp. at the W 15 e e e e ,
time of testing 4
W' M@ K
Number of testing 16 16 16 16 16 16
L N
Delami- Percent. of delam.<%) 71 0, 0 0, 0 0, 0 0, 0 0, 0
nation biil} E &
test Number of testing 2 2 2 2 2 2
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Table 8. BW{L&MHPIBEERBIER
) Results on gluing tests for investigating curing conditions .
= WLEH
Wg condition |45°C, R.H. 70 %, for 22 Hr | 45°C, R. H. 70 %, for 7 Hr
B e 1) AR A|BEA|ARAE|BRE S
Adhesive for this test = = L= =
EHxs@RoLE 0.45
pecific gravity of laminae - ” ” ”
for this test (0.41~0.49)
oW h g 79 78 81 80
Shear strength P8/mD| (482120 | (53~07) (68~93) (59~107)
K %% M = (%) 98 85 86 82
) Wood failure (80~100) (20~100) (20~100) (5~100)
Rl & XK X %) 11.2 11.2 11.4 11.6
Block shear | Moisture content 7/ | (10.4~12.5) | (10.4~12.3) | (10.0~12.1) | (10.5~12.8)
test ABRE (CC)
Témp. at the V]?I f? - g .
time of testing _
wo® M
Number of testing 16 16 16 16
HimA %lércent. of ilam. (%) 0, 0 0, 0 0, 0 0, 0
Delamination
wWoOoE B O
test Number of testing 2 2 2 2
* ARAE £16 100part %16 25part
formula {BB 11 » BEC& {4120 75 7
Hardner 3 » Hardner 3 ~

TWERM E FEEMS 2 2B L, FCEEEMT X ) BAES 110~330g/m* OB TEL S, BFE
LEENEL OBREYRERL, E2% Table 6 KR Lz, SR VWThLHEEBCEET 5.

@ E#EH

Table 7 iwR"% A, B 2BEOEEFICOWT, EMENL 3~15kg/em® ORITELIRT, EFE
HrEEREELr OBBREYRBAL, #EY Table 7 KR L, BRIVThIHEEBZAET S,

@) Wb&H '

ERMOBEFCTRL LT, BEEMRIAEY » v A Tlolsl, REME L KR X > Thngk
FETHHES, THEEHRL LT—RCALSRTLAE, &OHECE 5 HEEMETIE, 40~50
CRTHBIEOTRERRERALOT?, TOX 5K, MBREY 45°CL L, MEEME i 2 &4
COWTEREFRRBE TR, #R% Table 8 KR L,

a. {BEE 44~45°C, BIRIBEE 65~T75 % DERNICT 16~24 BRMBALE L, BEbBR7 7V %
B,

b, arFUERE, BERHT, 6~7BMISMEL, Lk 16~20 BEES LTI, 7V T2
<o |

ZhbOFERI VTS HERECEHET 5,

3. HWOMER
(1) #iREKERE X OEKERZE
B E PEAKR BB IV 20 BTENFHRBRBL, thbi Table 9 KFRT L 5 CEAGHLET
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Table 9. HREXELXRCTIEERBOER

Results on gluing tests for investigating effects on the moisture content of each lamination . -

—121—

HREXE (%)
Moisture content of each 8.0 19.8 8.0 19.8
~._  lamination 8.0 19.8 19.8 8.0
S— 8.0 19.8 8.0 19.8
= Al
' Adhesive for this test #16(100) +BB(11) +Hardner(3)
EASEZREDEE | on
pecific gravity of laminae ~ ” ” V4
for this test (0.41~0.45)
LU 72 74 76 62
Shear strength CRE/EMD|  (54-Cg1) (64~89) (64~94) (50~73)
. A # ok W X (%) 95 96 98 100
) Wood failure ? (80~100) (60~100) (80~100) | (100~100)
EB*?L?]? & KBy 11.1 13.7 11.9 12.1
shear test | Moisture content 7 | (10.0~12.8) | (11.4~15.4) | (9.4~14.7) | (10.1~15.2)
ﬁ%ﬁﬁg CQC) D 19 7 V/4 7
Temp. at the w 6 e i i
time of testing
W & @
Number of testing 16 16 16 16
SInERER i%“ercent of delam. % 0, 0 2 1 0, 0 0.0
Delamination| i ﬁ & '&
test Number of testing 2 2 2 2
Table 10. #HiFARKEXRICTHHEERBROBR

Results on gluing tests for investigating effects on the grain type of each lamination

BROKNEBAAGHE

Grain type of each = | P2 N | @ | [T
W72\ I (U R 772\ R L
NN RRZDN CCCCq | et
Adhesive %)r this test #16(100) +BB(11) +Hardner(3)
FHEHEKOKE
Specific gravity of laminae _ _ _— —_—
for this test
LI 5| 72 ! 66 73 77
Shear strength (R&/eMD}  (49-loz) ! (47~95) (59~90) (55~107)
R B Mg R %) 91 \ 92 88 95
Wood failure ¢ (20~100) | (20~100) (10~100) (30~100)
BIMEAER X R (%) 11.9 ! 12.0 12.4 12.1
Block Moisture content “7° (9.7~14.7) | (10.5~14.4) | (10.5~14.7) (10.5~13.2)
shear test RERFSEE (°C) b 1 , , L
’I"emp. at th'e W 10 e i o
time of testing
I |
I?gjumber of tlr!;ting 40 | 40 40 40
2 # o 1 7 0 0
De%giéﬁ?;on Percent. of delam. € (0~6) (0~15) (0~0) (0~0)
test oo fE 5 5 5
Number of testing 5
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R EKR I L O EKRRZE L EE R OBRERRL, &% Table 9 IR L, HRIZWThD
HEERCEET D,

@) #EROAKE L Ez0ELEHE

HROAKEH 2R E LEH S, Table 10 KRTHATHRET, BRORKER XUCARAREL
AR OBFRYRRBR L, &R% Table 10 KR L, HRIWVThdHBEEBCEHET 5,

vV % =

1. BEEFCOWT

AR, =—wnA F $120 LA $16 L2 EHEEAL, BB e CHERETIZLicdy, F
hOBACAHFHERDL DR T2, $16 ILRRIEL A 7D 4 7 I VEHEROFVHIRE T, kDR
x4 70 $120 RIELEWDTC, $16 & BB W& OREIC X 2HEFIHHERBINC & % D Lo b b HEsE
Ihs, '

2. EEFHIOWT .

(1) EEEACTLBRMARE 220g/m* LT & WEERIQIAHRT 52, BEEREERES oL EHA
AEDLhB, ZhIKL, FEEMCRAR 220~330g/m* OBET, HELBCTSEELTWBD
T, FEBMHEYRALCIBEEGAY LD 5 58I E L DI D,

2) EHES 3kglem* DEEICE W TUIHEERIIERT 58, BEEEEEI LS HRER
Bbhs, ok, EMENIEREOTRE L OBEN LD DT, ZORIIINCKRTSMLERD 5,

@) BEEWLO®I 45°C Ll EohiELE Y 5 288, EAEERO L OBEEEAVTH 6~
7 BSRINEEE, 16~20 RIS T 5 TETTHERE LD > 5, LicioT, EHFESE T T16~24F
Mz h 45°C DA EOhREAEY G T 2 TR, BBARXORTChOBEEYET IR ThRL
HOTCHILHTNRIVISEELZLRD,

3. #etEiTicoWT

() BEHFOHATEKEL 8~20 FOMAATELL TS, Fi, BAEbebhicHiRc z ORED
ARRUOAHSTY, SEOL 5, LORDERNOAKELTHLRE (11~14%) CRESETH
BT ol RBRIC B\ TREE R~ DR EIRD b, LR O THBHER BN IEE T A TSR TR
BELLDOTHINE, THhOERZEBCHELAGLETHEALCLEKEC D LI EERET S L13%E
P ALY (WA ’

@) HRAEOMA ALY, ERERE EMABR L SEBEE L THEE SN X 5 Rtdasbe
THHEERCAERLT20T, HRAEHOEAGHLEEERBLTROTh, LOLDOEEYETS
LIXEL bR,

4. ZORBRTIE, THEECELTEZ 2WEEDOD HHEMN T, BERER DTG LE
fesetent, ZOBEARTIVTHLIMROHEEECAE LTV 5, Lo LanbIBLLXS K, B
FEROVIDEE, HEVIIEFENDNIVCHEL LT, EEEEREDIESSERRDLI, Zhbo
B, THAERROTRCE TS bICEECR 5L 5 50T, &2t bhi Bk,
S THEERBORBC Lo THI D TAIVERD S L3 RELDRS,
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V 15 B

REMELZEERN LTS5V~ Y ERMPEN S\ TERRBN L TEEEYRR LI-OT, RERKO
BUERLEPRATHCHERERER Y 5 5cdic, ThHERMORMERME L EEERL OBRE L
PETHRBRETION,

1. BEEA: 47 VREAKFEAWIBCKERNO 71 7 — %ML TEHAEAL, METREEENLD
iz,

2. BEEH

(1) WERAFHOBRME 110~330 g/m’, KEBMRFOBRME 220~330 g/m* OFHAK B TEH
ZhiiR T &EHER1 L bhis,

2) FEMES 3~15kglem® OFWEA I THRTAEERN 2 bhis,

(3) BE 45°C, mEFFH 6~7 RHEIOBEL&HLZRAL THETREERR L bhi,

3. HirOHR

(1) #REKEK~20 ZOTWHARK T, Wb EROELEHEX TR O TR TREFRMN
zbhiz,

@ WEK, EERELY, REOBOLALXEHEC LT, WHRAEREASHREFeoTLHET
REFERRZ B,

X 53

D FIHED - B - REEE BRI BT AR B 1], RORKEREMEENRE,
44, (1953)

2) . . DAk 2w, 45 (1953)
3) . . Tk B5®W, AMELREE 4, 5, (1958)

O RSN HERRCHETHHE (65 BRCBETHAMOLE, KERRBNLHRE,
89, (1959) p. 105~150

5 TEHEF EEABHERMREER, KERRBIEHRE, 98, (1957) p. 169~179

6) EEATIEIE | EERACBIT2HE (B 18 BEERN ORER L OXOHERBICOVT, #
ERBRHFEHE, 101, (1957) p. 101~176

TR B G2 BlERM OGS X O OMERBRICOWT, KERRBITERE

109, (1958) p. 1~76

D

8) Knaus, A.C,, Sereo, M. L.: Laminating of structural wood products by gluing. No. D 1635,
F.P.L., (1948)
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Studies on Laminated Wood (II)

Gluing tests on YEZOMATSU (Picea jezoensis CARR.) laminated
wood glued with urea resin ’

Minosaku Sucano
(Résumé).

YEZOMATSU (Picea jeaoensis Carr.) laminated wood has been produced recently in our
«country for structural wood use. Such wood has been glued chiefly with urea resin. Studies
have been carried out in order to investigate the relation between the gluing conditions and
the gluing faculty.

Summaries of studies are as follows: )
1. Urea resin and melamine fortified urea resin were selected for this test, and the mixing

formulas were determined. It was found that urea resin fortified with melamine and filled
with barley flour should be used.

2. Double spreading and single spreading were investigated. The spreading method and
the rate of spread were determined. It was found that a good result was obtained when the
adhesive was double spread at the rate of 110~330g/m?, and also ‘single spread at the rate
of 220~330 g/m*.

3. The range of clamping pressure was investigated. It was found that a good result was
obtained when the clamping pressure was given in the range of 3~15 kg/cm?.

4. Curing conditions were investigated and it was found that clamps should be released
after curing at 45°C temperature and 65~75% relative humidity for 6~7 hours and condi-
tioning over night.

5. The relation between moisture content of lumber and the gluing properties were investi-
gated. And it was found that good glue bonds could be produced even in the range between
8~20% moisture content.

6. Selection for grain at the time of assembling laminae was investigated. And it was

found that segregation for grain was not necessary.



