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The portions of test specimens
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Table 2.
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Gluing conditions and gluing faculties (Resorcinol resin adhesive)

EAFE Log number

|wm a—1|wm a—s|w a-—s

—r s 08 nhmber
§ li; ZE SUEAHE Apparent specific gravity(in air dry)‘(o' 78'38' 91)](0. 7333 anlo. 72;38' 91)
'.é‘ Aég §}* H Grain I%%Flat grain - ;B4 Bastard grain ®
a 'Tr = - =}

° 5% 5 2KEERB) &% = By oven dry method { — l — —

& O ~| Moisture_content |47/k#z| By moisture meter 8.5 (8.3~9.3)!8.8 (7.9~10.1)8.4 (6.7~9.5)

= Z7IFOEE Temp. at ﬁ‘,Ek(mﬁ Dry bulb temp. 9.5 , 9.5 9.5

G [ g [the time of gluing (CC) kA F Wet bulb temp. 7.0 7.0 7.0

& |4 E‘§  #fif The amount of spreading glue (g/m?) 330 330 i 330

& ‘38 ViiIEE Assembling time (min) 7 7 | 7

£7 ?;5% E4EH Gluing pressure (kg/cm?) 20 20 20

i D.B. T=40°CI|D.B.T+=40°CD.B.T=+40°C

S | mifkg": Curing condition W.BT=35°CW. B’l-'-35°C‘1W BT+35°C
= . 9 | 188+20 17020 155+ 14

Kol TABEE Shef" strength (kg/em?) i (147~237) | (115~195) | (118~196)

$ 28 | RBEME Wood failure (%) [ 92(30~100)] 90(45~100)] 99(95~100)

@“E”’ & Mo 9.6£0.6 | 10.1£0.6 | 10.2%0.6

B N 2 npo: 7 o . . X 3 . .
Z5g . & & & Moisturc content (%) (7.4~10.5)| (9.5~11.1 | (9.5~11.3)

¥ %l B9 18 & Number of testing 5z | az 32

_&Hﬁ A OERE Temp. at B EKEE Dry bulb temp. Room temp

= & the time of testmg( O FR{EE Wet bulb temp. )

P K - A H#iZ L Bt & Percentage of delamination(%) — ! — —

) IT) :‘SE 8l1A methodFEEHNumber of testing — — —

! ‘3__3 : B L3 { # & Percentage of delamination(%)| 26(7~55) | 19(3~47) 8(3~15)
11‘3'8 B method |if SEMH i Number of testing 4 4 4
Table 3. 7 = / — W EHEIESAOEB R & EGRBER
Gluing conditions and gluing faculties (Phenol resin adhesive)

K

——— LUR#S Log number |y 5y |y A—¢ W A—S5
g ..o Tt e 0.85 0.85 | 0.80
g % :'S [ULAFE Apparent specific gravity (in air dry) ‘(0. 81~0. 91)|(0. 79~0. 91. (0. 72~0. 90)
= g'g § A T Grain g)i:%yFlat grein « ;B4E Bastard grain
< =5 -1
g I‘g’g E. & K (%) | &% By oven dry method ‘ — — —
g DO~ NImsture content@)kq‘—f By moisture meter 8.5 (7.5~9.0)!8.4 (7.3~9.3)18.3 (7.0~9'0)
g
3 | DR EE Temp. at] &FRRES Dry bulb temp. 9.0 9.0 9.0
S e the time of gluing(°C)| {BFREE Wet bulb temp. 6.2 6.2 6.2
- |H w2 &7k The amount of spreading glue (g/m?) | 330 | 330 330
== = _ vt Dl spitdt
&l.358 7oOERERT Assembling time (min) ! 3 3 | 3
P F@Gg FEH#iE Glumg pressure (kg/cm?) | 20 20 20
3 D.B.T==40°C|D.B. T+=40°C|D.B.T=+40°C
g - i =
| BT Curing condition . |WBTZ35°Clw BT=35"CW BT35°C
L . 4 S ) 9 148419 143k 14 13615

. &, | TAMERS Shear strength (kgfem?) (118~217) | (111~168) | (103~163)

LSS | AMEME Wood failure (%) ] 74(20~100)] 89(30~100)] 93(70~160)

-t S

(N ] ; 2z . 11.0£1.0 10.8£0.7 10.6+0.6

o=, |8 K ¥ Moisture content (%) 7.5 0155) | (9.4~12.0) (9.5~11.9)

FoRE #E M % Number of testing i 32 32 32

#HTwR B Eﬁi}f@m§ Temp. at| #EKEE Dry bulb temp. 29.0 29.0 29.0
Ty i the time of testing(°C)! {EFRIELE Wet bulb_temp. 26.0 26.0 26.0

mEle A L B Percentage of delamination(%3) — — i —

Zim= 2 A method|filsE A% Number of testing | — — | —
b 35,; B # lid { EEZ Percentage of delamination(%)| 88(72~100)| 83(51~97) | 79(60~94)
»,;\55.8 B method|f5EE# Number of testing 4 4 4
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Table 4. =V 7THIIEEEROEN &L EERBRER

Gluing conditions and gluing facuities (Urea resin adhesive)

|

l

- BAmS Lognumber gy 4y | A—4|wm a—s

.5 g AT E Apparent specific gravity(in air dry) - 0.8 0.85 | 0.80
weS VRATILE APD P gravitylin air €r¥) (0. 82~0. 90)i(0. 79~0. 91)I(0. 73~0. 89)
i+ . %g ‘g * I Grain ‘ %E}Flat grain - ;B4F Bastard grain®
:E"*"’ng: & K (%) | 2% By oven dry method ' — — =
{«'g O ~|Moisture content| € /K& By moisture meter |8.6(7.9~9.0) 8.4(7.5~9.S)t 8.3(7.3~10.2)
Sl BB OFE Temp. ai] %EREEE Dry bulb temp.! 9.5 | 9.5 9.5
. wl™  plthe time of gluing(°C) BEREE Wet bulb temp. | 7.0 | 7.0 7.0
"m.g H gﬁ»@j;_@: The amount of spreading glue(g/m?)| 330 | 330 330
S’ 5 8_,_;_0“,@5_ff‘gﬁ Assembllggr time (min) | 8 ! 8 i 8
2 a5 g E#RES Gluing pressure (kg/cm?) | 20 20 | 20
a: D] BT"‘40 ' DBT=Z=40  DBT=a0
# | Bkt Curing condition RS | W Whres
T 4 2 T i54x21 5418 | 12122
" &g | HAWERE Shear strength»(l\g/cm) | (85~i18%) ‘ (115~184) | (67~156)
3| Ry [REBBIEE Wood failure (%) | 76(40~101)| 82(35~~100)[78 (20~~100)
B3| 5o %2 Mo o 9.3+£0.4 ; 9.6x0.5 | 9.9%0.5
T‘i: E & 7k # Moisture content (%) i (8.0~:0.3)| (8. 6~-10. 4)' (9.0~10.7)
w3 SY LA E f]?_]__”j‘,( Number of testing ! 32 {32 | 32
o .2 [ RERI % DR Temp. atjiz 2k Dry bulb temp.
5113 ‘ /M  the ti e of testing(® C;{ﬁ[f:ﬁ NE Wet bulb tcmp‘ Room temp.
&L A ‘ 13 { fEPercentage of delamination( %){1 (76~98) 82 (66~93) 195 (89~100)
W35(E.S S|A method FEME R Number of testing 4 4
3‘53 Sg al B |12 < BkFePercentage of delamination(%) ) — — —
ﬁg,% B method jEISE B Number of testing ‘ — — —
Table 5. Eiff = fido < 3 VEEROHERE: LS8R
Gluing conditions and gluing faculties (Polyvinylacetate resin emulsion adhesive)
T BEX&EF Log n“mb? Vi A.—1 Ivm A—4a lw]l A—5
i‘g o| TFEAE Apparent specific gravity (in air 0.86 0.85 0.80
& a2 dry) (0. 81~0. 90)1(0. 79~0. 91) (0. 73~0. 88)
. lwea . . V220
ig‘éﬁg x 72 Grain I %_%#}; lat grain + ;8fF Bastard grain
= "ggg & K &K (%)tj %, @& By oven dry method| [ — |
& g™ O ~Moisture content| §/k&3t By moisture meter . 8.3(7.4~9.4) 49, 4)' 8.5(7.8~9.9). 8.1(6. g~o. 2)
€| .. 8 EEFHIFORE Temp.atl {ZEREE Dry bulb temp. 12.0 | 12.0 f 12.0
_ | & 2 ithe time of gluing(°C) /& ERifi B2 Wet bulb temp. 80 | 80 8.0
Ro| .. ¥ | #Aida The amount of spreading glue (g/m?) 33 ' 3% 330
3l ‘g - WOEERS Assembling time (min) - 6 | 6 | 6
ey EE #i JE 1 Gluing pressure (kg/cm®) - 2% " ! El20 P N 520 :
o 3 er 1 ‘Lrt 1 ( E '.’A
Eg FE {t & & Curing condition Rotor;l temp. Roo;n temp. ROOI:J:‘I temp.
; setting setting setting
FURNN ’ 6111 69411 70+17
& g‘ﬁ H AWM E Shear strength (kg/cm?) i ‘ (40~91) (48~89) (54~142)
Bl Es KIEBEEE Wood failure (%) i " 3 (0~20) 13 (0~20) |6 (0~30)
23 '\_4_2 ; P . oz 10.6=0.3 10.8%+1.9 11.310.6
"y gy & K & Moisture content (%) | (9,911 (10, 1~11: £)[(10. 1~12:5)
875} Q. | I 5E 18 L Number of testing 32 32 32
jg #J-g AR DER Temp. at EEREE Dry bulb temp. 20.0 20.0 20,0
=) T [ the time of testing(°C) /@ BRiEEE Wet bulb temp. 17.0 17.0 17.0
. P&y | A 3k [B{HEPercentage of delamination(#) 95(30~100) 94(87~99) | 80(67~99)
= ES f’g’ A methodBliE B Number fo testing 4 4 4
#O 8l B & 3 {#EEPercentage of delamination(%) — — —
‘1?'.8 ;c:: B method JUEMRE% Number of testing ' — — —
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Table 6. % ¥4 YE&EROEELRE L EEABRERE
Gluing conditions and gluing faculties (Casein adhesive)

T FUKES Log number |y 2y [yg A—s |w A—53
o 2B KUEAFE Apparent specific grav1ty (m air 0.87 | 0.85 0. 80
_gﬁdg dry) (0. 82~0. 90)1(0. 79~0. 90)I(0. 74~-0. 88)
.‘_é ‘3\%}(—':)% * 7 Grain ﬂ)zlqaz E‘Iat grain - J[3ff Bastard grain
3 g’%é 4 K = (%) |4 % i By oven dry method — — —

w VO M01sture content .._:,7}(2"(&31" By moisture meter |8.4(7.4~9.5)18.5(7.3~10.2)8.9(6.7~12.0)

£ mo EEIGOREK R BE Dry bulb temp. 10.0 10.0 10.0
= @ t_:he_gﬂg_gf glumg(“CJ BRI Wet bulb temp. 7.0 70 | 7.0
9 H X Tj)g _amount of spreading glue (g/m?) 330 330 | 330
<, & [ 7L HRsY Assembling time (min) 5 5 5
¥ ‘ sroo | 4 Gluing pressure (kg/cm?) B 20 20
gz 18 . . . ?"ﬁ?m@m'm?h&{b Rk
g us | BE{LZR{T Curing condition Room temp.| Room temp. Room temp.
= HC setting setting setting

' N ) 162+ 19 15019 118£13

g Sy CAMEE Shear strength (kgem?) | (125~208) | (111~179) | (100~150)

=g BE o AHBHE Wood failure (%) [ 34 (5~80) | 26 (0~80) ° 6 (0~40)

Ho = o wr s 10.24£05 10.2+0. 4 10.9£0.6

w2 % 2 kK = Moisture content (%) (9.3~11.5)] (9.4~11.9)| (9.6~12.0)

=B g |3 E 8 $ Number of testing 32 32 32

#HE 9T FEAMOGEE Temp. at %A Dry bulb temp]  15.0 15.0 15.0

- the time of testmg(__) \ R ERIREE Wet bulb temp.]  11.5 11.5 11.5

Hemao| A B |12< E?@Percentage of delammatlon (%)] 80(65~89) | 94(90~98) | 95(88~97)

35(2 mg ~§ 4 4 4

=0 S sg| B li (_;S_kcf Percentage of delamination(%) = — —

1“;3"3 B method[ﬁljiﬂ}'j&k Number of testing — — —
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Photo. 1 ASTM D 1101 ic X 2REEDHUERT (Vv / — 48R D
Tested specimens in accordance with ASTM D 1101 (Resorcinol resin adhesive).

Table 7.

AT & 3 PR,

i 7D

Tested specimens in accordance with ASTM D 1101 (Phenol resin adhesivce).

FEEE DM

Evaluation of initial gluing faculty with wood failure

TT— EAZES Log number [
e e— i A—1 Y A—4 T A—23
7% Adhesive . —_—— '
vy s — RIS R + + ‘
Resorcinol resin adhesive ; -+
7 =/ — N _ .
Phenol resin adhesive - +
2 ) 7 B N N N

Urea resin adhesive

A E = BilE T = O o VR
Polyvinylacetate resin emulsion
adhesive

h¥4 VEER

Casein adhesive

(Note) + AKESHEMEOFEMAIEL LD S D, (Mean value of W.F.) 290%.

+ RIPRBTROFEEHI0E K TT5!

LEDHD, 90%> (Mean value of W.F.)275%.

— KRN ROFEMAMTBRIGDO D, (Mean value of W.F.)<75%.
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Evaluation of durability with percentage of delamination
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VS vy s — vk R
Resorcinol resin ':ldlﬁesive + * +

7 = / — VIR RS A
Phenol resin adhesive

= ) TR

Urea resin adhesive

BB = MBIR T U 2 Y B
Polyvinylacetate resin emulsion
adhesive

HEAL AR

Casein adhesive

(Note)
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Gluing faculties of laminated wood made of

Keruing lumber grown in Malaya

Kazumi Moriva‘??, Minosaku Sucano'® and Yasuto Cuipa‘®

Summary

Gluing faculties of Keruing lumber grown in Malaya were investigated as follows :

1. Wood species of the tested lumber are shown in Table 1. The portions of sawn boards
cut from the log are shown in Fig. 1.

2. Gluing conditions of the five kinds of adhesives used to glue the sawn boards are
shown in Table 2~Table 6.

3. Initial gluing properties were tested at the ordinary room temperature and relative
humidity by the block shear test method specified in ASTM D 805. Shear strength and wood
failure were measured and calculated.

4. Durable gluing properties were also tested by the delamination test methods specified
in ASTM D 1101 and Japanese Agricultural Standard of laminated wood. And the percentage
of delamination was measured and calculated.

5. The results obtained are shown in Table 2~Table 6 and Photo. 1, Photo. 2. Evalua-
tions of gluing faculties are shown in Table 7, Table 8 and Fig. 3~Tig. 7.

6. It was found from the evaluations of these results that the gluing faculties of Keruing

lumber investigated in this test were not satisfactory.
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