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iv), Z@EmI

B 24" Z5)1 | BUERTRSRERIC X Y REMT Lic, MINEEIL > 7<— 27 OfF 1.5mm & Uiz,
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Table 1 &R LT,

Table 1. REMIEESER= — a1 K 120 OMWE

Properties of urea resin adhesives for this test.

Viscosity at 25°C Spec1ﬁgg%rgwty at Working life pH Resin content

24.7 pois 1.320 80 min. 7.98 76.3%

2. HRERHSORRH

(1) BERERM DR - ~Hk

BERER ML Fig. 1 OFRTSHAbLELL, &
BRI AR, KEXTERCAS X 5 clihdbeis,

(2) HROWE LHER ICHER

Rk DA X b A S hiciiy, @ikl oR
BEBRWT, ERARSORAEZLHATREE 20em
YL, chbEREROER E~FEXRELT
ALEMIRS L HEYER L, #E#Ey ¥ TIRE
LBREE S (HEH AR L2 bRigh27eDT
REH LB, FRER% HERF 0.30~0.34, 0.35~0.39, 0.40~0.44 O 3XRHEAHEL, F—K
H, B—HEHHEOMHIEY > TE 4 OERMHIERIND L 5 THROEERETAL21,

Fig. 1 SREH ORI

Form and dimensions prepared for this test.
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(2) THAEEERR

i) EEHE LRER

AR HRCET D ERE - EREORE L1 7 V3R
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REREH 2 WS- BB OB, ERERSEYHEAL, 7, BE 18~22°C, BRI 85~
- BHOBBEFMTC2 » AHBKEL, SF1Ic, HE18~22°C, BIRIEE 45~55 % DERBELRME TSI
EO0C5%, 27 AMKEL, CORBE—EREOBRE LAEY 3+ 1 7 Af7is\w, AT 1IEMOA Y
Ca—nE LT,

DOFR, FROAE XKL OLRBRN OFADNECA Ui oR XX HE L, RBH & L cH#R2H
Uiz, 7ods, HEERONEHBE/TEOFEMIMNAPERSE, No. 101, p. 139 KRLTHSDTEM
T5, : g e AT

B+~ ASTM D 1101-53 & btk : AP
NEERERM OMHAEEERBRE A L
foo & ORBRIEOFEMIARNERS, No.
101, p. 138 KRLTh%DTEMT S,

i) EERER

REBA OERXAROMEOE 8cem, EI

0cm, HHEHMORE 16.5em L, =0

SHADREBTE Phot. 1 IC7RT L5 Ik Phot. 1 MHEHRBRO 720 DEMEL 5
R LCRE LCBAE ARBAOES Outdoor exposure for weathering test.
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I RAERER

1. P
SRR R T B BB DK H 35 L UHTE &
EERM O EEEY: - OBfR% Fig. 2 Bk
O Table 2 (R Licht, 4% HHHRIC 0T
RS LB SR £ ABHED T & ORIICHERE

Table 2. EE U BEABR O FE

Results on gluing faculty tests.

Grain of laminations Flat grain Bastard grain
Specific gravity of laminations| 0.30 0.35 0.40 0.30 0.35 0.40
~0.34 | ~0.39 | ~0.44 | ~0.34| ~0.39| ~0.44
63 70 72 65 73 78
Shear Stre%iggc”ﬁ) (53~70) | (61~84) | (46~92) | (62~70) | (61~83) | (65~89)
. o 95 97 96 85 97 97
Block shear | 003 f2ilure (%)) 70.7100) (50~ 100)| (80~ 100)| (80~90) |(8B0~100)|(80~100)
test 13.0 12.5 13.3 12.3 12.9 12.6
Moisture content |[(11.8 (11.6 (11.8 (12.0 1.7 (11.9
(B ~14.8)] ~15.2)] ~16.8) ~12.8)| ~15.0)] ~13.5)
Number of testing 15 33 33 6 39 30
Percentage of 0 0 0 0 0 0
delamination (%)| (0~0) | (0~0) | (0~0) | (©~0) | (©~0) | (O~1)
21 2 | A test ; 15.2 14.4 14.5 14.5 14.5 14.5
g 3 %g?ﬁifﬂisg§§e2§y>(14.3 (2.9 |Q4.2 |42 |(14.1  [13.8
5 o 9/ ~16.4)] ~15.2)] ~15.3)] ~14.8)| ~15.3)] ~15.1)
':'5_, § Number of testing 6 15 6 3 9 8
«
Y-
w| B Petcentage of ) 15 : 7 27 14 13 32
£l o delamination  (%)| (4~28) | (0~20) | (8~49) | (11~17)| (7~19) | (11~45)
S| 2 |Btest : o 4.3 | 14.3 14.4 14.8 12.6 14.4
© betma e pontent, J13.5” lasiE a7 |ase  |aes a7
8 0)1" Jis.0)| ~14.8)] ~14.9) ~15.0)| ~14.8) ~15.2)
Number: of testing 6 15 6 2 10 8
@ | Percentage of delamination 34 24 34 41 28 37
: after 15 months (29~37)| (5~45) | (17~67)| (26~56)| (20~38)| (14~65)
g - N
% | Percentage of delamination 46 42 48 52 36 46
% after 36 months - (33~55)| (20~76)| (18~85)| (34~69)| (22~45)| (23~63)
4 | Percentage of delamination 82 77 82 98 83 82
g after 60 months (75~89)| (46~98)| (44~99)| (96~99)| (68~95)| (59~99)
B | Number of testing 4 17 11 2 13 10
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60 » A%% After 60 months

Phot. 2 R4 FBEC T 2MEMERBRN D58

Delamination test specimens after 15, 36 and 60 months.
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1. ERERH ORI 4
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(3) HREFMIHRSKALEOERE L, #REAKE L KERC X Y HELST LTHAGDE
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(i) MR

B RT 5528 ARR%E 60 » AT L Ciileor,
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Studies on Laminated Wood (VI).
Gluing faculty tests on Sugi (Cryptomeria japonica D. DoN)

laminated wood glued with urea resin.

Minosaku Sucano and Minoru NisHIHARA

(Résumé)

Urea resin adhesive shows high water resistance and can be used easily at gluing operation.
It is also cheap in price. ‘Therefore, it has been used extensively for gluing laminated wood
in our county. )
Gluing faculty tests on Sugi (Cryptomeria japonica D. Don) laminated wood glued with
urea resin were carried out.
1. Preparation of laminated wood for this test.
(1) Laminating stocks were sawn, kiln-dried, cut and surfaced.
(2) Urea resin adhesive for this test is shown in Table 1.
(3) Specific gravity and grain of each lamina were measured. These laminae were
selected, graded and dry-assembled (Fig. 1).
(4) Gluing operation.
(i) Glue was double spread with brushes. The amount of glue spread was 250~350
glm? per 1 glue line,
(ii) Assembling period was 5~10 minutes.
(iii) Gluing pressure (8 kglcm?) was appliqd with screw clamps.
(iv) Clamped stocks were cured at room-temperature for 17~24 hours.
2. Methods of gluing faculty tests.
(1) [Initial gluing faculty was tested by the method of ASTM D 805-53.
(2) Durability test.
(i) Cycle tests.
A-teste---: high and low relative humidity cycle.
In this test, a period of 2 months at 18~22°C and 85~95 % relative humidity alternates
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with 2 months period at 18~22°C and 45~55% relative humidity in a repeating cycle.
This test consisted of 3 cycles.
B-test----- This test was done by the method of ASTM D 1101-53.
(ii) Weathering test.
Laminated test beams were exposed to the weather (Phot. 1). Each beam was
inspected at regular intervals, and each delamination was recorded.
3. Results on gluing faculty tests.
(1) Initial gluing faculty.
Initial gluing faculty affected with grain and specific gravity of laminae is shown in
Fig. 2 and Table 2, And results on arrangement of all measured values are shown in Fig. 3
and Fig. 4.
(2) Durability test.
(i) Cycle test.
Delamination at A-test or B-test affected with grain and specific gravity of laminae
is shown in Table 1 and Fig. 5.
(ii) Weathering test.
Delamination after 15, 36 and 60 months was inspected, calculated and recorded.
The results are shown in Fig. 6, Fig. 7, Fig. 8 and Phot, 2.
4. Conclusion
(1) Urea resin adhesive shows good initial gluing bond and great resistance to moisture
and water in the case of gluing ‘Sugi laminae.
(2) Affects of grain and specific gravity upon gluing faculty of laminated wood were
hardly found in this test.
(3) Delamination after weathering exposure was remarkable, in spite of good results on
initial gluing faculty test and cycle tests. It is considered that delamination is caused by not

only the inner stress of laminated wood but also the aging of urea resin itself.



