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Durability Testing of Adhesive Joints with Aquecus Polymer Isccyanate Adhesive

under Short-Term Loading.

Takumi HONDA

Summary . The durability of double-lap adhesive joints ander equilibrium moisture content conditions and non-
equilibritm molsture content conditions with tensile lnading was investigated. Theeffects of adhesives (A PT | aquecus
pelymer isccyanate adhesive, PRF . phenol-resarcinol formaldehyde adhesive) and stress levels (1096,20%6,30%)
on the adhesion sirength were examined. Results of the analysis of variance of the adhesion strang'th,adhesives and
stress levels showed that adhesion strength was affected by adhesives,However, it was similer to adhesion behaviors
wnder every exposure conditions on and slso to be constant to the relative strength ration ¢ .Therefore this seems
reasonable to supposs that both the adhesive bonding durabilities is almost comparable. Cn the other hand, wood

failure showed the decreasing tendency when exposing under high-equilibrium moisture content condition.
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Table. 1

Fig.1. Scheme of the testing procedure.
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Test conditions

Code ' Test procedures

Series [ -1  Conditioning to EMC at 20°C + 65%RH=Conditioning to EMC at 201C « 30%RH
» Tensile loading at 20T - 30%RH for 30days
Series [ -2 Conditioning to EMC at 20°C + 65%RH=»Conditioning to EMC at 20TC + 60%RH
= Tensile loading at 20T - 60%RH for 30days
Series | -3 Conditioning to EMC at 20°C - 65%RH=+Conditioning to EMC at 20°C + 90%RH
= Tensile loading at 20°C + 90%RH for 30days
SeriesI[-1 20C + 65%RH 3weeks= Tensile loading at 40°C + 90%RH for 30days
Series[T-2 207C - 65%RH 3weeks= Tensile loading at 60C - 90%RH for 30days
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Fig. 2 . Relationship between adhesion strength and Fig. 4 . Relationship between adhesion strength and

exposure period.

Legend : stress level ; -@-10%, -&-20%, -l-30%

exposure period
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Fig. 5 . Relationship between adhsesion strength and
exposure period.
Legend : stresslevel;-@-0%,-A-10% ,-W-20%,
-9-30%

Fig. 3. Relationship between adhesion strength and

exposure period.
Legend : stress level ; -@-10%, -#&-20%, -M-30%
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Table.2 Relationship between relative shear
strength and test conditions.

Test conditions 7 : 0 (30)/ 0 (0)

API PRF

Series ] -1 0.92 0.95
Series [ -2 0.96 0.92
Series [ —3 1.01 1.04
Series I -1 0.98 0.92
Series[[ -2 0.93 0.91

Notes:{ ) loading days.

S0%RH OHFRFFEZ P30 AMEZ LEEOSIEDHA
Wi doh X ORBTA Fig2~Fgd IR, $i2, B
RO HARRBRF OEKEREERICBOTIERE %
B L 7ciREE T, 40°C « 90%RH. 60°C - 0%RH DR FE
C ESPICN MBS LT RO R ANEERZOD

B Figh, FgblloRnd, ShodD s 7 7o
BEHAL, VThOREBECBOTHREZFAEOEY
ERLTOWAEZEIEEGCHTH D, BERAKSIZIER
BETHAI D EBHEINAIM, & DITHINIE

MABZEE LI FROLEHY Y — XTI LITHEAL
BAHVSAER]FET LRI EIT -7, T OHR,
YY-XT—1, I1-2, I—1kBOTESHMICHE
B (P<0.05, API>PRF) BEWH LRI, BALS
MZELTROTNO Y ) —XICBWTHFEERED

LHEM o, COBENEOEEEOEEIC O TH

AEMA L~ WWARTRGS S 30 HERR O R
N AREE RS OTFSED O MERRRELL v 23D, &
DFERA Table.2 1R Y e FHXREEI v 13 APT & PRF T
HIZFEEOEERL, Y —Zilk-T091~1.04 T
BHofe TOTEDL, 2EHOBESAICBOWTRASRE
BOZNIF R EAREERS ORI LA LEE
LN Z &g s, Lichi- THEBEHMOHS LOoF
BEL, BEHARORSMHES NI ERNGELR
DOTREN, THWA 2EHOBRSROEEHALIIE
BRSTHL EEL NG,
3—2 FABHEETEROFEIL

AT 2RI Y7 Y 3R E L, BRRWED
TN K B EEPTRETIRIOO T—EDQEH DI
4, £IT, BY ) - X EORBEHERAEEH
SEIT- Yy LTEELART E Pl O LD I
o WINOY ) — TN T HIRESLLBERIBOR
BB HEOEZ DN,

@100- Adhesive:API [T Control
% 80 B Treat
Tt
= 60}
=
- 40}
s 201
2
0 L
- [-2 I -3 H-1 ]1 -2
Test Cnditions
@100 [ Adhesive:PRF [] Control
< sot B Treat
b
=2 60t
o
< 40f
3 20
z
0 2
I-1 IﬁZ I-3 ]I 1 -
Test Cnditions
Fig.7.Wood Failure vs Test Conditions.
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