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Effect of Some Factors on the Swelling Behavior of
Glued Wood Joints
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The swelling pressure and swelling of Kapur (Dryobalanops sp.) laminated
wood that had been glued with three adhesives (UF, RF and Ep) were measured
when immersed in water. The effect of the number of ply and glue line thick-
ness on the swelling behavior of the laminated woods is discussed.

Futhermore, the swelling behavior of cured glue of three adhesives and pressed
woods that had been pressed for 0, 10 and 20 kg/enf pressure was investigated.
The results obtained are summarized as follows:

1) Time progress of swelling behavior showed the same tendency even though
the number of ply or type of adhesive was different. Both maximum swelling
pressure and swelling were of higher values with an increase in the number of
ply. The specimen glued with UF was of the highest value.

2) In the case of using UF and RF, the swelling pressure and swelling of
the specimens that had a thick glue line were larger than those having a thin
glue line. However, the specimen glued with Ep was not affected by glue line
thickness.

3) The swelling pressure and swelling of the cured glue of UF were larger
than that of RF, but did not reach the value of that of Ep. The swelling pres-
sure and swelling of pressed woods were larger than that of non pressed wood.

4) The ratio of wet glue-joint strength to dry glue-joint strength varied
according to the swelling pressure, being higher in the strength with lower
swelling pressure. Thus, the swelling behavior was closely related to the
glue-joint durability.
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Fig. 1 Relation between swelling behavior of
laminated woods glued with urea resin
adhesive and immersion time.
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Fig. 2 Relation between swelling behavior of
laminated woods glued with resorcinol resin
adhesive and immersion time.

The symbols are similar to those shown
in Fig. 1.
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Fig. 3 Relation between swelling behavior of
laminated woods glued with epoxy resin
adhesive and immersion time.

The symbols are similar to those shown

in Fig. 1.
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Fig. 4 Effect of number of ply on maximum swelling

pressure and swelling.
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Fig. 5 Relation between swelling behavior of
2 ply laminated woods glued with various
adhesives and immersion time (glue line
thickness . Ca. 50 um).

The symbols are similar to those shown

in Fig. 4.
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Fig. 6 Relation between swelling behavior of

2 ply laminated woods glued with various
adhesives and immersion time (glue line
thickness : Ca. 200 xm).

The symbols are similar to those shown
in Fig. 4.
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Fig. 7 Reldtion between swelling behavior of
2 ply laminated woods glued with various
adhesives and immersion time (glue line
thickness . Ca. 400 wm).

The symbols are similar to those shown
in Fig. 4.
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Fig. 8 Relation between swelling behavior and
glue line thickness.
The symbols are similar to those shown
in Fig. 4.
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Fig. 9 Relation between swelling behavior of cured
glue and immersion time.
The symbols are similar to those shown

in Fig. 4.
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Fig. 10 Effect of pressure on swelling behavior
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Table 1 Maximum swelling pressure, swelling and glue-joint strength.

Glue line Swelling Dry test Wet test
Adhesive thickness pressure  Swelling Strength  Wood failure Strength Wood failure
(pem) (kg/em?®) (%) (kg/cm®) (%) (kg/em*) (%)
50 13.1 5.1 80.7 90 57.2 15
UF 200 14.2 4.6 84.3 5 50.1 0
400 13.3 5.3 78.6 0 50.1 0
50 11.8 4.2 96.9 80 82.4 50
RF 200 12.2 5.0 117.7 100 100.9 35
400 12.9 4.7 111.1 50 88.2 10
50 12.5 4.8 100.2 80 80.1 40
Ep 200 13.3 4.8 115.9 90 94.9 35
400 12.7 4.7 116.3 100 102.0 40
ol KERIZFVTLIOMBEFBROENEHE 161
5D EME L, Table | KEEBEsORLLRE
O omax, amax i IZHERE CIEEEE HRROER % _our
F¥o 3
B 133005 MO RFRIRE & TIRITPHIZE 72250 £yl
rEZSN, BKIRIEE TRFRE & LABAOELIE £
LAEEN BR o, UF CREBEENEBEEE s E Ll ®(200)
200 1 DHASBEBEOEERL, amax b ZOBARS . 50N g )
DIETH > 7o RBERITHEZEBHIEL % 5 LW ITET élr
L7 RECIIBEBPEL 5> T4 omax, amax & & ; o
BLAYEN G Dok, BEHE UF LR TOUFRY s
BNEER L, BEBE X200 umOBEPRESOEET ur

L7zo RERIIBEBIPEL B THLEWHETH 2,
Ep Tl omax, amax » HERIEL Z-THIFLA L
EFB DT, BEN, AHBRIL L IIEERFEVG
BOHIPBAFELEVEL kol

RF, Ep 4 BERBIEL 2o 2BEEBEHPET
#7, BERRTLBVEFRLAOIMESAE LR
R TEE LA LIAKESRE WL 5 TH B,

BADBEZENDOEE omax & ORIz I3 FAHE 4 R HFE
Wohhhol, 22T W/D & omax EDORFZIZOVWT
BET 5720, BEOMMGRE Fig. 1112R LA, ED
RCIZAEBERAE A D 5, omax DEWIEEIE W/D 4

OT_/ . 1 1 1 1 J
0 60 70 80 90 100
W/D X 100 (%)

Fig. 11 Relation between maximum swelling pressure
and ratio of glue-joint strength in wet test
(W) to dry test (D).
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