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Bond Quality of PV A-isocyanate Reactive
Resin Adhesives (II)

Relation between bond quality at dry and wet state
and physical properties of cured resin films™

Kinji Tak1**, Hiroshi MizumacHI **
and Yoshiyasu YAMAGISHI*

PVA-diisocyanate reactive resin adhesives (Koyo Sangyo Co. KR-7700 resin) was used to
bond several wood laminations and to make cured resin films, to which was applied the
tensile test and also the viscoelastic measurement.

Results obtained are as follows:

1) Because cured resin films, which consist mainly of PVA polymer, have a water absorba-
bility, T, (temperature of E” peak of PVA polymer phase) and MOE of them are affected
considerably by moisture changes.

2) Therefore, the bond quality after cyclic treatments showed some extent of decrement at
wet state in comparison with the initial dry state test, but this resin had a remarkable recovery
of both strength and wood failure by drying from wet state. This recovery of bond quality
is a characteristic of PVA-diisocyanate resin adhesives.

3) Amounts of hardner AE added to resin formulations influenced largely the recovery of
bond quality, and the more hardner AE was added, the more this recovery became remarkable.
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2.1.1 #p K AbeES
M 7Y 4 (Asam, Mongifere spp. )2EWHE
0.56, &7KEHN 10%
5 v #vsvy— (Selanganbatu, Shorea spp-)
SHHE 085, AKEW 109
HRAOKEE EIXEXES: 5mmX20mmX 150
mm
Table 1 DFEEFILETESRL S MEEL, ERRE
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* v 7 3 (Menkulang, Tarrietia spp-)4&
059, SKEM12%
KEX EIXEXEX: 8mmX250mmX1000mm @
EEFOR—SBREELBEN SRS L5 LT
Table 2 DRHFT, Kb+ v FROBEICANTEER
REERERE L. BRI, BEIXEXEXI6
mmX 20 mmXx 200 mm? K& Ok % &4 10 B
®WL, 737 vRBIBICED, —>DEEREDS 20 mmXx
20mmefEa K3 EThy b Lie
AIAL IR S{s: :
4 hr &#h— 60T, 20 hr 848 — 4 hr FE b (wet)—60
C, 20 hr #48 (dry) o
BAIRRER AR 2 11 ERBETH B,

Table 2. Glue condition of laminated thick veneer

. lumbers.
;]
BOKIMEILER 1 20C, BUK 4 hriBiE (wet) = 60C, Resin KR-7700
2hr 848 (dry) » resin catalyst 100
EUKEHEILIE : 70T, Bk 4 hr B (wet) —60°C, Cwelght parts) | AB 9
2 hr 848 (dry) glue spread g/(30cm) 20-25DGL
pressure, torque wrench
Table 1. Glue condition of two ply lumbers. (kg + cm) 1400-1500
Resin Vinyl Urethane Resorcinol press time (hr) 24
(KR-7700) (J-6000) press temp- room temp.
resin 100 100 .
catalyst parafolmaldehyde 21 3 AROWE 3
(weight parts) AE 5 15, 25 10 M A Table 31ILR T,
g]ue Spread : D kg{ é ﬁx *ﬁ : 45 cmX45cm @ﬁﬁi%Table 4 @%
/(30 am)” 15-20 DGL oy FFUREREL, JAS AZIBERF & A%HE 10
pressure MEEEM L 7o
torque wrench 70-80 BT 2 ftk
(kg cm) AIESRARHRS VIR UMLEE © 4hr &Z#—~60C, 20 hrigig
press time (hr) 24 —4 hr#& i (wet)—20°C, 1 week conditioning(dry)e
press temp: (C) 40 | 20,100 36 BEROEER RN | 36 hriBRREHE (wet)20TC, 1 week
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Table 3. Properties of veneers.
Speci Botanical thickness depth of check | specific gravity |moisture content
pecies name mm % in oven dry %
Lauan Shorea spp- 3.2 62 0.39 104
Jeltong Dyera spp- 28 89 0.36 78

Table 4. Prepared condition of plywoods.

Resin KR-7700
resin catalyst 100
(weight parts) AE 10
glue spread g/(30 cm)® 40
press temp. (C) 100
press time 1
min/mm ( thickness)

conditioning (dry) o

72 WRSfE SRR B AL © T2 hr ERRE (wet) = 20C

1 week conditioning (dry).
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2.2.1
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20C, #7k 4 hr #29% (wet) —~60°C, 20 hr &8 (dry)
—70C, HK4hr iRiE (wet) —60C, 20hr &1
(dry) =% ¢ hr (wet) —60C, 20 hr #&4% (dry),
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* & 100
BB (AE) 10, 30 % (B&EH)
20CIEBEZEANT, Table 5 iR U RS DR
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ZLER (AE)  0,3,5,10, 20, 30, 40 S (BB )
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Table 5. Method of humidity conditioning in
desiccator (20°C).

Solution Relative humidity (%)
ZnCl, 100
CaCly* 6aq. 323
Ca (NQ,),* 4 aq. 56
CuCl, + 2aq. 68.5
NaCl 758-178.3
KCl 85 —86.3
CaSOQ,+ 2aq- 98

60

T_‘j
"
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% p— 20—

(mm.)

Fig. 1. Tensile test specimen (dumbbell type)
~of cured resin films.
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Fig. 2. Fall of the adhesive strength of two ply
lumbers by treatment (KR-7700 resin).
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Fig. 3. Bond quality of PVA-socyanate reactive
resin bonded two ply lumbers (KR-7700
resin). Catalyst (AE, weight parts) O : 5%,
®:15%, ®: 25%
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Fig. 4. Bond quality of resorcinol resin bonded
two ply lumbers (Asam, Plyophen J-6000
resin). curing temperature O : 20°C,
® : 100°C
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Fig. 5. Bond quality of resorcinol resin bonded co:\trol w'et d:'y
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Fig. 8. Dynamic viscoelastic properties of cured
resin films with various formulations
(KR-7700 resin).
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Fig. 9. Dynamic viscoelastic properties of cured resin films
with various humidity conditionings (KR-7700 resin).
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Table 6. Static tensile modulus (MOE) of resin
films calculated from stress-strain curve

(20°C).
dry wet KCl
KR-1700 dyne/cm’ | dyne/cof |dyne/cm’
1035xw“ 43%10% | 1.3%10"
AE . e (85) (57)
g VBN PATtS ) T T 5% 10° | 28x10°
Wosy | e | oas

( ) percent:elongation
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