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Fracture Toughness and Gluing Durability of Polyvinyl
Alcohol/Phenol-Resorcinol Formaldehyde Adhesives

Takumi HONDA

Summary : Fracture toughness of the mode I (Gi) of Double-cantilever beams (DCB) specimens which
is bonded with the phenol-resorcinol formaldehyde (PRF) adhesives which added polyvinyl alcohol was
measured. The effects of a wet treatment on the Gic were investigated. Tendency of change of Gic differed
depending upon the additional parts of polyvinyl alcohol. Namely, no changes of Gic was observed on the
adhesives added a small amount of polyvinyl alcohol in cold water soaking, warm water soaking and boil-
ing, which showed good water resistivity. However, the Gy values of the adhesives added on 15 parts or
more of polyvinyl alcohol decreased significantly in boiling, and the water resistivity was affected.
Because the effects of polyvinyl alcohol softening and partially deterioration of the gluelines affected the
Gic. Furthermore, the wet treatment of the adhesive containing isocyanate compound reduced Gic to a
modest level, and a substantial level of water resisitivity could be attained
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Table 1. Test conditions.

Tests

Test procedures

I Normal test 98% RH 3weeks
1T Cold water soaking/dry test
Il Cold water soaking/dry test
IV Hot water soaking/dry test
V Boil and dry test

—air dry
VI Boil and dry cycle test

58% RH 3weeks —20°C cold water 6hrs —40°C18hrs dry —air dry

58% RH 3weeks —20°C cold water 24hrs —60°C 24hrs dry —air dry

58% RH 3weeks —=60°C hot water 3hrs —60°C 3hrs dry —air dry

58% RH 3weeks —boiling water 5hrs =20°C cold water 1hr =60°C 20hrs dry

58% RH 3weeks —>boiling water 4hrs =60°C 20hrs dry —boiling water 4hrs

—60°C 2hrs dry—air dry
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Fig. 1 Sample geometry of doble-cantilever beam.

HELTVLA Bk RENE S, L LEST
KEERBIL TR s hTLIsL,

ZTARETIE,. RV EZ LTI —LVEMNMDT =
/=N Ly s — VIHRARISESR oA K
oW T, MKERBRICE T2 E— F [ BIEHHEOE
i oRET L1,

2 = 23

2.1. EBRROMES

HgEERE LTIy ER WL, [EHLE 0.56~
0.63. EHEHIF 1.6 mm. B ENUEETH -7,
KEAEORAR R Fig.l © T &< T IREmoOGHME SR b
FIEICX L T converging iIC75 3 K HICHAEGHE, L
HESE L Lic, #EBRIMHEAD S 50 mm~140 mm
OEIT. BAR I 250 g/m* & Ui, HEKRORMIZT
7oy y—tEBAL—EOEERE s 28k, BT
10 kgf/cm®, ZiBT 24 hr BLE € 1,

2.2. % ®& A

DIFIcERL - EEX AR,

PRF: RO 7 = / — v« L V¥ 7 — VARG
BEERAEZOTERAVI, BRI ST a7 LT
b FE2 1580, ¥ oRke R E LABER % 10 a0
Lo

PRFBVA
@®Gic
0.8
| ewF
E0ef StageA I StageB
£ |
S 100
(A
5 oa-WH -
&
° : 50
0.2t eo® o o] &
=
oL . . . .
0 5 10 15 20 25 38
PVA(parts)

Fig. 2 Effect of amount added PVA on Fracture
toughness (Gi) and wood failure (WF) of
phenol-resorcinol formaldehyde resin
adhesive bonds.
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Fig. 3 Fracture toughness (Gc) and wood failure
(WF) of DCB bonded with phenol-resorcinol
formaldehyde/PVA (0 parts).
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Fig.4 Fracture toughness (Gc) and wood failure
(WF) of DCB bonded with phenol-resorcinol
formaldehyde/PVA (2.5 parts).
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Fig.5 Fracture toughness (Gc) and wood failure
(WF) of DCB bonded with phenol-resorcinol
formaldehyde/PVA (5 parts).
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Fig.6 Fracture toughness (Gic) and wood failure
(WF) of DCB bonded with phenol-resorcinol
formaldehyde/PVA (7.5 parts).
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Fig. 7 Fracture toughness (Gc) and wood failure

(WF) of DCB bonded with phenol-resorcinol
formaldehyde/PVA (10 parts).
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Fig. 8 Fracture toughness (Gc) and wood failure

F) of DCB bonded with phenol-resorcinol
formaldehyde/PVA (15 parts).
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Fig.9 Fracture toughness (Gc) and wood failure

F) of DCB bonded with phenol-resorcinol
formaldehyde/PVA (20 parts).
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Fig. 10 Fracture toughness (Gic) and wood failure
(WF) of DCB bonded with phenol-resorcinol
formaldehyde/PVA (30 parts).
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Fig. 11 Fracture toughness (G) and wood failure
F) of DCB bonded with phenol-resorcinol
formaldehyde resin adhesive.
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Fig. 12 Fracture toughness (G.) and wood failure
F) of DCB bonded with phenol-resorcinol
formaldehyde/PVA/Isocyanate.
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Fig. 13 Fracture load (P) of DCB bonded with various adhesives in test I, V, VI.
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