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Detection of Poor Bond in Plywood Using Acoustic Emission
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Table 1 Plywoods for shear test by tension loading and bending test.

Glue Open . ) .
P]ywooda) spread b) assgmbly Shear by tension loading Bending
time Maximum load | Strength | Strength | Young’s modulus
(g,/900ct)  (h) (kgf) (kgf/on) | (kgf/cr) | (x103kgf o)
K 8 0 68.9 (6.1) 21.2 (1.9) |732 (110) 75.1 (3.4)
54.0 (4.0) 16.6 (1.2)
L 3 19.5 (5.6) 6.0 (1.7) |593 (40) 70.1 (2.4)
M 12 5 22.5 (1.5) 6.9 (2.3) |563 (42) 67.9 (3.1)
N 7 20.5 (4.0) 6.3 (1.2) |532 (58) 66.7 (2.4)

a) Five layers, two faces (1.1mm in thickness), two crossbands (2.8mm) and a core (1.2mm),
are hot-pressed for a period of 3.5 min at.10 kgf /e and 115 °C.

b) urea-formaldehyde resin.

c) Upper and lower numerals for plywood K are obtained for specimens cut for lathe checks
to pull closed and open, respectively.

(): standard deviations of 24 specimens for shear test and of 16 specimens for bending test.
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Table 2 Plywoods for torsion test.
Glue Open Maxmum Bending
Plywood a) spread b) assgmbly twisting strength
time moment

(g./900cr) (h) (kgf+cm) (kgf /o)
0 40 316 (33) 402 (86)
P 25 0 295 (17) 415 (60)
Q 10 197 (20) 355 (45)
R 0.5 181 (16) 404 (15)
S 40 1 173 (25) 407 (34)
T 3 145 (13) 374 (41)

a) Five layers. two faces (1.1mm in thickness), two
crossbands (3.0mm) and a core (3.6mm), are hot-pressed
for a period of about 6 min at 10 kgf ‘e and 115°C.

b) urea-formaldehyde resin.

(): standard deviations of 8 specimens for torsion test and
of 6 specimens for bending test.
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Fig. 3 AE sensors mounted on specimens
for (a) shear and (b) bending tests.

Fig. 2 Setup for torsion test.
1, specimen (280 x 60 x 12mm) ; 2, AE
sensor; 3, reduction gear; 4, motor;
5, displacement transducer.
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Fig. 4 Relation between AE total event Fig. 5 Relation between AE total event
count and load during shear test count and load during shear test
for plywood K. Kc and Ko refer for plywoods L, M and N.

to the specimens cut for lathe
checks to pull closed and open,
respectively.
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Relation between AE total event
count and load during shear test
for plywoods K, L, M and N. All
curves are redrawn from Figs. 4
and 5.
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Fig. 7 Relation between AE total event
count and mid-span lecad during
bending test for plywoods K,LLM

and N.
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Resume

The purpose of this study is to examine the feasibility of detecting poor bond in
plywood through measuring acoustic emission (AE) during a test. Small plywood
specimens, made under several conditions of spread of urea-formaldehyde resin and open
assembly time (Tables 1 and 2), were tested for bond strength in shear by tension
loading (Fig. 1), static bending (Fig. 3) and torsion (Fig. 2), while AE was measured
using a 150 kHz sensor at 70 dB gain and 100 mV threshold. In shear test, there was a
definite difference in AE generetion between the defect-free and the poor bond specimens
when the load was applied for lathe checks to pull closed, although there was little
difference in AE generation at lower loads when the load was applied for lathe checks
to pull open (Fig. 4, 5 and 6). It was difficult to discriminate poor bond specimens
from defect-free ones by AE generated during bending and torsion tests (Figs. 7 and 8).
A torsion test, however, showed a little usefulness to detect poor bond, particularly
for specimens of thin spread.



