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The Bending Strength and Acoustic Emissions Properties of
Sloped Finger-Jointed Rhus Vernicifiua

Hee-Seop Byeon*! - Sa-Ick Kim*2

ABSTRACT

This paper describes the relationship between the bending strength properties of sloped finger-
jointed woods and the acoustic emissions (AEs) generated during the test. Rhus verniciflua pieces
were cut in sloped-finger types and glued with three kinds of adhesives (polyvinyl acetate, polyvinyl-
acryl acetate and oilic urethane resin). The slope ratios of finger joints were 0, 1.0, 1.5, and 2.0.
The AE cumulative event count and cumulative count were measured during the bending test.

The results were as follows:

The lower the bending strength(load) was, the earlier the generation time of AE event count got
and the higher the increasing rate of AE event count became in the sloped finger-jointed specimens
bonded with polyvinyl acetate, polyvinyl-acryl acetate and oilic urethane resin adhesives. Therefore,
the stope from load-AE cumulative event count curve was very steep.

The patterns of AE event count and count were very similar.

The relationship between the MOR and the AE parameter from load and AE cumulative event
count in the early stage of the sloped finger-jointed specimens bonded with polyvinyl acetate,
polyvinyl-acryl and oilic urethane resin adhesives was much greater than that between the MOE
and the MOR. Therefore, the AE signals obtained during bending test are useful for estimating the
strength of sloped finger-jointed Rhus verniciflua specimens.

Keywords : AE event count, AE count, bending strength properties, sloped finger-joint, kind of
adhesive, Rhus verniciflua.
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Fig. 1. Type of specimen with a sloped finger-joint
to be tested.

Notes : I Length of finger, k: Length of slope part,
h: Height specimen. The values of slope
rato (Is/h) were 0, 1.0, 1.5 and 2.0.

2.2 H AT MsAH U AE EHY

H AEATAEL A EAIEZ] (universal
testing machine}E A3l 23 (span) 170mm,
AZ A E=4% (cross head speed) 1 mm/min 2
PAAYRY FARFe R 34 FHHFLY ez
A EA}. AR F3 = 8 A=ATAEA F
Ale] AAHHen FFde PACAAEH
MISTRAS-2001 & & Al &3t} A4 (sensor,
Bf)e PLTEA R (F554 150 kHz)& A&
St AN YAl Bel 1A S 3
A 3cm A FAZHEEAM d@azx
(silicon grease)Al#3te] D EWMEZ 4A sl &
gt AET = 100~400kHz2] ¥ =5 23 & (band
pass filter)Z £33 A7l £ 2] o = (preamplifier) 2
60dB, ¢l <] T(main ampilifier) 20dBZ FE A

# 55dB2] %A 4% | (threshold level)® 44 &
dch 233 &4 dFX e 42F & Adsn
AP AN JEE & 7 UES B9
2 E(blank test)& 2A¢ 5 1 EAE F3=2
gt 23 st

3. 45 92 ng

3.1, EHERAIof HZTelo| 2|

a2e] FEgd, 24ud, 24 ol £3
HZAE Abgele HARg AEAe gay
Ao 7799 #AE veligd gt 44
(P, 1982, 1984)9] A ¥ FEAHAFE o1 &%
A& L AEAo] £7] Ao vlgdd gy
o2 vAFE oA B Fos AIGYASF
€ 4% =&y FFTE F9 14
F U 238y E Aged 2uUF AALAZGE
Aol PerdA et B=te] ARBVAE 2UT
A A G A (H, 1999)8F mAvA =
A3ASF 00082 A AAAAN AREHA sk
o},

1200
&
1100 } O .
g 1000 } .
g %o 1))
800
2 /_’@?K
700
G OO
600 —

60 65 70 75 B0 85 90
MOE(x10® kgffcm?)

Fig. 2. Relationship between MOE and MOR.

Legend: @ Solid wood, O: specimens glued with
polyvinyl acctate, polyvinyl-acryl acctate
and oilic urethane resin adhesives.

Notes: MOR-0.00255MOE+626, r=0.008, and

no significant.
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Fig. 3. Load-AE cumulative evemt count for oilic
urethane resin adhesive.
Notes : 0, 1, 1.5 and 2 are slope ratio, S is solid wood.
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Fig. 4. Load-AE cumulative event count for
polyvinyl acetate resin adhesive,
Note : The same as shown in Fig. 3.
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Fig. 5. Load-AE cumulative event count for
polyvinyl-acryl resin adhesive.
Note : The same as shown in Fig. 3.
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Fig. 6. Load-AE cumulative count for oilic

urethane resin adhesive.
Note : The same as shown in Fig. 3.
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Fig. 7. Relationship between the logarithm of regression
cocfticdient A as a AE parameter and MOR.
Legend : The same as shown in Fig. 2.
Notes : MOR=-138 logA+631, r=0.608** and
significant at 1 % level.
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