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The Bending Strength Properties and Acoustic
Emissions to Sloped Finger-Jointed
Pinus densiflora S. et Z."

Hee-Seop Byeon*z, Sam-Keun Ahn?, Jong-Man Kim"*

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. Pinus densiflora pieces were cut in
sloped-finger types and glued with four kinds of adhesives (polyvinyl acetate, polyvinyl-acryl, oilic
urethane and resorcinol-phenol resin).

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 and oilic urethane resin adhesives. Therefore, the slope from load-AE
cumulative event count curve was very steep. The AE event count for resorcinol-phenol resin
adhesive obtained even from low load level was abundant. The AE event count continuously
increased as load increased and the event count was much more than one in the other conditions.
The slope from load-AE cumulative event count curve was very gentle compared with other
conditions. 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, oilic urethane and resorcinol-phenol
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
specimens.

Keywords : sloped finger-joint, kind of adhesive, bending strength properties, AE event count, AE
count.
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Fig. 1. Type of specimen with a sloped finger-joint
to be tested.
Notes; /: Length of finger, /;: Length of slope part,
h: Height of specimen. The values of slope
ratio (I/h) were 0. 0.5, 1.0 and 2.0.
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Fig. 2. Relationship between MOE and MOR.
Legend: C: Solid wood, ¥: specimens bonded with
polyvinyl-acryl acetate resin adhesive,

@: specimens glued with polyvinyl acetate,
oilic urethane and resorcinol-phenol resin
adhesive.

Notes; MOR(Y1)=0.00359MOE+279, r=0.142 (all
specimens), MOR(Y2)=0.00415 MOE+226,
r=0.171 (all the specimens except those on
which polyvinyl-acryl acetate resin adhesive
was used) and no significant at 5 % level.
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Fig. 8. Load-AE cumulative count for polyvinyl
acetate resin adhesive.
Notes; 0, 0.5, 1 and 2 are slope ratio, S is solid wood.

7t 718 =4 JERG AAIZE 19 A4S AETe] w
A7 21 BAEE FHo| Jbg gvhet Zspax
£ YERA,

34 FEA4 Sug FAHRAZ AL AY
Ao FAE NPAGE RE dojA aFH AEA
BT BAE Jetin. AR A}
00l BAE7} 40 kgf/em’o.2 %3 AESAMY
ZF79 A Yeld ANPA oM AY e 3
ZEE Jehd AEHE AETY wAIAl7]7F wata
g A oA AW 77t gk
AP A oz Azd DA HA| 7}
718t 05 2 1022 Z7}14te wel AEThe] w
AA717F 4t RolAxn RS E Zrbstank, WA
715 AAE B F71ete 20012 847 643
kgf/cm’S 2 2718 AEHL AETre] w77}
=oAR £57F =x 498 Frlsiget. Sew
gAML ST BAVIR A Axln §73%
7t Z7HEFE dE3 AEAMNESSe] BAA
AESS] AN ZI7F o m Z1EE7) 8 @
TH F4& vebdich

a4959 2AM)da oladL EFE FAHEAA
2 HEE ANEAY $35AT AYEdPERy o
olF dFH AEH AMFESoe #AE vt
FAZAAZE 2 05 12 AL e wEe
XEE AES7} #AsY N3 Zr)8ltrl At
& AAAX 438 Frsls @4 Ui

- 33 -



W34 . ol

50
< 1
g 40 } 0
& 05
3 301
2 2
® 20}
3
E
3 10}
< S/

0 1 . A | b,

0 30 60 90 120 150 180
Load(kgf)

Fig. 4. Load-AE cumulative count for oilic urethane
resin adhesive.
Note; The same as shown in Fig. 3.
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Fig. 5. Load-AE cumulative 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 resorcinol-
phenol resin adhesive.
Note; The same as shown in Fig. 3.
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Fig. 7. Load-AE cumulative count for polyvinyl-
acryl resin adhesive.
Note; The same as shown in Fig. 3.
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Fig. 8. Load-AE cumulative count for resorcinol-
phenol resin adhesive.
Note; The same as shown in Fig. 3.
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gression coefficient A as a AE parameter
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Legend; The same as shown in Fig. 2.

Notes; MOR(Y)=-105 logA+423, r=0.359" and signi-
ficant at 5% level (all specimens). MOR
(Y2)=-116 logA+406, r=0.734"" and significant
at 1% level (all the specimens except those
on which polyvinyl-acryl acetate resin adhesive
was used).
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