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Mechanical Characteristics of Dowel Joints
under Cyclic Loads™
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ABSTRACT

Cyclic tests were performed with dowel joints which are being widely used for furniture manu-
facturing in Korea. In this study, effects of various factors-such as species of joint members, diam-
eter and length of dowels , and space between dowels-on stiffness, strength and damping ratio of

joints were evaluated and concluded as follows:

1. Under cyclic loads, failure of dowel joints were caused by bending failure of dowels.
2. Dowel joints were evaluated to be stiff but general load carrying capacities were relatively low.
3. Joint moduli and damping ratios of dowel joints decreased as diameter and length of dowels,

and space between dowels increased.

4. Indowel joints. properties of dowel itself have greater effects on stiffness and strength of joints

than properties of joint members.
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Fig. 1. Definition of stepwise joint moduli in
cyclic tests.
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Table 1. Dowel joint specimens used for cyclic

tests.
Specimen  Dowel diameter Dowel length  Space between
No. {(mm) (mm) dowels(mm)
6-40-25 6 40 25
6-60-15 6 60 :
6-60-20 6 60 20
6-60-25 6 60 25
6-80-25 6 80 25
6-40-25 8 40 25
8-60-15 8 60 15
8-60-20 8 60 20
8-60-25 8 60 25
8-80-25 8 80 25

= AlFelA guss AR (FA1 & 40%)F A}
3t gdre) AAL 6mme Smmel FHE A}
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80mm 223 FHL 15, 20 2 25mme] WelE F
c},
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A& At (3. 1989).
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Ao g7} Gyt

4.2 A

Joint Modulus
(10° rad/kgf.cm)

Fig. 2. Joint moduli of dowel joints composed
of radiata pine members and dowels of
60mm length: 8~25 specimens failed at
4th cycle and others failed at 3rd cycle.

Joint Modulus
(10 rad/kg, cm)

Dowel Size
(Diameter-Length)

Fig. 3. Joint moduli of dowel joints composed of
radiata pine members and dowels of
25mm space: 8~60 and 8 ~80 specimens
failed at 4th cycle and others failed at
3rd cycle.
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Joint Modulus
(10’5 rad/kgf.cm)

Damping
Cycle

Dowel Size
(Diameter-Space)

Fi

g. 4. Joint moduli of dowel joints composed of
laun members and dowels of 60mm
length: 6~15and 6~ 20 specimens failed
at 2nd cycle and others failed at 3rd
cycle: Part of 8 ~25 specimens failed at
4th cycle.
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(10°* rad/kgf.cm)

d
Damping
Cycle

Dowel Size
(Diameter-Length)

Fig. 6. Joint moduli of dowel joints composed of
laun members and dowels of 25mm
space: 8~80and part of 8~60 specimens
failed at 4th cycle and others failed at
3rd cycle.
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Table 2. Damping ratios of dowel joints com-
posed of radiata pine members and
dowels of 60mm length.

Dowel size Damping ratios (%) at
(diameter
-Spacel  1st Cycle 2nd Cycle  3rd Cycle  4th Cycle

6-15 6.5 - - -
6-20 4.1 4.3 - -
6-25 3.6 3.7 - -
8-15 4.1 5.3 - -
8-20 3.1 4.3 - -
8-25 3.2 3.1 4.2 -

* Specimen failed.

Table 3. Damping ratios of dowel joints com-
posed of radiata pine members and
dowels of 25mm space.

Dowel size Damping ratios (%) at
(diameter
-length) Ist Cycle 2nd Cycle 3rd Cycle 4th Cycle
6-40 4.3 4.1 -
6-60 3.6 3.7 -
6-80 33 3.6 -
8-40 3.6 3.6 -
8-60 3.2 3.1 4.2
B-80 2.9 2.5 3.3

* Specimen failed.
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ek ebzbe) o Rlouk WA H o7 3~6% Weiel 7
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Table 4. Damping ratios of dowel joints com-
posed of laun members and dowels of

Table 5. Damping ratios of dowel joints com-
posed of laun members and dowels of

60mm length. 25mm space.
Dowel size Damping ratios (%) at Dowel size Damping ratios (%) at
(diameter (diameter
Space)  Ist Cycle 2nd Cycle 3rd Cycle 4th Cycle -fength) Ist Cycle 2nd Cycle 3rd Cycle 4thCycle

6-15 4.3 - - - 6-40 3.4 4.9 ~
6-20 3.4 - - - 6-60 2.9 3.5 - -
6-25 2.9 3.5 - - 6-80 3.2 3.3 - -
8-15 3.5 N - - 8-40 3.2 3.4 - -
8-20 2.6 3.6 - - 8-60 3.2 3.2 - -
8-25 3.2 3.2 - - 8-80 3.2 3.5 3.6 -

* Specimen failed.
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