/—k

[Rttz4sdk Vol 36, No. 1, p. 85-91 (1990)]

EEEEOMITRSICELIFTIEECRE DFEEY
TR, WBHFIZES, MRS R B

Effect of Tenon Length on Bending Strength
of Mortise-and-Tenon Joints*!

Nobuhiro IMAYAMA*? Toshiyasu IKEHATA*3,
Masami SUGIURA** and Isamu NAKAMURA*?

The effect of the tenon length (/) on the bending strength of a T-shaped, through, single
mortise-and-tenon joint without a shoulder was investigated. The tenon depth (%) was held constant
to 9.5 mm. The length/depth ratio (//%) changed at intervals of 0.1 to 2.1. The results obtained are
summarized as follows: 1) Within the interval of 0 //£<1.0, the bending strength of the mortise-
and-tenon joint increased linearly as {/% increased. 2) In the interval of 1.2=//h=2.1, the bending
strength of the joint gradually approached to a constant value ; this constant value was exactly the
same as the modulus of rupture in bending of the material (Fig.3). 3) If the bending moment (M)
acting on the joint used in furniture is determined by means of the strength design of the furniture,'®
it is possible to estimate the tenon dimensions [tenon length (/), tenon depth (%), and tenon thickness
()] in these mutual relationship by the following relation: M=(1/6)-%-b+ k- [, where k is the ratio
of the bending strength (omax) of the mortise-and-tenon joint at a //% of 1.0, to the modulus of rupture
(ov) in bending of the material.

Keywords :  tenon length, mortise tenon joint, bending strength.
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Fig. 1. Configuration of the T-shaped mortise-and-
tenon joint specimens (Tenon (a) : without
a shoulder; Tenon (b): with a shoulder;
and Tenon (b') : having a 5 mm gap between

the bar and the shoulder).
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Fig.2. Diagram of test apparatus used in the tests.
Note: Specimens are fixed by the movable supports
(upper and lower).
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Fig.3. Relationships between //2i and bending

strengths of mortise-and-tenon joints with-
out shoulders.
Legend: P : bending load of the joint.
Omax : bending strength of the joint.
4: modulus of rupture in bending of the
material.
/: tenon length. /% : tenon depth.
r: correlation coefficient.
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Schematic diagrams of ruptured patterns of the mortise-and-tenon joints without

Legend: P: load. /: tenon length. /: tenon depth.
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Legend: [: tenon length. /: tenon depth.
r: correlation coefficient.
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Fig.9.  Effect of tenon joint, shoulder, and rail for mortise-and-tenon joint.
Legend: A: joint without a shoulder. B: joint with a 5mm gap between the bar and the

shoulder. C: joint with a shoulder.

/: tenon length. %: tenon depth.
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