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Fig. 1. Stress-strain diagram.

Notes: P, , Prg, Porr, and Pyy represent the yield points given by
the none-offset method, Reily-Burstein's method, strain
offset method, and reduced modulus method, respectively.

Legend: : Linear elastic line, ——-: Straight line written
through the post-yield elastic portion, —-—--: Strain offset
line, ----- : Reduced modulus line.
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Fig. 2. Transformation of stress-strain relationship into stress-plastic
strain relationship.
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Fig. 3. Ratios of yield stresses obtained by the formulations of stress-plastic strain
relationships to those obtained by the none-offsct method corresponding to the
grain angles.

Notes: Suffixes 0, L, S, and VP represent the none-offset method, Ludwik's power
function, Swift's power function, and Voce-Palm's exponential function,
respectively.
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Mechanical Responses of Wood to Repeated Loading

(Nat. Ind. Res. Inst. of Nagoya)

Mitsuhiro Konara

Abstract In this paper, a partitioning scheme of energy loss (EL) on basis of its dependency

on stress amplitude was proposed. EL was partitioned into two terms. One is due to linear

viscoelasticity, and the other should be related to fatigue damage. Prediction of fatigue lifetime in

terms of EL was outlined based on this scheme. An empirical formula that discribes the dependency

of EL on stress amplitude was proposed. The variation of EL behavior with species was described

using this formula. A parallelism between EL and acoustic emission (AE) was also pointed out.
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Table 1. The summarized results of the incremental step tests.
Numb K, K,
Speciesof (1072 Pa"1] [107] § 00%a]  [107ba]
specimens  Square Sine Square Sine Square Sine
Spruce 8 1.32+0.08 0.39+0.03 1.58+0.23 1.37+0.15 2.37£0.15 2.42%0.19 0.52+0.05 1.35+0.08
Fir 8 1.76x0.10 0.51%0.06 2.20%0.45 1.78+0.49 2.23+0.27 2.29*0.26 0.34£0.05 0.86*0.08
Hemlock 8 1.32+0.06 0.42+0.03 1.87+045 202+1.11 2.44=031 270=0.47 0.60x0.12 1.42+0.19
Hinoki 8 2.45+0.23 0.71%x0.13 7.51%3.93 651+4.11 3.07+0.29 321x0.44 0.28+£0.06 0.90+0.05
Karamatsu 6 2.07x1.03 0.64%+0.31 2.33+0.83 181x0.58 257x0.64 2621029 0.43x0.30 0.99+0.45
Buna 6 141%025 0.40+0.09 2.48+0.71 2.04+047 275029 259=x0.31 051*0.17 1.68+0.35
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Fig. 8  Variations of energy loss behaviors among species; dependences of energy losses

H. on stress amplitude o.
Legend: @ : Square wave, O: Sine wave.
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Load-deformation curves of the dowel connections.
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