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Fatigue Properties of Particleboads IL."

Effects of partial non-reversed loading
on tensile fatigue properties*!

Kousuke KaT0*?, Shigehiko Suzuki*? and Fujiichi SAITO*2

The purpose of our study was to obtain basic information on the fatigue behavior of particleboads
(PB). From the viewpoints of maximum stress level, stress amplitude, frequency, and so forth, the
effects of partial non-reversed loading on the fatigue behavior of PB were investigated. The
behavior of partial non-reversed loading was compared with those of fully non-reversed loading and
creep.

The following results were obtained.

(1) The number of cycles to failure of PB was affected sensitively by not only maximum stress
but also by stress amplitude.

(2) Under partial non-reversed loading, the fatigue life of a specimen was found to be predictable
by the slope of the second stage in a cyclic creep curve.

(3) Maximum strains at the transition points, both from the first to the second and from the
second to the third stage, decreased with increasing stress amplitudes within the same maximum
stress level.

(4) Within the scope of this experiments, the time required for the first stage in the cyclic-creep
curve was almost equal to that from the third to the fourth stages, and was 1/15-1/10 of that in the
second stage under any load conditions.

(5) It could be concluded that the creep test was regarded as a special case of a partial non-
reversed fatigue test in which the stress amplitude tended to be zero.

Keywords : particleboad, fatigue, creep, cyclic creep, energy loss.
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Fig.1. Tensile fatigue test specimen.
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Table 1. Properties of tested commercial board.

Specific gravities 0.797 1.50 150
Units Average Coefficients of 2

Strength Properties (kgf/cm?) variation (%) "
Young’s moduli in bending 32.8%X10% 5.65 150
Bending strengths (air-dried) 229 8.95 12
Bending strengths (wet A)® 139 9.18 12
Bending strengths (wet B)® 136 6.77 12
Young’s moduli in tension 30.3x10° 12.93 42
Tensile strengths 96.1 5.78 42
Internal bond strengths 8.2 7.52 12

@ Number of measured specimen.
2 JIS A 5908 5.5.1.
@ JIS A 5908 5.5.2.
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Table 2. Test conditions.
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Fig.2. Example of cyclic creep behavior in the
partial non-reversed fatigue test.

Notes: Maximum stress level=61%, Stress ampli-
tude =24%.
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Fig. 3. Relationships between slopes of cyclic creep

in the second stage and times to fracture.

Legend: @: Creep tests. O: Partial non-reversed
fatigue tests. #: Times to fracture. £Z:
Slope in second stage. R : Correlation co-
efficient.
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Legend: @: Creep tests. (O: Partial non-reversed
fatigue tests. &, : Maximum strain at the
transition points from the first to the second
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En

Time

Fig.5. Resulting model of cyclic creep in non-
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Legend: @: Non-reversed fatigue. @ : Partial non-
reversed fatigue. @: Creep test. @:
Defined transition points in cyclic creep.
&y . Maximum strain.
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Legend: O: tans. @ : Energy losses.
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Fig.7.  Relationships between total energy losses

and times to fracture.
Legend: &: Times to fracture. H,: Total energy
losses. R : Correlation coefficient.
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Fig. 8.  Effects of frequenies on times to fracture in

tensile non-reversed loadings.
Legend: #: Times to fracture. F: Frequencies.

34 BIHEYICLBERED

Fig.9 RHEF TORMIE RIZTHLEED OF
KIEH, ITREOHEER2RDLLTW5, BRKES
85% D&, FIZTTo 210k INZ 721580, % Of
DEHFIZDWTIZ 5 EOREE X TOREOFTER
KL THb. EREIFRLCNOZELWbD%:, T
HREBIEIEECELWHDEFNTAFBATY
B, A vIAfED 4 HizDWTIE, 5 X107 THE
Ligdro I2HEED A vy aRNORIZIEEL =D
T, EEOEFFRZ, HETRESCERZHS
ZEWRB, TORE VBKRKICH—EDSES, IH
BIEOBA T WIEE  TORFEIZEMLTHwa Z



1062 DIEESE, SSRNYWE, FEEET [A#¥E5E Vol 36, No. 12

. 1 | 1 | J
0 20 40 60 80 100
Seun/ Sman (%)

Fig.9. Lifetime by partial non-reversed fatigue
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Legend: *: Creep tests. #: Times to fracture. Sppn:
Minimum stress levels. Spix: Maximum
stress levels. Sa.: Stress amplitudes=

(Smax-smln) /2
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