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ABSTRACT

In this study, to study an effective use and improve strength performances of woods and
wood-based materials, three-ply hybrid laminated woods which are composed of spruce in the
face and three kinds of wood-based boards (MDF, PB, OSB) in the core were manufactured, and
the effect of constitution elements used for the core laminae on bending creep performances was
investigated. The shape of creep curves showed exponential function plots which the upper right
side was increased, and differed among the kinds of wood-based boards used for the core laminae
of hybrid laminated wood. The creep deformation perpendicular to the grain of faces of hybrid
laminated woods was in order C,(P)>C,(M)>C,(O) with PB, MDF and OSB in the core,
respectively. It was found that the creep deformation arranged with OSB in the core had 2 times
smaller than those arranged with MDF and PB in the core. By hybrid laminating, the creep
deformation of spruce perpendicular to the grain was markedly decreased. On the other hand, the
creep deformation parallel to the grain of the faces (C; type) of hybrid laminated woods was in
order C;(P)>C;(0O)>C;(M) with PB, OSB and MDF in the core. The ratios among three hybrid
laminated woods were considerably decreased, especially the difference between C;(P) and C;(O)
hybrid laminated woods arranged with PB and OSB in the core was very small. These values
showed 0.108~0464 times smaller than creep deformation of three wood-based boards and it was
found that creep deformation of three wood-based boards was considerably decreased by hybrid
laminating. Creep anisotropy of hybrid laminated woods was greater in creep deformation than in
initial deformation, whereas it was found that the values was much smaller than that of spruce
parallel laminated woods.

Keywords: hybrid laminated wood, wood-based board, initial, creep, anisotropy
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specimens and their preparation. Note ;
M: MDF, P: PB, O: OSB.
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Fig. 2. Schematic diagram of bending creep
test.
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Fig. 3. Typical examples of creep curves of

parallel-laminated woods (P, P.) and
wood-based boards (MDF, PB, OSB).
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Fig. 4. Typical examples of creep curves of C; and C. type hybrid laminated woods.

log D Pat)
= =
—_ —_— J\. .u?u s | )

-2 -1 0 1 2 3
log ¢ (tin /1)

Fig. 5. Double logarithm plots of creep de-
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ples of wood-based boards, parallel-
laminated woods and wood-based hy-
brid laminated woods. Notes; 1: Py, 2
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Table 1. Results of creep test for wood-based boards, parallel-laminated woods and hybrid lami-
nated woods
TP (g/m) N ey GovPh 0" pab 00
MDF 0620 (05) 0269 (27) 265 (26) 327 (27) 116 (48) 353 (21)
PB 0.717 (05) 0252 (12) 431 (7.0) 359 (35) 171 (64) 476 (65)
OSB 0614 (5.2) 0224 (10.8) 122 (349) 169 (17.7) 394 (219) 233 (6.7)
Py 0468 (1.8) 0266 (7.7) 0143 (120) 778 (21) 065 (6.4) 841 (7.7)
P, 0468 (0.6) 0233 (42) 208 (54) 136 (43) 752 (12) 551 (37)
Ci(VM) 0558 (05) 0.402 (9.2) 0203 (319) 114 (20) 171 (7.0) 150 (853)
Ci(») 0615 (1D 0242 (00) 0492 (130) 105 (53) 185 (99) 176 (150)
Ci(O) 0549 (26) 0268 (129) 0438 (19.6) 103 (72) 183 (51) 178 (57)
C.(MD 0561 (1D 0261 (3.0) 996 (61 989 (30) 412 (5D 416 (73)
C 062410 0235 (15) 134 (68) 980 (55) 479 (63) 489 (58)
C.(O) 0551 19) 0254 (104) 057 (354) 672 (118) 221 (112) 329 (40)

Notes ; M : MDF, P : PB, O : OSB. p: Density, N and A : values of Constants Nand A4 in the exponential regression
equation between creep deformation and time (D.(#) = A/™) for each type of specimen, D (0.008) : Initial
compliance at 0008 h, D. (240) : Creep compliance at 240 h (D (240) -D (0.008)), R. : Relative creep, Each

value is the average value for three measurements, Parentheses :

< AR (Park 5, 2003: 2006: 2007)2] 2 u 3 A ZA)
R EA-GFEEFAT A N=0.240~0.377
o v s UeEhiSI =9 o] g gt A
A FER RG] Na vszelaL, ]
FEGH R A Zlo] AT, 1978
A5, 1981 Hoyle RJ &, 1994; Feke}t H, 1995,
1996 R 5, 2002).
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Fig. 6. Initial and creep compliances of paral-
lel-laminated woods and boards. Note;
Each value is the average of three
measurements. Legend; [] : Initial com-
pliance at 0.008 h, O : Creep com-
pliance at 240 h.
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