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Studies on the Properties of Wood-Mineral Composed Veneers Using Colloidal Silica and

the Application to Laminated Veneer Lumber

Takashi Goto
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Studies on the Properties of Wood-Mineral Composed Veneers using

Colloidal Silica and the Application to Laminated Veneer Lumber

Takahi Goto

ABSTRACT

Japanese cedar (sugi: Cryplomeria japonica D.Don) and Japanese oak (konara: Quercus serrata Thunb. ex
Murray) are considered to be the major tree species in Shimane Prefecture. For the effective utilization of sugi
and konara woods and developing the new processing technology of these woods, in this doctoral dissertation,
veneers made from sugi and konara woods were treated with the colloidal silica selution to manufacture wood-
mineral composed {(WMC) veneers, and the properties of WMC veneers were investigated and the application of
WMC veneers to laminated veneer lumber (VL) were attempted.

In Chapter 1, WMC veneers were manufactured with sugi and konara using the colloidal silica-boric acid
solution for the purpose of enhancing the fire retardancy of veneers. The evaluation of fire retardancy was
experimented by two burning tests with oxygen index (OI) and microburner methods. In addition, the residual
char produced after the OI-burning test was observed by electron probe X-ray microanalysis (EPMA).

Weight percent gains (WPGs) for sugi (sapwood and heartwood) and konara veneers were about 50% and 14%,
respectively. Ratios of fixation of unleached inorganic substances in WMC veneers were about 80% for sugi and
62% for konara.,

01 values of untreated veneers were 22% regardless of wood species and the presence of leaching procedure,
whereas WMC veneers of sugi and konara showed OI values of about 57% and 33%, respectively. The burning
time and the percent weight of residual char were increased by combination of wood and silicate. As a resulf of
EPMA observation, carbonized cell walls of untreated veneers became thinner, showing an abnormal shrinkage
of tracheids and vessels. In the case of WMC veneers of sugi and konara, silica bodies filled up the lumina of
tracheids and vessels or sometimes coated the lumen surfaces, and the abnormal shrinkage of cells and the
thinning of cell walls hardly occurred. Also, the distribution of silica in the carbonized walls of tracheids, vessel,
and wood fibers was found interestingly, giving a fire retardant effect to WMC veneers together with horon
compound. The correlation between WPG and OI was recognized and consequently the evaluation of fire
retardancy with WPG would be possible.

In the burning test of WMC veneers with a mieroburner, the increase in temperature on the upper side of
specimen was slow. The ignition of WMC sugi veneer was not recognized in 30 minutes and the carbonized area
on the under side of specimen was small. When WMC sugi veneer was directly exposed to fire and Ol values
estimating from the linear regression equation were more than 60%, the fire retardancy could be evaluated to be
better.

In Chapter 2, veneers of sugi sapwood and konara were treated with colloidal silica and boric acid solutions to
manufacture WMC veneers, and the color changes on the veneer surfaces by treatment were investigated. Then
we evaluated the weathering resistances of treated veneers by both leaching procedure and weathering test with
a weather meter,

WPG for the colloidal silica-boric acid treatment (CB treatment) was larger than that for the treatment with



only colloidal silica solution or boric acid solution (C or B treatment).

It was found that the CB treatment did not cause any remarkable color change whereas the C or B treatment
deteriorated veneer surfaces because of alkalinity or acidity.

The fixation ration of unleached inorganic substances by the leaching procedure was larger in the C or CB
treatment than that in the B treatment. Although there was not little correlation hetween the fixation ration
and the color difference ( 4 E¥), the AL® value in the CB treatment was the smallest among all the treatments.

In the weathering test, it was observed that the AE* values varied in the initial stage of the test and trended
to increase later. The change in AE* for the CB treatment was small in the initial stage, and the AE¥ value in
CB-treated sugi veneers became smaller than control veneer during the test. Iurthermore, the CB treatment
prevented the portion of earlywood from any physical erosion by weathering test.

In Chapter 3, konara is the most dominant hardwood species in Shimane Prefecture. For developing the new
processing technology of unused konara wood, we attempted to manufacture species-mixed laminated veneer
lumbers (9 ply-LVLs) by combining with sugi.

We examined strength properties of konara and sugi lumbers such as bending and compressive strengths
followed by measuring the modulus of elasticity (MOE) in bending in veneers of both konara and sugi. Three
types of species-mixed LVLs composed of konara and sugi veneers were manufactured to test the modulus of
rupture (MOR) and the MOE in bending.

Konara lumber was found to have high strength propertieé in bending and compression parallel to grain, but
compressive strength perpendicular to grain was low because konara wood was ring-porous and the
concentration of shearing stress occurred in the pore zone.

The MOE of konara veneer showed nearly the same value as that of Dahurian larch (Larix dahurica Turez.).

It was found that species-mixed LVLs enhanced the MOE by 1.7-2.1 times that of LVL composed of sole species
of sugi by laminating konara veneer in the face layer and showed the high MOE value when composing konara
veneer at the cross-sectional arvea of about 44%. However, the MOR in bending in species-mixed LVLs did not
increase remarkably as mﬁch as the MOE,

In Chapter 4, the fire endurance of LVLs laminated WMC sugi or konara veneers in the face layer.(WMC-LVL)
was examined. The evaluation of fire endurance was experimented by the burning treatment and the bending
test. WMC-LVLs were burned by a microburner for 5 or 10 minutes and measuring the MOR in bending. Also
we measured the MO of WMC veneers in bending, Tn addition, we examined bending properties of WMC-LVLs
by the bending test.

The retentions of the MOR of WMC-LVLs laminated WMC sugi veneer and WMC konara veneer after 10
minutes were 38% and 27%, respectively. These retentions of the MOR were larger than that of the control
LVLs. The carbonized area on the under side of WMC-LVLs were smaller than that of the control LVLs. The

MOE of WMC veneers showed nearly the same value as that of control venesrs.
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Effects of Inoculation with Fruit Bodies Suspension on Cultivation

of Rhizopogon rubescens in Nursery of Pinus thunbergii

Yasuyuki Tomikawa
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Effects of Inoculation with Fruit Bodies Suspension on Cultivation

of Rhizopogon rubescens in Nursery of Pinus thunbergii

Yasuyuki Tomikawa

ABSTRACT

Fruit bodies suspension of Syouro mushroom (RAizopogon rubescens) was poured into nursery of 2-year-old
seedlings of Pinus thunbergii and its effects on the inocculation was examined on yield, time of production, and
formative position of fruit bodies and these condition were compared with forset of P.thunbergii for windbreak on
coastal dune. The first production of mushrooms was observed in the fall of the next year after the inoculation in
nursery and production were continued for five years in the some study plot. At the rate of 10.2 per 1m? on the
nursery bed and season was maximum number of mushrooms in the fall of two years after the inoculation and
86% of the total number of mushrooms was produced in three years period of early stage. The average of yield in
number and fresh weight of the mushrooms were 6.8 and 14.4g per Im? on the nursery bed and year, respectively,
and these were 3.6 times in number and 3.9 times in fresh weight, 1.9 and 3.7g per 1m? on the coastal forset and
year. The difference between nursery and coastal forest was produced long term throught fall to winter in the
nursery and above 80% of the total number of mushrooms were formed at surface of ground with appearance

apper parts of fruit bodies,
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The unusual high number of Asian Black Bears (Ursus thibetanus) witnessed for 2004

in Shimane prefecture
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The unusual high number of Asian Black Bears (Ursus thibetanus) witnessed for 2004

in Shimane prefecture

Seigo Sawada, Hiroki Kanameri, Aikaneko* and Yuuji Kodera

ABSTRACT

In 2004, an unusual number of Asian Black Bears haunted the villages all through Japan. There were 1203
incidents with 115 bears shot or caught while 15 of them were released later. The age distribution of them was
between 0 to 24 years old. More elderly bears were captured or shot as compared to these few years. In
September, chestnuts were found inside the stomachs, whereas in October and November, mostly fruits and
honeycombs, and fewer acorns and nuts. The number of bears with good nutrition in 2004 was bigger-than that
in these few years, However, there were some breeding females with serious malnutrition. There was a poor
harvest on beech and oak all over Shimane Prefecture in 2004 according to observation survey of nuts and
acorns, It is suggested that due to the poor harvest in autumn, the unusual number of bears wandered into the

villages for food.
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Pot Nursing of Lithocarpus edulis Nakai, Neolitsea sericea Koidz.

and Machilus thunbergii Sieb.

Keisuke Yamanaka

ABSTRACT

The nursing experiments to plaﬁt using ane pot with 1-5 seedlings of each three species of broad-leaved trees,
Lithocarpus edulis Nakai, Neolitsea sericea Xoidz., Machilus thunbergii Sieb. et Zuce. were conducted. The
germination and the survival ratio of three species were decreasing at the pots with a little amount of seil. The
more seedlings of L.edulis and N.sericea developed in one pot, the higher they grew up. Even the pots filled to
20cm in depth with soil, the root of L.edulis seedlings looped at bottom of the pot. The other species were

observed no root looping even the small pot filled to 7.5cm.



BR1 YFNRY1ORR
(E) @Hy b () deffo b () Rflw b

FH?2 YOF4EDRFH
(B kv b () hRo b (F) B b

BHE3 4A7/%0#%
(Y @mky b () sl b (F) BRo b






SRl 2 PR 2 69~76, 2006
X

am

KB EYIBeauveria bassianall & 3
v I E T T IR PR

[T S - J—

Microbial control of adults of the Japanese pine sawyer, Monochamus alternatus,

using nonwoven fabric strips containing Beauveria bassiona
v
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Microbial contrel of adults of the Japanese pine sawyer, Monochamus alternatus,

using nonwoven fabric strips containing Beaunveria bassiana

Shuji Fukui

ABSTRACT

Control experiments using nonwoven fabric strips containing an entomogenous fungus, Beauveria bassiana,
were conducted to kill adults of the Japanese pine sawyer, Monochamus alternatus, The strips containing the
fungus were placed over infested pine logs, being covered with sheets in field cages. In the plots of the strips
containing the fungus, survival days of adults were shortened by 1/8 to 1/2 of those in the control plot. Besides,
mortality within 14 days was 50-100% of all the adults captured and the fungal hyphae developed on killed adults
in high rate. The adults infected with the fungus were early killed and amount of the maturation feeding by'
them was significantly reduced. The highest control effect was obtained when the logs placing the strips over
were covered with the sheet, on which no holes were artificially made. Not only the effect killing adults of the
pine sawyer, but also the effect preventing the pine wilt disease due to suppress the maturation feeding are

expected under the control practice applying the nonwoven fabric strips containing B.bassiana.
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Performance Evaluation of Laminated Woods Produced from Sugi (Cryptomeria japonice) and

Konara (Quercus serrata) Grown in Shimane Prefecture (11)

Takashi Goto, Takashi Ikebuchi, Shigeo Nakayama®, and Akira Fukushima
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Performance Evaluation of Laminated Woods Produced from Sugi (Cryptomeria japonica) and

Konara (Quercus serrata) Grown in Shimane Prefecture (1)

Takashi Goto, Takashi Ikebuchi, Shigeo Nakayama, and Akira Fukushima

ABSTRACT

TFrom Sugi (Cryptomeria japonica D.Don) and Konara (Quercu.é serrata Thunb. ex Murray) wood grown in
Shimane Prefecture, we produced the laminae and graded the quality of these laminae according to their
modulus of dynamic elasticity (Efr). Short laminae were finger-jointed, and the performance of finger-joint (F'J)
was evaluated by bending and boiling tests. Bonding these finger-jointed laminae, two types of full-sized
laminated woods were fabricated by changing the structure of lamination, The values of Efr were obtained as
8.10GPa and 17.87GPa for sugi and konara FJ laminae, respectively, so it was thought that the laminae of
konara were superior to those of sugi in the strength gel'formance of full-sized laminae. Modulus of rupture
(MOR) were obtained as 42.1MPa and 67.9MPa for éugi and konara FJ laminae, respectively, so it was
considered that the joint strength of konara FJ laminae was larger than that of sugi FJ laminae although the
pull-out of finger was often induced. The laminated woods in which the konara FJ laminae were used as the top
and bottom surfaces had large modulus of elasticity (MOE) and MOR. Nevertheless, the value of MOR was
dependent on the performance of konara FJ laminae located at the surface. The glue lines between konara and

sugi, sugi and sugi wood laminae showed great shear strength.
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The 23rd Japan Environmental Conference in Matsuyama

Studying about Regeneration Strategy of Mountainous Region
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The observation example of the spacing behaviour between
the wild boar (Sus Serofa) and the cows

Takehiro Nagatuma, Yuuji Kodera and Takashi Yoshioka
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