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The wood quality and wood processing aptitude
of Yellow Birch Betula costata growing iIn Russia

Tadaaki TAKIZAWA Masaki SUZUKI Takaaki FUJIMOTO

Mitsunori MORI Mayumi OKUMURA  Takato NAKANO
Yasushi HIRABAYASHI Masanori KISHINO Junko MIYAZAKI
Junichi KUBOTA Tomonori AZUMA Hisashi OHSAKI
Masashi NUMATA Teruaki HATA Eiji UENO
Takashi TAGUCHI Yoshinori OHASHI Noriyoshi TAKAYA

Naoyuki FURUTA

We examined the wood quality and workability of Betula costata from Russia

All logs examined had false heartwood and heartwood decay About 70 of logs were of low
quality and grade 3 or 4 and only 16 of sawn lumbers were judged sound

The sound wood presented no special problem in quality or workability

There was external damage such as discoloration and decay in over 80 of sawn lumber

It is necessary to consider usage of non decayed parts of false heartwood in Betula costata

Keyword :
False heartwood Discoloration Decay
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Fig. 2. Decayed part(Cross section).

Note:Shrunk cell wall.

Scale bars in Fig.2 to 6 are
100 # m.
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Note:Visible hyphae in vessel.
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Table 1. Results of density.

PR E X e
Tested tree number Density Moisture content
(g/em?) (%)
%&yﬁ 0.69 14.8
%ﬁ!ﬁ 0.52 13.2
%@@ 0.63 14.0
@?ﬁ% 0.04 0.46
%ﬁﬁ 0.63 13.5
Eﬁi&ﬁlﬁi 0.36 11.0
%ﬁ@ 0.50 12.6
%?@ﬁ 0.09 0.62
%ﬁﬁ 0.76 15.3
. %ﬁﬁ@ 0.66 13.3
‘T‘;ﬁ‘\]/.fﬁ 0.72 14.7
@fﬁ% 0.03 0.56
%ﬁfﬁ 0.73 14.8
| j&ii 0.50 12.8
Ai/ . [H. 0.66 14.0
E%éfgﬁiﬁ 0.06 0.66
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Fig. 7. Variation of density.
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Table2 Results of shrinkage

AR E =

Tested tree number

RIHEF (%)

Shrinkage from green to ovendry

moisture content

GRE T %I L EHIGESR (%)

Shrinkage per 1 %
moisture content

t r 1 t r 1
i K AE
o 9.82 10.11 0.85 0.34 0.62 0.05
WN}J.‘ fie 0.57 432 0.02 0.28 0.17 0.001
1 mn.
Tf/fz fi& 821 6.17 0.39 0.30 0.27 0.02
L Y =
*fff{jﬁ% 228 1.34 0.20 0.02 0.10 0.01
B oK fd
o 8.84 6.77 053 0.33 0.26 0.04
FRNEJ fiE 7.63 455 0.08 0.22 0.16 0.01
9 m.
T—g fE 8.12 5.74 0.38 0.28 0.22 0.02
’ﬁ%fﬁ% 0.40 0.75 0.11 0.03 0.03 0.01
i KE
o 10.22 11.57 1.02 0.35 0.33 0.07
s/ 8.18 2.94 0.20 0.26 0.25 0.01
6 Min.
Tg fiE 9.10 6.50 0.49 0.31 0.29 0.02
@{fgﬁ% 0.55 2.29 0.25 0.03 0.03 0.02
& K 5
] 10.28 7.49 0.57 0.36 0.32 0.02
& /N E
! v 6.87 4.63 0.17 022 0.21 0.01
Tf/fg fi& 8.63 6.18 0.32 031 0.28 0.01
[ VA (5T s
*fr‘fg’”m 1.71 143 0.13 0.07 0.06 0.00
t r 1
Notes t Tangential direction r Radial direction 1 Longitudinal direction
6
25 2 6
5 20 6
10
346 6 5
3 1,6
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Fig. 8. Variation of modulus of rupture in static bending.

Table 3. Results of mechanical properties.

Fig. 9. Variation of modulus of elasticity in static bending.
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Tested tree number bending bending strength . .
o ) ) Radial surface  Tangential surface
(kgf/cm?) (10°kgf/cm?) (kgf/em?) (kef/em?) (kef/em?)
& K E
Max. 1,063 147 542 109 130
e fi 423 63 316 50 30
L
j;A”V I 715 127 447 75 94
i Y (e
B R 205 244 80 21 17
S.D.
& K il
Max. 996 125 400 89 110
%N/IJ fiE 274 8 146 26 28
2 N t/;nfﬁ
s A - 613 87 282 63 77
TEVEIR & .
<D 239 25 84 19 28
%qu fi 1,297 164 539 119 132
ax.
WMJ fiE 857 125 400 68 66
6 i
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e
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WMk fit 1,365 158 498 126 137
ax. )
WMJ fi 367 98 259 43 53
S T,
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V.
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Fig.12. Tested tree No.6.(Transverse surface).
Note: No disintegration of cell wall of wood fiber
Scale bars in Fig.12 and 14 are 50 1 m.
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Fig.14. Tested tree No.2.(Transverse surface).
Note : Hyphae visible in vessel.
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Note: No hyphae visible in vessel.
Scale bars in Fig.11 and 13 are 500 ¢ m.
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Fig.13. Tested tree No.2.(Transverse surface).
Note : Hyphae visible in many vessels.
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Table 4. Results of quick drying test.

BIEORE
[t 2 Grading of defects
Tested wood mumber gy W P
Initial checking Deformation Honeycombing
LR 1 No. 1 : No. 3 No. 1
Heartwood 2 No. 2 No. 3 No. 1
DR 1 No. 1 No. 4 No. 1
Sapwood 2 No. 1 No. 4 No. 1
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PIEREIALIL 6 BERE CREAIN L, /S ORKEWLOIELHRERBEETH S

Note: Initial checking and deformation was classified into 8 grades, and honeycombing was 6 grades. Large grade was more

defective.
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Table 5. Drying schedule.

EHKE (%) FCERIEEE (FC) R ERIREZE (0)
Moisture Dry-bulb Wet-bulb
content temperature depression
e~ 40 55 4
40 ~ 35 55 5.5
35~30 55 8.5
30 ~25 60 14
60 18
25~20 65 22
20~ 15 70 22
70 25
15 ~#&K 80 28
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Table 6. Results of shearing strength test.

AR
Drying condition test

i KRR
Water proof test

= e T
HAERl x%%ﬁtﬁ, EAM s (kgffem?) AR (%) TAMTRE (kgf/em?) AR (%)
Adhesives Sp§0111§ iravny Shearing strength Wood failure Shearing strength Wood failure
MATAY  TEXE RME VB EEEE BKE RE THE RAB ROE THE BERE RAR AR AR
Max. Min. Av. S.D. Max. Min. Av, Max. Min. Av. S.D. Max. Min. Av.
SW  0.63 140 111 128 9.0 100 10 81 70 48 58 62 100 30 91
0.69 140 114 126 74 100 10 66 73 51 62 56 100 50 89
RE 0.66 128 106 118 65 80 10 3667 49 58 53 100 20 67
HW  0.55 108 56 79 123 100 10 68 56 28 40 6.4 100 40 83
0.44 82 41 59 109 100 95 100 31 21 26 23100 100 100
0.34 46 25 34 61 100 100 100 21 11 15 25 100 100 100
API  HW 0.68 143 87 106 154 100 0 31 55 0 5 131 70 0 6
Up SW 063 132106 119 94 100 100 100 76 53 61 62 100 0 63
HW  0.70 140 112 127 74 100 100 100 82 63 72 56 100 80 98
PVAc HW 0.69 160 134 149 83 80 5 30 45 10 25 9.2 0 0 0
FLBI :RF : LY by /) —Jb, APl : KME&E A4 Y 73—k, UF: U7, PVAc: Bfftt =/~ L P g 2,
W 4T, HW @ LB

Legend : RF : Resorcinol-formaldehyde resin; API : Water based polymer-isocyanate; UF : Urea-formaldethyde;

PVAc
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: Polyvinyl acetate emulsion; SW : Sapwood; HW : Heartwood
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TiX106kgf/em? 7> & 139kgf/em? {2, MRS Tix
Skgf/em? 725 55kgf/em® IZ &L L7,

@ UF & PVAc IZIRE & < HiEABR, RF & API
R & T < HEERABR & B < BEABR AT o 7,

UF X3 N TORETIECBER 0% THY, Zt
T HERBR O LIETH D 10%LL F A Lz,
ZHUZK LT, PVAclE, 87% D& I B4
N LUEEEW S o T,

RFIZ, (EE A EOBTETIESBER0% TH Y, M
1< Hﬁuit%i@EE%{ﬁﬁtL/m -J7, APLI%, &
SBERNREZII<HET66%, FHBILBETI2%
& ak R oD B VE A KR 1T E 2 TR A L 72
o,

@T&’Y, TEY,
BERREEZBRICL DB L7,
WO LRI,

BIERE I, HY oL X RISRE T, L

MO 0.37~0.69 D&EiH T 12.4~21.0kgf/cm2,

(ZHm LT

EBY OFBETRICE T
&I

-
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Table 7. Results of normal adhesive strength test.

HAKTRE (kgf/em?)

AREER (%)

HeE Al - Shearing strength - Wood failure
Adhesives RKIE B/ IME W EEREZE K /Ml THE TERE
Max. Min. Av. S.D. Max. Min. Av. S.D.
=R il
Urea resin 254 16.0 20.3 2.6 100 20 64.4 25.7
= I H =
hffelfm';i;e*iﬁs‘fn 28.1 13.7 219 4.9 100 40 80.6 222
I STy, 1=
7 /AT 24.7 16.6 20.5 2.1 100 10 61.3 26.9

Phenol resin

E8xK EAKBREERRELUEBREYELHARER
Table 8. Results of hot and cold water immersion test and cyclic boiling test.

FAMEE (kgf/om?)

AR (%)

BB A Shearing strength Wood failure
Adhesives BKAE B/ ME TEME EHREE RKE = AN 1 EHmE EERE
Max. Min. Av. S.D. Max. Min. Av. S.D.
=R il
Urea resin 26.2 4.8 17.3 5.1 100 0 53.1 37.2
AT X AR
Melamine resin 31.0 11.0 20.1 5.3 90 10 42.5 34.7
L LEE
7z / — /il 23.6 9.6 15.2 4.0 40 0 15.0 13.2

Phenol resin

) GRMAKIRE BRI Y 7 BIE CTELE LG RIC oW TTY, B0 R LRBRIT A 7 X MR, 7 = — R

TRUE L2 BRIV T T~ 72,

Note : Hot and cold water immersion tests were made for plywood of urea resin adhesive and cyclic boiling tests for one of

melamine and phenol resin.

LM DO HE0.64 T36.9kgf/lem> Ch 7=, £72, 7
T TF NEEREIT Y, B4 38.6kgt/em?, L
¥4 31.8kgf/lem® & @mVWME T > 72

ZOEIT, TRTOBHIE LIZJASEHET
& % dkgflem? OE LV mWEZ R LT,

3.6 SHREEEMS
6 ADFA (k26 ~36cm) % F N T—EHD G
BUERB AT VAWM & L C ot 4 34l L 7.
AR L EROBIEIILL T DO LB TH D,

OR=T L—2A 2L Y 0.8mm & 425mm/E S O H

B (BUE S 3F~ TR X I LR S) A9,
AR R O BT K x < MBS, W,
FEH O 72\ B O HA T HINE I3 L AF C - 72 28,
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INHDOREDHDLFEATIHERIENSEL L,
EARICHAT T X R ER A L7,

@E X 4.25mm DER D EKEZE 60%75 5 10%
FC TR A OFEREIIN23 5 Thotz, =
OIETIEIZIE (0.67) ICREG>T-ETHY, 74
VONHARDERIEIL R Th o7, TRIZ L DIE
NFERIZH 7% C, IZEHEICRAE-TZHETH-
Th, B SPUERII8 ~ 1% L 0v7e  RE i %
AL, HEHUEIOREICIE 0 E s v
T b,

—HRIZ, HLEEIZ L DRV T H -T2, L
M PRIE L TV D BEIROAIE, FFHZARB D
BT BN RKEMN- T,

@FEHIZ 0.8mmE X, DRI 4.25mm E S DOE
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Table 9. Results of normal adhesive strength test, and hot and cold water immersion test.

REHR O

Normal adhesive strength test

RAKRAE & B8R

Hot and cold water immersion test

HAWEE (kgffcm?)

Species of face and .
Shearing strength

AREE (%)
Wood failure

FAMRE (kgf/em?) AR (%)
Shearing strength Wood failure

buck veneer

BRI BoMA P EERZE R &AME THE sXE soME EHOEZERE RAE RAOME THE
Max. Min. Av. S.D. Max. Min. Av. Max. Min. Av. S.D. Max. Min. Av.
/AN :
. 21.1 117 162 26 100 10 569 274 11.6 177 5.5 90 10 375
Birch
DV P
Basswood 176 119 137 1.4 60 0 63 162 0 54 59 20 0 3.8

W2 - [RIETRRERE O 3 75 4 &2 = U 7 Ht
¥R (UF), A7 2 v —= ) 7S Bthe S
#| (MUF), 7;/wwﬁ%&%ﬁ(md®3@ﬁ
OEEERTRIE L7, hDDOAEROPEEMEE L
WEWRDIASIZHE L TRy E&%ﬁﬁﬁkuﬁf%
&L BRITIEA KR 3Bk, MUF BXOPF
T%LL =AML E TR K LRI L v ElE L
EWROKE Z1E30 X 30em T, FEEH &G
6&@5& L7
HHEREE IR OMSRZE 7T RIS, RSKRE
BB L OERGE D ELRBROMELE 8 &IC
9, UF OEAKZE EHER T, JAS OREHEME T
& % Tkgflem?% Tlal - 723k 231 & - 7223, K
EI1390% %o LEEEMEICRIBEIZ R VW EB 2 B
D, FOMORERTIE, WA R, BHK
R EREB, ARV ELABOWTROBERET
b 7kegflem?Z R &E < BRI H#ERMIIRIFTH 72,
PLEOREFREMN S, UF, MUF 8 L OVPF Tl L
XA NRNERITIAS O 2EE I 1 I+
BT HMREN S B AD Z LB L7,
@ORERIZH SBLOTT O 0.8mm /F S DR,
DARIZ 7 2 3D425mmE S DB A =37
TABREUFTRIE L=, 2D OBROBELN
% RERE S BB L ORISR KR ERBRIC L Y
BE L7z, SR IE, Ao RE &, ks, it
AR Y A BB A B ERRE SR & R TH
B
T

BIORIRT, WAGHITFEES

NG, BMKRZEERBRE LRI TH 703, v
fAWiﬁ%ﬁﬁﬁ%%%WKW$ﬁﬁ<,ﬁ%
KA & R TR 2 U2 WakBr A 23 4K
P& oi=, 2T, ﬁfgﬁiﬁﬁﬁ%ﬁf)tmﬁ: RO
FERNELNZOT, MDI (V7 2= A Y
AT R—N) FEETT v ATV g
A L THEEEDOSR R 2R A, BRAEBAIT
MDIIZEIREIZ LT288, 77 v o7 A=)y s
VIIEHRICH LT IS TH D,

EREEI0RICTT, MDL, 77 v 2 A
Y a e B LDICEFEOR LN b,
RAKEEEHRBTL TR CTORBR T PIEEE L
FE~ 7,

UF TBUE L 72 [RIfHE A RIS L O NGk DA
PEIXE e~ 72D T, 4 R BROUFIZ R
FTABEVEN BN TN 2 20D, — RIS
MENIT E B TRV B E OFFIZITE
BENRVET, EFIARNT 7325500, 2
AHORBAIZRMUT R TH 5,
QBLIZ K BE WD 132.7~3.6% & 1FIFHEID
AT, FICHEBIZ o7,
®5.5mmES (0.8 +425+0.8mm:3774) ®
1 90cm, £ X 180cm D ERY A XEM % UF T20
HELEL, ZNbDEROFENEHE LTz, 72
bbb, R EREFEEREICRELEXDERD
4 L MBHIE], B X FmOTREFILE N2,
BEt8ROBELEAROTEMEZRE L, IRWT
R LRAIOEE & TROHEDOZENLEIZD0N
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Tablel0 Improvement of Basswood plywood bond quality with MDI or latex emulsion
HRERER IRA KR & R
Normal adhesive strength test Hot and cold water immersion test
FAWITRE (kgfiem?) AR (%) HAMTRE (kgf/em?) AREE (%)
Shearing strength Wood failure Shearing strength Wood failure
RRE FoME EHEEERE RRE AOME FHE RRE RME FHREERE RKE RNME FHE
Max. Min. Av. S.D. Max. Min. Av. Max. Min. Av. S.D. Max. Min. Av.
Tl 176 124 155 16 100 10 756 200 88 126 32 20 0 695
T g
Latex emulsion 185 13.0 157 1.5 100 10 75.6 192 94 142 3.0 30 0 94
MDI
Note MDI Methylene diphenyl diisocvanate
8 0 06mn
0 3mm
5 6mn B
8 3m 1
5 6mm
12mm 183518351 8m5 37
T
MUF 20
JAS
JAS ¢ ?
70x 10%gf/cm?
124x 10%kgf/cn? 110x 10°%kgf/
cm? 118 4x 10%gf/cm? 17
4cm 15 5em
12mm
0 35 20  RH9O
2
11
0 214mm
0 05mm
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Fig.17. Desks of trial production.
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