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The Strength Properties of Laminated Veneer
Boards LVB
Bending strength and compositions

Shu MORIIZUMI Toshio TAKAHASHI

This research aimed to develop a new wood based material that is Laminated
Veneer Boards LVB made up of veneers taken from small plantation grown logs
Three types of compositions were applied to manufacturing LVB

The outer layer veneer was laid crosswise to the fiber direction and the
inner layer veneer was laid in parallel

In all the layers the veneers were laid in parallel to the fiber direction

The outer layer veneer was laid in parallel and the inner layer one was laid
crosswise

Then bending tests were performed on boards of those three types of compositions
to find out the composition most suitable for LVB Butt joints were employed
in some boards of each type of composition for all the boards were composed of
small length veneers Thus the effects of the butt joints on the bending strength
of the boards had to be examined as well The results are summarized as follows

1 In Type warps such as twists and cups were five to ten times as large as
in the other types Therefore boards of Type were considerd to be unsuitable
for practical use unless another veneer was inserted crosswise to the other layers

2 As regards bending a good correlationship was recognized between the values
of the boards of Type JIS A 1408 and the average values of small rectan
gular specimens

3 With the boards of Types and  including those having butt joints in
side their MOR and MOE were more than 250 kgf o and 50 tonf cn? respec
tively in all the composition conditions With the boards of Type however
their MOR and MOE were less than 250 kgf o and 50 tonf cn? respectively
in almost half of the conditions

4 The decrease of MOE due to the butt joints was comparatively small and
the experimental values of the MOE were recognized to be in approximate agree
ment with the values calculated in the* equivalent notch method ”  The decrease
of MOR due to the section defects between the butt joints and the crosswise sur
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face layer was considerable and it was found that the section defect ratio had to
be approximately 0.23 so that the MOR might become more than 250kgf cm* The
experimental values of the MOR were also found to be in approximate agreement
with the values calculated in the" section modulus method

5 It is assumed that the composition most suitable for the LVB isa 5 Ply
composition whose veneers are of the same thickness where the inner veneers are
laid crosswise and the outer veneers are laid in parallel with the butt joints
placed end to end in a stepwise fashion

ob 250kgf o 50tonf  cn?
ob 250kgf cn?
0.23
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Fig 1 Examples of veneer®s composition
Outer layer perpendocular,
Parallel layer only and
inner laver perpendicular
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1
Table  Composition of laminated
veneer_board
XD | 2| BB B Wk
kind |board|number| composition of veneer
of |thick- of
spec- [ness plies
imen |(mm (mm)
I 10 5 |2r2+2+2+H2P
10 6 (IH+2+2+2+2+1)
12 6 (2H2+2+2+2+H2)
12 7 (IH2+2+2+2+2H1)
15 7 (I+3+2+3+2+3+1)
16 7 (2H3+2+2+2+3H2)
17 7 (3+2+2+3+2+2+3)
19 7 (2H3+3+3+3+3+H3)
I 6 3 2+2+2
8 4 24+2+2+2
10 5 2+2+2+2+2
11 5 2+2+3+2+2
12 5 3+2+2+2+3
12.5 5 2.5+2.5+2.5+2.5+2.5
13 5 3+2+3+2+3
17.5 7 2.5+2.5+2.5+2.5+2.5+2.5
+2.5
m 12 5 2+2H4H2+2
12 7 1+2+H2H2H2H 2 +1
14 5 2+2H6H2+2
14 7 24+ 2 H2H2H2H 2+ 2
14 7 2+2+H2H2H2H2+2
a 1
b
a see Fig 1
b perpendicular layer
other — parallel layer
2 2 3
3
31
a b
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Table 2 Bending Strength of only parallel layer board with out butt joint
HAERE | By — REEE Gafh) H B &
35 s 3/% bend: i of B B/A ¥
: H ending strength of !
specimen : : number of
0.3 rectangle; 3 /re. ?ig;;ar;ﬁgie)form BfA | specimien
2 :
MOR (kgf/em®) 5 A : 722—823—1035 | 2
5 | 875 796 i 1.09 : E
mature wood : B® . 481—614— 687 : 0.75 14
f A :566—625— 687 | 24
KX R B M 579 543 i 1.07 (0.76) g
juvenile wood | (0.67)* (0.68) B :433—485— 542 ; 0.77 21
0.79) :
2 i
MOE (tonf/cm ) A - 81—100— 135 E 25
B A # 106 102 1.03 :
mature wood B 87—107— 142 1.08 14
5 A : 68— 83— 911 24
X K B M 85 83 1 1.03 (0.84) :
juvenile wood |(0.81)  (0.81) B 64—( 79—) 88 0.95 21
0.74 :

A

MOR 50kgf o MOE 5 5tonf

B

Bending strength for direction of perpendicular

MOR

S0kgf cm® MOE 5.5tonf ci?

ratio of strength juvenile mature
A Pure tensile fracture B brittle fracture

No.418 1986 11

ar



LVvB 1

o T 50kgf cn? ET 5 5 1200
tonf cn? (BB REA)
1000} (Fracture form A) °
_ ye2485.24x o
& soo}
U L]
~ ) —
5 - —
x 600¢f e - -
Q@ oot —’r L
Q Zom™ ¥ Ty-268.290
b3 400t oZond . y=288+29Cx
M s . (Fracture form B) (B{IEJZEER)
— 2250 kgf/cm?
200t X #
Li ' I'om II'O.0lll: A.A
0 1 P | n 2 I " PR
v 50 100 150
MOE (tonf/cm?2)
50
5
tonf  cr? Fig 5 Relationship between MOR and MOE
separated fracture form
250kgf  cr? P, P,
L
3.2.2 BJ L ; i —
5
h=d+dn d h
e
L) adn 5
—
. = L/2 : L/2 |
6
Fig 6 An equivalent notched beam under
En dn Arbitrary loads
Eo:1_064(h) ........................ (1)
En
Eo
dn h 56
. a1 MM MM
0= (fo CT fl )
................................................ (2)
2
® 2
a

J Hokkaido For Prod Res Inst 418 11 1986



LB

faz MM )
a EIX X ) e (3)
V4 4
ao T, a1=T—d-dn, az=%
a Griffith
78 i
£ (th-d
_ PeQi-¢)  mPL 2 T n
27bh’EL bEL (h—dn)?
g —7n(h + dn)
— T} ..................... (4)
4
a= T — tdn
EL dn
P b h
216 pe° &)
0T ™ 71296 bh® By
7 b
dn
2t dn (¢

No.418 1986 11

P/2 P/2

(a)

= >

I =.dn
a Adn
/33— [ /3 ——>
- /72 -+

(b) aedn h by

l]llllllllll___?:_.[llllll_LJ_

3 adn

& |

L/ — {73 —
/72 e

P2 P/2
¥ ¥

(c) I IIITOIIIITIIIITIIT A
_,j\dn _Lho

a .&dn
/3 —k (/73 "
/72 ke

Parallel Perpendicular
ST ERIE]

7
(@ (@ c

Flg 7 An assumed section equivalent to the
notched for boards of each veneer’ s
composition
(a parallel layer only (b outer layer
perpendicular (¢ inner layer perpend
icular

. a0 MM a1 MM
6—2(1;) B Clx+‘/£‘10 o dx

az MM
+Ll ELIX dX) .........................

E
E
G E
[of Tt
2 2
b= PLEE € wPe
27bh’ E bEL
£ —2ho-an £ rho+dn
g 1%



LB 1

g—n(h—dn) -g—n'(h+dn)
ey T T athy
.................................... uo)
276 P¢°
Oonr= —— - = ... ho
0™ 1296Db (ELhé + Er(F° — he)) 8
ET
_ 276 PP°
Oon = 1296 b(EL (¥ — he®) + Erho®) -
7 (o]
@ 6.0 6.0 @
)
_ 2o MM ~a1 MM
o= 2(fO =i olx+Jao o dx
az MM
+ja‘u L dx) ........................... 9)
3
e
—— ELb {(h —dn)®* — hé} + Erbhd
* 12
Er E 0 10 0 20 0 25
ETh 0 0 30 10
0 2
5. = P21 — €%  wPl
I 2TbhPE bEL
323
_
1.0+ -é_ g-- e - -
i Theoretical §_ .9':3- §
CUI‘VO
0.8F Eiil o
(=)
-
Fost
L
T L | | |
0 0.1 0.2 03 (dn/h) 0
=] (o] A
T SSSme v T
h hy h T o 0

_ h
L2~ e | oy = Lldn—=r—
I I 18J) I

Fig 8 Decrease of MOE depended depht of butt joint
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Fig 9 Boards of each veneer’ s composition
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