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The Strength Properties of Laminated Veneer
Boards LVB
Shear strength and nail resistance

Shu MORITZUMI Toshio TAKAHASHI

In the previous paper studies were made on the relationship between the composi
tion of a veneer and its bending strength This paper reports experiments in which
boards named Type  were made by placing an inside layer at an angle of 45° to
the outer layers as well as boards of Types and  described in the pre
viouspaper The paper also reports experiments made on the shear strength and
nail resistance of those boards The shear strength tests were concerned with tor
sion shear panel shear and internal shear rolling shear  and the nail resistance
tests were concerned with lateral resistance and nail head pull through The re
sults are summarized as follows

The shear modulus obtained from the torsion shear tests was equal to that ob
tained from the panel shear tests Boards of Types and had almost
the same shear moduli which were from1 2 to 1 5 times as large as that of lauan
plywood The shear modulus of Type  boards became greater in direct propor
tion as the layer of the oblique veneer became greater

2 The panel shear strength of the boards except the Type was larger than
that of the lauan plywood and the Type  boards in particular had a great possi
bility of being used as a material of high shear strength

3 All the boards except those composed of a 6 mm thick crosswise layer had
rolling shear strength values larger than those of the lauan plywood The same
tendency was assumed in the composition of plywood and the shear strength of coni
ferous plywood was expected to be greater than of the lauan plywood

4 The nail resistance of all the boards except the Type was better than
that of the lauan plywood After the accelerated aging treatment the dimension
changes of all the boards were almost the same as those of the lauan plywood but
smaller than those of particle boards
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Table 1 Composition of laminated
Veneer board
Y | B R | m R B D
kind |board |[number composition
of |thick- of of
spec- |ness plies veneer
imen | (mm) (mm)
I 10 6 D+2+2+2+2+1)
12 6 2+2+2+2+2+(2)
12 7 MW+2+2+2+2+2+(1)
15 7 D+3+2+2+2+3+(1)
il 11 5 2+2+3+2+2
12 5 3+2+2+2+3
13 5 3+2+3+2+3
m 14 5 2+2+06)+2+2
14 7 2+2+@2+2+2)+2+2
v 14 7 @+ 2 +@+ 2 +@+ 2 +@
14 7 2+2+@+2+@+2+2
a
45°
b o 45
a outer layer perpendicular
parallel layer only inner layer

perpendicular putted in oblique
angle fourty five degree veneer

b perpendicular layer o oblique
angle fourty five degree veneer other-
parallel layer

180x 45cm

10x 22 5cm 5x 15cm

J Hokkaido For Prod Res Inst 418 11 1986



a
54cm
0 5kg
1 35kgfm
80cm a
cm b®
2
G — Mt @ LeP ab
©C T 8ol @ Bok® 0
(tonf/ cm?)
a b
B b h
0 333
b
3 4

No.418 1986 11

o

LB 2

IR
ro tar:ed veneer

AT i

constant width E~f#2L

2 (0

— ] .
direction of veneer putting in drier
HARBIC AN S JilR)

t}i§§9{i§§?“

dump/ng “«cutting at 45degree
5T drying A5BEST eI LM

L}
double saw
7T —
i -

N
<
&l

i
==

&\Q\\\\\%>\<\®\\;

7

@/

n

adhesion ##
45 aﬁ *JX [T‘r: 772227 iirizriiirriiiiiiiiiiitiiid it 45 deg r* [ay er

Tiie — parallel layer

45° t}j M A IR S 45 dE'g ree |, a y er

45
Fig 1 Cutting of oblique angle fourty five
degree veneer and manufacturing of
boards putted in thnse

Bl ]
rigid plate
_IT_ 0] v . ——F
S L I N O SR
S 3 | {
l b fa omp, | |
4(h) : J el
: | 80(a) D e | &
X . TE |
Ao o
\ 1‘——————— 150(1) ————(%i
£ ' ﬂ roller
7 - Suppot
M' B S
L.I DMD: displacement (P - b
: measuring :
device
Zhrat
Fig 2 Sketch of torsion shear test
pa T max



LB 2

P .
l [t A=
L ___—reinforcement

7

strain gauge
T Zbvgvr—y 4
k40 ~+50—+—75 —+—50—+40-1
| { Il |

| | |

Unit:mm
3 Yy
Fig 3 Sketch of panel shear test YY method

20 1pp 20

1

ke &

20 20
-

1 P
Gr =TT " e
2
Tmax = _Efi;lEii_
2 Lt
P e
L t Ps max
1 1
2
45° 2 2
2 2
SKF 2405 m
4
c
ASTM Inter
aminar shearing test DIO73’ a
% 15cm
test

P
Y32 S
specimen

1

steel
i

/
N-"50

Fh

150

i

Unit :mm

Fig 4 Sketch of internal shear test

fi = Pi.max
beL
fi i mex
b L
2 2
A
20 24 B 40 95
48 8
1037 Lateral nail resistance
7 5x 15cm
50
1 2cm

J Hokkaido For Prod Res Inst 418 11 1986



LvB

tor

a ASTM D 1037 Nail head pull 12mm
10 9
throgh test
7 5x 15 Ocm CN50
1215
C 450
2 3540
a th ta
tkgt-m)
a= ta;tb x 100 (%)
3
1
311
o)
1 2 o)
5
o)
wo rail me
thod D 2719
9 Fig 5 Relationship between torque T and
deflection 6 mesaued in torsion
shear test

No.418 1986 11




LB 2

2
Table 2 Result of shear test
Jﬁgﬁﬁiﬁiﬂ i I nhLtoy fil Noxov A M Bﬁj%ﬁ;ﬁgh)
kind thickness | torsional pan! shear 4
of of board rigidity fracture
specimen Gtor. Gpa. Tmax. form
(mm) (tonf/cm?) (Lonf})cmz) (kgf/cm?)
I 12—15 — 7.3 66.4 a
6.7)® 6.3— 9.0  50.0—79.1
1 11—13 — 7.1 13.8
(5) | 6.3—17.9 10.7—16.9 b
m—1® 14 7.8 7.2 55.2
(5) 6.7— 8.2 6.9— 7.5 51.3—59.1 a
m—2» | 14 7.9 7.9 65.3 a
7 6.8— 8.4 6.7— 8.2 61.0—69.5
N—19 | 14 19.0 17.9 82.7 c, a
D] 18.2—22.0 16.5—19.4 69.7—99.8
V—2® 14 12.8 12.3 74.2 a, ¢
7) 12.1—13.5 10.6—16.2 56.0—86.3
57 v EW 12 - 4.4— 5.79 54.79 a
plywood (5)
a 6mm b 2mm
c 4 4 d 2
e No 10 f No 9
9
h  a- b- C-
a  veneer thickness of inner perpendicular layer was 6 mm
b same was 2 mm
C  veneer s layer of oblique angle fourty five degree putted four
d  same putted two
e quotation from No 10 literature f  same fromNo 9
g  number of plies
h  a-pure Shear b-tear c-intermal excoriation in block
30
~
S
% 20
45° <
(L]
450
10
22tonf cn? u
45° 30tonf o oL 1 ]
12 450 0 ) 0.5 ’, 0
s Ratio of veneer of 45 degree
45° BRI AR
45°
Fig 6 Relationship between shear coeffient
and ratio of putted in oblique angle
1 5 fourty five degree veneer
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Fig 7 Fracture form of panel shear test
pure shear, tear
intermal excoriation in block
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Table 3 Results of intelnal shealtest

) ¥ A B8 X
REAGEE | R E shear strength
kind Thickness | 7 v —X F—=7v
of of board close open
specimen (mm) | (kgf/cm?®) | (kgf/cm®)
I 12—15 48.1 34.5
36.0—58.7 | 21.7—38.1
I 11—13 49.5—60.5—64.5
AKIEH AW
horizontal shear
m—1® 14 — 12.0
9.6—16.7
m—2® 14 — 21.4
18.0—26.0
N—19 14 — 24.3
19.3—27.3
v—2® 14 — 20.8
16.9—24.3
77 VAR 12 26.4 16.7
plywood
a b ¢ d e
a b ¢ d e seeTable
45° 2m
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Table 4 Results of nail and swelling ratio of thickness tests
5 . g A B B X JEiE 5
%&tﬁé ® B sigil best [ERY 75 2
Thick- [ & b STOH B swelling ratio
s N 3 §=8liil .
k(l)Ifld ne(s; lateral nail nail }lllead of thickness
speci- | board| % f& A® ALE B B/H pu
men normal A/nor B/nor through A B
(mm) (kg) (kg) (kg) (kg) (%) (%)
® 10—15 186 171 0.91 180 0.96 196 3.3 2T
(6, DO | 175—211 | 159—185 0.84—0.97 | 163—196 0.85—1.08 | 158—236 |3.0—3.5 2.2—3.2
» 11—13 121 113 0.86 138 0.96 - 3.3 2.4
(5) 92—138 | 109—132 0.82—0.93 | 118—162 0.91—0.99 3.1—3.5 2.2—2.8
v—19 14 214 184 0.86 201 0.94 205 3.3 2.8
(7) |198—232 {168—198 0.81—0.91 | 182—223 0.89—0.97 | 183—241 |3.0—3.9 2.4—3.1
v—29 14 218 188 0.89 205 0.94 201 2.9 3.1
(7) |196—243 | 176—208 0.83—0.94 | 194—231 0.87—0.97 | 178—221 | 2.6—3.3  2.7—3.5
3 — — — 0.90 = 0.96 200 8.3 2.7
average|
B (12) 158 139 0.88 153 0.97 151 3.8 2.8
h
P.B® 15 188 147 0.78 152 0.81 161 8.0 6.8
a b - - d 2
e No 8
f
g A2 24 B 40 9 R H 48
a b d ee Table 2
e  quotation from No 8 literature
T number of plies
g A immersein water at20  for 24hrs
B store at 40 9% R H for 48hrs
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