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Studies on the Mechanical Properties of Plywood (1),

Influences of the Lathe Checks of Veneer on the Strength and Elasticity
of Plywood.
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Table 1. Average values of specific gravity, moisture content, thickness and lathe check of core
veneer of materials.

Specific gravity |Moisture content | Thickness | Lathe check of core veneer
Materials Lathe check | Lathe check
in ai . 9 h :
in air dry ru u (%) (em) depth (%) 4densm>r<1/cng
3ply 1:2:1
Lo L rond 0.50 12.5 0.775 l 68.2 1 5.6
3ply 1:4:1 -
Loy L wond 0.55 12.5 0.575 ‘ 68.2 ] 5.6
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Fig. 9. Relation of span-depth ratio to bending strength of 3-ply plywood.
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Table 2. Comparison of two loading methods shown in Fig. 7 on modulus of elasticity and
modulus of rupture (1:2:1).

Modulus of elasticity in bending Modulus of rupture in bending

Span (>¢10%kg/cm?) (kg/cm?)
Ery Ero Eio1/Ere 00150 Op.7-2 Go1-1/ G2
(Fig. 7—1) (Fig. 7—2) (Fig. 7—1)| (Fig. 7—2)

10h* 483 48.0 1.01 395 404 0.98
15h 71.9 66.4 1.08 466 440 1.06
20h 85.6 81.9 1.05 589 531 1.11
25h 94.9 93.7 1.01 596 614 0.97
27 .5h 94.3 98.8 0.95 596 598 1.00
30h 95.6 97.8 0.98 554 628 0.88
40h 107 112 0.96 591 650 0.91
50h 109 109 1.00 623 558 1.12
60h 99.2 110 0.90 545 566 0.96
70h 114 114 1.00 595 606 0.98

* h : Thickness of plywood.

Table 3. Comparison of two loading methods shown in Fig. 7 on modulus of elasticity and
modulus of rupture (1:4:1).

Modulus of elasticity in bending Modulus ot rupture in bending
Span - (% 10%kg/cm?) (kg/cm?) -
E7-1_ E7—2_ Eri/E1_s 0'b~7—-'! 0’5‘7—'2 0b-7—l/0b-7—2
(Fig. 7—1) (Fig. 7—2) / (Fig. 7—1)| (Fig. 7—2)
10h* 31.9 31.3 1.02 328 354 0.93
15h 49.3 54.9 0.90 429 419 1.02
20h 67.9 67.0 1.01 484 488 0.99
25h 73.4 80.3 0.91 472 509 0.93
30h 78.8 85.6 0.92 497 496 1.00
40h 104 90.4 1.15 516 489 1.05
50h 92.7 86.9 1.07 490 488 1.00
60h 97.0 88.4 1.10 454 465 0.98
70h 88.7 84 .4 1.05 441 ‘ 451 0.98

* h : Thickness of plywood.

~4-1. 10k § - Il
Span : 10h | - Span : 15}-1'

Photo. 2. Examples of horizontal shear failure in bending.
(3-ply plywood, construction 1 : 4 : 1)
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Table 4. Lathe check of core venesr
Kind of core veneer

.+ | Lathe check density
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a ]w 43 f 5.6
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Photo. 3. Examples of lathe checks of core veneer (thickness
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b) &Mk X OCRMA O R
it a, b 2fEOEEAITEL, 724 AREAy 22k, BEX 0.7mm, 1.0mm, 2.0
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fED 7,
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Table 5. Classification of plywoods.
Construction*
Symbols Size Number
face core back
A, 0.7 3.0a 0.7 30>.60cm 5
A, 0.7 3.0b 0.7 ” ”
Ba 1.0 3.0a 1.0 ” 7
By 1.0 3.0b 1.0 y "
C;l 2,0 3,021 2,0 ” Va
Cu 2.0 3.0b 2.0 ” ”
Da 3.0 3.0a 3.0 ” 8
Dy, 3.0 3.0b 3.0 ” Vi

* Numbers in this column indicate the thickness of veneer and symbols a and b are
the kind of core veneer shown in Table 4.

Table 6.

Kind of test and shape, size and number of specimen.

Kind of test

Shape and sizes of specimen

Plywood used

Number of specimen

thickness : 4,15 mm

i

Modulus of elasticity Ay 10 per each span (1)
) ) width 20 mm
in bending length X0 4+ 20mm Ay ”
Modulus of rupture thickness : 8.62mm D. 3 per each span ({)
‘ ' width 25mm
in bending length ¥ 4+ 20mm Dy ”
B, 14 per each type of
Double*® specimen
By ”
Plvwood tension Singlext Ca y
shear test Double Cy ”
D LU per each type of
Single " specimen
Double Dy ,
D

*1
*2
*3
*4

Refer Table 4.

Refer Fig. 11.

Span [ : 10h, 15h, 20h, 30h, 40h and 50h.

Span [ : 5h, 7.5h, 9h, 10h, 12.5h, 15h, 16h, 17.5h, 20h and 25h.
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Fig. 12. Modulus of elasticty in bending of two kinds of plywood having different
lathe check depth of the core as a function of the span-depth ratio.

— e, I/h O/ E cATEDEAMET TS50, 10 DRE—AVENODEAME
HC & 26 Mich B DFERTH D, LienioT, L, 2 70HENFEIDR/NIA, 27 0H
AMIBETRCKRE BIFRT 2 b0 bIE, I/h o/psine A, 27 0REhOZENTHE
BT THB, LrLarnbRo I/h<30 ofiflics T, BENOFEVW2 72 HWARDOE
REENROE N2 72 AW ROEENXT, FHHED ETH, WS SARNILRD2T 5
B, X oEn bbb Ed K, TOERICEAEEYELSFED BV,

oz EE, 27T OREERDKNG, T TORAMBHICIE LAY EELRIITI AW L
RTHOT, TOHHBEELT, RO EnELLND,

Tibb, BENERSBEINES L CFEFe T 2RK0EE Rk ik
M OMoE, HMEWKELZ b OWRICRE N, CAMAZF CRHC SHOLE YL, £
k& LTomEIEL 254, Fig. 6 ©s4 2 X5, HENMEEE EEE S & BB -
ETHD0D, 2RORENCRI ENLHMOIHE, EHO KEY boOrBERObD LK
D, EABCH L THARRAIER R AL THLS LBbRE, COEkrL, MUESOHR
Ehrw b oMK TH, BENBROL-BDOOHBNENCENRTWDEELBND,

2.2.2 HIFHEE

Fig. 13 1, HHFEE 00 & A v — 03 I/h oBFEY, 2BEO =2 7 0EENER

COWTHKRLEERTH D,
I/h #/NELLDoTnwL &, Y ORBICET S AN OMT e 3 5 K 8



KM WE % 455 (1968)

900,
P OLm‘he chec/( depth 8%, bendz[ng failure |
( %mz> ° Shear failure |
s athe C/’)@C/( depth 43%, bending failure ’l
. Shear, fatlure
8001—— ‘ L
§ a - A@ 3 OA |
Q\J - &
N - - _ - s
v 7001~ —— ~ ‘ A -
5 : -
> | -~ ‘i T
S o - 1
S ‘o . |
< 600— e o —
Y . - }
a ¥ |
T !
500 | |
4] 5 10 15 20 25

Span-depth ratio (£/h)

FFig. 13. Bending strength of two kinds of plywood having different lathe
check depth of the core as a function of the span-depth ratio.
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Table 7. Lathe check depth and density in core veneer, and bonding strength.
Construction Bonding strength (kg/cm?)
Type* Plywood having Plywood having ! —u
of veneer core veneer b¥* _closed core veneer a** closed | ‘o
open open |
Tn Ta i
Single specimen closed 16.7 - 18.8 L0 1.13
3.0:3.0:3.0 ) Y ’ T 5,
T open 10.8 ‘ 13.4 1.24
Szingl'egsge.cémgn closed 16.0 L L 17 4 . 1.09
0:3.0:2. open 11.1 15.3 1.38
[:;Olémeg S&)p?célgen o i 1.40 |— S 1.20 L
I open 14.6 19.5 1.34
DZOLOIb-I% Sop(.eczirr(l)en o - 20 1.48 f“%'s | 1.05 1'055__
R open 15.5 23.6 1.52
. closed 21.3 25.2 1.18
T Aty -
S open 14.7 19.4 1.32
* The relation between directions of shear stress and lathe checks in the core. Refer

Fig. 11.

**x Refer Table 4.
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Summary

Influences of the lathe check depth in the core veneer on the strength and modulus
of elasticity in bending of three-ply plywoods were investigated.
The results are summarized as follows :

1) The modulus of elasticity in bending is not influenced with the lathe check depth
in the core veneer.

2) The upper limit of the span-depth ratio (//h) in which horizontal shear failure
takes place, varies with the lathe check depth in the core veneer, namely, the
deeper the check is, the lower the limit of the ratio is.

3) When the horizontal shear failure of the core takes place, the bending strength of
plvwood having deep lathe checks is lower than that of plywood having shallow
lathe checks.

4) The above findings can be illustrated well with the results of the plywood tension
shear test, namely, the shear strength of plywood having deep lathe checks is also

lower than that of plywood having shallow lathe checks.
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