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A Study on the Properties of Plywoods Constructed by

Sycamore and Lauan Veneer®'

Phil Woo Lee#2

This study was carried out to expleit and utilize the exotic American Sycamore(Platanus occiden-
talis) grewn  in Korea as a  vencer species for plywood manufacture. At present most parts of
veneer logs used in Korea were depeunded entircly upon the genus Shorea  woods(lauan logs)
imported from Southeast Asia region.

To decrease manufacturing cest and save imperted  lauan veneer logs, the eflects on  properties
affecting to the six types of plywood made from proper vencer constructions composed by domestic
American Sycamore and imporied lauan vencers were compared and discussed. The study has im-
portant meanings for the promotion of plywood manuficture by domestic materials. Important items
dealt with this study were dry and wet shear strength, moisture contents, specific gravties, and
bending strength. By the results and discussions it may be summarized as follows:

1} In dry shear sirengih platanus(sycamore) core lavan plywood was shown most excellent strong
result, and next orders were all lavan plywood, platanus faced lauan plywood, lauvan core platanus
plywood, lauan faced platanus plywood, and all platanus plywood. There was no difference between
platanus core lauan plywood and all lauan plywood, but the differences between those plywoods
and the other types of plywood were recognized.

2) In wet shear strength platanus core lauan plywood was shown excellent result the same as dry
strength, The difference between platanus core lauan plywood and the other types of plywood was
shown, but among the other types of plywood except platanus core lauan plywood were not
recognized.

3) The differences among moisture contents according to the vencer construction were not
recognized.

¢) The plywood constructed by two or more sheets of Jauan veneer was shown lower specific
gravities than the plvwood constructed by two or more sheets of platanus veneer. It is believed that
this tendency due to the original specific gravities of veneer before construction.

5) The differences among specific gravities of lauan core platanus plywood, all platanus plywood
and lauan faced platanus plywood were not recognized, and like this analyzed result among platanus
core lauan plywoed, all lauan plywcod and platanus faced lauan plywood were not recognized.
Accordingly it is believed that the differcnces are noi shown among the plywoods constructed by
two or more veneers of same species.

6) In bending strength platanus core lauan plyweod was shown most excellent values. Next or-
ders were all lauan plywood, platanus faced lauan plywood and the other types of plywood. The

dif'erences among the plywoods constructed by two or venecers of lauan were shown, but not shown

*1 Received for Publication on March. 9, 1976.
*2 ) SR BELIATR College of Agriculture, Scoul National University, Suweon
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among the plywoods constructed by two or more vencers of platanus.
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Table 1. The constructions of plywoods and numbers of test samples

Construction Manu Numbers of test samples
Pl:wpoeodJ Plywood name plywood "Shear strength
B _y— § ‘ ine- . Core ~ Back | (Sh.) Wl M.C. l Sp. Gr. \ Bending
1 All lauan plywood | L L L 10 15(5) ***15(5); 15(5)| 15(5); 10(5)
_,_.ﬁ,\,,‘r¥,_ S SN S S . - ‘
1 5?3535‘3‘5 core Javan |y S* L 10 15(5)’ 15<5)j 15(5)’ 15()  10(5)
lat faced 1 NN RN R
B | pphans facedlavan | g L L 0| BE BE| BE) 156 106
W Lauan faced platanus L S 3 10 15¢ mﬁ—j~ - ; r: -
plywood 5)i  15(3) 15(5)| 15(5)] 10(5)
1 I RN RN
y ;fy“vsgog‘“e platanus ’ S L s 10 ’ 15(5) 15(a)i 15(5) 15(5)} 10(5)
Vi All platanus plywood S S | S 10 15(5) 15(5)} 15(6)1  15(8)] 10(5)
—‘_._——-.—’A~——‘.._. e i | .
i Total | 60 } 90 , 90 ’ 90 } 90 60
! e ! | R

L**: Lauan veneer.
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( )*** : Sampled plywood sheets. 3 samples cut from one plywood sheet.
S* : Sycamore veneer.
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Table 2. Dry shear strength accordmg to the con%tructlons of plywood

bwodd Consruction | Shearswengh Ggem L
type | Face Core Back 1 2 3 4 5 ;
I L L L 28.0 (90)%* 26.0 (80) 25.3 (70) 24.3 (83) 27.0 (85) 26.12 (82)
I L S L 20.0 (95) 28.0(100) 28.0(100) 29.3 (90) 28.7 (83) 28.60 (94)
] S L L 14.7(100)  21.3(100) 25.0(100) 22. 7(100)  20.3(100) 20.80(100)
v L S S 18.0¢100)  17.3(100)  19.0(100) 16.7(100)  16.3(100) ; 17.46(100)
v s L S 19.7(100)  18.7(100) 19.0(100) 18.3(100) 19.0(100) |  18.94(100)
Vi S S S 16.7(100)  17.0¢100) 14.7(100)  15. 0¢100)  15.0(100) 15. 68(100)
. #* Wood failure (%) -
Table 3. Analysis of variance of table (2)
S.V. D F. S.S. M.S. F
* Total 29 722.31
Type (plywood) ) 643.33 128.67 33, 86**
Replication 4 2.95 0.74 0.19
Error 20 76.03 3.80
B 7.“*:51gmﬁcance at one percent level
Table 4. Duncan test of dry shear strength
[ I | J\J y W
25. 60 2612 20. 80 18.94 17.46 15.68
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Table 5. Wet shear strength accordmg to the constructions of plywood

Plywood Constructmn Shear strength (kg/cmz) Mean
type { Face Core Back 1 2 3 4 5
{ . L L L 13.7 (200%* 14.0 (10) 15.7 (15) 13.7 (10) 13.7 (10) 14.16 (13)
i L S L 17.7 (20) 16.3 (10) 15.0 (10) 16.7 (15) 15.0 (15) 16.14 (14)
|| S L L 14.7(1C0) 14.7(100)  14.0(100)  11.0(100)  16.3(100) 14.14(100)
W L S S 11.7 (0) 4.0 (0) 12.7 (0 12.3 (O 12.7 (0) 12.68 (0)
v S L S 13.0 () 1.7 (0) 13.3 (O 13.7 (0 11.7 (0 12.68 (0)
W S S S 14.0(100) 11. 3(100) 12.3(100) 15.7(100) 13.3(100) 13.32(100)

** Wood failure (%)
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Table 6. Analy51s of variance of table (5)

B S V D.F S.S M. S F
Total 29 83.33
Type (plywood) 5 42.21 8.44 4, 18%¥
Replication 4 0.71 0.18 0.089
Error 20 40.41 2.02

** ngmﬁcance at one percent Ievel

Table 7 Duncan test of wet shear strength

I I 11[ IV VI V
16. 14 14 16 o 14 4 13 32 . lz.e8  12.68
BEAHE Aold e &85 slolos Fabepv o R AHEE PiEe R MRSt BERES &H

EGB BRI RCrere T 2o M, EERR e e R WREe kel b BES BELE Ve
Tl BERR PR oM, 2eln BEE o lolsz o] A

BOF ek = AR MR e = B R = R O

et webA fEtY e 2 feber 2R R A RS IL gokEED b

MEEEBC ot 2385 £40] Qv E#HENE 7 BB whE ARAERINE Md BAREMEE X
Az Qed ¢ F A v G2 B WRE oty Table(®)d 2oh. FEHEAES v HEXS
e olexndg A FRIae Ae REY 77 & Kol 11.44%, ey 2p@BESKR 11.78%, é.*la}
oz a KEEC Rl s Table (Dol HF ey ~ZEBEEH 11.80%, BEEBFar2ah
shaz gleubeh go] FeebvahRBEANRES P ¥ 11.60%, BLAET a4 11.96%, rfE*ﬁan}
T BENS 2oz o M WA #ER FAH0] 11L.40%324 BEERY wE B El
b Aee & T Q2 o FHevahREEARE  Atelelv GAREE ax gL deg detam g
Brobetz bl ob R MRERS EERMH e RS 2eq diAge EEATH) A L KEEE
shgleh. whetal ‘r'a]'E]"r-)—‘-*ﬂLTE_’ REMS BRAA = Edebyd I~LO%EEY & e ez gl
BERS ML HE W R MREENE Ttz clAL duAdAY GKExAS B e b

Table 8. Effects of veneer construction to the moisture content

Constructxon Motsture content (/a)

Pl)tfwo’;)d L . , Mean
yp Face Core Back 1 2 3 4 5
I L L L 10.5 11.8 11.7 11.8 11.4 11.44
i L S L 11.6 11.8 11.6 11.9 12.0 11.78
| | S L L 12.1 12.0 11.6 12.1 11.2 11.80
v L S S 12.1 11.2 11.9 10.7 12.5 11.60
y S L S 11.3 12. 4 11.6 12.5 12.0 11.96
v S S S 11.5 11.9 10.9 11.8 10.9 11.40
Table 9. Anal} sis of variance of table (8)
S.V. D F. S S M.S. F.
Total 29 7. 21
Type 5 1.19 0.24 0.86
Replization 4 0.52 0.13 0.47

Error 20 5.50 0.28
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Table 10. Effects of veneer construction to the specnﬁc gravities

Constructlon

Plywood struction - - Specnﬁc gravxtv S - l Mean
tYPe | Face Core Back 1 2 3 4 5 1
I L L L 0.60 0.60 0.61 0.60 0.61 | 0.604
1 L S L 0.63 0.59 0.59 0.60 0.61 \ 0. 604
I S L L 0. 60 0.63 0.61 0.59 0.58 0. 602
N L S S f 0. 62 0.61 0. 62 0.62 0.64 0.622
v S L S | o065 0.61 0. 64 0.64 0.64 | 0.636
i S S S | 0.63 0.63 0.61 0.63 0.63 } 0.630
Table 11. Analysns of variance of table (10)
S.V. D.F. S.8. M.S. F
Total 29 0.011
Type 5 0.005 0.001 3.33*
Replication 4 0. 0003 0.0001 0.33
Error 20 0. 0057 0. 0003
* Significance at five percent level
Table 12. Duncan test of speaﬁc gravities
v Vi lV il I ||
0.636 0.630 0.622 0. 604 0.604 0. 602
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Table 13 Bendmg strength accordmg to the constructions of plywood

Plywood | Corstructlon Bending strength (kg/un) \
type can
Face Core Back 1 2 3 4 5
I L L L 232 219 206 212 220 217.8
I L S L 253 258 236 262 267 £55.2
i S L L 208 180 179 175 198 188.0
I\ L S S 20 20 19 22 20 20.2
y S L S 20 20 22 19 20 20.2
VI S S S 19 20 21 20 21 20.2
Table 14. Analysis of variance of table (1
5.V. D.F. S.S. M.S. F.
Total 29 313512
Type 5 311738 62347. 6 1000. 4**
Replication 4 527.7 131.93 2,117
Error 20 1246.3 62. 3
- - ‘ ** Significance at one percent level
Table 15. Duncan lest of bending strength
I I i W y il
255.2 217.8 188.0 202 20.2 20.2
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Table 16. Breakage features of bending specimens
Plywood Construction Numbers Breakage feature Connected
type ; Face Core Back of sample Connected Disconnected percent (%)
1L L L 10 3 7 30
[ s L 10 5 5 50
| s L L 10 0 10 0
vy | L S S 10 3 7 30
Y . S L S 10 0 10 0
v | s S S 10 0 10 0
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