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A study on the properties of plywoods consfructied by
sycamore, poplar and lauan veneers

Yoo Haeguan* Yim Wonsoon,* and Lee Philwoo*

Abstract

Chis study was carried out to exploit and utilize Ainerican sycamore {Platanus occidentalis} and poplar
grown in Korea as veneer species for plywood manufacture. At this study to save the importd lauan logs
and dallars, the effects affecting to the properties of plywood constructed by sycamore, poplar and lauan
vencers were studied. Important items deal: with this study were dry and wet shear strength, moisture
cantent, and specific gravities - By the results and discussion it may be summarized as followings.

10 Sycamore core lauan plywood (A~ type) was chown best dry shear strengih, and the next were

all lawar veneer plywood {A-1 iype), poplar core lanan plywood (B-1 type), lavan core sycamore ply-
wood A~ type) in order. There are no differences between dry shear strenth of A~ T tvpe and A~ |
type, A-1T type and B-1 type plywood.

2) Wet shear strength showed the same order with dry shear strength. A~ type plywood showed best
wet shear strength and it showed more difference than other plwoods. A-1 type, B-1 type and A-T

type phywood were all very good without significant difference in wet shear strength.

25 B- 1 tvpe plywaood showed highest moisture content of all type plywood and the next were all syc-
amore (A~N type) all poplar plywond (B~ type', A-H type. B- [ type, A~ type pllvwood in order.
Generally high moisture content showed when two or three veneers were same species in the three layer
»lywood.

4) A~ type plywood showed highest specific gravity of all and the next was A-N type plywood
without a difference to A~ | type plywood on the whole, plywoods constructed by lauan and sycamore
were shown high specific gravities and the next was lauan, sycamore and poplar, lauan and poplar. It
seemed to be that connected with the specific gravity of veneer itself in different species.

57 The plywood manufactured by extension of potato flour is not only superior but also profitable in

the price aspect than the plywood manufacutred by extension of wheat flour.

* MEXRBE BRAS HENTEH,
Department of Forest Products and Technology, Seoul National University
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Tablel: The construction of plywoods and numbers of test samples
!‘ Construction \Mdru i Numbers of test samples
Plywood ;
Plywood name *plywood Shear Strength
ty . ‘o . S <
ype Face Core Back % (sheet) | iy - M.C Sp.Gr
A* -1| All lauan plywood oLt L L 4 10 10 5 5
§| Platanus core lauan plywood L ¥ L 4 10 10 5 3
Il Lauan core platanus plywood ) L 5 L 10 10 5 3
V| All platanus plywood S S S 4 10 10 5 3
B** - || Paplar core lauan plywood L p¥ L 4 10 10 5 )
[ Lauan ccre poplar plywood p ¢ L P 4 10 10 5 5
I All popular plywoaod P I P P 4 10 10 5 3
C***- 1. Poplar core lauan . - -
: platanus plywood | L F S ¢ 10 10 J 2
I Lauan core poplar - -
platanus plywood P L S ¢ 10 10 0 °
M| Platanus core platanus < ! . -
poplar plywood S > P * ‘ 10 10 J 5
V| Poplar core poplar ‘ | .
platanus plywood P P S ¢ 10 10 5 °
V| platanus core Poplar plywood S P S 4 10 10 5 5
| Poparr coreplatanus plywood P S P 4 10 ‘ 10 5 5
V| Platanus core { ‘ f ! -
lauan poplar plywood L ! 5 P 4 10 g 10 ° 5
Total | .56 140 | 140 70 70
A* : Lauan mixed platanus plywood type 1) Lauan

B** : Lauan mixed poplar pplywood type

2) Platanus
C*** : Lauan platanus mixed poplar plywood type 3)Poplar
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Table 2 : Dry shear strength according to the construction of plywood

Plywood Construction | - Shear strength (kg/cm?
type face core back I { 2 { 3 4 ; 5 { 6
Al L L L 20.5(100)]  28.5(100) 28,9100 32.2(100)] 31 31000 27.5(100)
1 L s L 33. 71003 J 27.3(100)0  30.3(100)]  31.3C100)| 28.4(100)| 28.0(100)
L] s L s 18.7C100))  19.8C100)  22.0(100),  21.4(100)] 17.9C100) 21.0C100)
¥ | s s s 18.6(100)  17.6C100) 19, (1003 15.8C100) 16.7C100))  17.9(100)
B-I | L P L 25.7C100)]  20.1C100)| 28, 31000 27.44100)] 25.3(100);  28.4(100)
B { P L P 14.9Q000)0  14.3(1003 15 6(100)} 17.371000)  13.8(100)]  14.0(100D
E | P P P 12.30200))  15.1(100))  13.4C1003] 13.3(100)] 1. 1<100)1 10.9(100
c-f{ | P L 8 1831003 19.4(100)]  15.5(000) 16.7(1003]  17.3C100)}  16,0(100)
1 } P L 8 12.90100)  16.00200)  15.2(100) 13.8(100)] 13.3(100)]  12.4(100)
B s s P 12.5(1000)  13.8(100))  14.3(100)  14.2C100)|  14.9(100)  16.3(100)
) ; P P 5 13.5(100)  13.7(100).  14.8(100)| 15.2(100)  12.3100)] 12.5C100)
v P s P 12.8(100))  12.4(100) - 14.9C100)  13.2(100} 14.2200)  12.9(100)
v s P S 18.0C100))  16.3(100), 15.00100), 15.1C1003]  14.9C100  17.2{100)
v L s P | 143000 14.9100) 16.3(100) 15.3(100) 17.1(100)) 14,4100
; [
Plywood i Construction = ‘ | Mean
type E face core back t 7 i g ]f 9 10 )
A-1 LLoLov | e 2630008 29800 2. 6(100)% 28.30100)
I L s L | 302000 26. 5(100)? 30. 01002 32.3(1000 29. 8001002
K S L s . 18.2C00 21401000 20001000,  19.7(100) 20.01100)
N S s s | 183000 16.5(100))  16.3(100)]  18.6(100) 17.54(100)
B-1 L P L | 249000 25.8(100),  2.7(100) 28.9(100) 27. 25(100>
! P L P i 12. 1000 12. 9100 13.0(200) 16. 3100 14. 42100
o P P P | 113000 11.7C1000)  12.4Q2000 14. 6100 13.01(100)
C-1 L P S | 17.30100) 19. 2(100) 16. 0100 15. 81003} 17.15(100)
I P L S | 1250000 126100 1330100  15.80100)  13.78(100)
H S s P | 15400 12,9(100) 14,7100 13.1€100> 14. 31(100)
¥ P P S | 128000 13.6(100) 14. 1(100) 12.7(100) 13.53(100)
v P S P . 121000 13. 5100 12.0Q2000,  14.5(100) 13. 25(100)
L S P 8 | 184000 14.6(1000,  16.3(100)  17.0(100) 16. 28(100)
| L s P | 120000 130010001 13.9(100)(  13.5(100) 14. 54(100)

*Woodfailure



42 (LoCE - Mg - T (B Eed Vold, No.l

Table 3 : ANOVA table(2

A% d.f S8 M.S ¥
Total 139 4929. 95
Type 3 4623. 83 355. 68 146, 37+*
Error 126 306. 12 2.430

**Significance at 1% level

Table 4 : Duncan test of dry shear strength

A-1 A-1 B-1 AW AV C1 CM CM B- CuH C1I C§F C1 B

20.80 28,30 27.25 20.01 17.54 17.15 16.28 14.54 14.42 1431 13.75 13.53 13.25 13.01
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Table 5 Wet shear strength according to the construction of plywood.

plywood ! construction Shear strength(kg/cm®)
type ; face core back 1 { 0 l 3 } 4 ; 5 6
A-1] L L L 20, 1¢70)* 19. 3(75) 18.9(80) 23. 5(45)1 22. 20800 19, 6(75)
I | L S L 22. 8(75) 23. 5(?0)‘ 21. 3(55) 21, 5(45)1 24.9(60) 25.1(65)
il S L S 18.7(30), 19. 5(25)' 21. 30507 20. 1{55) 20. 3(70) 18.2(30)
N S S S 18.1(100) 17.3(100) 16.7(100) 17, 301003 18.4(100) 19. 12000
B-1 L P L 20.3(45) 21.3(65) 18.9(75) 18.3(45> 19. 2(30) 19, 9(75)
i P L P 14.3C100))  14. 31000 13.4(75) 13.3(65) 12. 10600 12.8(75)
i P P P 12. 3(100}5 12, 3(100) 12. 8(100); 12, 32000 14. 0(100) 13. 301003
C-1 L P S 15. 7(80>) 17.9(65) 18.0(50)! 15.2(85) 16.7(45) 17.9025)
il P L S ! 12. 3(90) 13. 5(95) 13. 2{100‘)5 13.0(85) 14. 1(80) 12.2(75)>
I § s P 18.3(80) 14,375 . 15.2(70)  11.8Q1003 12.7C1000;  12.0(7%)
N P P S 12.7095)) 13,3500  13.4(s5)  12.9(65)  12.2(78)  11.4(70)
Vv | P S P 12.7Q00)  13.4100)) 11.3C100), 11.3(100> 12,3100} 13.8C100)
%] S P S 15.2(75) 16.2(700 15. 0(100)} 16. 3(90}: 15.9090) 17.44100>
W L s P 12160 142000 12300 1190000 12285 14.1(100)
] !
lywoed Construction |
p };ype | face core back %—“ﬂﬂ 7 ; 8 9 ‘ 10‘ ! Mean
Al L L L | 21.3(55) 24.0(60)] 19. 8(65)! 23.8(45), 21. 25(65)
it L S L 24. 4060} 23.4(75) 24.8(65) 21. 5<80>i 23. 32(65)
B, S L S 17.9(30) 20, 4(603 20.4(55 18.1(45) 19. 49(45)
¥ | S S s 15.9(100)]  17.3(100) 16.1(100>  15.3(100) 17.15(100)
B-1 . L P L 21. 3(55) 20, 2(45 18.9(40): 20.9(70) 19.92(55)
il P L P 12.0080) 14. 2(95) 12. 3(80) 14. 1080} 13.28(85)
i P P P 12. 6100 12,0100 13.001000 13, 1{100), 12.81(100>
C- 1 L P S 18.207®) 15. 570} 16.8(400 15. 845> 16.77(35
i P L S 12.0(65) 14.0070) 12. 3(80) 13. 6(60)} 13.02(80>
o S S P 15.5(65) 14, 2(80) 13.7(85) 13. 8(70)3 13.65(80)
N P P S 13. 5(85) 12, 7(90); 12. 2090), 13.0(75) 12. 73(75)
v P S P 13.8C1000 1400003 12.8100  12.5(100) 12.80(100)
v s P S 17. 3(55) 14.2070)| 16.2(65)| 17.9(85), 16. 16(80)
M L S P 11.7C100),  13.380) 13.3(75),  13.2100), 12.93(00)
*wood failure
Table 6 ; ANOVA table(5
SV d.f S8 M.S F
Total 139 1956. 55
Type 13 1760. 68 135.44 87. 38**
Error 126 195, 87 1.55

**¥significance at 1% level
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Table 7 . Duncan test of west shear streng’rh

(R

[Ex) gl Vol4, No.l

A-I A-1 B-I AW ANV C-1 C-y C-n B B C-§ C-W B-I C-v C-N
23,32 g;__kz‘sh)ggz 19.49 17.15 16.77 16.16 12.65 13.28 13.02 12,93 12.81 12.80 12.73
Table 8 ; Effects of veneer construction to the moisture content
plywood construction moisture content(% : .
H T - T”" mean
type face core back 1 | 9 ’ 3 | 4 i 5 :
A L L L | 9.4 9.8 | 9.6 04 105 | 9.
| L S L 11.1 1.0 1. 16 11.9 1.8 ( 11.48
il s L 8 12.0 12.5 12.0 | 12.0 13.0 12. 30
N S S S 13.0 2.3 126 13.3 13.5 18,34
B-1 i P L 14.0 14,9 15.0 13.9 | 13.3 14,22
I P L P 11.8 12.3 1.5 12.1 L6 1189
i P P P 12.0 12.6 12.2 12.9 12.8 12.50
C -1 L P S 10.1 10,7 10.9 10,7 10.1 10.50
I P L 3 9.6 9.5 9.9 8.9 | 9.2 | 9.24
il S S P 10.9 10.5 0.5 10.2 10.1 10,44
¥ P P S 9.5 9.8 0.4 10.0 9.8 | .90
v P s P 9.8 10.8 10.4 10.7 10.3 | 10. 40
M s P 8 9.4 10.0 9.4 10.6 10.4 9.96
W L s P 5.0 3.9 8.3 8.0 8.0 | .24
Table ¢ ; ANOVA of table(8"
SV df 8.8 M.S F
Total 69 188,98
Type 13 179,40 13.17 76, %%
Error 56 9,68 0.18
) 7 o B o ) w**signiﬁcanmt at j4 level
Table 10 : Duncan test of moisture content
B- | A-N B-1 A-H B-1 A-q C-1 C-nm C-vV C-¥ A~ C-N c-1 C-y
14.22 13.34 1250 12.30 11.86 11.48 10.50 10.44 10.40 9.96  9.94 9.90  9.24 8.24
% 29k Bell M HHE B OBAKEE S st ud L] EEoh weol KT
%'»ﬂ Lauan*fi’f&ol 28. 30kg/cm® 4] 21. 25kg/cm*3. Pla- it i RIEE el M 5
tanus Y Lauan #r#i{e] 25.80kg/cm®l A 23, 32kg/ 48 ¥ 4 UTh
cm?E Lauan &7 Platanus #e]  20. 01kg/cm®ell A k3 14rhx] Typed] A #hrh - flel it
19. 49kg /cm?=. Poplar 84 Lauan {rific] 27. 756kg/cm? ol HEfEe] o =15 HifEs A 5%
ol A 19,92kg/em®E BolA 3 Qi HRREE el #4 #: 3% 6ol v‘%ﬁwﬁfﬂ- 1w LRy B
B SHEL e HWE A miRkEEe WS HEHE 358 2 Folsh
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+ G Typeldis] 2%E ##78k71 9131 Duncan
HES L BE FRESRTA delAds F 49 7o
Type A-T$ Type A-Tdle HEST dge
Tvpe B~ 3 Type A- 1ol 2871 godch Type
A-T¥ ol Zsle R glo= o #8 Type
B2 ¢ RRE BENE Jehy g e

it A EEE 172 Duncanfg @ 3 7ol vebd apel 2
o] Type A& o= A5 HEFEY Yoo Type
A-1-¢ Type B-13 #8s ¢gdi Type B-1¢&
Type A- T}t HEE gooh

o]z A ababA g MEAHR BT platanus P
Lauan ##el 7H4 BHS T M Lavan S0l Hhzs)
A poplar ##7 Lavan $#HY  Lavan & platanusf
s B 2 WAEEDAA A3 BFY BEHE
vebd et

2. BkEl HE

HEEEC] #el i Typefle s SKEMEE
% &l FoRdt whel 2od B 2o FHENFEE
Hal A Type B-1 2.2 14.22%, th4o] Type A-N
7} 13.34%7}, Type B-W7t 12.50%, Type A~H7}
12:20% 8 —ffe 2 ¥ GAKEE ety oo Type
B-17 11.86%, Type A-17F 11.48%%] &ikdE&,
22] 3 Lauan, platanus, poplarff& {E-4#ES Type
“C"” group® SR-E wialz 11%vqke] &KEE
bl Bl B8 w2 MifEel 2z MEST o
£ #e] Bies BEd Al &kEe] v

Wl ghe] 37b3 BEEARC] 2% OHE A dale v
L HAES VeEbdS o 4 b AL £ BER
2] KRB s Aol obdrt @t % 8% &
B TEE R 3 ol ol o] 1% HEKREAA BHE
ol W= gled % 10004 Duncanifs AL 2
W Type B- & vt Typest HFEH7T Az Type
A-N = Type B- 13+ Type B-T+ Type A-H, Typ-
B- I ¢} R ggleh

7 110 viehd HEfEY 5 hErsld Type A
~B 7} 0.65 Type A-N 7} 0.61, Type A-10o] 0.58%
A g WEE Vel el & growpHl® ®w Lavan
3} platanus® B &3 “A” group, Lauan, platanus,
poplar & BERE “C” group, Lauan, poplarif3 #&
EEEE “B” group?| Mo e hESY HEF duwl e
& BER FEARY HEd gkl = gk AR

F LA ek REBEEE & Typefl2 1 o
Brekzl fe ArEor e 3 BE &R 12149 el
1% #iEpkel 2ol Duncankii@g shdch. £ 1314
Type A-B¥& ol AstE: EBE/A Y30 Type A-
N Type A-1 3 HEE7T dgi=h =3, ozx&
Type C-M, B-1, C-¥, A-1s =BT ¢ 28 o
+ gk

o] 24 Lauans} platanusBE#{-& RIS S LE
o EHFY BRE dE + drh

Table 11 : Effects of veneer construction to the specific gravities

i
plywood | conmstruction Specific gravity

type face core back 1 i 9 % g 4 i 5 mean

A-1 L L L 0.56 0.58 | 0.59 0.58 0.61 0.58
I L S L 0.54 0.54 | 0.54 0.53 0.55 0.54
I S L S 0.64 0.65 0.63 0.63 0.70 0.65
v S s s 0.64 0.62 0.62 0.62 0.55 0.61

B-1 L P L 0.56 0.53 0.54 0.55 0.55 0.55
I ., P L P 0.50 0.51 0.47 0.47 0.48 0.49
il P P P 0.45 0.47 0.49 0,49 0.48 0.48

C-1 L P S 0.53 0.50 0.51 0.53 0.54 0.52
I P L S 0.51 0.53 0.45 0.52 0.51 0.50
i S S P 0.52 0.53 0.52 0.56 0.54 0.53
N P P S 0.50 0.50 0.47 0.49 0.53 0.50
v P S P 0.45 0.48 0.47 0. 54 0.53 0.49
W S P S 0.56 0.54 0.54 0.53 0.53 0.54
W L S P 0.55 0.58 0.58 0.56 0.55 0.56
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Toble 12 : ANOVA of table(11
SV d.f S8 M.S

Total 69 0. 1589

Type 13 0. 160 0.0123

Error 56 0.029 0. 0005
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Table 13 ; Duncan test of specific gravity

\-F A-F A-I C-M B-I C-v A-4 C-m C-f C-& CN B-j
0.6 0.61 0,58 0.5 0.55 0.54 054 0.53 0.32 0.50 0.50  0.49
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