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Studies on the Strength Properties of S-I-S Hardboard
Part 4

Manufacture of Fiberboard-Core Plywood
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Table 1  Properties of hardboard, plywood, and wood
Specific gravit Moisture content | Young's modulus | Modulus of rupture
gravity (x10° kp o) (kp o)
1~3
Manufacturec? 1.06~111 4.1~46 62~65~67 650~700~750
Hardboard| Standard® 0.90~1.05 28~56 300~550
Tempered4) 1.02~1.06 _ 56~170 450~700
/7 71~90 520~790
Type 1 0.52~058 128~144
5 L 23~42 380~560
Plywood
Type 2 / 0.48~063 124~138 46799 340~810
4 _L ' . ' ’ 25~85 370~600
Philippines 0.49~0.78 12 106~171 770~1,250
Sabak 0.40~0.77 12 64~146 530~1,400
6) Sarawak 0.66 12 129~143 1,270~1,360
Wood
Malaya 0.43~0.78 14.2~19.0 83~174 510~1,750
Thailand 0.40~077 12.0~14.0 83~121 720~1,180
Cambodia 0.56~0.76 14.0~150 101~145 860~1,210

DK 56~T76X 10 kp ey 3L F450~700kp /chiTPL@ET 50, BB - TV 5,
FCHES 7L I EARKOVTRES SATO 28T ¥ > /%5 & K& M EIR OB [
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PRI [ARETLERTRFFICEND, Z20CER, 57 2 FERTRAKEN T A5 E %
TTEITH%, MTHITOOTIE, 1, 2HANOREOLVKEERLTL 3, g,
Table 1. FHEIICRT, AFAOBERIE U259 VMIEDT A EZ4 60, ZOHED 0.8 L)
TOBEAMOMT Y v FEBEEBLT, ZOESKIVEDG O TRLAONE, UEDC &b
5. DM ENT Hlr U iig SR ELARME T 3 B 30 S 1T R U TR I 280008, T v v S RT
AOVRED—DTH 2 L EHHEIND, COFE L LVHEZHRT 51T ¥~ 7 EH
DREBNCROAM , BID B 2 MEMMEROREICHED . N"— FF—F « 27 8ROBITHIEH
MRELEBONAGEELONG, BMELIEALR, BICAEY HSHREZORE L, 2 OkiE%
SNT 7y RTHA, AREMTRITL B — F R~ KL THEL T3, 210
A= FF— FORBEICKARKERRDIMA 2FE L T 5, FIL, COBERD> 6 BARMELE
B, AMORMBEORLE, % 6 FCOROEBOFHOBY O TREESFHEIN 2, AK
TR, TTHEROEEREOEEDP R 2E A T, MM B ORI EMENR & BRK & DR EEES
fERskd, ZOMBICL>T AN FE—F « 37 8MEREL, 20% > VEROAL ORE % #

AT EDOBAMTH 3,
2. R B x» &

21 WEMHRONE
BEEMAEN —# = D iCLauan(Shorea spp. ) @ Chip Z#&E 200 gr &b, Asplund ¥

X b FREER 8 5y, MM 8T pulpfl, EHIT200mesh OFFETHRIKIEL 2, Pu—
lp KBEK( 176gr,18£) I/ ST 25 B (ERS) D7 —VEBEREML, 547
PEUTHE, 0.5 mol/LDWBE T VE = 2 — A BBI—S pulp W2 B LKL SEML, pH5S
+ 0.3 B L. i s FMEELIL. Y o pulp #%ZDefibrator Freeness Tester

Type BTEE 21mDWet sheet & Forming U, 40 mesh D&M LT 50kp e T 5 57
FHERE 2T - 12, FHITEH%, pulp sheet DL FEIT 40 mesh DEHEZH T, Table 2
CRTRFTERE LU TEEMMENRZHE LU, ZDOHE 3 Table 312/RT & 5 icTablel OE

Table 2 Hot press condition I hHEND, R AKENE <. e
Press time 12 min, VBEIEL, BEOENC EBEBEL T 50 &
Press temperature 210 °C Hph s,

Specific pressure 60 kp et

22 T7T7ANR—KR—F + a7 EREBLVCEBEMOE L
BUE U ICEEMES . 3 BRERERE (EE 20 °C, BHREZ65 %2 ) ATHELILDD,
BN & IR O EH 2REST 2700, BEMHER 2 0L MEICE S 1.4 gnDLauan ®
ALK BT 28 % U 12, EBRMEIOHE R Table 3 R, HEFITI plyohen—p398 2, FIEHAl
iy B e@EAL, %57 Tabled WWRT & I KEERMHF 2E IV T, BHR & HEGHER & D
BEB AR 2RO T, kOt Falg AR ORGSR & LT,
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Table 3 Properties of materials

Veneer (thickness 0. 7ax ) | Veneer (thickness 1. 4ua ) | Hardboard (thickness 5 99 nz )
Moisture content % 82 (80~85) 82 (80~85) 84 (82~86)
Specific gravity 048(045~050) 047 (0.44~049) 1.01 (098~103)
J/Surfm£)873(823~9&1) 1169 (97.4~140.1)
Young’s modulus /’Bnckb) 85.6(79.6~91.0) 951 (79.9~1061)
( x10% kp o) 1 Surface® ———— 08 (06~13) 475 (46.7~487)
1 Backh) —— — 02 (01~02)

a) Knife check exist on the upper surface of veneer
b) Knife check exist on the back of veneer

TOHEFRMFITE>T, JHEHS X
18 cemiT RBEWR ZEFTHEE. 3'5&’ Table 4 Gluing condition

FEFFRICEE LR 3ply. X5 Filler 0,5,10,15,20 (pyh, r. )
T A D Sply »— F&—F Glue spread 100, 150, 200, 250 gr /m?

s AT ERBL U 3ply 4 5K Specific pressure 10, 15, 20 kp “cnt

sply &t 22 0 h 5 RSl L Press time 2.0, 3.5, 50, 6.5 min,

. WA, 3 BEERERSANT Press temperature | 130, 150, 170°C

GKE2IFAB L 4 X 18 emDTEKR
UL CEEBRRE LTz,

2.3 BERR
TOMS 0 0B 5 SESLBA M & > T Span% 1 5omé LU REOMM HRICI 02 o ~y FRELS
B, HEEER 20 /min & UTET v v 7R 2RO, FINICHEEOMIT ¥~ 7 REU
W, BASMELCEIROL « FERAMICOWT, ZREN 10 KEE. 3 40 KD FR—T:
DR 5RKDIZ, 112078 2 o Ny FITKHEHME S A FFT2 BRI OV Tid Span % 7.5 m
& UTs, BEMHENR T 6 HORBTICOWTRBICER LIZ, R2DBRMBIROVTRDIZ
YUURBEY S, BERABOFARERL BRI, HELLAROMIT YL S EN %
KO TERMEE LEU I, )

3. w R & £ R

31 EERGOKRE

(1) FHEAIOHE
FHEFOEIE % 0 5H 5 20 ME T I THEEATEMUTZ, ZOERIIFigl WRTE
I, REBEFOERMEOWINMCON, BEENINDIHMIILERTIABR A ICZOHSIBL T
AEMAVBR OGN, ERETII5HWTHARICGEL, 203 EHMMETTS, ft-> T, L&
DOERBRITIEEHNT 1 WOY o) 2RHA L LTRMT A &Lz,

2 ESHEHLBGE
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Bonding strength(kp/cnf)

'l 'l s

0 ) 10 15 20
Amount of filler (p.h.r.)

Specific pressure : 15kp/cm  Press temperature : 150°C

Glue spread : 200gr/nt Press time: 5min.
Figl Effect of amount of added filler

on the bonding strength
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Specific pressure
0— 10 kp/ert
&H—15

,0—20 ~

100 150 200 250

Glue spread (gr/nd)

Press time : Smin.  Press temperature :150°C

Filler :

15( p.h.r.)

Fig2 Relation between bonding strength
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T, BEEHELTRARZ 200
gr/c, EFEES % 15kp tri% £%
Bl
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5ABEUTHE ERDI,

3.2 VvUERE
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6 Press temperature
o— 130

4 *— 150"
&—— 170"

Bonding strength ( kp/crd)
o

'] 2. s

20 35 50 65
Press time (min.)

Specific pressure :15kp/crd  Glue spread : 200grisd

Filler : 15 (p.h.r.)
Fig3 Effect of press time and press

temperature on the bonding
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Table 5 Properties of plywood
Hardboard core Veneer core

3ply  (734nma)| 3ply / (7.38am)| Sply/(683mn)| Sply (647mm) 3ply (383uaz)

Moisture content % 88 (84~92) 86 (83~87) 84 (82~87) 89 (84~93) 84 (83~86)
Specific gravity r 090(088~091)| 090 (087~093) |092(089~094)| 057 (0.55~058) 055 (0.52~059)
Young’s modulus(E)X10°kp 6 | 48.4(451~526) [121.3(111.2~1346)| 91.4(88.6~973)| 1095(1037~1133) [1306(119.0~1470)
E/ ¢ 54 135 [ 99 192 237
WO ¥ > 7R kB L, Hic, % 16
DEBRIE  BREENHL, RO L 5% S ° 3ply / s
L 14 e ~+ | tComplex wood o‘A
R 2B, -3 0
o 12 XSP[’}PW o Aa
(1) FEFORMBOWMMIC >N T, B x a 3. %o
& BRI « OB N ER LT % 10 g
WIS WTHRAMELL D, 20tk Y
LHOETT 5 (Figl), £
6}
(@) % & OEGE NN THEE S DR £ :
°
RIE%RTRIAROELE L, FERIES 24
DERITHES>TZORKERIETUL, 2

ZOROBHBEIRIT 5, BHEDN
200gr/ OHBHITREMES 15kp
Sk THEENRBEREZRLI (Fig?)

0 2 4 6 8 10 12
Theoretical value (x10'kp/cnt)

Fig 4. Relation between Young’s modulus
from experiment and theory
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(3) BUEREOZBICH > TEENRAKCER UK, BE—EHECHET 20, BEEREDS
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Résumé

It is our purpose of this study to determine the optimum adhesive co—
ndition of lauan veneer on the surface of hardboard bearing mesh marks
on the both side, and to make a comparative study of Young s moduli of
hardboard—core plywood with those of veneer—core plywood.

The hardboard are manufactured from lauan chip under the investigated
optimum condition as reported previously.1~3)

The following conclusions may be drawn from the results of this experi—
ment o
(1) The optimum adhesive condition between hardboard and lauan veneer for

manufacturing hardboard—core plywood with the strongest Young’s modul—

us, by phenol resin, is as follow

filler(coconut husk powder) 15 p. h. r.

glue spread 200gr,
specific pressure 15kp eni
press temperature 1507
press time 5 min

(2) At first, the hardboard having the highest Young’s modulus was manufac—
tured from chip, unip, under the condition that we searched for previ—
ous studiesl.~3) Then hardboard—core plywoods were manufactured from
foreementioned hardboard and lauan veneer under the previously determ—
ined condition which gives the highest Young’s modulus. The properties
of manufactured hardboard—core plywood, and veneer—core plywood are
showed on the table 5.

(3) Because of reinforcement by veneer, the Young’s modulus of hardbord
—core plywood have almost equal value of veneer—core plywood having

similar thikness, but the hardboard—core plywood have only half value

of the specific Young’s modulus comparing with that of veneer—core p—
lywood (Table 5).



