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Particleboards with powdered phenolic resin adhesive

B HEOWE T =/ —AEIEEEHE AV T 10 mm BERER—- FEREL, K- FOMHE
CRIET v FEKR L SIEROEEBIZ oV THRE Ll PRERE L TT - BRO RERRIC
5BE, RESKROMIIROC L, AkE2%OHET LRI I\ CEROHET
WETHETH D, BEERIOBAE 70~80 g/m? TRIFRIEENVELR D WARELEHE TR
VELleA— K (kA —E) © MOR & MOE i, “TFhoBEROHE L~ v KRR
+25 L iRl KRN TRAEL Y, Tl <BERS bRAREEHREZR L T
BERINRA—TF 4 7 VERICH—ISETD L LI, GA G D—ERA AR O VR L LB
17, BV OKSDBYERSIZ LB S—F 4 7 VORI, EFRCEPCER LI LICEDEBXD
5o —F, WRESFICEBF— K (eRE— 1K) ofFvkER, SHEROMEMIC & - THRT
505, o ERRSESHEER (5~10%) THEHETDH D,

2

[

—fiz, N—F 4 s NE—FE g THICEELT
i, AL LTHIRRO L OPAV LR TS, 0
1O, BEERRNBO~ v NEARPERATZHOT,
BRI D A= 5 4 7 VOEKEE PR VESL
TRAVERD D, FlziE, RERD0% OBER %
T, SIER0%, Ty s A B0%T<AYav)
0.5%, JEMiD~ v MEa/kFEE 10 % & LTHEO.7
DX — FeilETapaicd, =74 7008
KBE0.5% ETHERTFESHE TR LEV DD, L
L, EFHEME LTRRBIEE Ayl BB S -7 4
IO EKREN L TH A— FHER AfEEEEZ 25
H, A Filga x Moh o 5 ERER O iR I HE
A9,

2T, AEBRTATRE VT DMREEERE
WTHEAR— REEL, R-FOWRICRET <y
Nk L BIEROBEIC OV TR LT b, ik
SEEFNE, AREZML TR E LTAREEIZACS

LOTHIN, BRESEAEZOEEMCTI T IA4
AHEREL, FoEEEEC OV THRT LG

£ B 5 E

1. HREEAl
gargEasiy, /Ay =—MOoAWRA 7 = 7 — VRS
f54235%) (Dynosol S-576, Dyno Industrier) T, &
EEFNTE R (H-632) LEALTKERE LTHE
M5 b0 THb. FH (S576) IREOHRRTIK
KoObLONEL, B RAFL—FIfShibDL
b Do BIEE A% A T#EH, 100~200 mesh @
LOMNYLEEDTEY, £ GPC T L2555
FE1X 500~600 T o lco K~OEMMERIIFFICR
HCh Y, WEED 27 Y By (Fig. 1-a). E7cEHAl
KAWL LI B ORSE % BABEEF CIIE Lc L
m 5, AABHNM5%T 2BP Thote (Fig. 1-b)o 75
B, A— FREICEBLT, Higoky, EXRIZRIRIC
L7eb o bR Licds, R 7 v—7 v TOEEAIRM
ORGEND, TMEFES0% REE 8P) O b & Al

Pt SRV 5 o v L R e

Laboratory of wood based materials, Faculty of Agriculture,

Kyoto Prefectural University, Kyoto, Japan.
FBFI594E 7 H31 A se3E



20 RS RN R B

(a)

25°C

(%)

EMC

&

T
\

(P)

Viscosity
[ ]

y

1 1 1 [ 1
40 42 44 46 48 50
Solid content (%)

o

Fig. 1. Hygroscopicity of powdered phenolic resin
(a) and viscosity of liquid phenolic resin

(b).
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Table 1. Mixing ratio.

A B
Dynosol S-576 100 parts 100 parts
Hardener H-632 60 0
Water 100 80
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Table 2. Bonding strength of plywood.

Bonding strength (kgf/cm?)

Adhesives (Wood failure, %)
A 11.1 £+ 1.5 (63)
B 11.5 + 1.0 (48)

Red seraya, 2-mm thick veneer, 3-ply 150°C,
10 kgf/cm?, 5 min.
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Fig. 2. Effects of moisture content of veneer and
spread of adhesive on bonding strength
of three-ply plywood (Powdered phenolic
resin adhesive).

Value in parenthesis is wood failure (%).
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Table 3. Physical and mechanical properties of single-layer particleboards.

Mat

moisture (T Demity oo MOR 3f  1BY TS?
(%) (%) (g/cm?®) (%) (kgf/cm?)  (kgf/cm?)  (kgf/cm?) %)
Powder phenolic resin adhesive (S-576)
5 0.68( 6) 7.2(11) 155(27) 24.7(23) 1. 7(40) 50.9( 6)
10 0.67( 7 6.9C 9 164(25) 20.3(13) 1.9(48) 43.9(18)
10 0.67¢C 9 6. 8(10) 220(29) 26.9(21) 2.1(40) 39.4(15)
15 0.69(11) 7.1( 8) 202(23) 22.7(18) 2.6(45) 38.0(25)
5 0.69( 7) 7.1(11) 200(23) 24.6(12) 2.1(30) 47.3(23)
13 8 0.71( 6) 7.2(11D) 258(12) 31.9(10) 2.5(29) 34.8Q27)
10 0.70(10) 7.2C 4) 213(23) 28. 8(20) 2.5(22) 34.7(18)
15 0.70( 6) 7.1C 4) 221(13) 26.2(22) 3.5(28) 29.0(29)
5 0.72( 4) 7.1(1D 237(18) 31.41D 2.1(23) 36.6(28)
16 8 0.70C 7 7.3( 9 238C 7 29.9( 8) 2.7(15) 30.3(34)
10 0.71(11) 7.5C( 7 251(34) 30.3(24) 2.5(29) 31.127D)
15 0.72(10) 7.3(AD 233(29) 27.2(12) 3.0(15) 28.9(18)
5 0.70( 4) 7.4( 3) 298(17) 33.14) 5.6(22) 19.5(10)
20 0.73( 5) 6.9Q0D 291(15) 33.9(15) 3.6(23) 23.2(26)
10 0.73( 7 7.1( 8) 3317 38.9(17) 5.5(12) 16.7(21)
15 0.69( 9 6.9(C9) 297(17) 30.6(14) 4. 4(25) 19.8( 6)
Liquid phenolic resin adhesive
5 0-69( 9) 7.5( 2) 255(14) 27.1(13) 1.8(27) 30.6(22)
10 0.71( 7D 6.9(11) 292(14) 31.0014) 7.3(17) 31.4(18)
10 0.74( 4) 7.4 8) 356( 8 37.9(20) 8.6(14) 29.6(13)
15 0.72( 7 7.4(11) 342(23) 33.0(21) 12.3( 6) 18.6(12)
5 0.69(C 7 7.3( 8) 283(19) 30.0(21) 4.3(13) 23.8(14)
13 0.74( 5) 6.9( 9 326(16) 32.5(019) 7.8(16) 25.5(14)
10 0.71( 6) 7.2( 8) 334(10) 34.9(12) 7.7(18) 23.4(1D
15 0.69( D 7.3( 8 354( & 37.7( 3) 9.7(18) 16. 8(20)
5 0.73( 5 6.7(5) 300(10) 33.3( 8) 6.5(13) 29.4(16)
16 0.73(7) 6.8(9) 363(20) 39.4(16) 9.7(15) 21.1(12)
10 0.75( 5) 6.9( 5) 394( 9 44.7( 9) 10.7(12) 19.6(22)
15 0.74( 8) 7.0012) 344(14) 40.3(15) 12.2(13) 18.9(18)
0.-69( 4) 7.1( 6) 287(15) 32.2(1D 6. 7(14) 18.2( 9)
20 0.69( 7) 7.1( 6) 335(20) 36.1(20) 9.7(14) 18.2(11)
10 0.-71( 7 6.9(C7) 336(12) 35.4(11) 12.1(10) 17.3(13)
15 0.71( 8) 6.8(12) 35327 38.9(23) 13.5(14) 14.5( 6)

Each value is average of 6 observations. Value in parenthesis is coeflicient of variation in percent.
1) Internal bond strength, 2) Thickness swelling after 24 hours water soaking.
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Table 4. F-values from analyses of variance.
df. MOR MOE 1B TS
Powder phenolic resin
Mat moisture content (MC) 3 20. 52%* 19. 69** 44. 55** 36. 67**
Resin content (RC) 3 1.37 3.67* 3.03* 6. 06™
MC x RC 9 0.90 1.70 3.12 1.09
Error 80 — — - —
Liquid phenolic resin
MC 3 3.30%* 8. 41%* 28. 40%* 31. 24%*
RC 3 10. 42+ 10. 11%* 99. 70%* 22. 30%*
MC x RC 9 1.08 0.96 3.18%* 3. H2¥*
Error 80 — — —

* 95 percent level of significance.
** 99 percent level of significance.
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Fig. 3. Effects of resin content and moisture

content on modulus of rupture in bending.
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Fig. 4. Change of contact angle of liquid phenolic
resin of strand particle with elapsed time.
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Fig. 6. Effects of resin content and moisture
content on thickness swelling after 24
hours water soaking.

Rl

B, GARR0ZOBEIFERIFLENMEEZRL T
20, ZHIFEKHBRENKREDP > EAFEELT
wWEhbDLEZLRD,

RIRKR— FOPFAE L, MERR—-RNEERE, ~v b
KB LOEREOEINC L b7 » TRAKESFER
BT B, BIER5 ~10%0F— FOBRED< v
FEKRROHEIMC X 2B SEROB I, SIERI1S5
ZDENRICHSTHEETH D, AL 51z, ik
A— KOEAE, BEAICAA—F ¢ 7 LNEICEEER
D—EEFE LI Zxbh, i 8ilAO BEFEL
(Fig. 4.) Ao bHL AR X O, EARBBEIZ LN
=74 I VN~ DEEROZEVRER ThHELEZ
bhd, LER->T, <wv MEKRA0%DOBE, BE
REDKIMCT X D N—F 4 7 AR E R, S—F 4
I NABEDOEBEEPWES N TEE SN S LRI,
PN=F 4 7 VNERICIRE U TR DL SR KR S i
EREMHEIL2b DL EZOND, ALY 32y 7
BIREEERI DR 2 B 2 It BB O EIER L BAKE S g
BRICOVTRM LTS, ZhicXd &, SIERD
e & bICE SIRENERNCEY L, F—aiE
RELIGE, HEMECEERNE L E SRR/
&L B, FLT, ML= Y THIFER, »S—F 4
7 MHEROEEAR L LTORE 2 BHhic, ~S—5
14 7 VNIRICIFE LI, WL T, 7Y 23y
7 OBGENHILIcE LTV 5,

BB, BAESEERE RIS HBELTHRS
L, BERBIURA - FEbic, B{#REDAZ
VAR — FIRRAE SRR /NE W &0 5 D
LB,

UED#ERIY, MRESERERACTA—=F o201
A= FEHETIHAICE, <y FEKRER20S &
FTHETEREES L THUMEDORIF A — F & RKETRE
T, MERICEERRE— Fozhic ST 3 b
DTHD, TDT X, BAEE0ZICTHIE, £
=7 4 7 NREICHRBEERGHECHAE LTV
&, BUERRIZ N —F 4 7 L OKRSBRESR O
LR—F o I AOFERE LTEIICEAHLTWS L
Exbhd, 20X, WRESHEZERT25E
i, RREEERIOEED & 5ig, EEFIRMTD
—F A I NBIEEKR (2~4%) ¥ TEHRTINE
LREVOT, BBIEET I RAXOEMNICEY, &
IEEERIDORIFES Z ORE O RS S s E ARk E %
BLTW3, LrL, MERESEHDOAA—F 4 2 V~D
WINHE, 2 AA—F 1 7 VREICHESICSER
SYIZTHEERE R NE S E IR EDAIC
DT ELIKRFTILENDS 5,



1984 RH R« RRACHEET - REURE IR T = 7 —ABIIEEEE R E AV oS —F 0 2 LR - F 25

¥, ARERICH L SRR SRR
AAREATIFETT A H R, BEfm o LmE
KK, BEEROSFRMMERE L TOZ v E R
KEFELIEA SC—RK, £RERZ YT
TR GR, 412 —7 14— Fa—Rur—v
a vV HARH) oSO RT 5,

5l A x #&

1) Gottostein J. W. (1950) : Forest Products

Research Society Proceedings, 4. (original not
seen, referred to by Kadita S. (1961) “Moku-
zai Kohgaku”, Yokendo, Tokyo, p. 718.)

2) Lehmann W. F. (1965) : For. Prod. J., 15 (4)
155-161

3) —— (1970) : ibid, 20 (11) 48-54

4) Maku T. and Hamada R. (1955) : Wood Res.,
15, 38-59

5) —— , —— and Sasaki H.
34-46

(1959) : ibid, 21,

Summary

Ten-millimeter-thick single-layer particleboards
were made with (a) powdered and (b) liquid
phenolic resin adhesives, and the effects of mois-
ture content of particles and resin content on
physical and mechanical properties of the boards
were investigated. The strand particles (0.5%3.2
x 48 mm) were prepared from thinnings of Sugi
(Cryptomeria japonica). The press time was 8
minutes at 180°C and the pressure was 35 kgf/
cm? Target density of the board was 0.7 g/cm?.

Values for MOR and MOE of the (a) boards
increased sharply with increase in moisture con-
tent at all resin contents and the best results were
attained with 20% moisture content (max.). This

quantity of moisture is necessary to hold the

powdered resin on particles, to effect adequate
bonding of particles by the adhesive and also to
plasticize wood. On the other hand, those of the
(b) boards increased sharply with increase in
resin contents from 5% to 8~10 % and reached
optimum levels between 10 and 152 resin con-
tent. The same results were apparent for internal
bond, except that the reveling-off tendency was
less apparent. An advantage in using the pow-
dered resin adhesive is that the moisture content
of particles does not have to be lowered to 2 to
4 % level. And also the powdered resin have
many advantages: longer life, ease of transporta-
tion, etc.



