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Narayasu MOTONE, Teruo GOTO and Sigeru KADITA : Studies on the Wood Adhesivés.

II. Extending Phenolic Resin Glues with Proteinaceous Materials, -
(D # W

5 1 HRIC R TIES TR 1 B ER ISR 24 70k e & B BT % 54 L% 3 7= bic Walnut-Shell
Flour ¥ 3R L 72 555%Ic D&, HEEA L%, (BRI & %97, Closed Assembly
Time & # % 71 3 15 T8 O B R EEE OB O3 MEt Lz T L CEBAD AERE
SHCKE U T40% BRI E U< b i) H AR AR, 1 A Ec T 25y éib’?c; AT
- RTIEFEBREMO DI B WE CH 2 Soybean Meal, Corn Meal, Wheat Gluten 5% pfnkg
B L 2Bl O & ABEEIEEO B A LRI LARETH 3,

(D) AEBRIC 72 A ER TR O MR (¢ 25

(A) POResin; #s# () BHicRcoAEaLED,

(B) P 1 Resin ; Phenol 1 =iz Formaldehyde 2.5 = D% 4z st & | Phenol 1 =1
25§ LT Sodiumhydroxide #9gr.i’%jinlLC=> 1> ¥ % 3T, RAINBLIHLT 93"(3 DL
DBEECIONTIME L7275, EHICBEI Lo A b RSS2 IE I ¢ Lie 72 ks %ﬁé‘:h
ENRAETH 3 L E 2 bl 2o FAVEAEER KR T, BIIRINGE EFR L 100 % ThH D7z, A
WO, Ak, HHE, pHIE PRI A5 ) TH 3,

P 1 Resin ; Phenol Resin made with 9 gram of Sodium hydroxide as Catalyst.

(Mol-Ratio- of Formaldehyde to Phenol in the Resin was 2.5 : 1. 0)
1, 'TH (Colour) red-brown
It @ (Sp Gr.) ; 1.167 20°C)
% lg=. (Resin Content) ; 50.7%
Lt*ﬂ;};ffgw%Sp. Viscosity) ; 2.43

G (b)(eX(d) : Z1# Table 1 (b)(c)(d) 20



TOAR - R - RH *ﬁ%ﬁ)aﬁlﬂ’ﬁﬂ‘?@f%ﬁ g1

() .
pH ; 8.8
AT g O kY lfizfmj:’fable lizm3#kic E! D28 K@Wtf‘q ( 7 5%5 ETHzh gStorage'
Jife oﬂEéﬁEw 21; 2 L,uoﬂtéo

Table 1.; Cange of Viscosity of Phenol Resins _

Days 1 3 ' 10 [ 30 45

o M ,
- kiR (Sp. Visosity) 2.43 | - 2.52 - ’ 2.62 \ 2.73 2.96

, (DHSEERIEIR20°CE T F7 20
(C) P 2'Resin ; g Phenol & 0 2.88% L D F-\» m-Cresol % Phenol o —# % i#
# LT, Formaldehyde * fjis# L 720 El% Phenol 0.8= 1 ,_Cresol 0.2 & Formaldehyde
2.5 i fifie & L Sodiumhydroxide 9gr, DFAECTIFCLL LD EETIONMIRGEY LOED
CHH Lieo FBIFOHEE FRICRTE D TH %o |
P 2 Resin ; ,,_Cresol modified .Phenol Resin’made with 9 gram of Sodiﬁm-hydrox’ide
as Catalyst o ' |
. (Mol-Ratio of Formaldehyde to Phenol to ,,_Cresol in the Resin was 2.5 . 0.8 :0.2)
ﬁ;‘}ﬁ (Colour) : red-brown | . -
HE (Sp.Gr) 5 1167 200)
8% (Resin Content) ; 49.09% )
A (Sp. Viscosity) ; 2.37 (200C)
pH® ; 88 |

G (b) () (d) + &5 [ # Table 1 @ (b) (c) (d)fa”)
) | s . a % | ,

ﬁg%ﬁ%g% & Ltz Wheat, Corn ¢ % Gluten, Soybean, Linseed, Cottonseed J 7x Penut
0 Meal 15 5o MRU/F BIGDEAMEATIL Y GHEMIEORAN L LTELT VS 112
CE 2BV BIHEEEME RIS EYINC BT 2 BEO AT & BRI I W 2 i 2
| REEMEEEA AR KRR S, DR L EECTH b, & KRR 3
¥ % b OUBIEIE S CHERRIOERA G A §t & FIEM LICE T LY 3 WMRD 50 KT T 5
%o G. E. BABCOCK, A. K. SMITH MR A RIERER o83 2 BB R A & LTk
L sk 7 Soybean Meal, Corn Gluten 233ETH 2 LT Q\Z)o
jxfjt:,%é%kcf/\“c 13 Wheat Gluten, Soybean Meadl, Corn Meal —# 0 >0 Meal X100 X > >
DEF% D7 b D% Soxhlet mm‘ﬂ*z‘&%%mmf 7 ¥ /T#ﬁhkﬂﬂﬂﬂa LZbDTH 2, —D3
BOEHE vz, -

A Soybean Meal— AT iz % ¢ ?.‘csn%tﬁﬁlél {FBEHFNC LD TH «F 2 % #)35~40 %
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HL Corn |z #1328 d Proteiny 265 2, M LTATOFEEREF Glicinine L #3 2
Protein ik iz Trﬂ%ﬁifé{j‘(‘j{) Hh, 7T ~— JI/_L/”’H O Proteink it { . —FRIXDEHEIck 2L j’\%??g
I D66% 1+ Glicinine T 2, —D O K EEEE ¥ £ 4r & 3 2 K TERERID — 8 i

(1)nrﬁ7j\r’t73>?%§m<‘>)4'WH ITIEFEHEARE WG ¥ 1 v EAEER I UE Fi—%fbv}‘mﬁﬂ‘oﬁﬂ/&
B L LU CEETE I T B LTS 2o HERICHT A Wiile Soybean Meal iz

EHIA0%8DEHE E HHE LT EREN

(B) Corn Meal —=%% 4‘ a4 2N A RESEBGTH D, BEUSERTIATICILLYL/ST
Dbo MUTEHBFIIZT V3 — VAEMEDEARY Zein DEHENH AT S VW, D Zein
BobhZdics &ivs Gliadin & EEICEIBEAIFELEWEE T EBORIEE R LTS &
FRICATIE T ¢ b o3 L7 pramfiis Corn Meal % Jii v /e hs b2 D 3 SHE BT B 2 721
Soybean Meal % il v/t & ic H LI IR L TE72 3 b0 720 48 L3 Wi Soybean Meal |zl
BIFchH o7,

() Wheat Gluten—/ 32 fiz 1245109 D IE 1232 ¢ A ETED i EEZFO Zein & Hﬁ
BAHEENOE WEHBERTD 5o T LTHRERICR TR EDHRICKENZ & CER LR

7 LI AR 0@ A CUKICRE L TR & Bk L2230 B+ Wheat Gluten # fjv7z,

IV 8 & m o W 8

- (A) Soybean Meal ¥ I#g#|L LCHwaHEa

FE#RNE Table 2 o347 320 Formnla (¢ J-OTHHE L 70
Table 2 ; Glue Formula'

Formula A B C (a) Mixing in weight ratio
Phenolic Resig 100 100 160 (b) Accelerater ; 289, Ammonia Solution
Soybean Meal | 20 | 30 40 (¢) Phenolic Resin ; PO Resin. RT5, RT45, RT75.
Water 20 30 50
) '
Acclerater 10 10 10

EFEICHE TR SATES LT HE LR “Solid Content” 3 | #:> Table 4bz/cT*9“;<u
(TH 2o WHEMEREBEE MR ICIE T RADER I CiasogAld Table 3 o & 375k 7

Formnla|z > zH8 7=, w
- Table 3 ; Glue Formula

Formula ‘|- A | B C D E | F | G (a)(b) See. footnote (b)
Phenolic ReSi(l'z! 100 100 100 100 100 100 100 of Table 2 ’
Soybean Meal 10 20 20 40 40 60 100 (¢) PO Resin. RT. 5. -

Water 10 30 50 60 120 200 300
Accelerater(m 5 5 5 | 5 5. 5 5
Solid Content(%;) 50.4 | 47.2 | 41.8 i 45.4 | 35.1 | 31.0 | 30.3




im-%%~ﬁm=*ﬁﬁﬁﬁtﬁ#éﬁ%fﬁﬂﬁ

(B) - Corn Meal Z &I LTHW2HEA,
B3 ”qu: Table 4 ® 4y Formnla | t;L/) Lﬁ%‘szlj*
Table 4 ; Glue Formula

Formnla B A B | ¢ "D | E | F (a)(b) See. footnote (a) (b) of
Phenofic Resin’| 100 | 100 | 100 | 100 | 100 | 100 Table2 \
© Corn Meal 20 30 30 40 70 | 10 (o) PO Resin.RT5, RT“J: RT75.
a Watef' 20 20 © 30 1 s0 70 160 (d) Soild Content ; -about 5“0 %
Accelerater | 10 10 0o 10| 10 10 | |

ﬁ*ﬁt"“‘z R >%§?§E@&H“w§l§?%é§®jﬁ% e iz Table 4 jc75 C. Formnla C X OTHTD
DT B RERITNE 2159 -C; Formula- 7% 20%-Cs Formula— |72 '
(C) Wheat Gluten PREEIE LTHAWEER, -
Table 2 zTﬁ” B.Formnla L ﬁ%f‘*ﬁj%;ﬁ%’zb 7070 : : .
Bl AR T B L2 R | # ()% —PO Resin—if:¢x i ()E—PL Resm P?.
Resin—‘rcﬁAfTLk%vcH,f»ﬁ IR I\ 2 D, JLO % % DR CEEAA & LC BB (o %
BIRFIZIE %K%fﬁ#—rmﬁﬁaﬁw’i)\ LT/ i BB & L7255 2 PURE I3 24 T BE VS 9D C
@?Hﬁ“%zﬁﬁm%éo JkLOJEH’]%:?El%l LT ATREEWMEY RMULADTH 2, MAMIEHSER
® Solid Content ;3 Table 3 |z 7 L%ZE.F.G.Formula Tl | 7= 8755 ¥ [H: T 0ii<f’]50/ TH2o
<P KB AAR F v, AR O 0&%%73?#%9%7:7&
(I )%ﬁ(V)IEmAf@f\kaﬁm &HLT%Z)o

- U ABERE R ICER

(A) Soybean Meal X8 #l & LTHVWESE -

Z2zBux Table2 23 Glue Formula ok OTHIR L?‘?%E%ﬁj%fﬁwfﬂoﬁo AR A
Table 5 Fig 1 1z j’fm( TH %o

Table 5 Birch Plywood Strip Shear Strength (1b/1n‘~’) and Wood Failure (%) for
Phenolic Resin Glues extended with Soybean Meal

| Bnrch Plywood Strip’ Shear Strengh&Wood Failure
Phenolic ' , -
: Test Condition " A. Formula B. Formula C. Formula
Resin i :
| Ib/in? ] % | b/ | 9% |Ibfinz | %
Dry 407 | 100 | 432 100 465 53,
RT. 5 3 hr-Boil in Water 392 53 352 6 | 349 8
Water Resistance (%) 89 | 81 "5
. Dry | 503 | 100 | 512 83 526 98
RT. 45 3 hr-Boil in Water 406 7 | 352 57 387 10
- Water Resi‘stance (%) 80 ' 69 73
Dry ' 470 | 87 456 J 40 423 81
RT. 75 3 hr-Boil in Water 391 |- 13 | 310 } 3 | 326 12
Water Resistance (%) ’ 83 68| T T

— 45 — -
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(a)" Each recorded shear value is thé average of 6 breaks.
(b), Birch Veneer ; Thickness 1.05m£n,Moisture content €~8%‘L
(¢) Phenolic Resin ; P0 Resin-See Report I, Table 1
(d) Test: Specirﬁan ; 3 Ply-plywood strip shear specimen
3 Ply-Plywood ;-Spread 220gr per m2 of single glue line, Press temp. 150°C, Pressure 15kg/cm?
Press Period 8min. ‘
(e).” Glue Formula ; See Table 2.

-

Fig.1;Birch Plywood Strip Shear Strength - pl'[- Table5, ¢ Figl [ R (o] [ '
for Phenolic Resin, Glues extended

with Soybean Meal (cf.Table 5) *&‘E{%%‘b% LTHEEBRRDZOIT Spy};)ean v
o | | Meal % # L5 U T B AN DMANITE A
eey ERD B MRS 5% 2 Bk FUGR

A5 ST b F s o B b B 7 e 3 1
Je A LSRR 5 SRR I e H AT 3 H
WS e B E R e, B I
VSRS TR O L ELIEC b Soybean Meal ¢

TR & BRSE L 3 % b, [ SUREEE

Plywood Strip Shear Strength (Ib/in?)

v ﬁii‘i’:?:*;ﬁii STy LT +ACHIIL 50 AL & Soybean
o o Meal & 5 #HEAVE Wbk B EE T 5 ¥k

200F , e} BAHENEE D L RE L 7 5o KR I2809 7
b x—x——:x et }Rm o Bl L -Walnut-Shell Flour ¥ pimbes '“7_}3
: mmi jRiTe LAl UTEILE 20 DLEOFERRIZMILD

A.Formnla B.Formula  C.Formula 2 ]b/in%(jﬁj@;a K LT) et ic itk
Ratio of Soybean Meal to Phenolic Resin 372 D A7 b FHlH75 BEZEn £ (R RIS IRTE &AL
(e e U AT BALTE o | ‘
_(B) Corn Meal# &% & LTHWAELE | |
2?\%565& Table 4 |z 3Glue Formu]aKJ:O’Céﬁﬁ-ijg-%ﬁﬂg FINCAT07 ShERES L 12
Table 6, Table 7 Ji7x Fig2 [cRTHTH 5o
ik Table 6, 7. Jox Fig 2 icm3#kic Corn Meal TH L7= A0 5 BB A1 072 8
%K%%,3%%%%m@mﬁﬁ%ﬂbk%gﬁﬁﬁ@%%b<ﬁ@ﬁé&%mﬁﬁm%QQQH
A ERR® Bl BB 20~50 9ic LT Soybean Mealk Jivi-Ha iz it LY Bo
@CWHM%J@%fb@kﬁwChﬁ@i&%mﬁ%fﬁE%ﬁﬁﬁytm%@f®é&%26
N5, RUSHEE R & VS HUER BT 5, - ‘
BT Ki-é%%ﬂ@%i&i Fig 2 @I Bkic, M, SEBEROMEC L 5 & H S
ﬁé?VVQW%%ﬁ&@%KW@D®%§EEﬁLfV5$$¥%ﬁ%ﬁ@%h£%@gh&mo

46 -
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" s BRI SR B R 45 i 7= 4% Solidite No. 1 G IRER(E & R EREIE) O “Gap-Filling” {4

EARFBUTRT R RO HIEHOERIC L 560 LH2 bl se #E TIUTRBITES

F 72 B A BT R E Y T 5 LD TH B LH 2 bl 3o 1 Soybean Mealy Jiiv7z
& & RABRER O IER C%Ew RT.5 ®ia'%/m\f b McEEEAR E LTHEA LA S0

Table 6 ; B]I‘Ch Plywood ‘Strip Shear. Strength (Ib/m-) and Wood Failure (%) for '
_Phenolic Resin Glues extended with Corn . Meal

®_ — o
Birch Plywood Stlrip’ Shear Strength .& Wood Failure -

. «©)
Phenolic , » :
Resin Test Condition | A. Formula | B. Formula | C. Formula | D. Formula | E. Formula | F. Formula
‘ Ib/in?| 9% |1b/ih2!’ % Ibfinz| 9% |ifinz| 9 [bjin?| 9% |ib/inz| %
Dry  |375 |100 |4d90 |100 |357 | 100 |365 | 100 | 523 | 82 |456 | 93
RT.5 | ShroBoil in  ygn | o156 | 0 |240 | 0 212 | o [161 |0 [178 | o
: Water Water “ - :
Resistance(%) | 48 32 67 | | 58 | 30 | . | 39
Dry 412 | 100 | 445 | 92 {426 | 100 |398 | 100 | 501 | 100 | 445 |. 85
JRT.45 |-Shr-Boilin | 450 | o g0 | o |12 | o 107 | o |17 | o |139 |
’ Water Water|. C : ; .
Resistance(%) | 38 A 36 33- 27 4 29 31 ,
Dry a4 | 100 | — | — la2z 1200 |301 [100 | — | — | = | —
3hr-Boil in® . - o o
RT.75 | Vater  Water| 11 | 0 | — | — (20 | o [121 | 0 | e
Resmtance(”/ )| 28 — 47 31 = —

(a) (b) (e) See Table 5 foot-note (@), (b)(c), (a) T&st—Spemmen See Table 5 foot-hote(d)
" () Glue Formula; see Table 4 ‘ ’

A

Table 7 ; Lauan Plywood Strip Shear Strength (Ib/in) and Wood- Faxlure (%) for
. Phenolic Resin Glues.extended with Corn Meal

- . ) —— S a— -
© ~ ' : Lauan Plywood Strip Shear Strength & Wood Failure
. Phenolic : ' —
Resi . Test Condition “ B.Formula E.Formula F. Formula
esin ‘ : _
L Ib/in?l % | Ib/in® | % b/in? | 19
Dry 427 | 100 | 504 | d00 | ade 98
‘RT.5 - 3hr-Boil in Water 98 0 | 106 0 114 0
Water Resistance (%) | 23 A1 N 26
 Dry 470 | 88 | ‘524 100 | 504 100
RT. 45 3hr-Boil ih Water * 158 o | 100 0 |80 | o
; Water Resistance(%) 34 | f 19 .18

(a) (c). See Table 5 foot-note (a) (c) »
(b) Lauan Veneer ; Thickness 1. 45mm, Moisture Content 6~8%
(d) Test Specimen ; 3Ply- plywood strip. shear specxmen .
3Ply-Plywood ; Spread 220gr per m? of smgle glue line, Pl'eaS temp 15000{ Pressure 15kg/cryn2
Press Period 10min. : o e
(e) GIne Formula ; See Table 4. '

- : : -
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Fig.2 ; Plywood strip shear strength for phenolic
resin glues extendéd with'corn meal
E"Eh LAuen‘
g\ 500" Birch Lascn Bi:sh"— {auen
:E a Lauen )
£ Birch M B.r?_h fauen Birch
(2 Lauen ]
ﬁ ~——
5]
B
n
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=)
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B
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& 200 n < w0 b i &
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T EppEl|lE NEIE
s T e
£ 100k 2 % 2 2
5 7 ) 4 7 2
7 ‘4 U Z 2
% 707
1T
% 287
0l , .7 1787 _
B.Formula E.Formula F.Formula SoliditeNo,l'

Glue Formula

BH2HDOEBER D,

(JERR - 7508

(C) Wheat Gluten % i#5
il & L'CJﬁx e
A5G Table 2 ©
B. Formula |z J —=-C i
L7=875%

VI T AT 0

7zo S Table 8
CRITHETH 5o

EEREF IR B E i
Soybean-Méal g?z?,\;‘jm L7
HRlLE f%Lm
B Ik 52503 5 %18
PRI 7285 0367103
bERETH S, U6 | #iic
AT D7 BT e EFITS

MENEL S B LU T3 2 HIE

Table 8 ; Birch Plywood Strip Shear Strength (1b/in?) and Wood Failure (%) for
Phenolic Resin Glues extended with Wheat Gluten.

(b) () N
Birch Plywood Strip Shear Strength & Wood Failure

«©)

Phenolic : A — P

: - ccelarater Accelarater Accelarater

Resin Test Cond.tion 0% 5%addition | 10%addition

1b/in? % | Ib/in2 % Ib/in® %

Dyr 272 | 100 311 | 85 354 80

RT.5 3hr-Boil in Water 291 24 315 3 252 0

Water Resistance 107 101 71

(a) (c). See Table 5 foot-note (a) (©

(b) Birch Veneer

(d) See Table 7 foot-note (d)
(e) Glue Formula; B.Formula of Table 2.

(f) Accelerater ;

(D) M AKEAABER T
Bz Table 3 |z79 Glue Formula |z O THE U 280ER ¥ FlWTITO7%,

A=

He, 4
i

oiT%m9zmAEg3mTﬁﬁf%5o
DIk Table9, Fig 3 lcn 3 HkICHEE/KE 6 WO DO FBPENRRIFTH 2, CORIEW.Z.
O1LSON E¢,J. DELMONTE K DO L —

28% Ammonia Solution.

FELTWA, W5

— 48__

; Thickness 1.42mm. Moisture Content 6~8%

AR A R

&K% 6 %D & F.Formula ® # 1o
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Fig.3 ;

Influence of Moisture Content in Birch Veneer

~on Plywood Strip Shear Strength

~ 500%
Zo ElbTilic ko L%’ exD &
~ . .
/i ; £ 0/
EFEMIEELLCT2LDLE © ° b
N ' - i v ﬁ 400 . 6% |4,‘7 .
Ff 2o RUFLEBMELE, 75 @
(] . N
YR ED RS VEET I B < ;
o " Cc 3003’ 4% —A 147 Aeronautical Specifications
E. Formula |z ; 5 B7&#I0 g for Aircraft Flat Panel
.23 5 f} No. AN-P-69 (290 w/».’)
@tﬁ@‘téf@%o o 200 »
H , .
)]
g 100 : > greeee- -
B - T’é &
-2’ . + 0
: v b
I | ) J : . Lz
. C E B G
~ Glue Formula
Table 9 ; Inflnence df Moisture Content in Birch Veneer(® on Plywdod Strip Shear
Strength (I1b/in?)® and Wood Failure (%) -Resin Used ; POReom RT. 540)
Moisture (f) . -A.Formula | C. Formula | E.Formula | F. Formula | G. Formula
%9“?\1} of | Test Condition |— : -
‘rc(%ﬁne d 1b/in2[ % |Ibjin?| % |bfin*| % |Ib/in* ]‘ 9% |lb/inz| 9%
f - i
Dry l 425 |'100 | 418 | 88 | 413 | 100 | 443 | 100 - 366 | 47
6 Shr-Boil in Water | 599 | 69 | 971 | o [322 | 43 332 | 36 | 212 | 8
Water Resistaice ! , _
(%) - 98 61 78 75 |
| .
| Dry 420 | 88 |278 | 100 |277 | 100 ! 314 [ 37 | 265 | 88
14 Shr-Boil in Water | o505 | o5 - 955 | 43 | 206 | 82 | 164 l 17 | 248 | 30
Water Resistance |-
(%) 85 95 76 52 i N 63

(a) (b) (c). See Table 5 foot-note (a) (b) (c). (d) Test-Specimen; See Tatle 5 foot-note (@.
(e) Glue Formula ; See Table 3

(f) Moisture in Vepeer at time of spreding.

(E) Open Assembly Time 714 -HiEE7E T CRIE IR
<8+ Table 4 23 Glue Formula |z J- -5 5l L,fz%%ﬁlj{r}ﬂ W T AT o

" Assembly Time i 5, 15, 30, 605 EZ % 7=,
AR Fig. 4 cmn38Tch 2,

PD%E%K%%H‘%&L% =7y & Open Assembly Time &@@{;ﬂiaﬂm

__49 J—

E=Oo

——

C 75

726 Open

wbx%ccz RT, 45,



Plywood Strip Shear Strength (Ib/in?)
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Fig.4 ; Influence of Open -Assembly Time on Birch Plywood -

Strip Shear Strength

Open Assembly Time'(rﬁin)

—RT.5— —RT.45—
D. Formula Dl‘)’ .

-
i Aformula

%, /z° \3‘/../‘

\\a\\ . Q}‘ﬁ‘&o:,f wet

‘| ’ \?: =25 Foﬂ“‘*\

| ,/

“’/_ ‘\ /

\ \ s

bt 2 5 " J;’ of r :
0 19 30 60 0b 15 30 60

Open AssemblyTime (min)

D. Eormgla id CL OTH
WL 72BER vty
2 Open Assembly Time
HIGGLL R 7s B I
[ipe SERIpAEt i
T AHRBEE T 5,

RS 512605 D
Open Assembly Time
RABEDIRT D %,
(F)  FEEIREEA QAU
BT T,

AF g piEeC, Form:
ula, C, Formula izt
ST L P e B
W07, EREIRE

 100°C [EEESRIE 8, 15, 209 L L7zo 3Bk iz Table 10 It Z3HTH 50

‘ o ' W ' :
Table 10 ; Influence of Press Temperature on Birch Plywood Strip Shear Strength (lb/in;-’()\)

& Wood Failure (%) -Resin Glues Used ; Phenolic Resin Glues extended with Corn Meal

TTS==—____ Press Témperature 100°C 150°C
. Phenolic(® e Gluﬂ?rmula CiFormula CyFormula C Formula
Resin Test - Press soa . y
» Condition “Periog | Ib/im ! % |fin> | % |bjinz | %
8 Oelamination | 258 20 426 100
RT. 45 Dry 15 313 53 241 0 — —
20 327 38 315 30 — -
: 3hr-Boil in e s ;
Water All Delamination | 142 \ .0
8 261 0 277 0 |- 427 100 -
RT.75 Dry 15 367 52 | 297 27 — —
20 Tso1 | 67 | 348 8 | — —
3hr-Boil im | | - . O
} Water E . All Delamination 260 0

(a) (b) (¢) (d). See Table 5 foot-note (a) (b) (c)'(d).' ‘
(e) Glue Formula ; C Formula : Sez Table 4.
Cy Formula : Pheﬁolic Resin 100,Corn Meal 30, Accelerater 15.
C. Formula : Phenolic Resin 100,Corn Meal 30, Accelerater 20.

— 50 —

RIBTEL R R L b B 7 DI ISERID TR % % { L7284 Co Formula—2z O #8554 & 5,
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BALT, RO TR AT b WD L zo BB IBEAVRIE 4% ¢ 2 5E5 “Glue Line 0
PH” G52 7 A7 ) B ¥ B LDAELAD, Sl & OTASEEA SR IS X 2
%%®é%%6ﬂéoﬁEﬁﬁEﬂWf%mmkﬁ%®%%%r*Lf%#ﬁ AL 2
CE 3R EMKE I ko7 AT HMBE Y R Lt S FHUX100CD BEE, RO
R TIEAEE A KIS MR T LAV L O H X LB, HICES TR TH 5 AR 150C
OEEERMY LE LT 20

(G) P1,P2Resin & EFHEE & OBIR

BEALEEE & B § B 72 cFormaldehyde o =e v o { U722 /%/:}*PIResianfzz): I RIS HED
RNV m_Cresol ¥ Phenol@-~%[§% BT H w4 —P2 Resin—d £ #ils© Table 2, B. For
mula |74 Glue Formulaic ;0 CH#%#I % 8 LERMIRE & QBRI O W TERE 7070
BlBfiRix Table 11 iR TEHTH 30

Table 11 ; Gluing Characteristics of P1-,P2-Resin Glues

Phenolic © Press Bu'ch Plywood Strip Shear Stre: wth glb/m ) & Wood Faiture(%)
Resin Temperature Dry 3hr-Boil in Water . | Water Reilffd“.lh S
°C b/in® | % bfin | % oy

100 271 6 Delamination - . - 0

P1 125 372 51 Delamination R

‘ 150 378 97 286 ] T 6

100 253 5 De]aminaﬂon 0

P2 125 _ . 359 | 70 112 | 5 . . 31

150 381 |. 95 313 67 &2

(a) See Table 5 foot-note (a).

(b) Birch Veneer ; Thickness 1.42mm, Misture Content 8%.

(c) Phenolic Resin . '

~ P1 Resin ; Phenol Resin made with 9 gram of Sodium hydroxide as Catalyst
(Ratio of Formaldshyde to Phenol in the Resin was 2.5 : 1.0)
Sp. Gr. 1.167(20°C), Resin Content 5 0.7%, Sp. Viscosity 2.43, pH 8.8

P2 Resin ; ,-Cresol modified Phenol Resin made with 9 gram of Sedium hydroxzide as Catalyst

(Ratio of Formaldehyde to m._Cr esol in the Resin was 2.5 : 0.8 : 0.2)
Sp. Gr.1.167 (20°C), Regm Content 49.0%, ~Sp. Viscosity 2.37, pH 8.8

(d) Test Specimen ; See Table 7 foot-note (d)

(e) Glue Formula ; See Table 2 B-Formula

BiZ2CR T b 1o PLP2 Resin % w74 8°Ch, BOKMEAHSMIEICAHE LY SI1211150C
OEBEMELEL T 2,
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W oz 9

ST ROFARIE Y + v 27 5 ¢ P51z Soybean Meal, Wheat Gluten DR EAME %

TN 72 AR K M ARSI & LT+ L 5 20

BB R Table 5~11, Fig. Ind (R340 ¢ T %0

1. Soybean Meal TR L7z AREE 7 4L 47 L b FEISEESSIDIERE ﬁdﬁﬁ%fﬁﬁéﬁg{\ Zi4
R R RS

2. Corn Meal TR L2 FREET + L 7 A F v FEITE%ERD HEEEE 13k X U@TFFELHJ
BAETH 20, TKEENZTETH 3,0

3. Wheat Gluten #E GREE 44 27151 1~“%@i<fﬁ%§éﬁ"‘£ﬁ%u®a‘%%§mi Soybean Méal'G%Qib
PBFERD L Y LIS Bo | | |

4. EEVEIBRE AR 7 A 270 F e PRSI “Gap-Filling” HEYH 5 %0 £ LTH
E@%E%#@m®ﬁ<ﬁééoE%ﬁﬁﬁ5,®$H&~E%ﬂ&JﬂW%Eﬁﬁl%gkmé
BHEIKR 16 %, VBRI ; 0~5 9% | |

5. 5; 3 DI THIRE Soybean Meal % & {57 C O BEEEEIZT {, KRR

BT BBAIER FTo MICE OTHEREREES L (e L0525,

6. ARFERRICHIAT AW TR EREIIROD 1, PO Resind RT 457 & 558 L 7= B AR b (B 15

ke R U7%0 | ' |

Résume

The vegetable proteinaceons meterials, such as 'soybean' meal ard wheat gluten, can be
used in substantial amounts as extenders for phenoh'.c' resin glues of low molecular weight.
The results of experimenbts obtained are given in Table 5~11 ard Fig."1~4’.
(1) Plywood strip shear strength of extending phenolic resiﬁ glues with soybean meal are
very good, but percent of wood fa}lure ard spreading character are thhtly bad.
) Spreadmg character and dry bond strength of exterdmg phenolzc resin glues W1th
| corn meal are excellently good, but wet bond strength are very bad
6)) Extendmg character of wheat gluten is a little worse than soybean meal.
) Extending pheﬁolic resin glues with proteinaceons materials have ‘‘gapilling chara-
cter” and the best gluing conditions are as fo}]ows; -
_spread ; 220gr per m? of single glue line,
press temp ; 150°C

pressure ; 15kg /cm?®
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moisture content of veneer ; about 69
amount of accelarater;0~5 9%

(5) Formulas containing resin and protein meterials in the ratio of 5:3 gi\}e rapid-curing
glue lines which meet the established standards for exterior-grade plywood with a con-
siderable saving in glue cost.

(6) As showed in the lower Table, resin glue prepared from RT 45 of PO Rés_ih ére
extremely good. | "

. Reaction Plywood Strip Shear Strength (Ib/in?) & Wood nglure (%
Phenolic . ] — ] -
Time Dry K 3hr-Boil in Water
Resin ) (min) ‘ — -
1b/in2 % 1b/in2 | %
5(RT.5) 432 , 100 | 352 6
PO 45(RT. 45) 512 83 352 ; 57 -
75(RT.75) 456 40 310- 3
P1 .10 378 97 | 286 ! 41
P2 10 381 95 313 67

(a) Each recorded shear value is the average of 6 breaks.

(b) Birch veneer ; Thickness 1.05mm- or 1.42mm, Moisture Content 6~8%:

(c) Phenolic Rerin ; PQ Resin contains phenol and formaldehyde in the mole rations 1 : 1.5,
with 6 grams of sodium hydroxide per mole of phenol as catalyst.

P1 Resin contains phenol and formaldehyde in the ratio 1 : 2:5,with 9grams of sodium
hydroxide per mole of phenol as catalyst. .

P2 Resin (m-Cresol modified Phenol Resin) contains m-Cresol, phe;)o] and formaldehyde
in the ratio 0.2 : 0.8 : 2.5, with 9grams of sodium hydroxide per mole of phenols as
catalyst (26)

’Th/e phenol, formaldebyde, and catalyst are mixed together and warmed carefully until
the temperature reachers 95°C to 100°C. Then the reaction product is cooled slowly to
room temperature.

(d) Test Specimen ; 3P1y—Plywood strip shear specimen. ]
3-Ply Plywood ; Spread 220gr per 1m? of single line, Press temp 150°C,
Pressure 15kg/cm2, Press Period 8~10min.
(e) Glue Formula ; Phenolic Resin 100
Soybean Meal 30
Water 30

Accelarater 10 (Mixing in weight ratio)
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