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1% 1. Relationship between interfacial surface area and
adhesion.!?
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% 2. Resorcinol-aldehyde condensation reaction(resin forma-
tion).

82 L33p] 98 RF $219}e] e g5Holr}. O
gl 29 RF #2188 ¥4 9% darss gusi=
9] E3vkg w7l Ee] veh gtk BE TEuy e
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5]_1__,] HEERRE FABGAN HN RELe 6 7 Ale
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E47] gkl uwlel 2L AREFEA  methyl
vinylpyridine®] #efol] wal 2713t Rl
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J# 3. Condensation reaction between methylol groups of the
RF resin and active hydrogen in nylon.17
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%l 4. Reaction of phenol-formaldehyde resin with isoprene.22
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KEACTED FORMALDEHYDE
PER MOL RESORCINOL (MOL)

PULL THROUGH LOAD {Ib)
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MATURING TIME (MIN.)

% 5. Effect of formaldehyde to resorcinol ratio on methylol

reaction.”
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6. Effect of formaldehyde to resorcinol ratio on adhesion.}”
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&l 7. Effect of adhesive solution’s pH on adhesion.?!

Witk =8 Hae 449 #5719 RFLY methylol
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7t H2Ed 9%E mAcka A s
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%l 8. Effect of RF resin to latex ratio on adhesion.!”

NaOH¢t NH,OHE FAlo] AR3le o]F Zm) Ajxd
ol RFL Aol AL ZHA717] &) AMg=En
R=dl, ol8d A¢ NHOHE darss 2943
=7F 83 g F Hrlsolo} gt} 1 o)f= mle
e 2y dxidRE e AL opr)Ele &
FE T B A Fs)] wjFolhH

3.1.3 RF$A|2} 2iEA d]eo] gk

HAHL H2A Aol FR9 e vl Gge v
=0 1 At gHA 2 Algsicd gda 9E
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12l 9. Effect of adhesive pick-up on adhesion.?!
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EYA nFole] 444& mesle] A RFL
Al & RF A9 glelxe] o vige zdg oo}
=3
3.1.4 HHHA| pick-up2| A&

BAEF A pick-upt RAEF WREEe HF
A AR Az A FAH dg v duyoz
HEAIY pick-upol Z7Hgll wial Hiee Zs19
o a8y BAEA JRE A5E Z3A4E FZEo)
718k Ry d2ol £34Q pick-up#g 3183l
of 3ok 37 9= HAA pick-upTo] HA n|x]
T %S Uz ot BHEe BbRl HaA
7} pick-upE= ol F71gel mat Frteiizl o= &
A7 o) de] HE Ao dAs) Ak YR ge %ol A
A7} pick-upd F$ BAAH) Hage x sl
&= g ols| wWEd o) st

3.1.5 gxjelof A

HAMNAE HAAZ 25ge] nREH
¥, 1753 E
Yt SAle] FaA = shasa, ik B
o] g 2fe] 49 BERET dNgde 229 A
A AA =g QA B Byt ol 288 BmA
fefel wheE 24E 5 Qlu, F3g dEgs 5o
9] 43 = W g v A a7 109 vehdwat
oh o] HA] HAY L gAY 259} A FA 9
E3S

3.2 5o #elojAHE YA
A 2E TF-AH PP So| sidde) wa) 179
BAHFRA Zelladas Algo] FEE2 F7hgd.
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18] 10. Variation of adhesion with heat treatment condition.’

E 1. The Composition of D417 System?®

a) First bath

Triton X-100 0.4 cc

Phenol blocked diphenyl methane diisocyanate 16.0 cc

Water 400.0 cc

Diethylaminoethy! methacrylate 25.0 cc
(0.5% aqueous solution)

Glycidylether of glycerine 48cc

b) Second bath

Resorcinol 73.7¢
Formalin, -37% 40.0 ce
Vinyl pyridine latex, 41% 148.0 g
Water 480.0 cc

RFL & Al2dg ZPdag2dz A2 4 9dxgt
Eld2dH2E afAeln FhY F5Fa7} RIS
TAaERE ¥+ ¢Vl 929 RFL ¥4z 17 =
gol=H 28 FAATZ] g weiy 1% agde
Feld2H 2 A58 AH43] dell Nz "4 ¢ §
A 843 gl AAEA

3.2.1 29 HAEEH

29 HA A2dle AR ZYd2EE Aie wg
dol ¢ HAAZ NIAF F RFLZ ANgs= 2
@A Fgolth 7 dal AMREE Al2A"e D-417 A
HA R geA dew E 19 yehd uiel o] block
isocyanate®} glycerol based polyepoxide® o]%o}4
T}

3.2.2 #M3lEl RFL Al~Y

Zeld)2H2 48 B PATA 5% HRE A6
435 Gt o] BYSE BANRE WA=
Aelsle oA g sisojor dot. ICI Al A 7w
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& 2. H-7 Single-Step Polyester Dip2®

# 3. Comparison of H-7 and N-3 Dip System®

Component Parts by weight H-7 N-3
Penacolite R-2200 RF(70% ) 34 A B
NaOH 0.2 % solids in dip predip 5 20 10-25
Water 8.8 topdip 20 -
H-7(20%) 30.0 A B
Vinyl pyridine latex(38%) 31.8 L.
%dip pickup range
Water 12.6 1 15 5.0 15-5.0
Formaldehyde(37% ) 1.0 zone ' - o
zone 2 2.0 -
Water 1.0 . B
Treating temp.(*C)
zone 1 232-238 150-175
/i—cr—bCH=CHz zone 2 232-238 218-246
H OH
NN . A B
)@)\ Treatng time(sec)
Cr—CHOH—0™ N7 ™0 —ChCH=CH: zone 1 60 180 45-75
zone 2 180-300 0-120 45-90
TRIALLYLCYANURATE (TAC) RESORCINOL
. 20 T T T T
230C
——————=— RESIN
120°C
RESIN + CHO —— N—3
15 4
FORMALDEHYDE TAC MODIFIED RF RESIN g
aQ
& 11. Reaction mechanism of N-3 adhesive system.27 § C'/O’"—__’——_O_‘
I
@ 10+ E
¥ Pexul(H-7) Al=gle? gl ap2e nrg g2t 3
- x
A1717] 918 RFL Ao} Ha)ste] Algsted] 194 E
5¢ 294 2% 380z F4¥ 5 AAY, AARY 3.0,
a g -
203 ool ALY W) 1w BH 30| M controL
3 QT o2 Qs eholol kol BRHAE Belox
H2e) Algol Bsshl HRon ol tge) Voue, L , , .
0 1 2 3 4

Ruflolo] WE, 52 Fo Az = g0l 715A N
o H-7 H&A9) Eeld v 29te] ¥ nyhze Z
Zoll2H= gHo 2 8" #HEr]e] 52 (sorption)o]
U AT o8 Hito] 2HH T, 1o He M
A 4EF aFaExel T8 (inclusion)d] o) wAgw
o AAlEo] it A& H-7 2] 248 B 29 U
Eht ok

EE, 843" RFL Alagog 98z N-3 AlxH
&% triallyleyanurate9} #lAA1%E WRe A7), AlLE}
of TEUWS =9} kg0 2 ol weEL RFLY &
@t} Aol = Alajlo|th. RFL# Eg3lE Zejd~
H2d £53 HAe F= 194 HE A ago] )
3 119 294 wgo 28 Qo) N-3 Ajxele] ur
& Wl Eel veld )lnh. H-73 N-3 H& A Agle)
R4S Hwst B 3o yely ded, FiA Hege
E 9 A T 3 N-3 A2"o] tha $4% Aoz
Hag.

3.2.3 M+ mEBHo| @)

22 7% 71 28 2Ae su= A
# BAF A A EPdAadE PaWEs] FRe ¥4

IMMERSING TIME INTO
SODIUM HYDORXIDE SOULTION (MIN.)

&l 12. Effect of fiber immersion in sodium hydroxide solution
on rubber to polyester adhesion after RFL treatment.®

8 e 71ed Agolgdn JAAL. ole} o] Z
EM]*EHE e 457} JssiAw el Zglo)

ZHZ Hfel A9 4% 98] 2=« RFL @39
o] daspAl Heot. 7Hgm) £al (solvolysis)o] 2Js) Za]
q2eZ A4 THS A7) whdd) olslm, 2
dxdHlz A4S dge] o AN Fesa st
doju} FRH FA9) 2B E Yy o) e
HE71ES FPNST £ Y= vexlges Aoy
RF #x1ole] 422 7Fel $ic), Zajd~g =2
NaOH §-9jo= X123 A7t we Hatade] wsiz} 7
2l 129] Jeht go}d Ealon*al_e_s de 102 A%
NaOH &< Hx)A|71 & RFLZ Halshd Qzedol
F7HEAT. 28y F3ge] 288k gm Ag 279
BEE F3HA7)7] wgd] 7He] 2o upde @ ALgs)
A et
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EeldlxH 2] 8H 8438 Z2& 98 e ¥
acrylamide % N-methylol acrylamide® 1glZE
A7l dhgol AAE YY), 2 EHAE $ RFL F&x)
2 Aeshd nFelel Hato] FREtn ®RuEch
Nishida=?® y-radiationo.2 EegldAgl= gwd He}
g 2T EAZ DL, Peyrot® g4 H& 22 93
g 2H2 HFE rHd =2A17)2 Bgda, oA
=3, 25 Zg v dEzajolme) e v)g dekE
A 38 aS=ZEAZAY. £ Zgdagas AL
714 &Eg}2~v}(NH;, He, Ar, 0,) A2ld % RFL A
glate] Jahg FAAN e BEE A= Yo

4. BHA YA 1-HF Mo S8

4.1 gie| &Y

gd (tannin) o] & 21Al0) A sh= A PEL A
Hou], dwtzlo 2 7B A ¥ (hydrolyzable tan-
nin) ¥} ¢-2 €hd(condensed tannin) o2 EH‘@%C}. o)
S 72 AE2Y HHA 2R QojAy, Axe= i
F, 234FF 2 % (sumach) -s°ll*1 FAe o7}
AlopF-F (wattle, mimosa), AUR-F(pine), S
F(quebracho) ¥ & (hemlock) 59 AA, &7, 9,
2R o8] F3He A F2€ 5 U o=
FH HE @de 713 32 2 9IRS Bysin] g=
71503 A3t U ol o]&Eo] gir). o)
Ede 28 € 24 W) ua), 327 BYsA 79
E F e g SEER, B ExlE)] gE o
Y ARER FAE Jde gAY SgEs °‘°17§-J_
T °‘°U1 A7 % &4 B4 uy o)gE F
7R Bde $&ehdal nmald E o, X}ﬂ"J’EH
ol A} _T_r-,—z} TZ9 A¥e] UX, T2 HE xBSo]
e wou, 3oty 55 gl 74]3]'5] kg wjgel Al
£ 9 A7t A=l e 440 a8y, $=g
de AdAA "A goisA 229 £ 9on, 44
HoZ Aitele whdel of 90% o)A XA|SL %1—!—
3o 2} 7321]3'1‘ ﬁﬁ"“’ﬂE H3A € =9 &
Ao e #E o} gk o, o] S X}ﬁﬁ]"ﬂ
Be) s —r-¥5]°1 A1, YEFHA 4L AYn
den, 283 A Ao R FaXdE B7E
, o 1EA FE EoklME, oF o ez
A e SEEdd] #F Be A7) Pz
VA YL HIFo] B o), B EYe 53 o] 23
e dozo PHE & HALSE o4
1227 i 2Mdofl A ol vida g Rod o AAL,
4.1.1 SK&He| Fx
&5 e 238724 polyphenololBtnx Hew,

Elﬂhﬂlﬂ

I

JEXDED JiE A 8A6E 19973 12¢

E 4. Types of Proanthocyanidins and Names Used for the (2R,
3S) Monomer, Depending on Different Hydroxylation Patterns
on the A, B, and C Ring of the Basic Flavonoid Structure®

C3 C5 C7 C8C3 C4' C5
H OHOH H H OH H
H OHOH H OHOH H
H OHOH H OH OH OH
OHOHOH H H OH H

Class Monomer
Proapigeninidin ~ Apigeniflavan
Proluteolinidin Luteoliflavan
Protricetinidin Tricetiflavan
Propelargonidin  Afzelechin

Procyanidin Catechin OHOHOH H OHOH H
Prodelphinidin Gallocatechin ~ OH OH OH H OH OH OH
Proguibourtinidin Guibourtinidkeh OHOHOH H H OH H
Profisetinidin Fisetinidol OH H QH H OHOH H

OH H OH H OH OH OH
OH H OHOH H OH H
OH H OHOHOH OH H

Prorobinetinidin  Robinetinidol
Proteracacinidin ~ Oritin
Promelacacinidin  Prosopin

% 13. A basic structure of monoflavoneid compound.
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