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Adhesion Study of SBR-Nylon by Direct Blending
Technique
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ABSTRACT

This study focused on the direct blending of bonding agents (resorcinol, hexamethylenete-
tramine, NaOH) into rubber compound to simplify the composite manufacturing process. The
mechanism of direct blending system was studied by comparing the following two cases. The
one is direct blending of bonding agents into rubber compound and then allows the reaction
(Case ]). The other is mixing of reactant obtained by reaction of bonding agents (Case [ ).
According to the morphology analysis, the Case || showed the clean interfacial area between
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bonding agents and matrix rubber, while the Case | created the new interphase under proper
processing condition. Also, the optimum adhesion strength between SBR and nylon cord could
be obtained with bonding agents whose molar ratios of resorcinol/hexamethylenetetramine

was 1.2/1 in the recipes.
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Carbon Black N330 LG Chemical 50

Zn0 Han-il Chemical 3

Stearic Acid Dong-san O&G 2
Dibenzothiazy] Disulfide Oriental Chemical Industries 2

Sulfur Duksan Pure Chemical 1.7




AR EA g o] 43 SBR-YEE AF A7 33

% wH5A187](LLoyd LR-5K, U.S.A.)E 9
&8 423 500 mm/ming crosshead
speed ZZ&ol|A FA&Hct WEHE ny9
yd g mezke] HEAEE Tire Cord Adhe-
sion Test (TCAT) geometryE o] &3t5lom,
REE AFEE gFor | ¢m HojFen A
=7} slEYA 72RYH #Bd 49 Ho g
pull-out force® HAZ=R 7|E3rt. old
pull-out rate= 50 mm/min2= &3]}

Aghe g Zghhs Fob A o] 1A
Aog #AfEE ddor nE dhgEo| A
7] Mol A7) wRe] dRtH oz Az o]
T ukge ALEg oebd, S48 AT
velllz] falx JAaAAE 224 (wetting), &
45 tEe] HaA R & & Sofrjol
ok e FHaAAe Amrl UF =AY AHA
7b maA ekl AL e 3 Fo] AR B FH
ol Azlzl APEopE S HAS g
ol glzich waka, HaAe potlifex wll$
Fa8t), 44A)1E-HMTA shedTE 59
pH, #&2= 9 #liAlEd HMTA mole 9
o] 27 oA APsdx 2 AIE Figure
1o ehfich Wreer® 60cet whgEe] pH
7} 981 =AM &A= HMTAS mole H]
o] & H= wil= Figure 1(a)e] e} 3
t}. Figure 1(a)dl vhepd npsgh 2ol diAls
3 HMTAS mole 9]7F 6:1, 2:1, 1.2:19] <
o Wge] ne} vheEee F48 Frlkeldd.
Hl oAl TEUHE =ge] dhgd o7 dEdl
2E Y F de P9 HeAEE Ax
olck, E=¢ HMTAE ®al=o] 6 mole?] %5
delF =8 wEHS, mEd 1.2:1% 2:19 ¥
24 =3 HMTA®S] mole HlE 1:58 1:39] #
2N E/EELHE = mole ¥E 9ulgt} o]&
Hog #iAls/TELd3 =9 mole B]7} 1:3
olq @A Whgo] sk g AEAY RE
EEAU S =7} kg FdEkr] Estne o] 24
9l #eo o B ko] XEUUE=st
uke-S g8 a7wolA|n ol Miller®t Robi-
sonlle] drAZelE & Px g}, Hg2e 4
Al Wggwe] JdE VA=l Figure 1(h)dl

100 — T
| !
80 H
ol ; pH9,60°C
ikt { ----RL2HI1
1 i w=e==== R2ZHI
L ! ——R6HI
50 i ]
£ i
E 4
0
2
0f
]
100 -
i 1
80 |- i 1
i R2 H1, pH9 |
L £ |
b ---40°C !
or 60°C h
i !
il b 80°C !
g °f|i *
T w} _E f
wl 1 ‘i
i p
20 | Il "-
H S
mj.' T
n -I--I 1 A I ' L 1 L 1 L
0 B0 120 180 240 300 360 420 480 540 00 660 T20
Time (min)
(b)
100 1
-:l
0 - I}
sl R2 HI, 60°C o
----pH8 i
o - i
.......pHQ f
L ——pH 10 s
L)
g " !
I ‘U‘ '
a0 ’
r
0 /
b ’
10 -7
[ .
o
I I ' 1 1 i

Figure 1. Viscosity change of resorcinol-HMTA
resin solution with reaction time.
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Figure 4. Tensile properties of rubber matrix
with the different composition of
bonding agents.
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