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Abstract: Although copolymerized aramid fibers have superior tensile strength and durability, they have the disadvantage
of very low adhesion performance with rubber, and these disadvantages may cause to product failure. Therefore, in order
to apply aramid fibers to mechanical rubber goods (MRG), etc., it is necessary to improve the interface adhesion through
the treating of fiber surface. This study improved adhesion to rubber by chemically modifying the surface of copoly-
merized aramid and coating nano-sized aramid fibers on the surface. An aramid nano fiber (ANF) solution was coated
on a copolymerized aramid yarn through a preparation and immersion process, and the interfacial adhesion performance
with rubber was confirmed according to the immersion time. When immersed in an ANF solution for 10 minutes, the
tensile strength and adhesion strength increased by 15.4% and 77.7%. It was confirmed that the tensile strength and adhe-
sion strength were superior even when immersed in the ANF solution for a short time.
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Figure 1. (a) ANF Solution; (b) SEM image of ANF.
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Figure 2. Synthesis process of ANF.
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Figure 3. Fracture mechanism of the pull-out force tests.
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Figure 4. FTIR spectra of isolated ANFs, ANF coated aramid fibers
along with corresponding peaks.
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Figure 5. Cls peak in the XPS spectrum of ANF coated aramid
fibers: (a) 0 min; (b) 1 min; (c) 3 min; (d) 5 min; (¢) 10 min; (f) 15 min;
(g) 24 h.
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Figure 6. Scanning electron microscopy of ANF coated aramid fibers (g)

for surface roughness comparison: () 0 min; (b) I min; (c) 3 min; Figure 7. AFM image of ANF coated aramid fiber surface: (a) 0 min;

(d) 5 min; (e) 10 min; (f) 15 min; (g) 24 h. (b) 1 min; (¢) 3 min; (d) 5 min; () 10 min; (f) 15 min; (g) 24 h.

Polym. Korea, Vol. 48, No. 2, 2024



162 +87 - %7

400 -
~ 350
E
£ 300
w
@ 250 -
| =
)
© 200
[]
S 150
@
o
£ 1004
'
=] |
@ 50 -

As 1 min 3 min Smin  10min 15min 24 h

Treatment period

Figure 8. Average roughness (Ra) measurements for ANF coated
fibers.
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Figure 9. (a) Tensile strength of treated fibers for various durations;

(b) tensile strength of treated fibers in ANF/DMSO and KOH/DMSO
solutions for 24 h.

o f74 9B e TP okeE= el 9
A BESE Aol Wl 2o Fiolth QYT &
4 weke Z45P] 918l KS K 0412 F39 3 5l

AlE 7] (Instron, 5965)5 A3t S 33T} Figure 9(a)=
ANF &9o] =] A7) w2 AA7F=E e Aot} 3
235 FIATIA 18 ANF *‘““011 AAY o= A
s 7%*«‘3}%1 il vﬂ” 22 ERISHITE. ANF &4
AR S S W= 24% S7HIem 387+ HA5)
A= fql—b 7.2%, 1087¢ %;110}01—;: T 154%= =
UH” kiR
T ol=ES
ANF %%‘011 = W 1‘34 @ﬁ} el AHE@} ~_E sl &4
o] AslEE ZoZ Helt)
olgtr|=9] J2 55 FIATI7] 9 H ol AHgE =
KOH®}e] vl w24 & 913l 2471 7F
KOH/DMSO -&of] 3] & IA=E

°*£‘
o >
%
=}
Z
)
O
e



TEE o= Ve A% mRAe o
Il ANFDMSO
40
35
2 30
-
2 2
153
- 20
s
—? 15
3
[-¥
10
5
0

Smin 10 min 15 min

(a)

min 3 min

35
30

25

5 I I I
0

ANF/DMSO KOH/DMSO
(b)

Figure 10. Single fiber pullout test: (a) Interfacial shear strength of
ANF coated aramid fibers; (b) Pullout test of treated fibers in ANF/
DMSO and KOH/DMSO solutions for 24 h.
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