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Preparation and properties of conveyor belt
reinforced by F-12 aramid fabric
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(1. College of Textile and Light Industry, Inner Mongolia University of Technology, Hohhot, Inner Mongolia 010051,
China; 2. The Sixth Academy of China Aerospace Science and Industry Corporation Limited ,
Hohhot , Inner Mongolia 010010, China)

Abstract In order to improve the adhesion between F-12 aramid fabric and rubber in conveyor belt,
epoxy resin and coupling agent A187 were used to modify the fabric. The optimum dosage of epoxy was
determined by film forming analysis. The optimum dosage of coupling agent A187 was determined by
measuring the hydrophilic height of the modified fabric and the tensile strength of the modified fabric after
immersion in resorcinol formaldehyde resin emulsion. Based on the above, the modification of the fabric
was vulcanized, and the optimal modification process was determined by testing the peel strength between
the fabric and rubber. The results show that when the content of epoxy resin is 25% (o0.w.f) and the
content of coupling agent A187 is 1.2% (o.w.f), the comprehensive performance of the F-12 aramid
fabric conveyor belt is the best. It is found that the fabric with the lowest hydrophilic value turns to have
the highest peel strength of 12. 1 N/mm, which is higher than what is required in the industry standard.
The tensile strength and elongation at break of the single layer conveyor belt are 6 495.25 N and 13%
respectively, and 14 493.25 N and 14% for the double layer belt.
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1 100 dtex(330 ), EEFIRA A FHL DK, 4%
1100 diex (330 f) , RYIEESHiA R A
AR ARISAR IRt 22 S 2R 1100 dtex (211 f) BT
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0.05 MPa, ZUW i M=EH 5% ~6% ., HtT1E
80 °C , BHEIREE A 200 °C |, AN 2 min,

1.2.3 FTF&HFIE

B, K 2 MR Z MG (RLIBER
848/(10em)) Ja, M & M (K 22 48 & N
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Fig.1 “H” extracted model (a) and molded samples (b)
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Tab.1 Mechanical properties of common

filaments for convey core
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Tab.3 Mechanical properties of F-12 aramid

filaments at different twists

i V4 W 458 e WAL “H” il
(#%-10 em™) Ji/N K&/ % H/GPa Ji/N
222.50 2.85 134.52 120. 5
4 227. 66 2.67 137.58 122.5
263. 60 2.87 137.06 125.8
8 270. 65 2.98 137.24 121.7
10 260. 82 2.94 133.53 121.3

274 L, WA/ (TR LB O I ) =y
H R dtex (cN-dtex™!) /% i#/GPa
F-12 54 1 100 24.43 2.87 134.52
¥ 1l 1100 18.61 2. 14 123. 00
b St 1 100 6.91 12.35 12. 09
Hi4e 66 1 400 7.71 15.58 11.36
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AR LF4E« T 3 S g iR gh SR Wk 2, AT &
WL F 12 5 28 0 PR 2250 R < H T 4l 5 ) A
Kevlar FI17545 11 #5025 , « i i 5 g e vy, o)
TR GRS R, ekt E F-12 7%
WA T LN PR R R, IS E 89.29% , 14
F—12 F545 1K 22 R B Ab B 3 20 bt B veh T8 6 ML 453475
O EDAR T Ei
2 HHHLBER

Tab.2 “H” extraction experiment results N
FE 2 2] Y R W45 7 “CH™ i
Kevlar 213.2 =
e 41 252.9 —
F-12 354 294.9 —
Kevlar 524.7 —
i Tk Jrae I 532.8 —
F-12 554 577. 1 —
Kevlar 373.3 125.4+3. 31
SmEET L vl 370.1 139.5+3. 45
F-12 554 515.3 167. 6+3. 58
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2.1.3 REX F-12 B K2 FEaERF 0

F-12 FR K22 (B 22) TEARIEEEE T 9 1%
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RIFHYEERE R 6 18/ (10 em) o % LT 48 55U
ARG B A, F-12 5K 22 (.
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PR F-12 F A 22 (B 22 ) (i fg
PEATI, SR UL 4 W0, — IR AR A F-12
T LR FEREAIR, T2 B2 A PRV T Mt b B3

[ iR Bt RFL B IR J5 1< 22 38 234, I A )2
RFL B 5 — 1B A0 P £F 4k 3R i B R 25 5 J5 T il —
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x4 F-12 FRKLMNFMEEE
Tab.4 Mechanical properties of F-12 aramid filaments

Pttt IR/ (eN-dtex™ ') WK E/%
ARALFRFE 22.91+1.04 1.50£0. 37
— T AL B 18.98+2.21 3. 1420. 80
IR AL A 24.58+2. 66 2.85+0. 19
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2.2.1 HEWIERAENHE

FEARIRT A187 FHHELIEAE N 2. 0% (o.w.f) , BLAR
AR P i, — V8 vk S 2T 4 5 v 1 44 r B 1R
L 2,

() 35%(0.w.)

K2 IR s S R m A IR i (x1000)
Fig.2 SEM images of modified fiber surface
after one-bath modification( x1 000)
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e B BT 5 5 2R K e BE IR B SR I (T, fE 3R] 5
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Fig.3 Influence of amount of coupling agent on hydrophilic
height of fabric after one-bath modification and drawing

strength of filament after two-bath modification
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Fig.4 Effect of amount of cross-linking agent on

strength of filament after two-bath modification
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Tab.5 Tensile property of F-12 aramid fabric

ANER T v PR /mm WiZdeRE/MPa Wi iR/ %
REEZY) 0. 58+0. 03 441.91+7. 61 11.0+0. 93
—EL 0.59+0. 03 658.98+38. 54 9.10+1.21
TIREHEZYY 0.53£0.03 586. 86+9. 16 7.10+1. 17
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B 5 7R F =12 55 28 210 i ik o 100 A p)
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B5 kil 1eCRe R s B BRIV 0
Fig.5 Coating of belt samples after peeling off.

(a) Original sample; (b) Sample after two
bath modification
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FER o AT LATE o il 1 00 il e 0 45 PR 4
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AU B AR 5 3 A T 3k ) A B i Ty ks P,
REER /LRI T, 8 L AP=P,-P, , AP R
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Fig.6  Peeling curve of conveyor belt sample
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Fig.7 Stripping curve of belt samples

before and after aging

SEEG R B, FE 105 CHCE 72 h 5, Fak iy e
(R S i 12,1 N/mm FEAKA 7.6 N/mm, TR
R 37.19%, WE 7 Wl LIEH ZIRTE ) 2 2%

I 8 e B BE A, 58 2 X i s oy 4o A o
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Fig.8 Overlapping of conveyor belt samples
before (a) and after (b) aging
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Fig.9 Stress-strain curves of conveyor belt
vk AR BEINA S R W3R 6,

®6 WEHER MR
Tab.6 Tensile property of belt samples

2 R/ BT [LTET W<
= mm Ji/N J&/MPa R/ %
oz 7.6 6 495.25 95. 00 13
W)z 8.5 14 493.25 187.08 14
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Fig.10  Stripping curve of conveyor belt after 10 000 (a)
and 20 000 (b) times fatigue

3 &

ARSI X F-12 F7 S SV AT SO SR 5 i A
fvasaly R HAERE AT S0P B AT 3%
4he.

1) BRER R FEIBER A187 Btk F-12 5441
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