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Abstract : Although the basalt fiber has superior fire—resistance and chemical resistance, it has
many disadvantages in its applications. Generally, the tensile and loop strengths of basalt fiber were
decreased with generated frictional heat during industial appplications. To solve this problem,
polytetrafluoroethylene (PTFE) coating system was introduced and a sutable coating condition was
evaluated. The basalt fiber was pre—treated with triethoxytrifluoropropylsilane (TMTFPS) at various
pHs and then coated with PTFE dispersions with penetrating agent sodium bis(2—ethylhexyDsulfo
succinate (DOS-Na) to increase the tensile and loop strengths as well as to reduce the fibril during
working. A universial testing machine (Instron Model 3366) was used to measure tensile and loop
strengths. When the PTFE dispersion with 0.25 wt% of DOS—Na was coated on the surface of
basalt fiber after pre—treating with 5 wt% of PTFE, the highest tensile and loop strengths were
reached to 3.5 gf/D and 2.4 gf/D, respectively.
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F ARUA A AHE 2R Qs 719 A
MAHSZ  Suda Glass Fiber Technology,
Albarrie Basalt Fiber, Suda Glass USA, US
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Table 1o YERHAT.

Table 1. Specifications of Basalt Fiber

Diameter Density
(um) 8.7 (kg/m”) 2722.0
Filament 1050 | Tex (ea) 40
(ea)
Ply (ea) 3 Denier (D) 1080
1% twist 353 2" twist 300
A& AaRtE2 AldrichAte]
triethoxytrifluoropropylsilane  (TMTEPS)©] 1.2
H, AEA= Elg il sodium

bis(2—ethylhexyl)sulfo—succinate (DOS—Na)o|3}
o},

T LA R
HaC < -
H3C/\/QAO$>§—ON8 F3C— OCHy
HsC O. e} —3I-0CH;
\/H\3Cj\/ T S,
DOS-Na TMTES

#F 24 A& A= Table 20 yehd Hf
o} Ze 3%9] Polytetra— fluoroethylene(PTFE)
Akl ARSI

Table 2. The PTFE Dispersions used for Final
Coating on Basalt Fiber

Product Manufact PTFE
Name anufacturer (%]
B Dupont Fluoro
TE-3893 Technology Co. 60
D-1123 Solvay Solexis Inc. 60
HY-014 Nonstlck. & industrial 40
Coatings Co.,

2.2. ¥4 B H37 B

A2 A2 & AR 714 E48e Brtst
7] {al A A&7 JF7FE(Tensile strength)
U FIAT(Loop strength)E InstronAte] THs
AHBAIE7I(UTM, Model-3366)2 KS K0412¢]
wotol SAskth. Al &' HAE 250
Y % T2 300 mm/minC & A5t
e 9 Fre] =4 WS Fig. 1o 2

o] Uepasich

e

Fig. 1. The scheme of tensile and loop
strength measurements.
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Table 3. Acid and Alkali Resistance of
Untreated Basalt Fiber

Tensile Loop Weight
Reagent | strength | strength loss
[gf/D] [gf/D] (%)
Control 2.61 1.46 -
HCI 2.11 1.05 1.23
NaOH 0.42 - 1.88
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Table 4. The Physical Properties of PTFE

Dispersions
Name TE-3893 | D-1223X | HY-014
PTFE (%) 60 60 40
Densi
syl 150 1.51 1.3
(g/cm”)
Particle | ) 0.24 25
size(um)
Milky Milky Milky
Color . . )
white white white
Viscosity
(cP) 25 20 200~350
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Fig. 2. Photos off PTFE resins after heating at
different temperatures.
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Table 5. The Treatment Condition of PTFE
Dispersions on Basalt Fiber

Dry Set
Temp. Time Temp. Time
140C 20 sec 380C 60 sec
QA A 9 2x Pt Avides v B
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Table 6. The Mechanical Properties of the
Basalt Fibers Coated with PTFE
Dispersions

Sample No.| > |LS @/D)| DPU@)

ample No.

? (gf/D) s ’
TE-3893 3.09 2.22 2.53
D-1223X 3.08 2.20 2.50
HY-014 3.02 2.07 2.44

D-1223X HY-014

TE-3893

Fig. 3. Photographs of PTFE coated basalt
fibers(50X).
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Fig. 4. Effect of pH of TMTFPS emulsion on

gelation time.
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Fig. 5. DPU(%) of PTFE on basalt fibers

dipped in PTFE and various amounts

of permeating agent.
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Fig. 6. Tensile(A) and loop(B) strength of

basalt fibers with coated PTFE and
various amounts of permeating agent.
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Fig. 7. TGA thermograms of basalt fibers.
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