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Microwave Melting of the Basalt Rock and Fiber Spinning
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High performance functional fibers are demanded increasingly in the modern industries, while the
inorganic fibers such as carbon fibers, glass fibers, and metal fibers are representative among
them in that they have high strength, consistent properties in a broad temperature change, efc..
This paper reports on the experimental trial to apply the microwave furnace on melting the natural
basalt rock that spreads overall on the global surface and is supposed to be used as the raw
material for the inorganic high performance fiber. Results showed that the new method to use the
microwave as the heating source to melt the basalt rock was feasible. The crucible spinning could
effectively applied for producing the basalt fibers up to 10 micrometer diameter, when the crushed
basalt rocks were used. For drawing the molten basalt the drawing roller surface feature was a

very important factor.
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Fig. 1 Construction of the basalt fiber spinning system
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Table 1 Specifications of the microwave furnace

Max temperature 1,600C
Hot zone 80x80x40 cm”
Max heating rate 100 C/min

heating: £5C

Temperature deviation -
constant temperature: £3 C

Programmable
10 steps (1 program)

controller
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Fig. 2 The crucible used for the experiments
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Fig. 5 Press roller usede for drawing
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2.3.3 A5 (take-up part)
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balance part and the winding part

2.34 old #zt 2oj

Alolzg st 2 e E7hAA 55 &
e @R 9s dAFes gyl fsiM =7
Yl A3 E7hA9 A Age A2 F2F
4 Wgolrt vk I Art YR gFod 2l
E8 Aol &6 XA 2 A &) H
A A=yt R AW AFE ARE eln
oA FES mstHo] 9zhel &7 W=
of ”zete] dF Heo] AT

ol ox R &
o ”

o

Fig. 7 Photograph of the fiber drawing process
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Table 2 Contents of the basalt rock used for experiments

Compositions|SiO,|ALO,Fe,0:MgO[Ca0 KO Ti0, PO others

Contents

(weight %) 56 (17.4/11.8/32199|1.7| - | - | -
weight %
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(a) Drops due to the high viscosity of the molten

(b) Dripping on the tray due to the low viscosity of the
molten
Fig. 8 Situations in which the basalt rock is molten
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(a) crucible

(b) refractory system defected by the boiled basalt
Fig. 10 The results of the boiled basalt
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Fig. 11 The side shape of the basalt fibers

Fig. 12 The cross-sectional shape of the basalt fibers
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