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Studies on the Melting Characterization of Basalt and its Continuous Fiber Spinning

Hye-Jung Park’, Sun-Min Park™*, Jae-Won Lee" Gwang-Chul Roh™ and Jae-Keun Kim™

ABSTRACT

Basaltic fiber was prepared by continuous spinning process from Jeju Pyosun raw basalt materials. First, for confirming the
melting characterization of basalt, basalt raw material put into Pt crucible and melted up to 1550°C then quenched by dropping
it into water. After quenching, the optimum fiber spinning conditions were investigated by measurement and analysis of XRD,
TMA, high temperature viscosity, high temperature conductivity and high temperature microscope. The optimum spinning
temperature and viscosity for preparation of continuous filament fiber were 1264C and 102'8poise at 1264°C, respectively.
Properties of prepared spinning fiber were confirmed by tensile strength, FE-SEM, heat resisting test and others. The tensile
strength of fiber prepared by spinning conditions of the bushing temperature 1240°C and winder speed 4600rpm was 3660MPa.
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Table 1 Chemical compositions of Jeju Pyosun basalt

Component Pyo Sun(wt%)

SiO; 50.6
Al,O3 15.5
Fe203 11.8

CaO 7.6

MgO 5.58
Na,O 4.04
TiO, 2.27

K20 1.7

Total 99.09
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Fig. 1 Schematic of measurement method of high temperature conductivity.
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Fig. 2 Photograph of basalt fiber spinning.

MPARRSIO] el 9113 bushinge 8-8E0 A A4
3} 259l 1240T~1260TCE SA3t== Aoj=™ bushing2]
tip Z=ZFo] W3 8-5=> windero| £jsto] bobbine] 31t
Bushing tipe] =E3S(nozzle holes)S Fist= &8E9
Fe HARAIQ Poissieulle’s equationo]] oJ3to] (3)4lo2

of e,

F= mpgh/8nL 3)

714,

F @ &9IAIZte] bushingd] &8 o= 629 4
C8EEY T
1Y MEE
. bushing®] base platedf| A 8852 =9]
DA 2EolA &5 A
. bushing tip2e] Zo]

rs -oTwQe o

A @A bushing®] WALe o] whel w2 Buh &
F0] ofo] AHET windere] Lol olste] WALE gl
Lot ARgow Audom Fofdl Ao Wibemet
windero] 7H= %ol wet Heel Aol AYHOR WAL
£ 9 g SEE Qus] Aojuojof gk

222 WA AR S4BT

AFe #Ade] AR Pgog MEE Ak Waslgich o
A 9o ARAPS BRlsy] $Jate] X-ray Diffractometers
olgsto] Z2sioich. AL single filament fiberol tjs}o]
KS L 6803:2002(gkaif-hidfrel ol B4 Aldw)el Al
WS olgsto] 245k, FE-SEM (JSM-6700F, JEOL, Japan)S
olg3to] Ao AL FISIEEA filament fibere] 1=
= o] ARESH 1 AFVI= o
A HER HFL A ¢ U AR SET A% AL
Hel Age A S1sIA
TS| oETLS 7|ES & 9l AL A8ttt Fig 3
o VPR FYE AT ARG RAED dehick

£y 4
of = —-
Af
7] A,
of : Q& Z=(MPa), Fr : 2Tl QIA8FE(N)

At B Ge] The (i)

Hard paper
KFiber
Tape
|<]— 2.5cm —(>|
Epoxy
4.5cm

Fig. 3 Schematic of prepared tensile strength test sample.
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Fig. 4 XRD pattems of Jeju Pyosun Basalts.
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1550 Cof|A] dFQF Hgo] &4 883kl en 12507, 13007C,
1350Col . FYAAE 2% peakrt A71A o Ao B
of gAYl FeoldE fAES Bld 4 lrh uebA
Lol AFo] AAA Felog A5 HRARA] 1250T, 1300,
1350C WelolA PABtE Mt WA AHE ved
Aoz Az

Aol Had ZRele AY FL o] Tt Tso) o=
ol Tg7h %ths 2 1w eyl Sadtths 2 Ut
Ehuich whebd WEQH WS 1550To) A S8kl =YAlzl

A R(8-§H) 5x5x10m)E o]-&-5}o] m%ﬁﬁﬂi Tg, Ts, &
WAARE AT G Fig. 5 ehh ek 1 A% f2
}\\—:!‘IQI“E‘ (‘)——!_h?_].—;ﬁ[]—o-i Tg7]- 650 CX“EOIUE ﬁuo]_'] Tg%
699.4C, Tst= 787.6Colw AB7Gak: 747x 107/CE 1

ehfo] ARG Afel dAel ST ROR ArFT
100
\
80 . /[
Tg 699.4 °C o
w/ Ts 787.6 °C]
60 -| g
- 7
g o
& 404 /
20 /
0 ,// a74.7% 107 °C
200 400 600 800

Temperature (°C)

Fig. 5 TMA curve of Jeju Pyosun Basalts.
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Fig. 6 High temperature microscope pictures.
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Fig. 8 High temperature conductivity curve of Jeju Pyosun Basalts.
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18um 1,260C 2,400 1,360m/min
Fig. 10 FE-SEM image of basalt fiber after tensile strength test.
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Fig. 12 TG-DSC curve of Jeju Pyosun basalt fiber.
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