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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 1S50°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 1264 and 10™poise at 1264°C, respectively.
Propertics 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 hasalt

Component Pyo Sun(wt%)

SiOx 50.6
ALO; 15.5

Fe:03 1.8
Ca0 7.6

MgO 5.58
Na;O 4.04
TiO2 2.27
K:0 1.7

Total 99.09

HEok g wFErho] £2&le Super kanthal furnace
oA H2&% 3T/mnE 1550C7A] 28 2 1K gAghes
A s A1 BE AR BEXRE F 1250T, 130
0T, 1350C7A) Z42h W2|a 3AzF /A4 sl o] & Bxe
Zol i MFEZYE Ao 7R E&o] eHFoR gFoR
A d'8(quenching)A7]3L 8885 Ax7I0NA 80TE 2417 A
ZAZ 24 shich

212 9% 8880 54 ¥

211004 A3 H2Q A|RE X-ray diffractometer (0]3}
XRDE A3t D/Max- 500/PC, Rigaku, Japan)s ©}-835}9] Cu
Target, 40KV/200mA ZASZ Z£43li JADE 65 S/wet
PDF(2009)E ©]&-3loy ZA4T FHEAE Foidrh d7¢
dgel YEAHE dotRr] fste ARASHTI(TMA L77,
INSEIS, Germany)& ol§ste] Holem, =, d¥3A
+5 syt @8 ¥4%e 4 oMY S-g4EHE
elsly) st nednd 4 sqlch SEHARY]
7t deol A HFo Qg stEaloly] HEe] HEel A
AXNEEE 2elsly] ¢t A2AAEEE 3399
AL ANAELE R 4BE #gide] FaEH e &
2ozt g o] &3te] 1550ToA &d &§AI7 & ¥z
AZIEA AR GZAZ WaEdE §3t Udes AZAY
£ &3 AA=EE Aok Fig 12 127 AE
= 2L BAEE Jehyglen MrARR ALbAE
A ()7 @)l Ve A

HEA A% R = pb m

A71HEE L= 5 = @

2
pt

] -

714, i
p AL em), £ 1 F AT A(m), s - M)

Afe e 8% WA 2=E syl 9% e
ASTM C 0965-969] ##& ol&3lo L2P=E &4E 4
th Dia. 29mm x h 40mme] HFg=rhled] @Y 4FE
1500C 717 38 &8 £3 A7l £ 2@ FEE7] (Applied
test system, INC., 3310 Furnace/ oven, USA)el &t & 150
0C oA AM3] 25E WeHAl ol W FHA
10”*poise[ 107} =l &= & selstgict.

_[Efimmocouse

o
Heating element 1
A0, ctucibie ‘Basal
P wire ) ¢ wire {b)
Box Furmace

gy

t method of high temperature conductivity.

Fg. 1 Sch ic of nx




$B234 F 3 ¥ 2010 6

45

22 44 WA B4

221 B4R

Fig. 2& 2d §¥wte] 2418 @etolalolnatola ddgo

2 asta ole 7 WA} bushing® RejZ3 9k 3

AYeR ojWst thE Y4E H7PSIA @3 2-3em 379
[e]

AT U BN Yoz ggRAA 15000 7Y
S48 F olE $HEL 1400T~1450C 2] A M (refiner)ol|

A S8 FABE T o7 TlaAtE Y o]ERS WAy
£ HAE A SRR E8 Bojith o] W A A
9 FREL WAEYOA 1300T~1350C R Al YzrEch

Fig. 2 Photograph of basalt fiber spinning,
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Fig. 4 XRD patterns of Jeju Pyosun Basalts.
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Fig. 5 TMA curve of Jeju Pyosun Basalts,
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Fig. 8 High temperature conductivity curve of Jeju Pyosun Basalts.
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Table 2 Spinning conditions and diameter of fiber

] Fiber Bushing Winder Velocity
diameter(d}) Temp. rpm(L)
§um 1,240°C 4,600 2,600m/min
11um 1,240°C 2,400 1,360m/min
13/m 1,260 4,600 2,600m/min
18 1,260 2,400 1,360m/min

A (3ol A AT
UAS0 2 bushing?] &S

o winding®] 4ol Armglo] the Alo] Ak
T(di/2) Li=m(d»/2) L2 )
(d/de) =La/L1 )

oj7]4 winding %= L1 o of A A9 HAE d,
winding % Lo & w492 70| d olc}

8 (5)ef elstol UF AL ZolA winding &) ubE
Mool AL o&g 5 glow Az WAew 1240°C,
winding &% 4,600 rpmol A A2 8um, 2,400rpmel A

A 1mne] 447 Az
WA mAe) @R Aol ARAS ISP sk
XRDE olgsfo] 245w %’J@} A iy | Upefgict.

AP 7t el
e deEas vy w% o

4 oAy AR
2= 9look.

ﬂJ_,

Intensity (CPS)

2 Theta {Deg.)

XRD pattem of spinning basalt fiber.

52
i
i
o
2
o
Jo
12
oy
Hi
o n2
o
2
HL
N
-0
Ol
. -
2
[
o2
o
H1

X 38
£
led
o
ol
by
i

2 e
I oX
o a [
> 24
T
>

o O
R}

2

R
fo fie
R
o &
() r
o, ok
o

T

fe! ~d
T
H
it
st
I‘A{r
=
it
i)
{ad
o
o
<
<
=
n
%]
it
2!
pt
)
i
ne
<
e
ol
28
32
o

LEL 1506V X500

100m WD B0mm

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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