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ABSTRACT

" ™

We performed the scientific analysis through composition analysis,
micro-structure investigation, melting point and hardness test to the glass
beads excavated at Naesanri in Gosung. Through this investigation, we
could examine closely the characterization of raw materials and
manufacture technique

As a result of micro-structure investigation of glass beads, it appeared
that the bubbles in glass beads have remained. Coloring agents of yellow
glass bead was remained to the shape of inclusion. And on observing the
transparent solid particle, we can know that these do not melt the raw
materials because of low melting temperature of a crucible.

The result of composition analysis of all glass beads using ICP, these
were classified as Na20-SiO2 type of glass. Also, these added to Al20s to
improve the durability.

The value of Vickers hardness of glass beads appeared the HV 490-
530. The HV 1,440 of the transparent solid particle was much more than
that of inner glass bead. This means that raw materials do not melt
because of a low melting temperature of a crucible.

The result of melting temperature analysis of glass beads using
DSCI/TGA, it was measured about 1,250
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2.
100
2000 , ( :DP-Spray 6 , 3 ,

1)
(Microscope, Carl
Zeiss, Axiotech 100HD/ProgRes 3012) (Image Analysis systen,

Carl Zeiss, KS 300)

(Inductively Coupled Plasma
Emission Spectrometry, Seiko, SPS 1500R) 15
(si, Al, Fe, Pb, Zn, Ca, Co, Mg, Mn, Cu, Sr, Ba, Ti, Na, K)

ICP 20 60mg
, HFH 1
(HCI) 2 Microwave 4% 12
100

(1,000ppm, BDH spectrosol)
, (Heh) 2 &
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(HC104) 12
5 2
. ICP
3600 1
ssim 3
Slit 20 , 0
1.31KW, 0.7k (Na,K) 16 180 /min
Si 0.4 0.5¢ /min
12.8 15.1mm 1.0 1.2 /min
4.

Tester, Akashi, Model MVK-HVL)
200 )

/

(Micro Vickers Hardness

16 (

200gf 5

(Differential Scanning

Calorimeter / Thermogravimetric Analysis : DSC/TGA, TA Instruments, SDT 2960)

1 6

20mg
20 1500 ,
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(solid particle)

2.
IcP 8
(Naz0-Si2)
Si) (Na0-SiC2)
( , )
(Al0s, Ca0, PbO, MgO) (AL03)
2.1. 1, 4,5
3 (Naz0-Si2)
7 8wtk (AlGs) 3wtk
(Fex), (Cwo)
2.2. 2
(Naz0-Si02)
(Al0s) 2wt (Ca0)
(Fe0s)
2.3. 3
Butls (AL03)
Na0-Si) . (Fe0s)

2.4. 6, 7

Table 3

(Ce0)
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2 5 7wth (Al205)

(Naz0-Si02) . (Fexs), (Cu0),

(TiG) (Mg0)
2.5. 8

- Si, Al K
Table 3.
1 2 3 4 5 6 7 8

(D)
Silz 66.9 81.2 68.4 64.2 67.5 66.7 73.0 66.1
Na0 17.5 12.2 14.2 18.0 17.3 2.3 10.9 1.81
Al 6.66 2.471 6.21 6.58 8.38 5.49 6.99 19.0
Ca0 2.62 2.24 1.34 2.93 2.95 0.82 0.93 tr
Fex0s 1.36 1.06 1.02 1.42 1.57 2.72 3.48 0.07
K0 1.12 0.75 1.10 1.24 1.33 0.47 0.44 10.7
Cuo 0.67 0.10 0.01 0.79 0.78 0.45 0.59 tr
Ti0 0.52 0.16 0.3 0.49 0.63 0.74 0.95 0.01
Mgo 0.27 0.74 0.28 0.27 0.31 0.46 0.56 tr
Ba0 0.07 0.05 0.14 0.08 0.08 0.03 0.04 tr
MnO 0.04 0.08 0.03 0.05 0.05 0.08 0.11 tr
Sr0 0.04 0.03 0.04 0.04 0.05 0.02 0.02 tr
Co0 0.01 0.06 0.01 0.01 0.01 0.01 0.01 0.01
n0 0.01 tr tr tr 0.01 tr 0.01 tr
PbO tr tr 5.60 tr tr tr nd tr

tr : trace, nd : no detection

Table 4




, Pyrex — (

B203-Si02 : Coming , Table5 ) )
HV 490 530 8
Hv 610 ’
. 7
HV 1,440
HV 670
Table 4.
Min. RV Max. HV Aver. HV
1 463 520 501
2 513 566 529
3 485 536 503
4 49 524 508
5 478 528 511
6 482 513 497
7 461 514 494 Hv 1,440
8 655 710 674
Pyrex 602 631 614
Table 5. Pyrex
Pyrex Si02 B0s Na20 AlGs K0 Zrlz Fexs MgO Ti0 Ca0 Ba0

) 74.8 | 13.4 3.82 1.89 0.07 | 0.04 0.03 0.01 0.01 0.02 0.01
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4.
DSC/TGA 1 6 (Fig- 1, 2 )
TGA 100 , DSC
100
DSC
1,100 1,150 s
1,250 s
A (6 ) 2
8 , ;
(inclusion) , (solid particle)
ICP (Na20-Si02)
( , )

(A1203)




Sample: Glass 1

File: AGalss1.001-1

Size' 11.8864 mg DSC-TGA Operator: kbsi
Method: Ramp Run Date: 23-Oct-00 22:29
Comment: 20°C/min, Ar=100mlmin .
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HV 490 530
HV 1,440

HV 670
DSC/TGA 1,250
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