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Abstract The glass of BaO-GeO,-La,0,-ZnO system with a transmittance of more than 75 % at mid-wave infrared (MWIR)
region in the range of 3 um to 5 um is manufactured and its property is evaluated. After selecting construction that can
melt glass through flow button test, BaO-GeO,-La,0; system where 10 mol%, 20 mol% of ZnO were added respectively
were melted at 1350°C for 1 hour and BaO-GeO,-La,O; system of glass was manufactured. Among them, with 20 mol% of
7Zn0, 16 mol% Ba0-56 mol% GeO,-8 mol% La,0;-16 mol% ZnO system of glass was found to has less than 660°C of
glass transition temperature, more than 1.70 of refractive index, and more than 530 of knoop hardness. Therefore, it is
concluded that glass of BaO-GeO,-La,0;-ZnO system of glass with 20 mol% ZnO has good melting conditions at low
temperatures and excellent optical properties, thus, can be utilized for special optical materials field.
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Table 1

Batch composition of BaO-GeO,-La,0; (mole%)
BGL GeO, BaO La,0,
1 70 20 10
2 60 30 10
3 60 20 20
4 50 40 10
5 50 30 20
6 50 20 30
7 40 50 10
3 40 40 20
9 40 30 30
10 40 20 40

Table 2

Batch composition of BaO-GeO,-La,03-10mol%Zn0O (mole%)
BGLZ GeO, BaO Zn0O La,0;
10-1 63 18 10 9
10-2 54 27 10 9
10-3 54 18 10 18
10-4 45 36 10 9
10-5 45 27 10 18
10-6 45 18 10 27
10-7 36 45 10 9
10-8 36 36 10 18
10-9 36 27 10 27
10-10 36 18 10 36

Table 3

Batch composition of BaO-GeO,-La,0,-20mol%Zn0O (mole%)
BGLZ GeO, BaO ZnO La,0O,
20-1 56 16 20 8
20-2 48 24 20 8
20-3 48 16 20 16
20-4 40 32 20 8
20-5 40 24 20 16
20-6 40 16 20 24
20-7 32 40 20 8
20-8 32 32 20 16
20-9 32 24 20 24
20-10 32 16 20 32
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Fig. 1. Composition triangle graph of BaO-GeO,-La,0;.
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Fig. 3. Flow button test results by batch and temperature: (a) BaO-GeO,-La,0; system, (b) BaO-GeO,-La,0;-10mol%Zn0O system,
(c) BaO-GeO,-La,0;-20mol%Zn0O system.
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Fig. 4. Glass melting test results by batch and temperature.
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Fig. 7. Light transmittance of bulk glass samples by using IR meter: (a) BGL-1 series, (b) BGL-2 series.
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Table 4
Knoop hardness test results of glass samples
Knoop hardness Sample name
BGL-1 BGLZ10-1 BGLZ10-2 BGL-2 BGLZ20-1 BGLZ20-2
Mean (kg/mm®) 458 538 478 481 533 457
Standard deviation 274 7.2 37.8 19.6 34.7 322
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