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" Molds were estimated by using 4 kinds of molds and 4 kinds of pure metals for soda-lime-silica
- glasses (colorless and -amber container glasses) below 900 °C in reducing atmosphere.

The
estimation was Based on sessile drop ‘measurment and observation of metal surfaces., The
sessile drop measurment showed wettability by measuring the contact angle and the inter-
facial diameter between a glass and a metal.
The copper and the copper alloy showed poor wettability, and their surface roughness increased.
The iron showed good wettability and roughening of its surface. In metals except copper grain
boundary developments and surface film formations were observed after heating. The contact
angle on the nickel was determined as a function of roughness, and the following empirical.
formula was obtained. ; ’
. 6,=26.4124+18.61r+77.1 .

6:: contact angle (degree)

r : surface roughness (xm)
These results suggested that the wettability and the surface roughness, owing to the reacted

materials, the crystal growth and the kind of metals, are the essential factors for glass shaping

“molds.
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Table 2 Chemical compositions of metals

Metals Classification’ Ni ‘ Cr ‘ Cu 1 Fe

Others

Martensite C 0.1, Mo:0. 5, Sj,
HPM38* 0. . 0| — |bal.
Chemical composition (mol %) ZHBI11 *i Marteniitjes 3 jiz Z ba] gi 2P0 Mn:0. 4,
SiO; 71.0 ! SUS | ¥ ’ 2\ Mo: 0.1
NazO 14.0 SKD  * Tool alloy | — 12.0 — bal.|$* L 5,5t Mn, Mo,
Ca0 13.0 .
CN  * Copper alloy|13.0| — |bal.| 1.5{Zn:8.5, Al:7.5
Al404 2.0 opper ey i i
C — — | — 199.9 —
Thermal expansion coeff. 82.7 |1 = opper 999
25-350 °C  (X10-7/°C) 75 2 DIVEERE B Iron — Il il i 99. 9| Enameling iron
Transformation point (°C) 584 e Nickel — 99.9{ — | — | —
Table 1
Softening point G 637  Chemical composition Crom. ¥ — — 99.9 — | —
Flow point C) 900 and thermal properties * . Molds
of glass # : Vacuum deposited cromium on HPM38
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Fig.1 Schematic diagram of apparatus for sessile drop measure-
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Photo.1 Photograph of typical samples with temperature and holding time at 900 °C.
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Fig. 3 Contact angle of glass on metal
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Fig.4 Contact angle of carbon amber glass on metal
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Fig.7 Variation of contact angle and ratio

of interfacial diameter with increa-
sing surface roughness for nickel
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