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Abstract

The purpose of this research was to design and to build a crucible furnace using oxygen —
acetylene mixture as a fuel gas for testing the melt of metal and alloy by capacity test and molten test.
The structure of the furnace is stainless steel S304 with the dimension of 32 X32 X30 cm’. The
partition was installed on a carriage in which it can be turned around when pouring fusion metal by
hand - rotated wheel gear box. The inner of the furnace was lined with 5 layered insulator and
refractory. The installed furnace was characterized as a high alumina crucible with 65 mm. in
diameter, 6mm. in thickness and 130 mm. in height. It was attached to the frame to prevent exhaust
gas from touching liquid metals. Stainless steel hood lined with refractory material in the inside part
was used to control atmospheric with inert gas. The combustion chamber was 120 mm. in diameter
and 150 mm. in height, There was a fin spiral attached to the wall of a chamber used to constrain
flame circulated the crucible before exiting the top ceramic tube of the chamber. The air blower was
installed on the tube, and the burner nozzle was installed in the ceramic tube at the rear bottom of the
chamber air flow rate velocity 1.47 — 1.68 m/s or with the volume 1.84 — 2.11 /s. The temperature
adjustment was done by confrol and mixture of fuel gas. There were 2 stages of operation. The first
stage was to warm the wall of the furnace by controlling mixture ratio of C,H, and O, by 8 : 1. The
second stage was to heat the combustion chamber for alloy molten under temperature of 700 °C with
air flow velocity 1.47 m/s and mixture ratio C,H, and O, was10 : 1, as well as alloy molten under
temperature of 1200 °C with air flow velocity 1.68 m/s and mixture ratio C,H, and O, was
approximately 6 ~ 8 : 1. The quantity of metal used for melting was approximately 200 — 300 grams
per batch. The efficiency of crucible furnace to compare with input energy and molten metals energy.

The result was found satisfactory and indicated that it can be used for melting pure and alloy metals



under temperature as high as 1200 °C. The efficiency of furnace was influenced by the amount and
the mixture ratio of fuel gas, the air velocity from a blower and the temperature of the exhaust gas.
Efficiency of the fuel consumption in the furnace tended to be exponentially when melting
temperature increase. The combustion chamber temperature was able to be increase or decrease by
adjusting flow rate of acetylene gas and constancy of temperature was controlled by fix mixture ratio
of C,H, and O, at about 8 ~ 10 : 1, and the adjustment of air flow rate at 1.47 m/s. There was a
limitation of the crucible furnace since it was not durable under sudden change of temperature and it
prances to be contaminated when using with other equipment. According to the test, it was
recommended that the efficient furnace should be the one made from silicon carbide crucible in order
to resist thermal shock. Moreover, it was necessary to separate crucible for each type of metal in order
to prevent contamination. For the ease of controlling and operation, the furnace should be equipped
with the automatic burner with reversed fire back protection, automatic fuels control, safety FM

approved main fuels valve spark ignition, and combustion temperature control of fuel flow.
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