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Abstract

Most technologies of reduction process used in the heat treatment of existent metal
products are related to metals applied to bolts and parts of automobiles, and nonmetal
such as copper. Heating conditions and reduction gases produced in above processes
depend on types of products to be treated thermally but heating systems employ
electricity commonly and the reduction gases are separated into additional production
equipment and a gas dryver and inefficiently provided into the system. Electrical heating
system has the advantage of convenient temperature-control but is not econornical
because of disadvantages of high electricity-running cost and extra installation cost of
a transformer. Accordingly, development of the system which has economical heating
mode in which provision of reduction gas and heating conditions are unified is
necessary for improvement of economy and efficiency in current reduction processes.

This study aimed to develop a new advanced heat treatment furnace using catalytic
combustion. thereby minimizing the cost during heating, supplying heat and reductive
gas at the same time and controlling operating condition freely by changing electrical
heating system to heating system by the gas combustion and regeneration of wasted
heat.
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Fig. 1 Process of copper annealing using catalytic combustion
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Fig. 2 Copper annealing furnace
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Fig. 3 Process of dehumidifier
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Table. 1 Gas concentration for C2800
copper annealing (%)

Oy, | CO | CO2| Hx |THC| HxO
12

001 ] 08| 93| 13| 131
m

Table. 2 Hardness of copper after
annealing
Standard Experiment
2 600°C | 86.7-98.9
CASOO 38 - 90
(6:4) 650°C | 72.4-776
24 HY

Table. 2& ¢ 22 =AM 2FF A

He ZA33% Abold, H=E
Vicker Hardness& Al&3lo] &A=,
AR dAE FEE 600°CelA 86.7-989
2 2AFReH,  650°CAME 724-7762
2 EE AERT ¥ AR HrHYH

A=g

Fig. 4 before and after heat treatment
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(b) after heat treatment (X 200)
Fig. 5 Crystal structure of C2800
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Table. 3 Hardness of C2680R after
heat treatment

Standard Experiment
550°C |84.6-1056
C2680R | 85-145
600°C | 79.7-86.9
*Z AWy HV
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Fig. 7 before and after heat treatment
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(a) before heat treatment (X 200)

(b) after heat treatment (X 200)
Fig. 7 Crystal structure of C2680R

(3) €% - Cu99.9% (C1100R)
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Table. 4 Hardness of C1100R after
heat treatment

Standard Experiment
500°C | 70.6-88.2
CI1100R | 75-100
550°C | 48.7-59.1
»ZAu HV
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