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Fig.1 Process flowchart of flash furnace melting

and dust collection
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Fig.2 High temperature flue gas cooling method
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Table 4 Molar numbers of various flue gas components
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Fig.3 Structure of spray cooling box
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Design and analysis of flash furnace emergency flue spray cooling box system

TANG Xiaoyong, DOU Long
( Changsha Institute of Mining Research Co. ,Ltd. ,Changsha 410012, China)

Abstract: High-temperature flue gas will be generated in the flash smelting process of copper

concentrate. During normal operation, the high-temperature flue gas is recovered by the waste heat boiler

and enters the dust chamber and electric dust collector for purification. The purified flue gas is sent to the

acid making process by the high-temperature exhaust fan. In the event of a boiler or subsequent process

equipment failure, the high-temperature flue gas from the flash furnace needs to be rapidly cooled by the
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accident flue and sent to the subsequent dust collection and desulfurization system. Based on the process
flow and characteristics, the paper developed a spray cooling box for flash furnace emergency flue. High
temperature flue gas enters from the bottom of the box and flows vertically upward. The atomized droplets
are sprayed vertically downward through the nozzle and downward in the direction of flue gas flow. The
two countercurrent contact, mix, and exchange heat in all directions. The tiny droplets quickly evaporate
and vaporize under the effect of high temperature of flue gas. The sensible heat of flue gas is converted
into latent heat of water vapor, which makes the flue gas temperature rapidly cool to the required
temperature and then flow out through the top exhaust port. Through the practical verification of the flash
furnace production in the copper smelting technology improvement and renovation project of a certain non-
ferrous group, the overall layout is reasonable, the process flow is smooth, there is no liquid water in the
cooling box, and various technical indicators meet the design requirements.

Keywords : copper smelting; flash furnace; accident flue; high temperature flue gas; spray cooling box
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Study on corrosion resistance of copper/aluminum dissimilar metal
diffusion welding joints

TIAN Jipeng'”, DING Yunlong'*, SHAO Wenjie'>, CUI Shiyi'”, ZHUANG Zhiguo’ , HAN Bing'~
(1. School of Mechanical Engineering and Automation, University of Science and Technology Liaoning, Anshan 114051 ,China;
2. Liaoning Key Laboratory of Special Machining for Complex Workpiece Surface, Anshan 114051, China;
3. Chongyi Zhangyuan Tungsten Co. , Ltd,Ganzhou 341000, China)

Abstract; In the study, the vacuum diffusion welding process was used to successfully weld T2 copper
and 1060Al. The scanning electron microscope and energy dispersive spectrometer were utilized to
analyze the microstructure and phase composition of the diffusion layer. Corrosion immersion tests and
research on the electrochemical corrosion performance were carried out in a 3. 5wt% NaCl solution to
study and compare the corrosion resistance of each diffusion layer and the base materials. The results
show that a diffusion layer composed of the AlCu layer, Al,Cu layer, and Al,Cu, layer was formed at the
interface of the T2 copper/1060Al vacuum diffusion joint. The corrosion resistance varied in different
regions of the diffusion layer. The corrosion degree in the diffusion layer region on the copper side was
relatively mild. In the diffusion layer region on the aluminum side, the pitting holes developed into pitting
pits, and with the passage of time, irregular deep gullies were formed, which eventually developed into
exfoliation corrosion. In terms of the corrosion resistance, the base materials and each diffusion layer were
ranked as follows: T2Cu > Al,Cuy > AlCu > Al,Cu > 1060Al.

Keywords: copper/aluminum diffusion welding; diffusion layer; corrosion resistance; microstructure ;

dissimilar metals; welding; corrosion petential o
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