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ON THE ELECTRODES OF GAS-DISCHARGE LAMPS
Reviewer – Doctor of Engineering Sciences O. V. Nyzhnyk
We have developed a method of applying of emitter on the electrodes of gas-discharge lamps, which differs that before and during immersion and exposition of electrodes in suspension the last one is irradiated by ultrasound which is turned off before electrodes would be taken out from suspension. We have conducted experimental researches on the electrodes of DRL-250 lamps concerning influencing an ultrasound on the increase of emitter mass which is inflicted on an electrode, and on the degree of filling of internal cavities of electrode by emitter. On the basis of these researches we suggested a technology of the ultrasonic applying of emitter on the electrodes of gas-discharge lamps. In the article the results of the conducted experimental tests and comparative descriptions are given for the methods of applying of emitter on the electrodes of gas-discharge lamps using the known technology and using ultrasound. 
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     Statement of the problem. The term of service of gas-discharge lamps is determined by quality of applying of emitter on their electrodes which depends, in it’s turn, on evenness of causing of layer of emitter and filled of internal cavities of electrode by emitter [1]. 
Analysis of recent research and publications which begin to solve the problem. The known method of applying of emitter is in immersion of electrodes in a liquid in which an emitter is suspended, exposition in it and subsequent evaporation of solvent [4]. This method, unfortunately, does not provide the high-quality filling of cavities which formed the coils of spiral and kern. Partly this problem is decided by applying of emitter on the electrodes of gas-discharge lamps by vacuumizing [3]. A method is that electrodes load in an air-tight vessel, pump out air from it, whereupon in a vessel under pressure give suspension of emitter, in which there is an exposition of electrodes. After exposition of suspension is united, electrodes are taken out and evaporate a solvent. But this method is technologically difficult, it is accompanied by the considerable losses of expensive suspension in the pipelines of technological equipment.
Purpose of research is to explore the ultrasonic method of applying of emitter on the electrodes of gas-discharge lamps for the increase of mass of emitter, improvement of workability of process and diminishing of losses of emitter. 
Task of research. On opinion of authors, an ultrasonic irradiation will improve filling of electrode cavities by suspension due to the change of it physical descriptions, such as a closeness and viscidity, and decrease speed of settling of emitter in suspension which will be foster reduction of variations of mass of emitter on separate electrodes.
Research methods. We did research with the use of suspension of powders of barium zirconate and yttrium oxide in water on the electrodes of mercury arc DRL-250 lamps of high pressure, which shows by itself a central bar – tungsten kern by a diameter 1 mm with the wrapped around it the double-layer spiral from a tungsten wire by a diameter 0,4 mm with the number of coils in the first layer are 11±1, in the second layer are  8±1. Using the known method of applying of emitter electrode is dipped and kept in liquid suspension of emitter, and then it is taken out and evaporate a solvent. Before immersion, during immersion of electrodes in suspension the last one is irradiated by the ultrasound which is turned off before electrodes would be taken out from suspension.
Results of researches. Practical realization of such process is that in a vessel with the radiator of ultrasound located in it pour the emitter suspension and turn off the generator of an ultrasound. Electrodes contain in the reticulated basket which is put into a vessel with suspension of emitter. After keeping of electrodes in suspension an ultrasonic generator is turned off, a basket with electrodes is taken out and contained in a drying closet in which evaporate a solvent. For comparing to the known technology parallel we inflicted an emitter on other party of electrodes without application an ultrasound [2]. In both parties (for 13 pieces) we defined mass of electrodes without an emitter and with an emitter at once after drying. After weighing electrodes with an emitter, inflicted after both methods, we placed in test tubes and jolt all party, then poured out in flat cuvettes and blew through compressed air for the delete of emitter which peeled off from electrodes, and weighed every party again.
The results of tests are cited in a table below
	Middle mass of electrode (mg)
	Known
method
	Ultrasonic method

	Increase of emitter

mass
comparing with
known
method


	Before emitter applying
	440,8925
	440,2824
	

	After drying


	445,6975
445,6975


	446,4996
445,6975After of drying

445,6975

446,4996


	

	After cleaning of emitter which peeled off


	442,1513
	442,0494
	

	Middle mass of emitter which was inflicted on an electrode (mg)


	

	After drying


	4,8050
	6,2172
	29,4 %

	After cleaning of emitter which peeled off


	1,2588
	1,7670
	40,4 %


From information of table is evidently that the method which authors offered is enables to increase mass of inflicted on an electrode emitter which will promote the resource of arc mercury lamps [5]. Growth of mass of the inflicted emitter takes place due to denser filling of internal cavities of electrodes that provides more reliable connection of emitter with an electrode. It is necessary to specify on substantial influence of closeness of suspension on mass of emitter. Using of suspension with a large closeness increases mass due to an emitter which is located on the external surfaces of electrodes, but notedly diminishes the amount of emitter in the cavities of electrodes. Also an ultrasonic irradiation diminishes speed of settling of emitter in suspension which will be instrumental in diminishing of variations of mass of emitter on separate electrodes. Simple geometry of capacity and deceleration of settling of emitter in suspension provides diminishing of technological losses of emitter.
Conclusion. The offered method allows to increase mass of emitter on electrodes, abbreviates dispersion of values of mass of emitter which caused the vibrations of closeness of suspension, enables to inflict an emitter on large parties of electrodes simultaneously, that increases the labour productivity in a few times on this technological operation. Application of the offered method does not increase a laboriousness of process, does not need difficult equipment in connection with what it can be realized without substantial expenses in the existent technological process of making of electrodes of gas-discharge  lamps.
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