
Proceedings of the 11th euspen International Conference – Como – May 2011

High Resolution and Accuracy Powder Dispenser Using

Metal Filter.

C.W. Lee1, J. Y. Song1, T. H. Ha1, J. H. Lee1.
1KIMM (Korea Institute of Machinery and Materials)

lcwlej@kimm.re.kr

Abstract

LED has been in the spotlight recently because a white LED has been developed.

Application of color LED is limited to indexes, so the market for color LED is small.

AS white LED can be used for lighting, the market for white LED will see dramatic

growth. The optical efficiency of a white LED has to increase in order for it to be

used for lighting. As the optical efficiency becomes 80lm/w, a white LED can be

applied to the BLU of LCD TVs and to computer monitors. If the optical efficiency

of a white LED is 120lm/w, it can be used for lighting. This will make the LED

market increase dramatically. Until now, a single semiconductor process cannot make

a white LED. There are four methods of making a white LED. Among the 4 methods,

currently the method of using blue LED and yellow phosphor is the most common.

Depending on the amount of yellow phosphor, the chromaticity of a white LED is

determined. Especially in the current largest market for BLU, the chromaticity of a

white LED is very important. So, the control of phosphor quantity is very important.

Yellow phosphor is a powder with a size of in the tens of microns. The base of

phosphor has a high ceramic hardness. Because of the wear caused by phosphor

powder, the life of a powder dispenser is short and long term accuracy is not good.

There is motion relative to the powder in all conventional methods. This relative

motion causes the wear of the powder dispenser. In this study, we use a porous metal

filter to minimize the relative motion between the phosphor powder, which solves the

aforementioned problems. Using a porous metal filter and a vacuum enhances the

resolution of the powder control. The wear caused by the phosphor powder is

minimized by using open scrapping. The method of open scrapping will increase the

life of the powder dispenser. The powder dispenser developed in this study can be

used in LED as well as in the pharmaceutical sector.
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1 Conventional powder dispenser

Conventional powder dispensers can be divided broadly into continuous and

intermittent types. Continuous type powder dispensers use a screw feeder to push the

powder. Intermittent type powder dispensers have several small regular spaces that

are associated with resolution. In order to increase the resolution of powder

dispensers, the regular space should be reduced. Too much small space cannot be

filled in conventional continuous type powder dispensers, so there is a limit to the

resolution in conventional continuous type powder dispensers. Both methods have

relative motion of the powder that causes wear of the powder dispensers. The higher

the hardness of the powder the more severe the wear of the powder dispenser occurs.

The foundation of phosphor is ceramic, the hardness of which is very high; the size of

phosphor is very small so phosphor powder causes serious wear to powder dispenser.

This wear is serious because relative motion is very great in continuous type

dispensers.

Figure 1: Conventional powder dispenser problem

2 Powder picker using porpous metal filter

Figure 2: Fine powder picker using porous filter
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Figure 2 shows the basic principle of the powder picker using a porous metal filter in

this study. A porous metal filter is inserted between the chamber and the nozzle.

Nozzle diameter is 0.5 mm and thickness is 1 mm. The chamber is made vacuous or

pressed by an air valve on the top. The nozzle is made vacuous or pressed by the

porous metal filter, preventing passing of the powder to the chamber. The nozzle is

forcibly filled with fine powder in a vacuum so even a small nozzle is easy to use for

filling. This overcomes the disadvantage that resolution is normally low in

conventional continuous type powder dispensers. The powder is also discharged

forcibly by compressed air.

Figure 3: Operation sequence

Figure 3 shows the operation sequence. The picker is located on the phosphor and the

chamber is vacuous using solenoid valves. The nozzle is filled with yellow phosphor

and then additional phosphor around the nozzle is removed by sponge scraping. The

phosphor is forcibly discharged by the compressed air to a regagent bottle through a

solenoid valve. In this process, powder relative motion only occurs in the sponge

scraping, so this process minimizes wear and lengthens the life of the powder

dispenser.

3 Powder dispenser using porpous metal filter

In this study, four types of new powder dispensers are designed based on the above-

mentioned picker. The first model does not fill the powder in the nozzle because of

the sealing problem. The second model is designed to solve the sealing problem, but

does not solve the problem completely. The sealing problem is due to a sintered

porous metal filter that cannot be processed. The metal filter is changed to a sheet

type in the third model. The fourth model is a compact design.
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Figure 3: Four types of new powder dispensers

Table 1 shows the weight of single dispensing,; the mean is 0.33 mg and the standard

deviation is 0.0366 mg. Table 2 shows the weight of ten times dispensing,; the mean

is 4.47 mg and the standard deviation is 0.119 mg. The weight of ten times dispensing

was expected to be 3.3 mg but the actual value was 4.47 mg. The difference is

atributed to the non-linearity of the balance. In this study, the new powder dispenser

is designed to have high resistance to wear with high resolution.

Table1: The weight of single dispensing of the phosphor powder

Table2: The weight of ten times dispensing of the phosphor powder
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Count 1 2 3 4 5 6 7 8 9 10

Weight(mg) 0.32 0.29 0.33 0.27 0.35 0.39 0.39 0.32 0.33 0.31

Count 1 2 3 4 5 6 7 8 9 10

Weight(mg) 4.43 4.67 4.41 4.40 4.70 4.46 4.51 4.45 4.39 4.29


