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Abstract: An electron beam was used to mainly utilize for polishing, finishing, welding, a lithography process, etc. Due 
to the high technical level of difficulty of high-power density electron beam, it is difficult to secure related technologies. 
In this study, research was carried out to improve the machinability by developing the vaporized amplification sheets to 
realize the electron beam drilling technology. Their vaporized amplification sheets were analyzed by using the 
measurement of chemical and composition, which is such as TGA, SEM. We analyzed micro-hole processing using a 
microscope. Also, the thermal characteristics of vaporized amplification sheets are highly significant for applying to 
high-power density electron beam technique. So, we finished the vaporized amplification sheets according to the process 
conditions and analyzed it according to the machining conditions of the electron beam. It was confirmed that the effect 
on the experimental results differs depending on the influence of the metal powder contained in the developed material.
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No. Voltage
(kV)

Current
(mA)

Pulse
(ms)

1

120

3 5
2 3.5 4.5
3 4 4
4 4.5 3.5
5 5 3
6 3 2.5
7 3.5 2
8 4 1.5
9 4.5 1
10 5 0.5

(Gaussian Distribution) , 

. , 

.
Fig. 6

. 



- 61 -

- 6 -

Fig. 6(a) 5
, 

. 3
839.25 . , 

10 401.22 
.

Iron Nickel
, 1.5 ms 

, . 
Iron 403.06 , 
Nickel 425.14 . 

Copper Powder
. 

, Copper, Iron, Nickel 

. 

1) 
SEM 

.
2) TGA 

(Copper, Iron, Nickel) 
, 1 , 2

Copper
.

3) 

.

, 
Copper Powder

, 

.

, 

.

“

” (10063367) 
. . 

1) Lee, E. S., Baek, S. Y., & Cho, C. R., “A study of 
the characteristics for electrochemical micro 
-machining with ultrashort voltage pulses”, The 
International Journal of Advanced Manufacturing 
Technology, 31(7-8), pp. 762-769, 2007.

2) Kumar, K., & Agarwal, S., “Multi-objective 
parametric optimization on machining with wire 
electric discharge machining”, The International 
Journal of Advanced Manufacturing Technology, 
62(5-8), pp. 617-633, 2012.

3) Tan, B, “Deep micro hole drilling in a silicon 
substrate using multi-bursts of nanosecond UV laser 
pulses”, Journal of Micromechanics and Microengin 
-eering, Vol.16, p. 109, 2005.

4) Kurt, T. H., Ferdinand, V. A., OSTENDORF, A., 
KAMLAGE, G., and NOLTE, S., “Micromachining 
of metals using ultrashort laser pulses”, 
International journal of electrical machining, Vol.4, 
pp. 1-6, 1999.

5) Olshanskaya, T. V., Salomatova, E. S., Belenkiy, V. 
Y., Trushnikov, D. N., & Permyakov, G. L., 
“Electron beam welding of aluminum alloy AlMg6 
with a dynamically positioned electron beam”, The 
International Journal of Advanced Manufacturing 



- 62 -

Metal Powder

- 7 -

Technology, 89(9-12), pp. 3439-3450, 2017.
6) Kang, E. G., Kim, J. S., Lee, S. W., Min, B. K., & 

Lee, S. J., “Emission characteristics of high-voltage 
plasma diode cathode for metal surface 
modification”, International Journal of Precision 
Engineering and Manufacturing, 16(1), pp. 13-19, 
2018.

7) Kim, S. H., Jung, S. T., Kim, H. J., & Baek, S. Y., 
“A study on machining characteristics in vaporized 
amplification sheets of electron beam”, Korea 
Society of Die & Mold Engineering, 12(2), pp. 
46-50, 2018.

8) Kim, S. H., Jung, S. T., Kim, H. J., Baek, S. Y., 
Kim, J. S., & Kang, E. G., “A study on the 
preparation method of vaporized amplification 
sheets and electron beam machining characteristics”, 
Journal of Manufacturing Processes, 50, pp. 
234-240, 2020.

2019 3 : 

2019 3 : 
, 

< >
E-Beam, Laser, 

2020 2 :  
( )

2018 3 : 
, 

< >
, 

2011 2 : 
( )

2012 5 2015 8 : 
, 

2015 8 : 
, 

< >
, 

2007 2 :  
( )

2008 2 2009 2 :  

2009 3 : 
, 

< >
, CAD/CAM/CAE


