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Abstract: Currently, Korea is an aging society, and it is expected to enter a super-aging society in about 4 years. 
Accordingly, many X-ray technologies are being developed. In X-rays, 99% of X-rays are converted into heat energy and 
1% into light energy (X-rays). 99% of the thermal energy raises the temperature of the anode and its surroundings, and 
the cooling system is an important factor as overheating can affect the deterioration of X-ray quality and shortened 
lifespan. There is a method of forced air cooling using natural convection. Therefore, in this study, when X-rays were 
taken 5 times, Flow analysis was performed on heat removal according to temperature rise and cooling time for the heat 
generated at the anode of the X-ray tube (input power 60kW, 75kW, 90kW). Based on one-shot, the most rapid 
temperature rise section increased by more than 57% to 0.03 seconds, A constant temperature rises from 0.03 seconds to 
0.1 seconds, It is judged that the temperature rises by about 8.2% or more at one time. After one-shot cooling, the 
cooling drops sharply from about 60% to 0.03 seconds, It is judged that the temperature has cooled by more than 86% 
compared to the temperature before shooting. One-shot is cooled by more than 86% with cooling time after 0.1 seconds, 
As the input power of the anode increases, the cooling temperature gradually increases. Since the tungsten of the anode 
target inside the X-ray tube may be damaged by thermal shock caused by a rapid temperature rise, an improvement 
method for removing thermal energy is required when using a high-input power supply.
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. Table. 1
.

Fig. 3 X-ray 5 (1
One-shot 0.1s, 19.9s), 100s

Fig. 4 5

. X-ray
0.1s, 388.27℃ 80.1s, 547.08℃

, 0s, 59.22℃
100s, 242.68℃ .

1 One-shot o.1s
0.03s 57% 0.03s

0.1s . 

Part Material Density
[kg/m3]

Thermal conductivity
[W/(m〮K)]

Specific heat
[J/(kg〮K)] Emissivity

Anode
Tungsten 19400 134-171 77-89 0.1

Molybdenum 10200 104-140 262-394 0.18

Cathode Ni 8908 90.9 730 0.2

Rotor shaft Molybdenum 10200 104-140 262-394 0.18

Glass bulb Borosilicate glass 2230 1.2 830 0.07

Rotor Cu 8810 270-322 388-477 0.2
Insulation oil Mineral oil 800 0.16 2000
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Fig. 5 X-ray 5 (1
One-shot 0.1s, 19.9s), 100s

Fig. 6 5

. X-ray
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, 0s, 81.99℃
100s, 288.97℃ .

1 One-shot o.1s
0.03s 59% 

0.03s 0.1s . 
52℃ , 8.2% 

. 
One-shot 0.3s
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89% . 1
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100s, 288.97℃ .

1 One-shot o.1s
0.03s 60% 

0.03s 0.1s . 
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