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Abstract

Measurement of Focal Spot Size of Heavy
Loaded X—ray Tubes

Kwang Hyun Chang, Oh Soo Lim, Hyung Kee Kim, Chang Wook Song
Kyung Mo Cheung, Hwan Cheung
Department of Diagnostic Radiology, Seoul National University Hospital

In order to assure safety of both patient and operator, and to provide uniform quality radio-
graphs, it is necessary to perform periodic calibration of diagnostic X —ray equipment. A basic
parameter of diagnostic equipment’s and its image sharpness is the size(and shape the energy
distribution) of the focal spot as viewed along the central X —ray beam. This size determines
the resolution possible with the equipment and also determines the heat characteristics of an
anode. A fine focus tube gives high resolution but causes high local heating of target. In past,
the pin—hole and star pattern image measurement for evaluation of resolution have been wide-
ly used, but it produced blurring and inaccuracy of image. So newly inverted Ug—meter has
advantage in more convenient measurement method and less out—put bias than other image
measurement. The authors intended to compare measured focal size between Ug—meter and

focal spot test tool, changed state from setting to now of units.
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2. Focal spot test tool(Model—112A)
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Fig. 4. The focal spot test tool
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Fig. 49} o] @77} th& 127} barpattern ® 5 Azte] FL 3cmoln film FolA= 4
9] heavy metal target® ©|%01A Uow 1 mE Foislel dehdo. o2 e
barpattern 6719 slote2 ol o 3 FHE F AHFE 2).
slot’ H& o]fo] HE £AHA FEHA

ith. 2Elm 12 groups?] slot2 0.84 ling %2
pairs/mne} 4] 5.66 ling pairs/mn(1lp/mm) 7=} 16 (1) Resolution : 0.84—5.66 LP/mn
%y ZAIALT =279 Holzl oh=2A FHo (2) Size : 15.2x 7.6(cm) diameter
9o ™ focal spot test tool Ao Fo 2 Ay (6 % 3inch diameter)
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1. Ug—meter

White paper
Cutter’s plate

Fig. 5. Films and white paper Fig. 6. Cutting the film Fig. 7. Films arranged to be ob-
on cutter’s plate served with the maked eye.
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Fig. 8. Ug—meter put on the Fig. 9. Reading of rl(mm) Fig. 10. Reading of r2(mm)

films
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2. Test tool
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ool 4/3% AL 7iEo=2 46em(187) =
A3 film Alol9] AYE 24em(6”) 2 3t o
intensifying screeno] ¢l cardboard cassette
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(2) Focal spot size7} 1.0x2.0(mm) ) TA+e)
Piker GX—500 7]&F 22 10mAs$t 80kVpe]
2722 small 2H7 large 23L& HAASA
t}(Table. 3).

(3) A=k slo] w2 F=xboj7}t focal spot
sized] Wdloll ol=HE FFL FEX HAE
A} (Table. 4, 5).

Table. 1. Operating specification of X-—ray
unit(Piker GX —500 in SNUH)

Size of field 14 x17(inch)

Focal spot 1.0 xz.Q(mm)

Maximum voliage 150(kVp)

Speed 60(Hz)

Phase Single

Target
Storage capacity 300,000(HU)

Angle 15 (°)

Focal range 180(cm)

Generator roting 500,100(max) (mA, kVp)

V. gz

Piker—GX500 71%F<¢ 29 FA 24 load
& FA @ Fuje load® Bol e Fu|E
Ug—meter$} Test tool2 focal sizeE &35
t}(Table 2, 3).

1. Ug—meter

Table. 2. Comparison of focal spot size room 4
(Light Loaded) with room 6(Heavy

Loaded)
Room Rm.4 Rm.6
F.X Fx Fy Fx Fy
S 0.54 1.35 2.0 3.0
L 1.62 243 2.7 3.5
2. Test tool
Table. 3. Effective focal spot size for a magni-

fication of 4/3 between 4 room 6

room
Smallest | 1P/mm | Dimension of Effective Focal Spot
group of 4 Room 6 Room
resolved | group S L S L
1 0.84 4.0 4.5 44 5.0
2 1.00 3.5 3.8 3.7 4.5%*
3 1.19 2.9 3.5 3.2 3.5%*
4 1.14 2.5 3.0** | 26 3.0
5 1.68 2.3 25% | 23%* | 25
6 2.00 1.8 2.0 20% | 2.0
7 2.38 1541 1.7 2.5 1.9
8 2.83 1.2 15 | 1.3 1.5
9 3.36 1.0 1.2 1.0 1.4
10 4.00 0.8 1.0 0.7 1.2
11 4.76 0.6 0.8 0.5 1.0
12 5.66 0.5 0.5 0.4 -

Z) ** : Focal spot size

(smallest group resolved)
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223 heavy loaded® FFH]E mAso] W&
focal spot size?] W3} X & Ug—meterdl test
toolZ &A3le AWRE vlmsgew 1 FHf

Table. 4. Effective focal size obtained using Ug

—meter with the films of wvarious

Eexwigle] W& focal sized] W3S graph®
vl 2 QB35 ¢ ek (Table. 6, 7).

Table. 5. Effective focal size obtained using

test tool with the films of various

density. density.
Fx(width) Fy(length) Focal spot EF.S(widthxlength)| D
Sec E.f.s D Efs D Sec
1/60 2.7 0.63 3.51 0.63 1/60 3.2x3.7 0.97
1/30 2.7 1.15 3.51 1.19 1/30 3.5x%x3.8 1.76
1/20 2.7 1.47 3.5 1.50 1/20 3.4x4.2 2.28
1/15 2.7 1.39 3.5 1.60 1/15 3.5x4.2 2.68
1/10 2.7 1.75 35 1.79 1/10 3.7x4.2 2.85
1/8 2.7 2.13 3.5 2.30 3/20 3.8x4.4 3.05

Table. 6. It represents that the results obtained

by a test tool exposed to the same

Table. 7. It represents that the results obtained

by a Ug—meter exposed to the same

focus. focus.
Test tool Ug —meter
45 4
12 o042 odz 044 I
4 3. 9 01—©O 03.50-3.5—0-3.5—0 3.5
a5 @—33.;——9-3. - e35__037 038 3.3 351 351 3.50-3.5
3p3.2 . 337020 ezie2d 27 o 27
2.5 _ Focal 25
Z‘;C:l 2 size 2
(m) 15 (om) 1-?
1
05 05
0 —_ , \
097 176 228 2.68 285 3.05 0.63 1.15 1.19 1.39 1.47 1.5 1.6 175 179 2.13 23
film density film density
[C Width O Length [C Width o Length]
v. 4 2 2) &9 3o wE 7|2 X7} heavy loaded
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