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Figure 2 Copper with a diameter 1.5 cm and different
thickness
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(Table 1).

Table 1 Results of kVp reproducibility using Piranha 657 and
cobia

Piranha 657
LS
IR
kVp

65.0 65.0 06.0 68.0 66.3 2.00
66.0 66.0 06.0 67.0 66.3 0.50
67.0 68.0 09.0 70.0 69.0 2,90
68.0 09.0 09.0 70.0 09.3 2,00
69.0 71.0 70.0 70.0 70.3 1.90
70.0 72.0 72.0 71.0 71.7 2,40
71.0 73.0 73.0 72.0 72.7 2.30
72.0 73.0 73.0 73.0 73.0 1.40
73.0 74.0 75.0 74.0 74.3 1.80
74.0 76.0 76.0 76.0 76.0 2,70
75.0 77.0 76.0 76.0 76.3 1.80
76.0 77.0 76.0 76.0 76.3 0.40
77.0 78.0 79.0 79.0 78.7 2.20
78.0 80.0 79.0 80.0 79.7 2.10
79.0 80.0 81.0 81.0 80.7 2.10
80.0 81.0 81.0 81.0 81.0 1.30
81.0 82.0 82.0 82.0 82.0 1.20
82.0 83.0 84.0 83.0 83.3 1.60
83.0 83.0 84.0 85.0 84.0 1.20
84.0 85.0 86.0 86.0 85.7 2,00
85.0 86.0 86.0 87.0 86.3 1.60
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Cobia
e
1 2 3 H T:;)I)E
kVp

6.0 67.0 6.0 8.0 66.6 2.50
66.0 67.0 69.0 63.0 67.0 1.50
67.0 67.0 68.0 67.0 67.3 0.50
68.0 70.0 69.0 70.0 69.6 2,40
69.0 08.0 70.0 71.0 09.6 1.00
70.0 72.0 73.0 70.0 71.6 2.40
71.0 74.0 71.0 72.0 72.3 1.80
72.0 74.0 75.0 74.0 74.3 3.20
73.0 73.0 73.0 74.0 73.3 0.40
74.0 73.0 75.0 76.0 74.6 0.90
75.0 74.0 77.0 78.0 76.3 1.80
76.0 78.0 76.0 79.0 77.6 2.20
77.0 79.0 77.0 77.0 77.6 0.80
78.0 78.0 79.0 77.0 78.0 0.00
79.0 80.0 79.0 80.0 79.6 0.80
80.0 80.0 83.0 80.0 81.0 1.20
81.0 82.0 83.0 80.0 81.6 0.80
82.0 82.0 83.0 84.0 83.0 1.20
83.0 84.0 85.0 84.0 84.3 1.60
84.0 80.0 85.0 82,0 84.3 0.40
85.0 88.0 87.0 88.0 87.0 2.30

2) F7 9 kvp ¥iglo]| WE Cut Y| 5kH] 54 A¥

A Hgte] wg FE=HELE Aldste] Yt Cull FAIE
0.5 mm®} 0.5 mm, 0.5 mm<?} 1.0 mm, 1.0 mm<e} 1.0
mm, 1.5 mm®} 2.0 mm=E HIA|A 75 kvp2} 78 kVpoll A
Z}z} #Qet A3, 75 kVpollA Cu®t YO #4174 0.5 mm
°}0.5mm & W Z4H2He] Frerh 2. 1% AU B3 FAS
0.5 mm®} 1.0 mm, 1.0 mm®} 1,0 mm, 1.5 mm®} 2.0 mm
o2 WHSpAA Fget Aol A= 75 kvpt 78 kVpollA
e FEE YEWA E3H(Table 2),

Table 2 Measuring the concentration ratio of the Cu and
Y according to the change in thickness and kVp

= 75 KVp 78 KVp
SH|(mm) 100mA 12.5mAs 100mA 12.5mAs
Y Cu YsE Custk YSE Cusk
0.5 0.5 2.10 2.10 1.30 1.50
0.5 1.0 2.03 1.98 1.55 1.76
1.0 1.0 1.84 1.94 1.21 1.57
1.5 2.0 1.76 1.88 0.98 2.00

Z}7}+o] %7 0.5 mm, 75 kVpE 71202 Y of g3t Cu
O] HIE 100%= o] FH|E AHE3E A3} 65 ~ 68 kVp
oA HEHSM= 85% ~ 94%, 69 kVp ~ T4 kVpollA] %
TEHISRE 95% ~ 99%, 76 kVp ~ 85 kVpi= 101% ~ 110%
2 65 ~ 68 kVpollAl: 7t 3% Z7Fel9laL, 70 ~ 71
kVpE Zef7h= 1740 S=H3h 0, AQJg vhA] 7k
o] % 1%9] H=H3E R tH(Figure 5)(Table 3),

?5 ?8 kv
!

Figure 5 When tube voltage is changed, the
concentration of yttrium and copper changes too.,
70, 75, 78, 83, 85 kVp is from left to right, 96,
100, 108, 108, 110 %, concentration's ratio

Table 3 Results of the ratio of yttrium to copper

KkVp Cu E% Y 5% r;;;/(;)
65 0.28 0.33 85
66 0.30 0.34 88
67 0.42 0.46 91
8 0.48 0.51 94
© 0.59 0.62 95
70 0.50 0.52 9%
71 0.62 0.64 9%
72 0.75 0.7 97
73 111 113 98
274 121 1.22 9
75 2.10 2.10 100
76 1.76 1.74 101
77 1.82 1.78 102
78 1.94 1.88 103
79 223 213 104
80 1.92 1.82 105
81 227 213 106
82 2.00 1.86 107
83 1.93 178 108
84 2.50 2.29 109
85 275 2.48 110
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Table 6 Mass attenuation coefficient and the mass energy
absorption coefficient of Cu due to the change in energy'”

C
go] Aol = 75 kvpollA] Cush Y& T BES -
vebdol g0, cuet Y& B3 kvp 49 Aade o Energy ulp ten/ P
2 2
Z517] 9)8) AL 78 kVpE, BARES 100 mAR 15 (MeV) (em’/g) (em’/g)
111 =2 A7 sec 0.1, 0,125, 0,16 sec®] 202 ¥} 0.0087989 2784 182.4
A7 Cusa} Y& B3 kVp 0] ABME IR 23 2 oot 2 e
0.015 74.05 57.88
2 w2 UehfR| $atglthTable 4), 123l T} 0.02 3379 2788
TAFE 75 kVp, 100 mA AL =ZA|7F secE 0.1, O'OS 10'92 0 3'349
0.125, 0.16 sec®] 2Ao 2 HM3IAA Cut Y& E3t kVp « O'O . 4é o 4'1 6
=49 fade Wikt An Be F=E YeERich ol o5 2' o3 2'192
(Table 5). 0.06 1.593 1.29
0.08 0.763 0.5581
Table 4 Results of Cu's and Y’s effectiveness in 78 kVp 0.1 0.4584 0.2949
h—_ 1<
L = Cu = Y =g 0.15 0.2217 0.1027
o)
78kVp, 100ma, 0.1sec 0.33 0.37 Table 7 Mass attenuation coefficient and the mass energy
78kVp, 100mA, 0.125sec 0.76 0.83 absorption coefficient of Y due to the change in energy'”
78kVp, 100mA, 0.16sec 1.13 1.22 Y
Energy u/p U/ P
Table 5 Results of Cu's and Y’s availability in 75 kVp (MeV) (em?/g) (em?/g)
= B 0.0170384 102.9 46,72
EHoyxA us= = 0.02 68.55 36.2
75kVp, 100mA, 0, lsec 0.30 0.30 0.03 233 1558
75kVp, 100mA, 0,125sec 2.10 2.10 0.04 10.65 7.79
75kVp, 100mA, 0, 16sec 0.81 0.81 K 0.05 5.764 4.388
0.06 3.493 2,69
) . ) 0.08 1.607 1,228
4) Cu¢t Y& 5% kVp X9 AHTH AF 0.1 0.9047 0.6616
gubd o g HRalAe] Arle [ = [e "7 O] AL nlET) 0.15 0.3595 0.2203
9 Ao ks o Aghg X Ao AHA| 7 2 T
o wet WApile] st AsH o gashs 2 B, 75 keVelAf Cusf A FARs 0.741075
I=ILe "9 A& olgslal, AlFHPAS 11efste] A em®/gole}, a2|a AeofA Cudl %‘E 8.94 g/em*<}
- /Rl—(sl Q9 o] & o
% oluiA] EA u,, /p 2 4TS BRIk cue) 7HORH0.29 emCuSh AF) 18 Cusf 54 0.05 emS
) " 3tslH 2 $7 0,34 cmCuZ} St} o] & o] &alo] QAL vt
Elpre A2AN 8.94 g/em? ol YO AR()= B2 4o g s gEe s - oo 9
A 4.472 g/em® otk EZF Cu®t YO u/p & u,,/p =

t}23} ZtHTable 6)(Table 7)7,

<& U g
—u,/pxpxXa
1= Ie
— / E oy 2 Y - A
=75keVXe 0.741075em?/ g X 8.94g/cm® X 0.34cm
S I=T788keV
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75 keV 0] YO] Mo 2] FpAlRE 1.59575 em®/g
ot} Iu|a ALeoA Y WE 4.472 g/em?Q} oot
0.29 cmCu®t Ago] o] 8% Y] 7] 0,05 cme 113}
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o2t 22 g wEc)
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-4

=75 keVXe ((0.741075cm” /g < 8.94 g/cm® X 0.29 em) + (t,,10/ py X py X 15))

= 75 ke /X e—((1921311045)+(1,59575(7712/{,x4.472g/(m“xo,oscm))

=75 ke VX 6*2.278120745
S I=T.68keV

— Uppi/py ¢ Cu®l AFYR] FAL(em?/ g)
- p : CuYy E'E‘E(g/cmg)

~ y ¢ Cus] ] F7(em)

— Uppo/py ¢ Y] AR F5AIG(em?/ g)
— py 1 Y] WE(g/em?)

-y 1 YO A AC] FA(cm)

o IAo] we} Cut Y& &3t kVp 349 A4S 3
7¥et At Cul 7.88 ke V, Y& 7.68 ke VE 0.2 ke V X}
ol5 Ht},

v. 1 =
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A& aefste] Pt oUAE 53 B7E7t o] Fol Aok 1A
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T 28 B3 HriE BgHoR sl AJx s
AlgE AL daglth 9l £9] 75 kVpE YEsES o

Cu®t YO st e gh& AAsfoktet, aeu e gk
3 5k wl, 98%
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Ste moll 2 FEGES Ao, 16 mAs oAk
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wago] ey, 12ln et FAR 7hg ARkslel A
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Effectiveness Evaluation of the Tube Voltage Measurement
by using Additional Filter

Jun-Ho Hwang"®-Kyung-Ho Lee"-Yoon-Bong Choi"-Byung-Sam Kang?

Y Dept. of Radiology, Kyung Hee University Medical Center

? Dept. of Radiological Technology, Shingu College

Advancement in the medical field provides an opportunity for the development of medical equipment

and also enable accurate diagnosis for the inspection and the treatment of diseases,

The aging of equip-

ment due to the frequent operation produce uncertainty in the patient exposure dose, so a quality control

was implemented by establishing a safety management system on a regular basis, The x-ray tube voltage
(kVp), which is directly involved in the patient exposure dose and the life of the equipment, needs peri-
odic performance for the quality control, but it has a limitation due to the time and the cost.

In this study, we proposed a new method for measuring the kVp with ease by using the Y and Cu to
solve the problem of the time and cost. We also evaluated the usefulness and the effectiveness of the

new method and its accuracy through the kVp measurement.

After securing the condition, the amount of the tube current and evaluating the usefulness and effective-
ness of kVp measured using Y and Cu. The density range used was at 0.5-1.0, kVp was in the range of
F10%, then, we recorded the change in concentration as % of Y and Cu,

This experiment showed that when Cu and Y was at 75 kVp, concentration was the same, and when
the kVp was changed to 65 ~ 85 % , a gradual increase in concentration to 85 ~ 110 % was noted,

Key Words : Quality Control, kVp, Copper(Cu) and Yitrium(Y), Mass Energy Absorption Coefficients, Concentration
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