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The thickness of Cu Filter to reduce 1/2 of the patient dose

Jung Min Kim - Sung Chul Kim’
College of Health Sciences, Korea University
Ga Chun Gil College”

Medical X —ray examination are increased double for the last 6~8 years. Therefore a patient exposure

dose should be decrease half every 7 years.

We made an experiment on copper filter thickness to decrease a patient exposure dose up fo half and

compared to the Image quality by MTF.

The results as follow

1. A thin region like extremities needs a thicker Cu filter as compared a thick region.

2. 1/2 reduction filter must be thicker when kVp increase.
3. Exposure factor should be increas when using 1/2 reduction filter : extremity is 4.0 times, chest 2.9

times, skull 1.62 times, and abdomen 1.58 times

4. The MTF of using 1/2 reduction filter is lower than without filter. But no difference of visual image..
5. 1/2 reduction filter compared with double speed screen showed almost same image quality.
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X-ray equipment : DXG-325R
X-ray equipment analyzer : Dynallyzer Il
324 F-T (Alco co.)
A1 %A - Reader : Radcal 2026
Chamber : 20 x5-60( Volume : 60 cc)
Micro Densitometer : PDA-7 (konica)
apparatus size - 300 X 25 #m
Reading speed - 0.5 mm/sec
Recorder : R-61KZ
48 E : M-1W 100R
=74 G-4, G-8(Fuiji co.)
F4A : Acryl 30x30%20 cm
Z 2} : 81, 103 lines/inch

1) A3} 944 Dynallyzerll & ©]&3le] Axe @A
&, #AHAF, ZANZY HEEE £3% oUE XAS
st

2) 149 13 o] FFD 100cmolA Cusd #3& =7}
A7, A g RS BA0 S

FAYL 50, 60, 80, 100, 120kVpE WA 7|H o]
ZAbokE 30x30 cm’® &gtk

3) TA EW YANFL FRABHY 4FE Fol
7l 9 SAAMZRE 20cm F4E FT AT F A

JoARtse wHoE arshaT

ZE(Cuw)

AFA

A
AR A

) /rzwfq]
A7

A

20cm
|

-
g

[Se—— S S
[ i

2 1 R gE e FAE F37] 9T 4E 9 wiA

D ZAY POERH PG /G2 (SD/F)
g T3e] SD/Fel FeFFAE A AT

5) SD/F7} 50% @ekdle oJdwe] FAE o, 1
oAm FANA ozmel YU W FABEE W)
A% mAsgHE T

2. HIZHEEH ALZA| A0 WElE oY e

Al
=

i

D 94 2EFAEE AANE Som otZEE 7HY A
50kVpE Z3drh @A tAE ERE 20cm otaE
o 70kVpEY, FHE 18cm o2 Eo 80kVpEY, &
F& 10cm ofzdd 120kVpE IS 5% 1.0+ fogE
Wl fg w541 A4s s 2o FBFFE A

2) AEd 13 22 THoE 7t R HREAAA
#FS 122 ol q34#9 FAE Fauth

3) A AARF FAANN Z FA4E F= 10+
basex =& W7l 913 mAsEFE *stidoh

4) Z+ ZZAME no filterAl 9 VA H AREA 3E S
sty fsted 294 gd Hae MTFE, A1zt g
A vie FASHEE AHEE AT

HAY 80kVp, 18cm ot E S AME3ty ¥HEEH
AT BES 2RPE ZRAE AE B 7

¢ 3
A3 A FAE BYS FGstol AL astg

1. DALY FHet ZHEetol mE Y2EEe F

HE &7] /st A=l Za}

FAA FAS B WE dEHY FAE €7 9
g A¥o A= & 1% 19 2004 BE upel Pk #A
4 60kVpalA ofa¥ FA 10em¥d AS ARYPAF
2 WoeE 9 F dv WEEHY FAE 015 mmCu,
°}3¥ 20cme ASdE

FEE AH2 JAAVE FAL A9 20cm) FALY
WE MAAH Y FAE AA FrHEA gov ¥
7b k& AS-(10cm) FAste]l Fristd whzEE 9

A dsdte AR vEgt & 9 #AAY
AL FA 7} dslstq e HgEyY Az 7
Bov FHAYe] FFstE A FAE 10cmE
%}% A4S 20cmE FAE A5, WHEHY FAE
100 kVpol A 22z 0.3 mmCu® 0.18 mmCu®l v 120 kvl
e 070 mmCust 025 mmCuZ el AR A 2}
olo] &% wrHEE FA Zolrt AAW FAE FHAAY

Eage)
)

}

il

A

A 2
H”
A

- 18 -



b }ﬂ] :olz ¥, HEF A mmCu
HAHA L (kVp)
50 60 80 | 100 | 120
HA (cm)
10 cm 012 ] 015|018 | 0.30 | 0.70
20 cm 010013 (015018 | 0.25
mmCu
1.0
10cm
Acryl
05

50 60 80 100
D2 2. HAA S BRG] o W) B

£% ghe ARBEL AR MY WPEFE L
_/‘[: 93 13

v EE AMEAl stdel WEE 97 fste MTF=
£ 2% 7o AR | gE= 60
kVp, 5cm Acryldl A e WM3gEE A8y A3 ALE
g2 WY MTF#2 F94 1.0lp/mmolA 054904
04572 ZrAslged, 344 201p/mm A= 0.299) 4
024= ZA3A 293 FAE FHA BR(70kVp,
20cm AcrylollAlE F3 1.01p/mmelA 069914 0.56
o2, FaF 20lp/mmolA= 02894 021F A 35 o]
AAA oz AIEE AT AL 3tdo] dolld e ¢
g oy I Aozt winjEte HA AEE #FYgste
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H 2. vtz ZEAEe &g MTF
#A % (kVp)
ety 60 70 80 120
o 7}
no Filter 054 | 0.69 | 067 | 0.65
1.0 lp/mm -
1/2 Filter 0.45 | 056 | 053 | 0.57
no Filter 029 | 028 | 0.29 | 0.23
2.0 lp/mm -
1/2 Filter 024 | 021 | 022 | 0.21
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Acryl 54
s B T (6 ey [ (10 em | (18 cm) | 20 cm)
AAM(kVp) 60 120 80 70
no Filter 33 3.3 25 40
mAs
1/2 Filter 13.3 8.3 40 60
no Filter 6.07 6.68 1042 | 1065
A F(mR)
1/2 Filter 2.6 29 41 53

22 E FA (mmCu) 024 | 053 0.14 012
o FapEshla 4.00 2.9 1.62 1.58
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KSA 4021(1997)9) H2x £A3E BH¢ 60kVp o138}
A= 15mmAlL 60~110kVpdwE 2.0 mmAl 110 kVpE
e ALoE 25mmAlICE FAHOH, YR
Mg AR #GO R 50~70kVpY W 2~3mmAl FTHAF
Qo 60~90kVpd W 2~4mmAl YIHEBAOZ 90~
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U = Filter | Filter (Cu mm) HAQe) A A FAAAS FALS A9 wtd
1.0 Ip/mm 0.67 0.55 053 Bl FAE A F7tstA @oy IAAZE ¢S Af
2.0 Ip/mm 029 | 02l 022 A UAAES Az 24 Foso A2 UERH.
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