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Abstract

If protective performance of apron cannot be good, radiation exposure of an guardian or a patient, a person
engaged in radiation related industry cannot rise. Therefore, It will be evaluated protection performance to
radiation protection aprons by manufacturers and lead equivalent more than 0.25mm lead equivalent. And, will
show in the direction of application to clinic.

The new aprons by manufacturers(H, X, I, J company) and lead equivalent(0.50mmPb, 0.35mmPb,
0.25mmPb) measured transmitted dose rate and shielding rate, uniformity under fluoroscopy and general
radiography using to fluoroscopy system and digital radiography system, x—ray multifunction meter.

The shielding rate measurement results, 0.5mmPb apron was Shielding rate of apron of a I
company (fluoroscopy : 97.96%) was the best under six companies, and shielding rate of apron of a J
company (fluoroscopy : 96.25%) was worst. 0.35mmPb Apron was Shielding rate of a I company(fluoroscopy
1 96.79%) was the best under the three companies, and shielding rate of an H company(fluoroscopy : 95.81%)
was the worst. 0.25mmPb Apron was Shielding rate of X company apron(fluoroscopy : 90.908%) was better
than H company apron(fluoroscopy : 88.82%) than two companies. The uniformity measurement results,
0.5mmPb Aprons of X company (fluoroscopy : 0.13) and I company (fluoroscopy : 0.19) was the best under the
six companies, and J company apron(fluoroscopy : 0.45) was the worst. 0.35mmPb

Along a manufacturer and lead equivalent performance of apron protection is distinguished certainly.
Therefore, a patient, guardian or a person engaged in radiation related industry shall enforce experiment of a
lot of ways defined or evaluation so that the maximum reduces radiation exposure. Buy the apron that
protective performance is good, It will be performed through experiment and evaluation.

Key words : Lead Apron, Lead Equivalent, Shielding Rate, Uniformity
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Fig. 1. Measurement transmitted dose rate of apron under the
over tube type fluoroscopy.
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1-right acromioclavicle joint
2-sternoclavicle joint
3-left acromioclavicle joint

Clavicle part

4-right rib-7
5-mid-sternum
6-left rib-7

Chest part

7-right kidney
8-Iumber spine-3
Fleft kidnet

Abdomen part

10-right ASIS
11-mid-sacrum
12-left ASIS

Pelvis part

Fig. 2. Measurement location of apron.
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1) Over tube type®] FA17%
0.5mmPb apron®] =742}

A (fluoroscopy) & ©] &

80kVp, 3.0mAS] FA|ZY ZHSE aprono| &
el AP eSS ST A3 1282mR/s2 U
Elykar, A ZAPE 0.5mmPb apronl_'/]' 0.5mm 2o 3
AgE Ale 2 AXE AdiExts 42 Adolshi
LFERETH(Table 1).

AA, TAF 0.5mmPb apron®] FHA&FEC] clavicle
part-‘ﬂiloﬂ/ﬂ 0.26mR/s, partoﬂ/ﬂ 0.26mR/s,
abdomen partoﬂ/\i 0.26mR/s, pelvis partoﬂ/\‘1 0.27mR/s=
71 A Yel o, ]/\]- 0.5mmPb Apron-"/] E3Ad
Z-80] clavicle patt & =]oll A 0.49mR/s, chest partoﬂ/ﬂ
0.49mR/s, abdomen partoﬂf\ﬂ 0.46mR/s, pelvis partoﬂ/ﬂ

chest

0.48mR/s %2 7Hd A el =, AR A &2
A1) 0.5mmPb apron®] clavicle part ¥ XA 97.99%,
chest part®ll 4] 97.96%, abdomen part®| A 97.97%, pelvis
partl Al 97,92% = 470AF apron & 7FF 573kl JAL
2] 0.5mmPb apron©] clavicle part® 4] 96.19%, chest part
oA 96.18%, abdomen partoﬂ/ﬂ 96.38%, pelvis partoﬂ/\i
96.25% = 470A} apron 5 7H& A tE| ST

EA4, 0.5mm 7o FIAFE-E 036mR/sQ L, 2
&2 97.16% = YERh olol sk H, X, 1, JAF Z+
Apron®] Bt A& A 91.73%((FIA S
029mR/s), 97.63%(F¥ A& 0.30mR/s), 97.96%(F3%
AL 020mR/s),  97.69%(FI FHE0.29mR /5) =
ko $5s Lerdon], 1A 7 apron
o AFHE296.25%(0.48mR/s),  96.92%(0.39mR/s) =
0.5mm ‘FHEUTF T A8 .

WA, apron] 7h FAME FupH g A g
AUAAENES Azgtel AohE At 23, X
Al apron©] 7HE A3 T3 7E(0.016mR/5) 2 A}
£(0. 13%) XS BT, JAF apron©] 7 ETFLS
T FE0.057TmR/s) T A E045%) TEE HA
=3 X/\]- apron®| AFEo] 7P e AX S} AHF
Aste 1A= 2 part$] %1 (97.69%) 2}
clavicle part $1%](97.57%) AL, JAF apron®] 2}#|-&-0] 7}
A =2 A 7 W& QX+ abdomen patt 2 A

(96.47%) €} chest part $1X](96.02%) %

0.5mm

l‘

abdomen

Table 1. Transmitted dose rate(mR/s), shielding rate(%) and
the maximum declination of apron classified by location of
0.5mmPb apron classified by manufacturers and 0.5mm lead
measured under the fluoroscopy.

lavi dome o
P HETle Chest & Pelvis MaxA
Division le t n art average Declin

part i part . ation

HAE 0.29 0.28 029 029 02 0.044
XA 0.31 0.30 030 0.3 0.3 0.016

Transmitted
dose M 026 02 0.6 027 026 0.0
e/l A 049 049 046 048 0.8 0.057
PD . . . . 036
WA 0770 7.8 9760 977 .73 0.36
XM o760 97.63 9766 9.6 9763 0.125
Sielding 1 7 o 9797 97.91 97.%6  0.190
rate(%)

JAE 9619 %6.18 96.38 $B.X 6.5 0.447
Pb . . . . 97.16
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2) Over tube type?] FAI7dA](fluoroscopy) S ©]-&-g
0.35mmPb apron®] 427}

AZAPE 0.35mmPb apron¥} 0.35mm o] £} =k
& Ase 9 A AuAse 242 dolaA el
W EH(Table 2).

AR, CAF 0.35mmPb apron?] FIHMFEo] ZE ¢
204 7Hg YA YERE O™, HAN.35mmPb apron®]
FId gl AANA 7 A dEs T S,
WA 21 &-2CAF] 0.35mmPb apron©] EE ]3]l
A 3AAF apron T 7FE 58k, HAF]0.35mmPb
B X elA 370AF apron 5 7HE AsHE A

=
E=

apronO]
ok
=4, 035mm ‘g FIAFELS 0.75mR/s AL, A}
H&2 94.18% 2 YERTE o9} Hlusle] H, X, 1A}
apron ELF 0.35mm BEU AF&o] o $73Hoith

A, apron®] 7 AW FAAFES o5
HgAxE Alket A3, 14} apron©)7HE g £}

A %FE(0.03mR/s) 2 A E(0.23%) TXEE R, HAF
apron®] 7P EwtAe T TFE0.06mR/s) 3 2
0.46%) EEZ BT 1AF apron] Zd&o] 7
T3k 9119k 7P AskE fIA= 242 pelvis part(Lt.
ASIS) 121 (96.89%) <k kidney) 91 %]
(96.66%) AL, HAF apron®] ZH#H&-o] 7F ¢35k 914
oF 714 A5hE Y1 chest part(S-C joint) ¥ X](96.03%)
9} abdomen part(Rt. kidney) 1A (95.57%) ST

abdomen part(Rt.

Table 2. Transmitted dose rate(mR/s), shielding rate(%) and
the maximum declination of apron classified by location of
0.35mmPb apron classified by manufacturers and 0.35mm
lead measured under the fluoroscopy.

Clavic Abdore . Max.
Division le e n EIlS LIElky Declin
part part e .
part part ation
HAF 0.54 0.54 0.5 0.53 0.54 0.059
Transmitted XAt 0.49 0.49 0.50 0.48 0.49 0.036
dose
rate(mh/s) I Ak 0.40 0.42 0.42 0.40 0.41 0.030
Pb . . . . 0.75
HAF 9%.82  95.81 9%.75 9.8  9%.81 0.463
XAt %.16  9%.2 9%.1 %.22 9%.18  0.281
Shielding
rate(%) I Ak .86 %672 B3 6.8 6.79 0.231
.17

Pb

3) Over tube type?] FAI7A(fluoroscopy) S ©]-&-3
0.25mmPb apron®| 57427}

A ZAPE 0.25mmPb apron¥} 0.25mm He] F3 =

g Aug 2 AW AojRAE 27 dola vt
(Table 3).

AR, 270AF Al S XAF 0.25mmPb apron®] F2HA1
Faol B A o BHA dEsien, HAF
0.25mmPb apron®] FAFEo] BE fANAM o =
A vebth S, AR ZAHEE XA 0.25mmPb

aprono] B2E AN o 938k, HAF] 0.25mmPb
Ao A o A skE A
E4, 025mm ‘F9 FHAHFEL 1.30mR/s2
&2 89.87% % UHERSETE o] ¢} Blalake] XA} apron
£ 0.25mm FRo 2HFEo] o FshA e H
Hroh 2Hso] o AstE ATk
A, apron®] 7} IAE R FIAFE I} 2 &9
AZHE AMFeE A3l XAF aprono]dHiA 02 O
A3 F A FE(0.05mR /s) 2 i}ﬁﬂ%(o.%%) BXE
HaL, HAF
09mR/s)2F ZF3-8(0.66%) Btk XA} apron
of Al &o] 7 ek A 7 AstE A=
Z}Z} chest part(S-C joint) 1 X](91.06%) <} ¢
-C joint)?121(90.69%) AL, HA}F apron®] }¥&-o
bk e Astd A=
part(mid-sacrum) 9] X](89.13%) 9} chest(Lt. rib-7) $1A|
(88.46%) ATt

= o
2=

Apron o]

13l =}

A} apron< 0.25mm

N
AR
r\:l

apronO]

H iy =
TJL_E

—~
=]
=

clavicle part(Rt
1 7t

pelvis

ND>_]

3

[o2

Table 3. Transmitted dose rate(mR/s), shielding rate(%) and the
maximum declination of apron classified by location of
0.25mmPb apron classified by manufacturers and 0.25mm lead
measured under the fluoroscopy.

i Chest  Abdomen Pelvis averag Max.
Division le

part part part part e Declination
HAL 1.42 1.47 1.43 1.4 1.43 0.085
Transmitted
dose XAk 1.18 1.16 1.16 1.7 1.17 0.047
rate(nR/s)
Pb . . . . 130
HAF 88.90 8.%4 83.86 88.9¢ 88.82 0.663
Seldig b .81 W9 0.5 90.91 9.91 0.364
rate(%)
Po . . . . 89.86
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