https://doi.org/10.7742/jksr.2020.14.4.391 "J. Korean Soc. Radiol., Vol. 14, No. 4, August 2020"

The Evaluation and Fabrication of Radiation Phosphor Screen for
Non-destructive Testing using the Special Room Temperature Gel-printing
Method

Jun Haeng Lee
Department of Radiology of Nambu University

Received: June 30, 2020. Revised: August 25, 2020.  Accepted: August 31, 2020

ABSTRACT

In this study, we developed a phosphor film screen that can be applied to radiographs during non-destructive
testing using Gd,O0,S:Tb phosphor compounds. The image uniformity of the fabricated phosphor screen film was
analyzed by FE-SEM, RMS and RDS analysis. In addition, the tensile strength, elongation, and modulus of
elasticity of the Gd,O,S:Tb phosphor screen were evaluated by measuring the stress-strain characteristic curve. As
a result, it was evaluated that the RSD value had an excellent image uniformity within 10% of the evaluation
criteria. In addition, as a result of evaluation of physical properties, the tensile strength was 1.1760 N/mm?, the
tensile strength at break was 1.1515 N/mm?. These results suggest that the Gd,0,S:Tb phosphor screen fabricated
using the room temperature gel-printing method could be applied to digital radiography detectors for radiography.
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I . INTRODUCTION o kA9l M7} HEkA] o} WAL T E
H] 3}3] 71 AH(Non-destructive inspection, NDT)&+ | ol 94 FEE A el g

W et Fa i 29 & AAkee W olo] & ATelAE FFAE ol &sto] WA
Holth. BE XA, v-A o5 o8 WA F3 e 4 I AR dHoR A9 A4
AAE Bol o] &5y, WAt o] Fatsti A e Ao HEF S dFAT A =L dAHER QAT
A= XA Ao Aef Anrh 47 ve A aoluAel e w2 F4 % FaEs A 9
& olgso] AF RET AW RES A BE A om WA ABdedA o] §5% GLOSTH
of #gste] WEpultt o3k WAL Fapgd ALl < & A-Z R W (gel-printing method) & 471
M adyAe] AR S vF7] diitel 2R & A8tk ZEAES A 2T9S AFe
=9 el FoE 7leolH Hde FrE] 9 T, S A5 9 ddE BHe T F
3 W ALE Al=g el st glepl A F7tE AYPsATh 3 Gd0,8:Th 9] 9
AW olget wor Bsty wad =3 FHoll oFEF VA RS TEA A Y] wtel S
AR A= wd AbA Abzob @Alslm gk Ak 8 ATF AR G2 WA FaiAbel A= &
AolA o] &8 = MR Enpzxbe] girre w87 ofg® AE Atk ol A2 A<D vt
QA AgAA Aol Hi Aol yroln,  AHE AMEStel HAAE HEstaz spglon
a7t AR A 7] wFe] AAUAES] F7] o 54 "7ke w3 A4 "7 78 T8k WA
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II. MATERIAL AND METHODS
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Fig. 1. The fabrication process of Gd0,S:Tb phosphor
screen derived by sol-gel printing method.
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Fig. 2. The picture (a) of the fabricated Gd,0,S:Tb
phosphor film and an experimental setup (b) for x-ray
imaging acquisition.

(b) the experimental setup
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II. RESULT
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Fig. 3. The absorption rate of the fabricated
Gd,0,S:Tb screen at 100 kVp.
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Fig. 4. The top(left) and cross-section(right) image of
FE-SEM obtained by the fabricated Gd,0,S:Tb
phosphor screen.

Fig. 5. The obtained x-ray image of the fabricated
Gd,0,S:Tb phosphor screen.
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Table 1. The mechanical properties of the fabricated
Gd,0,S:Tb phosphor screen

QA% A= (N/mm?) 1.1760
sebAl QIFAE (N/mm?) 1.1515

HA AFE % 135

B A (N/mm2) 0.4128
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Fig. 6. The stress-strain curve of the fabricated
Gd,0,S:Tb phosphor screen

IV. DISCUSSION
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