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ABSTRACT

This study aims to develop and manufacture a device for inspecting impurities in a sealed aluminum
container using an X-ray technique. Two X-ray oscillators and detectors are used to detect the entire sample.
The stage for sample movement was fabricated using two high-voltage generators and X-ray detectors
arranged diagonally. In addition, the high-voltage generator is composed of a vacuum tube, a high-voltage
generator, and circulating oil for cooling. It includes a control unit for controlling other equipment, a power
supply unit, and a video output unit; the most important part of the X-ray is the X-ray generation part. In
this study, a flat panel was used along with the aim of developing the detector part. In particular, the
development of the scintillator introduced in this study is a primary focus. The developed scintillator can be
combined with a lens and can then be assembled with a charge coupled device (CCD) sensor.
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Table 1 X-Ray integrating sphere measurement

Optical Peak Half-width
sample | permW) | Wavelengthm) | (nm)
29m 0.0011 544.6 75
57un 0.0014 544.7 74
95um 0.0009 544.7 74
Rim | 00013 5446 75
Usm | 00015 544.7 76
30um | 0.0088 544.6 76
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Fig. 2 Comparison of image magnitude to distance
change from X-ray generator

FA W& 1 mm ¢ o|EAS &FuF A Y
3t Xrays ZAFSHAT

HHAA 7} Xray ER7|25E A 7F 2ol 3o
ut GA=re HEE Seto g HlwElr] 9s)
Fig. 20 YELATE Fig 29 A% AdE Xeray 23
ZI|25H 4] AgrF 27 50 mm, 100 mm,
150 mm, 250 mm, 500 mm & w] FAF=F7]2] A3}
£ Uehd Aotk 2] (2)ol 98t H Xeray Hi&2 ©]
2o 7 747} 11, 5.5, 3.66, 2.2, 1.1°]t}. o] 23 o
E2E Xray 7IEREH AHAAAS AL 50
mm% -9 500 mm¥Y A FFI7E 50 mmY
o) 500 mm Et} 108] A= Fof st} Ago=z 7+
7zt o) & A 29 J33r] HelsE 50 mm ¥
o 500 mm ¥ WET o] AANE vu 2
I 70u) A= & A= &3 HAUoh

o

AR ~HEH G Ee 7HAFAe HE FAF
o] ok ABA FA Zlolo] mEE JHAIFAHY
B2 o] wslel #A L YT
E AT MdelA AgE g FAs 44 A
FAY FAE 49um, 57um, 95um, 121um, 245um, 310
umo| T}, Table 291X = 2=HEH HU 7 =(peak
intensity)S UEFATE Table 29 AHeld A3 A
of ojat® AFAL FAVE AL AFRU FAE
uf AFA A R = /"HEEQ Ha Ax7t

Table 2 Spectrum peak intensity

Peak Intensity

thickness (W/nm)
49m 5.47x10°
57um 6.88x10°
95um 4.68x10°
121ym 7.38x10°8
245m 7.07x10°
310um 5.13x107

37 UErGS o 5= 9t B3 3l0me] AS H1
A7) gk M9 2H(orden)d = ZA UERSTH
AJATY FASE FAeTS HEE82 9 F
obxith. ey shAEe] W= ABATE TS
B Yol A Xray7h A2 FEagsiA AEErt
HolA = AA7F vEbdTh At A3AE wE
H 7HA3e] M7 AAE CCDE HE37 Xrays
FAS =Y FFS W=t oA A EE Xray
Ao AFZo) An#E 3 o) /‘*J/Hﬂ FA 5
Z¥std wagd JhABe BAFE Xray S5 2o
7} Zragtel whel EolE nl OME} 7HAE e &
HS Z7hAIZIT

4.4 B

X-rays ©]-&3 WHIHARZHE At A
TE It ted 22 Z2ES EAT
L2 dFelA 7Bt Al=se) g Qdrkxdst
o F7tl W& AMFEIF Ha 30 kv o]
ELZJ%LOHH 73%01 7}3L}E}% AHRE Ay
. < 60 kVE g+
X-ray %@7191 Xd%%tﬁﬂoﬂ e olede A

ay FFolA T3 HEE] AdFA o
@ AddE B AFAVE FASE FATFS
AEEES O FoAE AL &< S0 A
3

BA FAZE FUvetd #FE 7HAEY] FAE
T Xeray &5 ZHol7t % ?:]’Oﬂ o2l FoE
wak ol 7hAl g E—’d’% FHANA A



o
ifll
i
finy

=S 9% X-Ray HIFIHA Ay A =LAV A A18E, AgE

= 7
“o] =Ro 20188t E FAUIStw dt&d TH] 9

REFERENCES

. Ahn, H. S., “Digital Radiography”, JOURNAL OF
THE KOREAN SOCIETY FOR NONDESTRUCTIVE
TESTING, Vol. 33. No. 1, pp. 80-95, 2013.

Kim, H. K,
Radiography”, Journal of the Korean Society for

“Sensor Technology for Digital

Precision Engineering, Vol. 22. No. 8. Augest.
pp. 1-10, 2005.
Miyata, E.,
CCDs and Scintillators”, SNIC Symposium
Stanford, California, Vol. 8, pp. 3-6, 2006.

. Delpierre, P., “Pixels detectors and silicon X-rays

“Broadband X-ray Detector Using

detectors”, Journal de Physiqueiv Colloque C9,
Supplement au Journal de phsique III, Volume
4, Novmember. pp. 9-18, 1994.

. Fransen, M. J., “On the Influence of Generator
and  Detector
Diffractometry”, Advances
Vol. 48. pp. 143-149, 2005.

K., Hoshino, M., and Yagi, N,

“Comparison of lens- and fiber-coupled CCD

Settings in X-ray Powder

in X-ray Analysis,

Uersugi,

detectors for X-ray computed tomography”,

Journal of Synchrotron Radiation, Vol. 18, pp.
217-223, 2011.

Brambilla, A., Ouvrier-Buffer, P., Rinkel, J.,
Gonon, G., Boudou, C., “CdTe linear Pixel
X-ray detector with enhanced spectrometric

performance for high flux X-ray imaging”, IEEE
TRANSACTIONS ON NUCLEAR SCIENCE,
Vol. 59, No. 4, pp. 1552-1558, 2012.

. Manuilskiy, A., Norlin, B., Nilsson, H-E., Frojdh,
C., “Spectroscopy Applications for the Medipix
photon counting X-ray system”, IEEE Nuclear

Instruments and Methods in Physics Research A,
Vol. 531, No. 1-2, pp. 251-257, 2004.

9. Norlin, B., Manuilskiy, A., Nilsson, H-E., Frojdh,

10.

11.

C., “Material Medipix
photon counting colour X-ray system”, Nuclear

recognition with the

Instruments and Methods in Physics Research
Section A: Accelerators, Spectrometers, Detectors
and Associated Equipment, Vol. 531, No. 1-2,
pp 265-269, 2004.

Norlin, B., Frojdh, C., “Energy dependence in
dental with  Medipix2”,

Instruments and Methods in Physics Research

imaging Nuclear
Section A: Accelerators, Spectrometers, Detectors
and Associated Equipmen, Vol. 546, No. 1-2,
pp. 19-23, 2005.

Frojdh, C., Nilsson, H. E., & Norlin, B.,
“Spectral Response of Pixellated Semiconductor
IEEE  Nuclear
Symposium Conference, Vol. 5, pp. 2967-2970,
2005.

X-ray  Detectors”, Science





