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Abstract

We have developed and upgraded portable 950keV/3.95MeV X-band (9.3GHz) linac X-ray sources for on-site NDT
(Nondestructive Testing) for social and industrial infrastructures. We integrate the hardware devices as well as software
systems. As for the hardware, we established all designed parameters including X-ray intensities of 0.05/2 Gy/min at
Im for 950keV/3.95MeV systems, respectively. We successfully performed on-site inspection by the 950 keV system
three times, namely a nitrogen acid distillation tower, reinforced concrete pier and a large sample cut from a bridge.
Concerning the software, we adopted the wavelet analysis for enhanced image contrast and partial angle CT (Computed
Tomography) for small ROI (Region Of Interest). The partial angle CT is inevitable to reconstruct an inner reinforced
iron structure in concrete. By using the 3.95MeV system we are successfully performing the partial angle CT (120, 90,
60 degrees) in order to get the X-ray images of the inner structure, determine the sizes of reinforced iron parts and
evaluate the mechanical tolerance at the experimental room. We shall start an outside experiment for large cut samples
of real bridge at Power Works Research Institute this year. We are going to accumulate our experiences in order to
apply these technologies for regular on-site inspection of social and industrial infrastructures in Japan and world.
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Figure 1: Upgraded 950 keV X-band linac X-ray source
system.

950keV BT T A T v 7 X MR % X 0 Bl CHEME
Zlr X5 Figure 1 O X ) IZXHR 2=
EEEEREL=y FERIZITE SR LT, AIER
AT NERIERIZE 7 L — A CHH T TEIC LT, X
FRIRE 1T 50mGy/min@lm T, X R4 A Z & LT Perkin
Elmer 15> XRD-0820 (ZE[E]43fi#REAS 0.2 mmC Htht —
FL X —#iPH A 20keV~15MeV) Z vy, &I

# uesaka@nuclear.jp

RO Z OB RMRAIL, Pk 24 4 5 AICHEE
BN DAL TGO E S 30m D7 HE O N
EHREThH-T-, MIEBIC Lo T, 23K L
L0, NEOREEDTF = 7B TH- T,
30mm JEDOERRR IR O ACE T BRI L 2 g, &
OB TERFES) 180mm JETHIL Y L — bk O/NLEER
BgCTEl, X AT TAEASDEL, 1PICZT
B E 30 HOBHFETH o772, Wb S

- 183 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-MOOL02

B EZHER TE IR TH T,

2 MIEIRER 26 45 1 A O, (b T3 O
HAFEB OS2 > 7 U — N ONERELHHEE 0%
HRETH 7=, Z 2 TR 20x100m°0 O T
DOHEEB LR ORI LT, BREFTFICL DT
A& 21TV, feZefEHiTe a7 U — FRHNN
O ICHIENLE L SN D ET AR L7 X B
EXSREFT 7 @K HERTWe, £TDHH0
SEATOMEEIT->7-, XHRIR, MR, [EHEER
D LA T 7 k% Figure 2(a)lZ~d, IP (2 X 2B
BAER D 1 1% Figure 2(b)ITRd, O &
BRoTWARE &b & 23mm BEADSRG OBEDE
DY 1mm LAINOREEE CREHMi C& 72, A FNE 3 &
VAR & S U7z, AR E AR EEAN O 5 5 & 0 #k AT =
7 U — M AEEROBERIT TV, RAEHIE TR <
SOHRHBEE T OOREDO AL DI TH
TeLHWTCE Iz, WIENIFRY 4 EATZE1T D,

 m—
i
110k
2
8
=Tk
|AUE 20
200
1 |
N
L H 0 H 7-3
- t .
)
g D = Dok
Firoh g
— p el
s Skg)
L =t PELE
= = e e —— T .
BRI

2% H

1*R

HLTLE
fir i

(b) X-ray Projection image
Figure 2: Layout (a) and projection image (b) of on-site
inspection for a bars at a chemical work by the 950 keV
system.
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(a) X-ray source and cut sample of rel bridge
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Figure 3: Outside test for cut sample of real bridge by the
950 keV system at National Institute for Land and
Infrastructure Maintenance.
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Figure 5: Slice-cut sample of PC (Pre-stressed Concrete).
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(a) and reconstructed images (b) by full angle-(left) and
90-degree-partial-angle(right) CTs
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