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Development of High Energy X-ray NDT System with 3.95 MeV X-band Linac

R RFEREGRFHEK Ak iz EH i ER F
Tomohiko YAMAMOTO Takuya NATSI ~ Mitsuru UESAKA
 T¥2ET M % R A LA B

Eiji TANABE Naoki NAKAMURA Masashi YAMAMOTO

. We are developing portable non-destructive testing (NDT) X-ray source with X-band linac and low power
magnetron. Now, we start the experiment of electron acceleration and X-ray generation using by 950 keV X-band
linac NDT system. The 950 keV X-band linac X-ray generator is under development for corrosion wastage of tubes
and condition based maintenance of impeller pumps. However, about 1 MeV X-ray source can be only used for thin
tubes of about 20 mm thickness. Therefore, we start to design about 4 MeV X-band linac X-ray NDT systems. By
more high energy, the range of application is broader. We think that this X-ray NDT system will be used for
corrosion wastage and cracking in thicker tubes at nuclear plants and larger impeller pumps. This system consist of
X-band linac, thermionic cathode electron gun, magnetron and waveguide components etc. For higher electric field
works out, the 3.95 MeV X-band linac structure is adopted side-coupled structure. This structure is more effective
acceleration than 950 keV Linac with alternating periodic structure (APS). We adopt 1.3 MW magnetron for RF
source. This accelerator system is about 30cm long. The beam current is about 150 mA, and X-ray dose rate is 10
Gy@1m/500 pps. In this paper, the detail of the whole system concept and the electromagnetic field of de51gned
linac structure will be reported.

Keywords: X-band Linac, Magnetron, Condition Based Maintenance, X-ray

A A1 950 keV X BRI & FIERELZBEL LT3,

1. #E8

ES DT R NF—EFRLKS  BTFHREEHTOEH
BEOZDICWREREH A £ (Condition Based 2. X #EELH
Maintenance, CBM) @E?‘fﬁiﬂi?‘%io'@\é T 2.1 TRT L
i, 2V ABIEENAIRERBRIEMER (747 Figure.l |ZAHFFE CTRA%E 2 D T 5 3 E O EK
< 7 . Linac) %Hﬂb‘t%‘]iﬁﬁfl% X BRI X A aAIEE 2R,
BEREEBOBREAIT> TV B[], /IVAEERTE S
TLInED . ERTD X BbsoOVRERD, EIT,
FEEEHE DR E T4 T v 7 OBV IRLERIESES
Tlicky, EEEAEIEDD D LR EIEEY RET
XHLEZLND, 1L, HMEHREED ILEORE
&V IMeV LU EDOHLERRI R E B KBS D
HE 72 o, FHox TRk 3L F—950 keV D X #2
%E% ZERERIR L. FABIET> TV 521 LD

" Modulat

. REFEZONERE B W QI EHIMER S 1. Fig.1  Schematic View of X-ray NDT System
%@VHT@%ET%AEEQ%_%Bm?;km AIERBIT, X N2 RIEE, <7 X b, 3 8

XA LHIlot, Fwz, EAREEZIET 5~ BT, &BY—7 v b, BEER, BR. GHEE)
3.95MeV D5 A F v 7 X BIRORF 2B LTz, =% H7ph, IEEREEE LT X SR (93 GHz) DER
LE—IN 4 fEL BN, IEEOR SSEBELEADY  HEEHAV., BEAERS LTHRK 13 MW o<

B I UAEE, T319-1188 RIBRIREIER IR B
AR 222 B KRFERFEG LERFERR - IHEK,
BEE: 029-287-8984, e-mail:itomohiko@nuclear.jp 443




FhuervEERTS, XNV NEREEILEEOET
FAF v CEREIND SR (2856GHz) LY b
BREREN =D, BENELS 2D, Fhwx, FL
 IEESEEFET A OOMEERENE L A2 v /N L
DHERE L 725,

MEEE OB EIIEENHERESFES (On-axis
Coupling) XV bE&EIIEMTHLINEESRE EH T
X 5 RiR#54(Side Coupling)# VN5, Zhwwx., &%
FOMELFREL 720 | EFREZEL TE 5,

X BMAERDLENDT D, BFHEH Y — KT/
— RNy REEALL 3 BEL2ERTH, 3 M
BX7) v RIZK W EERIEITE, EFERDEE
LR ATRE & 72 D,

Table 1 1ZF~ 23FA%E LB Z1T > TV 5 950 keV X
Ny R X IR E 3.95 MeV X 32 R X IR ik % 7R
ER

Table 1 Comparison of two types NDT System

950 KeV System 3.95 MeV System
Status Experiment Designing
Resonant | X-band X-band
frequency | 9.4 GHz 9.3 GHz
RF source | 250 kW magnetron 1.3 MW magnetron
Coupling | On-axis coupling Side coupling
Shunt ~70 MQ/m ~130 MQ/m
impedance
Guntype | Thermionic, Diode, Thermionic, Triode,
20 keV 20 keV
Tube ~30cm ~30 cm
length
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Fig2 Cut View of Side-Coupling Cavity
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