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Abstract

A new secondary production target system for 90 kW primary proton beam in the Hadron Experimental Facility at J-
PARC is now under preparation. The target made of pure gold is located in an airtight chamber, which is filled up by inert
helium gas at negative pressure around 90 kPa. The most important function of the target chamber is airtightness in order
to confine radioactive materials produced and accumulated in the target. Since transportation beam line is kept in
vacuum at the 1 Pa level, a partition, called a “beam window”, is necessary between the chamber and the beamline vacuum
duct. Since the proton beam directly passes through the beam windows, high thermal load together with gas-pressure load
is applied to the beam windows. In order to keep appropriate design-safety margin, we have adopted pure beryllium metal
for the material of the beam windows. In this report, design and examinations of beam windows made of beryllium are
reported.
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Figure 3: Schematic drawing of the new target chamber.
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Figure 4: A 1/4-symmetry model of the beryllium beam
window in LS-DYNA calculations.
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Figure 5: Example of von-Mises stress distribution in the
case for the downstream window with a 5 psec short-pulse
irradiation of 90 kW proton beam.
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Figure 6: History plot of stress at the maximum-stress
point ( R=2.4mm ) with a 5 psec short-pulse beam
irradiation for downstream window. Dash line shows a
simple estimation by summing up a thermal stress (E* o+
AT) and initial stress.
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Figure 7: Schematic drawing of the airtight connection
between the beryllium disk and the target chamber using
a helicoflex-type metal seal.

EERRE F TR E R ey A EE
VR TR IIIREWVDS, FTRROIIRIBSFENE X
LD
o WMHZRREEMERE(<10%Parm¥/sec) B fFHILDD ?
o AHNT— UERRERFIZ YYD AR AR i E A3

NHZE TR T 5 FTREME TR 2
o TAANNEZ DT-DIERI R E BZ2 R T 5%
fevadall J#OF?J*JL/M/V Y RIEMEDIL T,

o B AR T RIS B A7 VI KD R ERE
DIET,
OIS AEE IR . L FIORT o Ic AR

Bar STz, 7235, shot by shot DV A7)V TiI —/L
MER IR HIREZ(LIT 0.1°CLL FEFHlis Tl
REMERER E DRI N EZ 2 BND,

3.2 REBMERED AT

F9°, NV AR O E K RO TRE &

ORNEZE TN L7z, LIV AFERITEEEFRIT
Materion £E8 S200F T, 2 FEFHDO YA X #ME 180mm-
WE 3mm. #ME 300mm-HR/E 6mm 2OV CiRERA 3
MiL72, WIS EREHLEIL Ral.6 BE., FmEE 0.1 LL
TTMLENTZHDTH D, Figure 8 (T IO, iRBR
THER—RAT I VIIERNRFEFELAT LR
(SUS304) , MZDT7Z IIfti= 7 )L EW DT N —

PASJ2018 WEP038

A & (SS400) & FHL TV D, UXA R — Lz D0
TIEOT7 NI (AyF2L) @8 AYFERLIZH D,
QAR Ay F % UT= SFEFEIZ DWW CRb il & St L 7=,
AV EIZONWTIE ¢ 180 (F=v 7 VA, ¢ 300 (% Cu
B2 D EIZ A B 2L TV D, Wb N IE A
%‘/I/;@é\ ATV TNIA L axVBTHD, AYFILHR
BOLO TR AOR#EE, /N RO 578 R
@?ﬁﬁﬂk Exn ESEDHBTHOITELDTHD,
Table 1 [T~V L) —73BROFEREZRLTND, EH
SOV ARTHEAYFTE LT —AMIET IS T 2 A
T XV =T ENIHTRRE £ AR AYX & LTz —Ubf
IET NN HAT LD ML BV — 7 83D 7l s
HBHiT-, ZOZEF IR LD FK EH SO E L
VM E T EOMMEIC DL DO EHEEL TS, 1
Bz DREME~DEFELLTIL 1x10® Pasm’/sec LA
TOTESH, T NOr —ALEFE L LT\ 5, F2,
=LA COIRE IS S T 45°CUL T ERMiEn <k
D, EOFM - AFTHLEAILARETHI2D ., Kb —
JBDIDIQNARX Ay X fifi UTe 2 A T % — i LT
BEL, 34 HilRT IR A7 ViR L A FEhE LT,

Beryllium disk

\

Compression
flange(SS400)

R

. ] =

Strain gauges

Base flange
(SUS304)

Figure 8: Photograph of a fastening examination and a
helium-leakage test for the $300 beryllium disk.

Table 1: Summary of helium-leakage test. The unit in the
table is Pa-m®/sec.
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Figure 9: A part of a pressure trend graph for pressure-
cycle test between vacuum around 10 Pa and atmospheric
pressure.

Figure 10: Photographs of a setup for a heat-cycle test.
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