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Manufacture of Electron Beam Irradiation Vessel

and Tts Characteristics
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Electron beam irradiation vessel, which is used for the irradiation
of samples under an inert or a vacuum atmosphere, is made by considring
the temperature control during or after irradiation. The vessel was
composed of the temperature controlable samples supporting plate, beam
slit with water cooling plate and the insert of thermosensor. The four
samples supporting plate was produced with the materials made up of
aluminium, stainless steel (SUS304), and copper. The stainless steel
supporting plate has a heater inside the cooling pipes for the high
temperature treatment of samples without exposure to atmesphere after
the irradiation.

In this report, the temperature distribution and dose
characteristics such as dose distribution and effects of backscattered
electron were studied by using several supperting plate and the
comparison of the experimental results with the simulated results was

also carried out.

Keywords: Electron Beam, Irradiation Vessel, Heating, CTA Film, Depth

Dose, Back Scattering
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Fig. 1 Structure of irradiation vessel.
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Fig. 6 Temperature change on Al plate (2MeV, 20mA)
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(without Al frame), (2MeV, lmA, d=30cm)
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Fig. 13 X-axis dose rate distribution on SUS plate in the vessel
(use Al frame), (2MeV, 1lmA, d=30cm)

1.8 i I i ] [
i Al Frame
1.6 d=30cm )
- " SUS Plate South  Sem
- /%Q\//ggaw iy
. <
E L
o 8 4// \\\
E .b ' // \F\\\
n o, // 7\\\
a A \
.2
B L 1 .
-5 -4 -2 g 2 4 5

Distance from center (cm) Y—AXIS

Fig. 14 Y-axis dose rate distribution on SUS plate in the vessel
(use Al frame), (2MeV, 1mA, d=30cm)
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Fig. 15 Comparison of Y-axis dose rate distribution on SUS plate
with using Al frame and without frame (2MeV, lmA, d=30cm)
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Fig. 16 Comparison of Y-axis dose rate distribution on SUS plate
with using Al frame and without frame (2MeV, 1mA, d=50cm)
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Fig. 17 X-axis dose rate distribution on Al plate in the vessel
(without Al frame), (2MeV, lmA, d=30cm)
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Fig. 18 Y-axis dose rate distribution on Al plate in the vessel

(without Al frame), (2MeV, 1lmA, d=30cm)



JAERT-M 92-062

'
" L
) L
N LEF
> L
o - 1
>
~ [ N o
o |F / | !
+ Fole
o l
o Lo [
-~ i 2 | ;
Tk 1 :
© P [ [
@ 0.5 ’_g' | ;
O | ;
S uf | |
f | |
O L | ] ] 1 ! i I i | 1 | It I i
-30 -20 -10 0 10 20 30
Distance from center (cm) X—AXIS
Fig. 19 ZX-axis dose rate distribution on Cu plate in the vessel
(without Al frame), (2MeV, 1lmA, d=30cm)
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Fig. 20 Y-axis dose rate distribution on Cu plate in the vessel

(wihtout Al frame), (2MeV, 1mA, d=30cm)
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Fig. 21 Depth dose distribution on SUS plate at different
thickness of CTA film (2MeV, 1lmA, d=30cm)
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Fig. 23 Depth dose distribution on Cu plate at different

thickness of CTA film (2MeV, 1lmA, d=30cm)
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24 Comparison of the depth dose distribution change inside

with outside of the vessel on Cu plate (2MeV, 1mA,
d=30cm, CTA film: 10 & 20 pieces)
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Fig. 27 Calculation result of depth dose by "EDMULT' CTA
thickness: 0.200.8 g/em?, support plate: Cu
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Fig. 28 Comparison of the depth dose data with Calculation
result on Cu plate (I) CTA thickness: 0.31, 0.47 g/cm2
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Fig. 29 Comparison of the depth dose data with calculation

result on Cu plate (II) CTA thickness: 0.8 g/cm?
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Photo 1 Irradiation wvessel settled under electron beam
accelerator

Photo 2 Al plate for sample support in irradiation vessel



