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Development of Thin-wall Vacuum Chamber
for Heavy Ion Medical Accelerator
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Abstract; Heavy Ion Medical Machine (HIMM) , developed by the Institute of Modern
Physics, Chinese Academy of Sciences, is the first medical heavy ion accelerator with
independent intellectual property rights in China. Because the RAMPING mode was
used for high frequency pulse dipole magnets of HIMM and the rising rate of magnetic

field is 1. 6 T/s, the vacuum chamber installed in the high frequency pulsed magnet is a
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thin-wall stainless vacuum chamber with reinforcing ribs to reduce the influence of eddy

current on the ion beam stability. However, the gap size of magnet occupied by thin-

wall stainless vacuum chamber with reinforcing ribs is too large, and it not only causes

the high cost of magnets, but also greatly improves the maintenance cost. Based on

these reasons, a new thin-wall vacuum chamber (0. 3 mm) with ceramic lining was put

forward and the prototype was designed and manufactured. The test results show that

the obtained pressure of the prototype is in the order magnitude of 107! Pa, and the

magnet gap can be effectively reduced. And it is the development direction of thin-wall

vacuum chamber of accelerator in the future.

Key words: heavy ion medical machine; thin-wall vacuum chamber; thin wall with rein-

forcing rib; ceramic lining
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Fig. 1 Stress analysis of thin-wall vacuum chamber with reinforcing rib
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Fig. 2 Structural sketch of thin-wall

vacuum chamber with reinforcing rib

XoF v AL Ik R R K G AR Dl i 2 T
F oy 245 FE 5 WA PR gap A O P Jeh
Hi 3t Tocgap, DI R4 #E Pocgap® . PR I AE 4 Bk
BETF I 6 2k 1Y AR 0B AE T 2 I g A
BRI AT BT MR ] fR N DL R Bk RS
/N o ELf D W B 32 5 R BOmh .l T EE
A3 245 46 AN 85 B L 2 BE JRE R A v A o AR
BRABR 12 mm, 78 52 By i 17 2 & b et T
BRI ROAS e, HoAR S Tas A, T
DL E TR 78 R SR R 6 4 B b B 0 P R
TERE (0.3 mm) HL25 5,

2 BMEAHNEEAETE
2.1 BENFHBRETELEWIEIT

Ve %5 P o 3 BE (0. 3 mm) EL 25 25 45 44 40
P& 37, 4 60 B Bl A (R R e A S #f
THERE A = I A R R R R BT I RE D KT
KRR - AR PR 3 BE B 25 2 1 die KB B i 2
Py BRER . 5 G TR I £ LA 5 Y BE b T E
B IR LA O B A4 8 A 7 B #% . B
B R 8 195 mm X 46. 2 mm, 4 % B
2 mm, N HEER 0. 3~0. 4 mm, % M
B RE B JE R A 5 T OB G R OB 4. 8 mm, K
WREINH A5 529 T 7.2 mm fyZS (], B g )
AT PR JEEJE 8 i, [] B TG 4% JF B4 2 mm [
AL B TS TR 2 T A Sl A X 5 O Aok
P L LURE SR Sy B v

~ :;\
& ) =
=75 505 ((’
p= ) uly
11T = I
= 2 Te6°
el I > R23
TT [ -
-l
1= —/|
1955 | ‘
211 8 I

&3 B PN S T RE B A5 5 5 R A
Fig. 3 Structural sketch of thin-wall

vacuum chamber with ceramic lining
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Fig. 4 Mechanics analysis of thin-wall vacuum chamber with ceramic lining
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material at room temperature
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Fig. 7 Schematic diagram of ultimate vacuum
testing device for thin-wall vacuum chamber

with ceramic lining
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