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Abstract Based on the fundamental theory of improving structure stability, an initial structure of target chamber

system was designed. With finite-element method (FEM), modal analysis was proceeded for the target chamber

system, thus the weak links were found. Based on the weak links of initial structure, the initial structure of target

chamber system was optimized. At last, the stability analysis was proceeded for the target chamber system. The

results of analysis indicates that the target chamber system can obtain good stability, when the thickness of target

chamber (T) is 50 mm, the angle of support leg to vertical direction () is 27.2°, the rib with thickness B of 20 mm

is added between the support legs, and the space distance of the rib is 120 mm. The translational displacement root-

mean square (RMS) is 1.425 pum which satisfies the stability requirement of target chamber system in SG [ upgrade

facility.
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Fig. 1 Dynamics stiffness versus frequency ratio in forced

vibration system
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Table 1 Geometric parameters of target chamber system in upgrade facility

Thickness of
target chamber

Inner diameter of

Outer diameter of

target chamber
/mm T /mm

carriage /mm

Thickness of

carriage /mm

Setting angle of
carriage 0/(°)

$2400 93

20 15

Kl 3 ICF F- R I % R G IE 450 55 — B A R 7Y
Fig. 3 First mode shape of target chamber system in

upgrade facility
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Fig. 4 Simplified mechanical model of target chamber

system in upgrade facility
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Table 2 Static stability check of target chamber system

Buckling load check

Yield stress check

Max displacement tolerance

check

pressure load;
1.0X10° Pa

calculated buckling load:
2.48X10" Pa

safety coefficient: n=248

yield stress limit;
310X 10° Pa

calculated max stress;:
3.6X10° Pa

safety coefficient; n=286

max displacement tolerance:
3 mm

calculated max displacement:
0. 15 mm

safety coefficient: n=20

15.4
15.2[

14.8

14.41-
N

£ 14.0
1360

13.2

12.8-
12 | | |
0

10 2|0 30 40
0/
I 6 SCHR B2 A R 0 5 55— B 6 A AR 10 06 R lh 4
ig. 6 First mode frequency versus setting angle of carriage
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Fig. 7 Diagrammatic sketch of rib reinforcement
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Fig. 9 Dynamical displacement PSD response of target

chamber system in upgrade facility
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