o4 E 10 BT O B ¥ HOR Vol. 54,No. 10
20204E10 H Atomic Energy Science and Technology Oct. 2020

BRIREERFLSCRELERERAT
RARBZTR T

G VAET  REELEENSE R0 2R
(L AE R 2 i KR el 53 ) TR, dbat 1001915
2. R EB B FAREYHEATR AT b 100049)

FEE Oy U9 2 B T 0 s B A AT TIRL T T 8 M DR B R ok U IR R AR e T M
VT BT AT . XY R AR TR AL B BEAT A R TR RS A 2 K B AR K AL
A A A BL 22 B0 A7 B Wi A CWPMD 7E 22 00 5 250308 >k B0 TR RT3 40 B Oy k. 45 R SR BT BLIUE 5
HEEA BT — B0 TS S HE A I R TR IR A 0 o A Y O R T B T % B SR
SRR A AR TRLIE VRS 5 (TGRS 5 i i 22 U108 W I AL 5 o B

hE 4 ES . TL503. 2 XHIRERE A XEHS :1000-6931(2020)10-1979-06

doi:10. 7538/yzk. 2019. youxian. 0710

Alignment and Cryogenic Deformation Analysis of Cold Mass

in Superfluid Helium Cryomodule

HAN Ruixiong'?, ZOU Zhengping' ., ZHU Hongyan®,
CHANG Zhengze* , GE Rui*, LI Shaopeng®
(1. School of Energy and Power Engineering , Beihang University , Beijing 100191, China;
2. Institute of High Energy Physics . Chinese Academy of Sciences Beijing 100049, China)

Abstract: To meet the alignment requirement of superconducting radio frequency (SRF)
cavity and superconducting magnet at cryogenic temperature in the accelerator system,
the design of adjustment and alignment of the cold mass in superfluid helium cryomodule
should be analyzed. The cryogenic deformation of the cold mass at the 2 K superfluid
helium temperature level was simulated and obtained by the finite element method,
meanwhile the simulation analysis method was checked by the cryogenic deformation
data of the cold mass online measured by the wire of position monitor (WPM). The
results show that the simulation result and measurement result have a good consistency,
and it provides an important data foundation for the alignment design in the type of

bottom supported cryomodule.
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Fig. 1 Transverse and longitudinal sections of cryomodule



1o

T B 45 O AV L R O vl Y R AR R T S AT

1981

JiE T S B AR AR A R R A7 N R R A
IR AR i - NP NN = R LR D S-S ST I BES
L RO B A AR AEE
TR TC BT L X fs S S o A R A o7 0
Lebms IR HORRAE O o — A HZ. N

‘ o ,
| Py, V2

T T EET e

I & S R S A ) R TR ST A 4
ASEEA T C Ak, C RIHR A W] R MR A 5 55 4
RIRAE WA AT LAEEAT 3 AN T5 1 .6 A A i
B B L BRSSO D 4 mm
S0 B T AL R T AN 2 iR

2l S Sk A0 A Y R

Fig. 2 Position adjustment parts of cavity and magnet
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Fig. 3 Thermal conductivity, thermal expansion coefficient and

elastic modulus of different materials vs temperature
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Fig.4 Cryogenic simulation result of cold mass
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Fig. 6 Cryogenic deformation by WPM
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