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Analysis of Thermal Deformation Characteristics of LIPS-300
Ion Thruster Grid
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Abstract:In order to investigate the characteristics of the thermal deformation of the LIPS-300 ion thruster in
the working process, a double grid thermal deformation experiment is designed for the ion thruster in the
atmosphere, and a loop heater is used to simulate the plasma heat source. It is observed that the spherical grid
deforms sharply during the heating process, and the deformation of the screen grid is larger than that of the
accelerator grid, which results in the decrease of the grid gap, while during the cooling process, the double
grid rapidly recovers and the grid gap increases rapidly. Secondly, the peak drop of the center displacement of
the grid in the heating process and the negative displacement in the cooling process are observed. At the same
time, it is found that the cooling rate has an important influence on the magnitude of the negative
displacement. In order to study the causes of the above phenomenon, the radial displacement of the grid
assembly is collected, and the deformation of the grid mounting ring is found to be the fundamental cause.
Under the influence of the structure and temperature, the deformation of the grid mounting ring is slower than
that of the spherical grid, and its thermal expansion will stretch the spherical grid, resulting in the peak drop
of the spherical grid center displacement.
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Fig. 2 Experimental system under atmospheric environment

1.2 KRHELW

2 1R B e ) 4R SC PR T AR SRR AT 4 S R AL
B o TAERY Be OCHLB B 3043, it ATE KR
R85 S0 0 o W R T AR AR n 48 L 3% 3
BrBeoke —— XL o [a] i, 2 & 3 RS N i T
A UL 5 AR e, R L S P B R S R R TP
A ) 43 50k 7 v 2 0 BRI AR 8 AR R T A2 A —
SEm TRV TR AR EOAS (] ) 2 R ) SR
FF 5% X B T M AR 7 T ) e, S 5 g R A0 1D 3
TN o SIS SO A5 A e O L B R AT
TR ELR] A ol A e A R A IR R
il —200~1 372 °C, & BEKG B 0.15%rgd+1 °C, 4
BEAR 0.1 °C) XF Mt A 2% I B 37 6 AT TR AR ZE
% 3 T V2 48 0 1) A B 3.75 em A B — I A, 5 A
S s 45 54, anlE 4 TR, AT LABR B AN SE 86 i
TR v %) WA 28 A7 3R B AR A DA — 25 43 B IR R 3 o
AR A5 T 4 5% 1

Sy K 58 P T 0 B E RA0L A A RATR  RCR
Xof MR 0 T Y R A IR R S #E AT UG A BT 5 3
B R A DA A K T AR 2 v IR B 3 R R S
bR TAE SRR AT G . SLi il B iy 3 AR i
AN 6,7 s, T WL RUHIE AR N 2 2o A o TR



3 ) H 3 AF L LIPS-300 15 14 ) #iw bl £ 28 2 iy o5 52 48 23 B 15

F— N
¥
BRI
[]
KHEER
[}

B INE,
¥
ZSEE

4R

Fig.3 Process of experiment
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Fig.4 Temperature collection
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Fig.5 Grids’ steady-state temperature field fitting
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Fig.7 Temperature curve of accelerator gird
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Fig.9 The central displacement variation curve of grid
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Fig. 10 The variation curve of grid gap between screen grid
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