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Fig.1 Launch lock mechanism of SIS mixer front-end

43-2



64 4

G RV A - STSTR IS 2% 18] L FH A S 801 5 M LAY KRy A I B 7F

4

SCHR[6] H C 0 AL 35 SR SO A A A2 Y B AR T
BUIT & 7 VR ) 2R 0 A, AR SO AR Ze 1k ]
AR 72 7)) 7% [% %% (Linear Variable Differential Trans-
former, LVDT) | & FAR1CRIIRVE, X # FSISTR
AU it 2 S5 BV AL A8 Y PR R e 4 RO Jre BRIk
FRPEEEAIE T, IR D& 45 AT T 5704,

2 ETLVDTHI# AN E
2.1 LVDTI{EERE

LVDTE:ZEH . WIRLRIE . IR 2k Bl 24 B
(WIBE2FT7R). RIZLRPE . IR 2k Pl o3 AT 17 28 Pl 1 2
b, B WEAE AN 3 B s FIRRIR . ek
CNAL T AR (AL B, 9022k BB P BTN {5 S 1
PN VR 28 P 7 A (BN LB BA AR &) o PR A
Ty PR TE LR P8 P A B I 25 RO BN,
A2 BB P AR NS I BN L sh 34 i PR BT IR
HrO AR E RN, HTLVD T AL R S 2 G
HE AR LG A AR S, Bl (R
Sk a O R L) 5 AR TR 28 2 TG I HE R A
TN BB T T TAE, EILVD T
2 T % A& A AN 7 i RV T SRR R T
2 F A A AR S AT

Primary Winding

A

Iron Core

Y YYD }:\{“H

Secondary Windings

Fig.2 Schematic diagram of working principle of LVDT

A/

—)

Q)

K2 LVDTI{EFRIERER

2.2 ETFTLVDTHIARHEARKER 4N £ 5018
FEFLVDT R BRI R P & R 4t an K3 BT
N, BELVDTI T2, 3T ADSISILVDT 1 H

?https://www.te.com.cn/chn-zh/product-02560541-000.html
Shttps://www.analog.com/media/en/technical-documentation/data-sheets/AD598.pdf

43-3

FL % R A PR R, Bt 4 SR U)K v i P R 3R 1
H L A S R SRR LB T LVD T T 256 Ze ),
BB T, AR [ . A PR I
(R B, RERCR A RL A R 4, A 0 B THAELY -
DT £ ), W AR E A8, LVDTH
YOO MR AL, M R R AR AR
k. FELVDTHMEHAKFE N & R4, R TTE
(Tyco Electronics) s a1 FIER 51 2 5 BILVDT4%
JKEFE-100%, ZLVDTAE B 4% 75 H & F£(2.54 mm)
V0 [ P9 PR 2R 1 B N 40.5%.  TITADBSISIE: Fi3 & H
LVDT{5 5 R B 28, XMLVDTE 285 15 5 o id
58 R P ANE E AR R, KKPRAICIN & R IR L
DA b P SV D TR ISR LR A B 5 F e ) 28
PEEE AR IO, N T IRIFLVD TR (4 K) FRETS
TRFF RAF LRI, X ILHAT T brog S g oL,

Voltmeter €<——

ADS98 «——

Power

LVDT test stand
supply

Teflon Spring
B3 JETLVDTVERM B P & R GAE K

Fig.3 System diagram for measuring the materials’ thermal

expansion characteristics using LVDT method
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Fig.4 Schematic diagram of LVDT calibration
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Fig. 7 Comparison between measured results and the
theoretical model of the thermal expansion characteristics of

Teflon varying with temperature
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Fig.8 Measurement principle of the thermal expansion

characteristics of material using marking scratch method
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Fig.9 Photo of thermal properties of Teflon material
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Research on Thermal Expansion Characteristics Measurement of
Launch Lock Mechanism for SIS Mixer’s Space Application

ZHANG Bi-cheng®?  LIN Zhen-hui' YAO Qi-jun!

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)
(2 School of Astronomy and Space Sciences, University of Science and Technology of China, Hefei 230026)

AsstracTt The High Sensitivity Terahertz Detection Module (HSTDM) is one of the scientific payloads
of the China Space Survey Telescope. The core of the HSTDM is the NbN superconducting tunnel junction
SIS (Superconductor Insulator Superconductor) mixer, operating at temperature 10 K. The installation
structure of the superconducting SIS mixer needs to be specially designed to cope with the mechanical
vibration during the launch phase and the thermal insulation requirements during the operation phase.
Material thermal expansion characteristics investigation based on the low-temperature LVDT (Linear
Variable Differential Transformer) measurement and marking scratch measurement were carried out to
confirm the design validity of the thermal expansion locking mechanism. The two methods are cross-
verified. The LVDT experimental measurement results show that the shrinkage rate of Teflon material
changes with temperature and meets the theoretical model. At the same time, we verified the LVDT results
with the marking scratch method. Consistently, the shrinkage rate of the material is 1.86% at 80 K, so the
Teflon front-end locking mechanism of the superconducting SIS mixer can achieve effective separation.

Key words space vehicles: instruments, technology: cryostat, material thermal expansion
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