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Fig.1  The framework of the APXS detector system
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Fig.2  The exploded view of the moon-night survival device
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Table 1 The modal analysis of the moon-night survival device

Mode 1 2 3 4 5 6
Frequency/Hz 220 463 605 1326 1484 2517

B3 HREAAPEE E IS IR (FEH: 220 Hz)

Fig.3  The map of the first modal shape of the moon-night survival device (natural frequency: 220 Hz)
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Fig.4  The equivalent stress of the moon-night survival device via FEM (Finite Element Method)



520 KR X ¥ #H 56 &

K5  HBAAREMBE

Fig.5  The displacement of the moon-night survival device via FEM
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Table 2 The properties of mainly materials used in FEM

Material Thermal con- Specific heat ca- Density Young’s Poisson’s
ductivity pacity modulus ratio
JWm LK™ /(kJkg VK™Y /(kgm™?) /GPa

2A12 117 0.921 2780 72 0.33
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Fig.6 Thermal simulation analysis results of APXS during moon-night (APXS is turned off, and the
moon-night survival device power is set as 3 W. Left: above two instruments eccentricity is 20 mm;

Right: concentric)
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Table 3 The conditions of acceleration test

Item Direction Condition/g Loading time/min Loading speed/(g-min™?)
Item 1 vertical 9 5 <5
Item 2 vertical 18 1 <5
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Fig.7  The acceleration test curve of moon-night survival device (Top: item 1; Bottom: item 2)
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The thermal test results for APXS with the moon-night survival device
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Fig.9  The procedure of RHU installation in launching site
3.3 APXSERIIEER

CE-3 I KSI NG, APXSTER TAER M T
(1) 20134E12 23 H, mar e B BRMBEA TS T B IRAERUbR & TAE, A br e il 72
HR BRI AN TAE IR, B SEOE S, M REFeAn il AT 45 2K, ISR T 7E s & B

iz
e,

(2) 2013512 H25H, mi 2 o S BN 550 58 e T 280 s iR A AT, A
Do R R A AR T, PR B mT LU e, 3 ZHOE R, TEREfabrii LA
G ER, PRI T A U A AR LRI BE

(3) 20145F1 H12H, w7 HEou s RIS AAE B VN RARIR B H B, i, 5¢

2R bR € AR, HEA AR R @ W S HOE R, B 3RIUbR i€ e,

HORERLNEREY SR, P AETE W1 10;
(4) 20144F1 14 H, e 73 # o0 2% I 3% 03058 s T A AR A R A0, ko A
HHAPXS TAR IR, FH8 ] s s A, 18I0 A AE B RE 42 13

H



524 KO ¥Rk 56 4
Ca, S
T T T T T
The *“Fe Lunar Soil Spectrum
10000 ¢ NG Calibration Target Spectrum + 10000
E s Tiy,
‘ FeKB 4
1000 E 4 o | “ S wey 3 1000
-— K 7
= : I N'
- | u
8 [M 1] | (ko Cug
) (coL) . zr,
1IN W mm w”‘ | 3
| ’f J‘M‘WM“r“j‘\‘w\‘q { il “‘ﬁ"m\‘ M\W\" |
10 4 410
1 1 " 1 " 1 " 1 " 1 1 1
1 5 10 15 20 22
Energy/keV
Kl 10 CE-3 APXSIHUAHMEARE Y
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Design and Environmental Verification of Chang’E-3
Moon-night Survival Device for APXS
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Asstract The Active Particle X-ray Spectrum (APXS) is one of the 4 scientific
payloads of Chang’E-3 (CE-3) Lunar Rover, of which the scientific object is to identify
the elements of lunar soil and rock samples. In this paper, the moon-night temperature
of the moon surface will be described, and due to the cold environment the APXS will
undergo after its landing. Thus, a specialized instrument which is named the moon-
night survival device using the Radioisotope Heat Unit (RHU) as its heater source is
designed to ensure APXS storage temperature requirements with limited sources on the
satellite. In the end, a series of environmental tests are performed, and the installation
of RHU on the launch tower as well as the status of the APXS working on orbit is
presented since its launching in 2013.

Key words instrumentation: detectors, methods: analytical, planets and satellites:
detection



