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Keyword PZTHF

BFI B )L LR (lead zirconate titanate, PZT)
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The principle of PZT element.
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PZTHR RIS ALCERER

iColomo

Credit by ESA

1985 DIDSY /Giotto
1999 Acoustic sensor/Stardust



DIM-SESAMI Rosetta mission

2004F3R28, 7Y 7P V5[CTHT LT
20144 ([C/\BKE67P/Churyumov-GarasimenkolcEIE U, BSEEMB(Philae)iZ A

, Dust Impact Monitor : DIM
Philae

Dimensions : 71.5 x 71.5 x 69.0 mm3
- 1% & o] s pE ISk
IXRILF—:2x101 -2x10-7J
B& :6x1079-8x10% kg

RE : 0.025 - 0.25 m/sec
IR BENH1000kg/m3DEF
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Discussion with Dr.Kriiger
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velocity 0.44 m/sec
energy 4 x 107.J



Mercury Dust Monitor

What is MDM?

«  The Mercury Dust Monitor (MDM) to be onboard the BepiColombo
Mercury Magnetospheric Orbiter (MMO).

« A matrix of cosmic dust impact sensors comprised piezoelectric sensors
made of lead zirconate titanate (PZT) ceramics.
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impact area back side

Smm
<>
With WP no WP .I5mm

electrode

i 40mm ;
€ >l
! WP thickness : # 60 pm
SREEML . 5 pm
With WP 40mm PZT thickness : 2 mm

i 35
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Set up method
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Beam line
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Beam line
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amplitude (V)

HERHEE-I-LESOLELMERE
« HITOEER(E

0.4-
0.3 EENE : 3.5x1014 kg km/sec
0.2- ' HBHDD > TeR/IEEN=
. 4.2x10-14 kg km/sec
EHDH o TeRIVNFESE
L . . 1.36x1014kg
L.t e e EADD > T FREEH
ool 0 1.91 - 3.11 km/sec
) T | | | |
g 42x10% | > s 1o

momentum (kg km/sec)
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velocity (km/sec)
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4 . RABEE . 7.84 x1014 kg @1km/sec
" 3 E%/J\'EET% : 7.87 x10-17 kg @688 km/sec
x X X ol
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2 e -_"-_,:_-;‘ - &/|VEEE : 5.42 x10-16 kg km/sec
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mass (kg)
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PMTHRETDEDDHEIFEHIHRZIE g8 : 4.2 x1014 kg km/secUFIFHAEL
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mass (kg)
NFEEH4 x1014kglL T, EEE 4.2 x1014 kg km/sec(RE 1km/sec) L ETD
BHERZIT oD, El@/@ﬂ’a“: 2 UIEIZERENTERHI o
AFE= 1.4 x101%ka(@ 3km/sec) E
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basic concept

WIS BT 3 58 L &8
I II
P1¢4 P,C»
Input
P >
¢ Transmission
Reflection
I: domain of WP ll: domain of PZT

/ur P P>C- \
e, <y T O2C>
Ve 20,¢,
i, Pr1C1 + LPzC,

*pc : specific acoustic resistance >
I | it HLeherigeoas)
PPOPGQG ion velocCl y : VC'OCiTy Ui PrC + P65
- — (M : Elastic modulu) B (5)(@ _ 4pepsc,
\/ p :Density (_ PN\U,) (pe + pzcy
Particle velocity Energy
r 4
Reflection :0.830 Reflection :0.688

Transmission : 0.170

L

L

Transmission : 0.312




effect of white paint
Amplitude of PZT without white paint ~ Amplitude of PZT with white paint

Condition Condition
particle velocity : *** km/s particle velocity : *** km/s
particle mass : D kg particle mass : D kg
momentum : M kg km/s momentum : M kg km/s
Amplitude : Amplitude:
X mV Y mV
Transmission of experiments
Y
A7
X
X : Amplitude (P-P) :415 mV . °
Average of momentum :2.20x10-13 kg km/sec abOUT 70 /o
Y : Amplitude (P-P) : 285 mV BEZERHNRVNEDT70%DE S

Average of momentum : 2.20 x10-'3 kg km/sec



Conclusion of experiments
Sep 2010 HITICELWTOEREA SKOH SN/ LELME

PAT A PAT D with white paint

threshold threshold

momentum : about 1.75*10-1%4 kg km/sec momentum : about 4.20*10-14 kg km/sec
mass : about 7.44*101° kg mass : about 1.36*10 1% kg

(Velocity : about 1.44 km/sec) (Velocity : about 1.91 km/sec)

NOV 2010 MPTIZ B\ TOEFREHN SKOSNICULELME
PAT A

threshold B ERRARAIEDOE
momentum : about 1.25*10-%> kg km/sec EREh

mass : about 8.72*1016 kg

(Velocity : about 1.43 km/sec) Z =3 068675

about 70%

(BEZERELORKOENHZ ] £TD)
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PZTA dependent on position

i 40mm ;
>
i 0.16- "
0.4 ® PZTcenter
10mm [ ] PZTS|d€
% 40mm 0.12+
side center ;
~ (.10-
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N 2 008- ’
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E 0.06-
o
Center W07 "o 0
HHEEBRCBEAREND ) L,
HAHETE : 0.02-0.16 V
Lde O.OO—I | | | | | |
HEHANESDL 0.0 0.5 1.0 15 2.0 25

HAHEE : 0.02~0.08V momentum (kg km/sec)

3.0x10™"
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(PZT without white paint PZT with white paint B
threshold threshold

momentum : about 1.25*101° kg km/sec momentum : about 4.20*101* kg km/sec
mass : about 8.72*1016 kg mass : about 1.36*101% kg

Q/elocity : about 1.43 km/sec) (Velocity : about 1.91 km/sec) %
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MDMT — % DT 3%

IREXT, RBOAICEESNTWLED

Raw data = (SRR D ER

BIRCERT DIHEEZT D TRVNHZEDHAD
RRBDIEOICRIERDEDEIRS

SR
A EHes | |

on : |BD Lk [CEZR
off : BE_E TIX7ZRL\PR

on

on event analysis off event analysis

amplitude #33 amplitude B#5R
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