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Introduction

@Collisions between particles in disk structures

- Low-velocity collisions ( < cm-m/s) among mm-m sized particles
occur in disk structures.

o The outcome of collisions are important

- Sticking? Rebound? Fragmentation?




Previous Studies

@®@Low-velocity impact experiment - Low-gravity
v;>1cm/s
* Free-fall setup drop tower or

v; > 10cm/s parabolic flight
= free-fall height of

* Pendulum system
v;<1cm/s
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Previous Studies

@®@Low-velocity impact experiment - Low-gravity
v;>1cm/s
* Pendulum system * Free-fall setup drop tower or
vi<1cmis v, > 10cm/s parabolic flight
= free-fall height of

Redrawn from Supulver et al, 1995
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Previous Studies

@®@Low-velocity impact experiment

* Free-fall setup
v; > 10cm/s
= free-fall height of
0.51 mm




Previous Studies

@Observation of impact experiments

» High-speed camera
FrfEl 2 fEEE: At = 2 ms
ZER 2 fRRE: 120 um /pix

R. Weidling, C. Guttier, J. Bium, Free Collisions

In a Microgravity Many-Particle Expenment. |.

Dust Aggregate Sticking at Low Velocities,
submitted to lcarus, 2011

Bouncing Collision

collision velocity:
62 mm/s

fov size:
15 mmx 15 mm

» Laser displacement meter
] 90 i#HE: At = 50 s
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Previous Studies

@Observation of impact experiments

» Laser displacement meter
Bl 0 fiZHE: At = 50 s
WFEﬁ/\ﬁZIJ: Lk, 1|Jm
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Experimental Method

@EXxperimental condition

o Sample preparation and impact experiment
were conducted in a cold room at -15° C.

Porous ice samples Ice samples




Experimental Method

@Low-velocity impact experiment (2023 ver.)
o Impactor was dropped on target freely (v; = 10-100 cm/s).

> The release of ball was controlled Electro

by an electromagnet. magnet

o Time displacement of ball position was
measured by 1D laser displacement m

Impactor

Target



Experimental Method
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Experimental Method

@®@Low-velocity impact experiment (2025 ver.)

o Impactor was dropped on target freely (v; = 10-100 cm/s).

o The release of ball was controlled
by an electromagnet.
&J No-rotation dropping system
o Time displacement of ball position was

measured by 1D laser displacement m

Electro
magnet




Experimental Method

@®@Low-velocity impact experiment (2025 ver.)

o Impactor was dropped on target freely (v; = 10-100 cm/s).

o The release of ball was controlled
by an electromagnet.

&J No-rotation dropping system
o Time displacement of ball position was m

by 1D laser displacement meter.
& 2D laser measurement is also avail :



Experimental Method
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Appendix

@®@Restitution coefficient

o The ratio of the rebound velocity to
the impact velocity.

o This value Indicates the energy
dissipation during collision.
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Appendix

@Sample preparation
o Small icy grains (~100um) were formed by freezing small water
droplets splashed in liquid nitrogen.

o Samples are formed from small these icy grains.

Pour ice Push piston
particles




Appendix

Tk

i ¥ LK-G80
HAERRRE YA ST : 80 mm. IERET : 75.2 mm
BIESEH VLA ST @ £15 mm, 1IEREY : £14 mm*1*2
FIR B4R REFEKRL—Y
RE 655 nm (RIfR¥). U5 A3R L—HEGE*3 (JIS C6802)
Hh BX 4.8 mW
ARy MR (BEEIERICT) #) 70 um
BRI +0.05 % of F.S. (F.S.=%+15 mm)*1
BORUBE 0.2 pm*4
B> TUS IR 20 - 50 - 100 - 200 - 500 - 1,000 ps (6 EXBEAIZ)
LEDFR RIEARCMEE « 8T, AIESEM : #BsUT. AIEEEES : Bsm
SRR 0.01 % of F.S./C (F.S.=+15 mm)
MHERR M REERBIE IP67 (IEC60529)
{EFREERRE B#S > /#¥AT : 10,000 lux AT
ERRERE 0~ +50°C
fEREFEZE 35 ~ 85 % RH (fEELRANZ &)
MRS 10 ~ 55 Hz, #4#RIE 1.5 mm. X,Y,Z &M@ 2 B/
HE #1380 g (O— RED)

1 B ERERSRY) (S 2 v D) BEREET— RICTAELEBEDIE.

29> IERR 20 us BORIEEH : HEEURETEF -9 mm (NEARM) ~ -15 mm (NEARf). IERE3EF -8.7 mm (NEARf) ~ -14 mm
(NEARfI)

BOSA2 AATEHERLULTENET. BIEBBULEDELLEZEZ,

*4 BRHEAESTSRY) (SUS) = EHERRRE(C TFIEER 4,096 B THAIE UEBEDE.



Appendix

B LJ-X8400
ELERERE 380 mm
BIEFE z# () +60 mm(+95~-220 mm*1)(F.S.=315 mm)
X # (18) NEARS 180 mm(163 mm"*1)
EAERERY 210 mm
FARE 240 mm(320 mm*1)
KR BE¥EKL—Y
KR MR 405 nm(BIHRY)
L—H5R S5 22ML—H S (IEC60825-1, FDA(CDRH) Part 1040.10%2)*3
HH 10 mW
Ry MR #9275 mmx249 um(E )
BDRUBE Z# (B) 5 pm*4*s
X & (18) 10 pm*4*6
(=1 Z#h (B) EHESER+60 mm : £0.025% of F.S.(£0.003%)
2488 : £0.035% of F.S.(£0.005%)"7
JOJr7AIF7—4 X# (18) 75 um(50 pm~)
ks 100 pm(50 pm~)*1*8
JOJ7 AT -5 3200 s
HDR (J\A DA F=ZvIL>>) >>J)L> 3w RHDR*
L —REMIERR R HEBLED (405 nm)
HiHE
TREEATE 0.01%of F.S./C
MRS REME IP67(IEC60529)*10
{EFRERRE BS>7 : 10000 Ix M F*11
ERRERE 0~+45C*12
EREARTE 85%RH MUTF (fEEBREZ &)
MRS 10~57 Hz #iRIE1.5 mm X, Y. Z &5m)3 b5
&S 15 G/ 6 msec
7y=1 TIL=
HE #1300 g

1L DHERES .

*2 FDA(CDRH)®Laser Notice(CHEL), IEC60825-1DEME(CTISAB I ERML TLET .

BRPRR(CEXE, IL— IR, BAMER. BEE, DR\ E)ZAVWTERE-—LAZRBVNTIZEN, XFBREZAVTL—FHHZRE
I3L. BICRREREFEIHBAENSHDET,

*4 BAERER (CTFIEIE4096 B TRIE LIsiZaniE.

S AIEMSRY FEMAENRY). B - IBY ILCTHRELY 7OERSZAE UBEDME, th3HERE.

CAENRMIE S -2, BE - AIBY—ILICTESS—SR AEIY SLANLEDRRMUBZAE UITBEOE, tESHIE.



