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Scales

Meteor Impacts Laboratory Impacts
mass= 103 kg mass= 102to 101 kg
speed =102m/s speed =1to 2m/s
E=2-100 MPa (crushed vs. intact) E =4 MPa (intact)
H=v2/gD=10%to 102 F=v2/gD =101
rgD/E >> 1 (gravity-dominated) rgD/E =102 (strength-dominated)
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2D Meteor Experiment

Dmeteor =20 CM

Mmeteor = 34,96 ¢
dgrains = 7-5, 9 mm (bidisperse) ‘ @
Mgrains = 0.29,0.41 g .

Ngrains = 10° circular polarizer

dimensions. 33cm x 18 cm

drop height: 5to 35cm

photoelastic disks

measure elastic
circular polarizer energy during
Impact using
high-speed video photoelastic grains




Hastic Force Measurements
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Impact Features

« track falling disk,
measuring potential
energy PE=mgh and
kinetic energy KE = %2mv?2

& measure elastic energy
EE =% kx2 and force
(F=kx) from <G2>

& compare PEof grains
before and after

Dt=4ms
.




Hastic Oscillations?

Speed of Sound
t =35 ms
E=4 MPa >

r = 1000 kg/m?3
c =(Er)2 =63 m/s

t=L/c =5ms



Energy Accounting

Before — After

DKEmpact 115 mJ
+  DPE,yng 67 mMJ

totaldisspated: 182 mJ

DPE,.y 6mJ

DEEstored <1lmJ

missing: 176 mJ



Hiction and Sipping

KE(mJ) 211 115 85 74 46
PEjisk 80 67 16 59 51

PEyrains  -8.3 5.8 -1.3 -5.0 -3.2

EE  -0.67 -0.67 -0.24 -0.70 -0.50
Missing Energy 282 176 99 127 93
DF (N) 4 1.6 1.5 0.7 0.8
#ofd/10 slips 176 274 166 455 292
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Meteor Drag

& guiescent elastic
period corresponds
to many movie
grainsin vicinity of
meteor <=

& second peakin
elastic energy
coincideswith final

sop =
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Conclusions

experimentsin photoelastic disksallow the measurement
of the dynamics of 2D “meteor’ immpacts

elastic, kinetic, and potential energiescan be determined

minimal (<1% of KE) elastic energy stored after meteor
collisions

minimal energy (5% of KE) lost by ejection of grainsfrom
crater

dominant energy dissipation mechanism isstill not
observed, but appearsto be from dipping of grain
contactsduring peak of impact

noveldrag behaviorin sdowing of disk
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