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1. The phenomenon

» angle of repose: steepest angle of granular material

» static angle: just before movement;

dynamic angle: just after end of avalanche
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2. Problem definition

Hypotheses: ,
1. rolling particles:

angle
overcoming friction easier in low g

2. mass flow in avalanche:
driving force ~mg and friction ~mg
3. earlier work in parabolic flights

Known about friction:
¢+ angle=f

» angularity

» wall friction

» interstitial fluid

» runout length

» particle size

» static electricity

Objective
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Our aim is to determine angles of repose of granular material in reduced gravity.

3. Methods and materials
» Parabolic flights to reduce gravity s
» microgravity flight director 77

for Yreduced 0‘059
» conditions g=0.1 and g=0.38

» rotating drums with materials:

» rounded / angular

[ O O

o fine / coarse
o air / water

* image analysis and data filtering
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4, Results
. fOr reduced gravlty: 2.4 mm gravel in air 0.21 mm sand in air 0.2 :nm glass beads in air
» static angle increases i %01 '
» dynamic angle decreases |
* average angle :E_: '
f (angularity) s 9
20}
» excluded effects: . | o | . | |
o interstitial fluid e S S S

o particle size

e aircraft motion

» static electricity
(except top right)

» drum rotation
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5. Conclusions
» Average angle of repose independent of gravity
» static angle of repose increases and

dynamic angle of repose decreases in reduced gravity

» effect: larger avalanches

* prelim explanation:

e friction threshold to overcome for initial motion

» larger mass starts flowing so runout length larger and angle lower
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