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NITN IDALE ann Srn

» Objective: relate observed orbital
change with momentum enhancement
and crater morphology for given
material properties (low strength
regime)

 Shock physics codes simulate
different materials; prove accuracy by:
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Experimental Setup:
 Chourey et al. 2020, PSS:
— v~1-3 km/s
— target materials:
= glass beads
= (uartz sand
= regolith simulant
— formation of ejecta
curtain
— crater size
— momentum
enhancement
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LANOratory exper
simiiant & Giass

Muzzle plasma Projectile (4 mm dia, Capacitor bank
hield \ T ~25mgmass)
High-speed camera >l
\ Flash illuminator
Target cont:
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regolith
simulant
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Experimental Setup:
 Chourey et al. 2020, PSS:
— v~1-3 km/s
— target materials:

= glass beads

= (uartz sand

= regolith simulant
— formation of ejecta

curtain

— crater size

— momentum
enhancement
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yalination 1estsS orimpacts into Kegontn siminant:
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° x Experiment | SIMilar material models & parameters for
£ 7 ® iSALE-2D iISALE-2D and SPH
S 61 . SF;H * both codes agree with experimental data
g . X 3 s " A * some deviation towards faster impact
§ . 9 velocity between codes
g 34 X X )

1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 g

Impact velocity, U [km/s]

v =2.2 km/s, m =24 mg (PVC), regolith simulant
(experiment: Chourey et al. 2020, PSS)

Strength model Lundborg, Y,=1.4 kPa, f=0.77

Porosity model e-o-model (ISALE), «=0.96

5 D=42% P-o-model (SPH), P,=100 Pa, P.=1.5 GPa
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yalination 1estsS orimpacts into Kegontn siminant:
Grater giameter

| x Experiment | SIMilar material models & parameters for
£ 7 ® SALE-2D ISALE-2D and SPH
S 61 = S';H * both codes agree with experimental data
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§ . n velocity between codes
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Impact velocity, U [km/s]

v =2.2 km/s, m =24 mg (PVC), regolith simulant
Strength model Lundborg, Y,=1.4 kPa, f=0.77 (experiment: Chourey et al. 2020, PSS)

Porosity model e-o-model (ISALE), «=0.96
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yalination 1estsS orimpacts into Kegontn siminant:
Grater giameter
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BEncnmark'stuny orpDARI-liKe vertical Impacts
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3.5 - @ ISALE-2D, Y, — 1kPa A SPH.Y—1kPa ||’ Similar material models for

~®- iSALE-2D, Yo=10kPa  —A- SPH, Yo = 10kPa ISALE-2D and SPH

~(~ ISALE-2D, Yo =100kPa  —A:- SPH, Yo =100kPa |« resylts from both codes agree
with each other for a range of
material parameters

 some deviations occur for
small porosities (Y,=1 kPa &
100 kPa) and at 50% (Y,=10
kPa)
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Bencnmarx stuay or DARI-IKe vertical Impacis
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3.5 - @ ISALE-2D, Y, — 1kPa A SPH.Y—1kPa ||’ Similar material models for

~®- iSALE-2D, Yo=10kPa  —A- SPH, Yo = 10kPa ISALE-2D and SPH

ISALE-2D, Yo = 100kPa SPH, Yo =100kPa |« resylts from both codes agree
with each other for a range of
material parameters

 some deviations occur for
small porosities (Y,=1 kPa &
100 kPa) and at 50% (Y,=10
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Bencnmarx stuay or DARI-IKe vertical Impacis
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®=20%, f=0.6 | —@ ISALE-3D, Yo = 10 kPa
—A— SPH, Yo = 10 kPa » same material models
& parameters for

o ISALE-3D and SPH
= 2.0 - e results from both

= codes agree with each
other for all impact
angles
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Conclusion

» We have run validation tests in the Hera-relevant low strength regime for ISALE & SPH
against experimental results for regolith simulant, including measured values of g
—> both codes agree with independent experimental data in terms of diameter, ejection
behaviour and momentum enhancement

 Expanding the benchmark to further materials (Y,=1, 10, 100 kPa, ®=20-50%) shows good
agreement between the codes (<23% deviation in £, in agreement to Stickle et al. 2020)

* Deviations for the impact angle scaled momentum between both codes for different impact
angle are below 9%

« We plan further validations with other materials
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