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Need Robt hnology development focus€d on penetration approaches tailored specifically to the
Ocean World environments capable of reg€hing the target depth within a few year mission.
Solution SLUSH is a thermo-mechanical‘probe that combines:

1. mechanical drill to break ghe formation

2. melting to remove the guttings
However, instead of melting an efitire volume of ice, SLUSH melts just a fraction of it to form slush.
Advantages Slush behaves likefliquid but is still partially frozen, this enables significant reduction in
power draw. Since, the mechanical approach generates high penetration rates, SLUSH can also reach the
ocean in much shorter time.

Melting vs Slushing vs Mechanical Drilling for different Set Auger Temperatures in
250K Ice
Drilling Parameters:
Auger Speed: 120 RPM
Percuss Speed: 972 BPM SLUSH 373K

WOB: 100 N
OW,, 86 W, SLUSH 333K

ROP =1.5m/hr SLUSH 303K

512W,, 87 W, SE = 0.02 Whr/cc MECH RP (Capped)

ROP = 1.6 m/hr ,v"' MELT (Max Heat)

SE = 0.12 Whr/cc h 4 MELT 373K
MECH RP (No Cap)

oW,,86W,,
ROP = 1.5 m/hr
SE = 0.19 Whr/ce

DRILL DEPTH (MM)

229W,,0W,,
ROP =027 m/hr
SE = 0.28 Whr/cc

537 W,,0W,_
RQPR.=0.51'm/hr
SE =0.35 Whr/cc
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