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Investigation of Sampling Method for Asteroid Surface
Effect of Tip Shape of Corers on Penetration Depth
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Abstract: The sampling method employed with corers has been studied in the sample return mission of asteroids planned by JAXA.

We have clarified the relationship between the penetration depth and the projectile speed by penetration tests. Large amount of

massive energy is necessary to reach the objective and we have decided to study the effect of tip shape of corers on the reduction of

the massive energy. The relationship between the tip shape and the penetration depth is analyzed in this paper by penetration test

leading to verification for the feasibility of the present sampling method employed with corers.

1. [ZL®IZ

BE, FHEABICBWT, NREOEIRAES 2 R FF
U725 2 80T 5 723D, FiH» 6 300mm O FUEHRE L
MME L SN TNWD. ABFETIIE OB = & @Ik
FREL O ATREVE A & % C, Harpoon & Penetrator J7 =1 &
WO BT v THEEIC OV TRF LTS, o)
BT, TH—cod a7 7— REER) ZEET
BEREITHiIAR, THF—%5|<tTari—t
REEEINT S, 277 —0OBE NEE & B ARG
WOWTIEZNETOMETHLNI L TE N, &
REW 72T 7o OITMEIR =R F— 2O TELEGET
LRMNR D ST, — T, WL ORERND, BAE
FEBAEEOMIC 2T 7 —DRMBIRICHIEEFET S Z
EWGhote. 2T, RCIEa T 7 —odkeimiR
NEARICE 2 DB HONWTEREZITY, MLET R
JLF— LD BLEN DARFIED FREMEIC OV T
5.

2. ERILE, Sk

ERICHWD a7 77—, Hizd 2 HREHMAED
FTHLHENTWAE, ==Y 1 bz
TAIBEOMMITIZTIL FpndEE SN, a7 5—%
MLUHTERIC=x AT —HEEMZ D LI LTV D.
Fio, a7 7O L UEEIZITH N LEED T
BT T7r v A 2T 7 X 2 RAWCERIL7-.
a7 T —OME L SUS304 & Wy, I2RIZE X 0.5mm
& 510mm, BT 25mm THZEM @O S DOITHE—L
7. 7277 L, SeIB RO TIZ 0° 205 45° £ T15°
TEWML LT 7—% 4 RKHE L (Figl). 15
IABGE IR B 7 V- R EERA L. B,
KEBRO BRI T 7 —DkuIR L EAROBRE

N2 LD T, T —%2a7 7 —ZR
FTOGI &R E FRIFTAT > TR0,

Table 1. Specification of motors

model BX5120-A2
rated output 120 [W]
rated revolution speed 3000 [r/min]
rated torque 0.4 [N-m]
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Figure 1. Tip shape and sectional area of the corer
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Figure 2. Experimental results of penetration depth with

respect to penetration velocity
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Table 3. Values of mass and compressive strength

mass M[kg]
0.132

compressive strength £,[N/m’]
2.7X10

Table 4. Calculation results of coefficient

tip angle a B sectional area S[m’]
0° 122 | 0.807 3.85X10°°
15° 2.02 | 0.559 3.92X10°°
30° 271 | 0.328 4.15%X10°°
45° 3.03 | 0.444 4.66%X10°°
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Table 5. Velocity and kinetic energy of penetrator

(for 300mm depth)
tip angle volocity [m/s] energy [J]
0° 68.4 154
15° 120 476
45° 164 887
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