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Fig. 1. Probe samples examined for similar conditions [1].
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Table 1. Armita Rover technical requirements [6].
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Fig. 2. Functional tree of Armita Rover [6].
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Table 3. Armita rover natural frequencies [8].

Mode Frequency

1 15.73
2 19.37
3 24.32
4 29.65
5
6

44.95
53.70

ECSS 3kl b illao Lo )l 3y30le oggibo ()b 3g) 1))

2590 Gladinds j1 1y adilobw 55 U bl diny jow (wSb S§ & jquoy
bl ) zydie )b colps (Kigls ojle (gl ke Laas Lad
olypd oyl sl (B o5l osrie Sl sl MIL-STD-810G
Sols St (g35es 5 (o> 5 (5ygme glaclis B
(SMiges B IS5 > 33,5 o Jlae sil & S5 cian 5 ol

Dgus o odblino SiglS ojlw oL

V] ;K8 a5y ojl— O JSS
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Table 2- Mechanical characteristics of aluminum 6063 and
aluminum 7075 [7].

Characteristics A _7%75' g _?_%63' Units
Property Value Value -—-

Elastic Modulus 7.2E10 6.95E10 N/m”2

Poisson's Ratio 0.33 0.33 N/A
Shear Modulus 2.69E10 2.58E10 N/m”2
Mass Density 2810 2700 Kg/m"3
Tensile Strength 570E6 240E6 N/m~2
C%Trzzzstﬂ"e - 240E6 | N/m~2
Yield Strength 5.05E6 215E6 N/m~2




‘)%uﬁ obls s@@b&u‘ asls sl U\:—.\w 8305 oo ‘d)@)% \)m)‘ ‘u‘j o yo!
Sl Lf\)i.ﬂ Lo pule g ¢ gdazwo ypo Jadtodums

sl odd gl (V) Woleo > g 2l o Jgl
dT, -
micpid_tl =0Q;— Z Cij(Ti - T])
j=1
n

- Z €i€FjA0(T! — T}")
=1
295 5 52909 Qi oy Slo)S Cpy py> My (V) dbdles
Ti «sndidens € 9€ )l JUil o o Cij )0l 40 (5>
hlizms (g alate daw Aj > o poFij ol b LT
bl ey plisl b 0

Y- T ookl )50 (sl )8l Cous Sllos (slod 03050 —F Jgaa

Table 4. The operating temperature range of the used hardware

[10].

Material A (o € a
CFRP 10 795 0.80 0.80
Stainless steel 17 510 0.56 0.80
Al 7075-T6 130 960 0.06 0.25
ULTEM 0.1225 1470 0.84 0.40
Magnesium 156 1050 | 007 | 0.39

alloy

Ag Teflon 5.02 1400 0.76 0.17
Solar panel 66 320 0.85 0.92
Agel 2.60 1150 0.79 N/A
FR4 0.22 1386 0.75 N/A
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Fig. 7. The figure of the first mode of the Armita probe
structure [7].
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Fig. 8. Wheel and suspension system in Armita probe [13].
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Table 5. List of electronic equipments [8].

. Power Dime
. consum | nsions Shape Name CampE
g g nt
ption W mm
Arduino
10 80);10' Sg );2 ’ (Blupill | Processor
: b stm32)
Pressure
4 igg% BMP180 and
altitude
Temperat
4 15(_)2 10 56( :;x SHT10 ure and
' humidity
-GY
10 | 180X10 | 25%2 NEOSM |  GPS
-3 5x3 V2
5 | 5x103 | - /@\ DS18B20 Thzrtz‘rom
5 1.65x1 | 25x1 MAX170 Voltage
0-5 1x3 43 sensor
10.56x | 35x1 MPU925
5 103 | 5x3 0 IMU
15 3.3x80 | 35x2 JPEG Camera
x10-6 5x10 Camera
Water Water
4 0.1 600X><72 sensor detection
YwRobot sensor
Soail .
71.65 < Soil
10 02 | x24x } M“‘/’I';tté‘r'e moisture
1.6 AHN-72 sensor
Image
52 ) | 172 TS582000 | transmissi
7%30 on
2 Data
50%5 DRF7020 .
30 0.5 0%20 D27 tran(s)rr:nsa
22.8% ‘ MG90S
13.4 2.1 12.2x ..é:é: (Micro Servo
285 |~ ¢ Servo)
167.4 5.1761 - - - Total
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Table 7. Probe engine specifications [14].

Minimum | Maximum A Minimum Minimum
shaft shaft er:\A;Xe; T:;nlh output torque
diameter length Y 9 speed output
4 mm 20mm | 995 - m7r?1 40rpm | 5010 g;.cm
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Table 8. Probe battery specifications [15].

N.O battery Voltage power Dimensions | Weight

packs \Y, wh mm g

1 111 9.435 55x30x%25 73
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Table 6. The final specifications of the probe wheel [13].

Dimension Weight T
s (mm) (grams) Shape Subsystem g
9=100 2200 Wheel set 1
W=62 (4 pcs.)
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Table 9. Armita probe system specifications [6].

Number | Number Energy Geometric Total
of of consumption dimensions mass

Sensors engines (Ahr) (mm) (kg)
8 4 112 480%387x360 | 6.9
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Fig. 9. Armita probe isometric view [7].
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