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ABSTRACT 
Conceptual study of ablative thermal protection system is made preliminary toward sample return mission by aero fly-by on Mars. Thermal 
protection system material considered in this study consists of a light-weight ablator, a felt insulator, and CFRP/aluminum honeycomb 
sandwich panel. A thickness and weight of thermal protection system material required for an atmospheric entry flight on Mars is estimated 
by calculating a thermal response of ablator along the entry trajectory. The thermal protection system that consists of the ablative material 
of 25mm thickness and the felt insulator of 20mm thickness is recommended for the present entry trajectory, resulting in the weight ratio of 
16% for thermal protection system.  
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 case12 0.3
25mm 20mm  

	
 0.3CFRP 15mm 30mm
10mm 45mm

2

1640K 8mm

case 4, 9, 12~14, 16~19

3 2 (a)sphere
(b)cone (c)base 0.506m2, 
4.173m2, 1.767m2 6.446m2 3
case 9 case 12

80kg 2 case 9
case 12

case 12

2	
 0.3CFRP  
case mm K , mm 

         
1 15 30 8 53 1643.8 784.1 534.1 8.414
2 15 35 8 58 1643.9 757.2 489.6 8.417
3 15 40 8 63 1643.9 733.1 455.9 8.420
4 15 45 8 68 1644.1 711.5 429.4 8.424
5 20 10 8 38 1642.2 525.5 519.1 8.100
6 20 15 8 43 1642.4 519.6 502.9 8.112
7 20 20 8 48 1642.5 512.1 478.5 8.123
8 20 25 8 53 1642.5 504.5 451.7 8.133
9 20 30 8 58 1642.5 497.7 426.9 8.141

10 25 10 8 43 1641.6 473.7 470.9 8.093
11 25 15 8 48 1641.6 469.8 460.4 8.100
12 25 20 8 53 1641.7 463.8 442.8 8.107
13 25 25 8 58 1641.8 457.1 422.6 8.112
14 25 30 8 63 1641.8 450.9 403.3 8.117
15 30 10 8 48 1640.9 454.0 451.9 8.090
16 30 15 8 53 1641.0 449.8 442.2 8.095
17 30 20 8 58 1641.0 443.6 426.5 8.099
18 30 25 8 63 1641.0 436.8 408.9 8.102
19 30 30 8 68 1641.1 430.4 391.9 8.104
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3	
  
, kg/m2 , kg case 

    sphere  cone  base   
4 4.500 6.750 1.783 13.033 6.595 54.387 23.029 84.011 
9 6.000 4.500 1.783 12.283 6.215 51.257 21.704 79.176 

12 7.500 3.000 1.783 12.283 6.215 51.257 21.704 79.176 
13 7.500 3.750 1.783 13.033 6.595 54.387 23.029 84.011 
14 7.500 4.500 1.783 13.783 6.974 57.516 24.355 88.845 
16 9.000 2.250 1.783 13.033 6.595 54.387 23.029 84.011 
17 9.000 3.000 1.783 13.783 6.974 57.516 24.355 88.845 
18 9.000 3.750 1.783 14.533 7.354 60.646 25.680 93.680 
19 9.000 4.500 1.783 15.283 7.733 63.776 27.005 98.514 
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