SHMIFEE HAKRFEIFE FNHBHEZTH

K-36

KERITHOI-HDEEEREBREOS| ZEC LESFHOLRE

Improving Pull-up Motion Control of a High Altitude Experimental Vehicle for the Mars Airplane
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Abstract: In Japan, high-altitude flight experiment is planned in the stratosphere close to the Martian environment for realizing a Mars

airplane. From the evaluation of the control system by the Monte Carlo simulation (MCS), it tends to violate the dynamic pressure

limit in the pull-up motion. Therefore, in this study, the elevator trim angle and the control gains are reexamined in order to improve

the success rate of pull-up motion. Moreover, the validities of the determined trim angles and gains are evaluated by the MCS.
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Figure 1. Time Histories of Dynamic Pressures
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Figure 2. Time Histories of Dynamic Pressures
(Bgo= —6.0 [deg])
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Table2. Evaluated Results of MCS-2

TN TA Y kg [-] 0.16 032 048  0.75 1.0
AT 1000 1000 1000 1000 1000
MITIvva v
4. 4. 4. 1 )
WE (%) 947 943 943 93 89.6
) L il PR E R BT 50 54 51 55 57
éﬁmﬁuﬁﬁg}\\ilﬁl& ¢ X 3 . .
(7x2—X1)
éﬁm%‘mﬁi’& P 16.0 148 588 1.82 175
(7 =2—X1) [%]
3 i B B 0 0 1 11 43
— 400
S M=
? 200 + e
2100 ) 7
= 0 — ‘
5. 0 20 40 60 80 100 120

Time ¢ [s
Figure 3. Time Histories of Dynamic Pressures
(kg; = 1.0)
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