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On the Ablation Characteristics of the Laminated Foils
By
Ken IKEDA, Toshiyasu FURUTA

and Masamori SAKAMAKI

Abstract: 1t is sometimes recommended to use the ablation materials for the outer skin
of rocket body to protect the construction from the aerodynamic heating and also some
ablation materials can be used as the heat insulation coating inside the cylinder wall of
solid propellant rocket motors. General theory of ablation is very complicated, since it
is the combination of the theories of both aerodynamics and heat conduction. However,
in the case of laminated foil construction, which we propose in this papare, we can
simplify considerably the problem, since the gasifying of the material and the existence
of thermal layer in the solid phase of the material can be neglected. Test results by the
torch burner method have shown a good agreement with the simplied theory shown in

the report.
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Al | 72L 1 0.05 | 20 | 1.01 | 2.7 0.2 95 660 | 2.0| 5.5| 2.8
Al ?Z’” 0.05 | 14 | 1.02 | 2.7 0.2 95 660 | 1.4 — | 2.8
Ti | 7L | 0.025| 39 | 1.01 | 4.54 | 0.126 | 52.2 1820 | 4.2 10.4| 9.36
Ti®| #&L 0.025 | 39 1.01 4.54 0.126 | 52.2 1820 5.7111.5| 9.36
Ti | #>¥ | 0025 28 | 1.06 | 4.54 | 0.126| 52.2 | 1820 | 3.0| 9.7 9.36
18/8 | £~ ¥ | 0. 03 24 | 1.02 | 7.93 | 0.12 | 65® 1400 | 3.5, 9.3 7.2
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grﬁgzv (cal/gwriCit (cal/gr) } (&) ] (C?I/cm -sec+°C)
Ti 454 | 0.126 | 52.2 . 1820 0.035
Ni | 89 I 0105 | 74 . 1455 0.22
Cu 83 | 01 . 506 | 1083 0.94
Zr 6.5 | 0066 & 301 | 1750 0.05
Au | 1920 | 0.031 | 161 | 1063 0.71
Ag | 10.53 | 0.056 25 C 960 1.0
Al 2.7 0.2 95 660 0.53
Mg L74 0.2 89 650 0.83
Sn 7.3 | 0.054 145 232 0.16
Pb 11.3¢ | 0.031 | 63 | 37 0.083
Mo 10.2 | 0.061 | 70 | 2625+50 0.35
Ta 16.6 0.0 — | 299650 0.13

1961 4£ 8 A 14 H HZE J12 5

This document is provided by JAXA.





