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Abstract
The design of the reusable thermal protection system for the space shuttle orbiter using silica
tile played one of key roles in the successful flight of the Columbia and subsequent space shuttles.

The basic design goals for this thermal protection system were identified.
Manufacturing procedures for the silica tile and the structure of the tile system were also

described.
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Fig. 1. " Typical entry temperature of orbiter (Adapted from Korb et al. (1981))
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Fig. 2. Manufacturing flow chart for silica tile [ Adapted from Goldstein et al. (1972) ]
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Table 1. Orsbiter TPS Materials.

Material Material Temp. Material ' Areas of
generic name Capability (C) Comp. orbiter

Reinforced to 1650 Pyrolized Nose cone, wing
carbon- carbon- leading edges,
carbon. carbon, forward
(RCO) coated with external tank

SiC separation
panel

High 650-1260 Si0, tiles, Lower surfaces
temperature borosilicate and sides,
reusable glass coating tail leading
surface with SiB, and trailing
insulation added edges, tiles
(HRSI). behind RCC

Low 400-650 SiO, tiles, Upper wing
temperature borosilicate surfaces, tail
reusable glass coating surfaces,
surface upper vehicle
insulation sides, OMS
(LRSI) pods

Felt reusable to 400 Nylon felt, Wing upper
surface silicone surface, upper
insulation rubber sides, cargo
(FRSI) coating bay doors,

sides of
OMS pods

71 2-q] tile system-& ceramic tile, nylon felt mounting pad, filler bar ¢ room
temperature adhesive (RTV) &) W7}z 848 F45e] 2} Fig.3e¢] tile systemo] 3@
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strain isolator pad(SIP)
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Fig. 3. Schematic diagram of silica tile system
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