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Measurement of Material Properties of Composites for High Temperature
using Fiber Bragg Grating Sensors

D. H. Kang, 8. W. Park, S. H. Kim, C. G. Kim and C. S. Hong
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Abstract

Recently, composite materials are widely used for nozzle, pressure vessel, skins of satellite

and many structures under condition of high temperature due to good thermal characteristics

such as low CTE, heat-resistance, etc.

Fiber optic sensors,

especially FBG(fiber Bragg

grating) sensors, can be a good counterproposal of strain gages for the measurement of

material properties of composites under high temperature.

In this research, T700/Epoxy

specimens with embedded FBG sensors were fabricated and tested at the Instron with thermal

chamber from room temperature to 400°C. The effects of embedding optical fiber on material

properties were also verified. And, the experimental results were discussed and analyzed by

microphotographs of the composite specimen.
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Fig. 3 Configurations of the specimen.

Normal pre-preg tape Fabricated pre-preg tape

Fig. 1 The surface of fabricated pre-preg tape.
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Fig. 4 Egress types of fabricated specimens.
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Table 1. Effects of embedding fiber optic
sensors on the material properties

Stiffnss | M1 | sz | sy | ovaer | s | oaw [ B

"

Normal 130.2 1837 1309 1315 1323 1317 | 135

PV Jacket 1317 1346 133.4 1325 1318 1328 | 1.1
Stainless tube | 13086 1291 1342 133.0 1324 1319 § 202

Strongth | Al | dme | Awes | dgtes | Awes | ga 4:

Normat 2205 2150 2094 2165 2113 2145 | 437
PVC jacket 2175 2273 223 2203 2186 2214 | 100
Stainless tube | 2132 2187 2256 2203 2218 2199 | 454
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Fig. 5 Experimental setup.

Table 2. Material properties of T700/Epoxy at

room temperature

®E

1 N | A | e | e | Awes | BE |

Stiffness | 1467 | 1365 | 1323 | 1460 | 1465 | 1416 | 674

Strength 2150 1831 1762 1971 1938 1930 148
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(b) parallel to reinforcing fiber direction

Fig. 6 The microphotographs of the cut end.
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Table 3. Fiber volume fraction calculated by

the area method using image processing
program
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seel fsee2 | osecdl | oseel | oseed | oseel
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514 | 517 | 514 52.4 344 1 350
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324 | 490 | 503 37.0 529 | 496
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Table 4. Material properties of T700/Epoxy at
high temperatures

Room temp. v 2000 0T
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Fig. 8 The results of material property change
with temperatures.
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