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Thermal Characteristics of External Bonded Composite Insulators

Cheol-Gyu Hwang* and Jong-Hwan Kim™**

ABSTRACT

In this paper thermal tests of carbon-phenolic and silica~-phenolic composite insulators which
adhered to aluminum plates and heat transfer analysis on the interface between the insulator
and the plate were studied. Surface temperatures of specimens were obtained from a radiational
heating test by using lamps. A numerical method to compute thermal effect of bonded faces
was presented, where the thermal effect was calculated by using experimental surface tem-
peratures and analytic temperatures and heat fluxes. The proposed method will be useful to
decide the optimal insulator thickness of external insulated structures.
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Fig.1. Shape of Composite Plate Specimen

Table 1. The Thermal Properties of Composite

Insulators
Prop-i Thermal Conductivity | Specific Heat
erty W/mT) (J/kgC) | Density
Mat-\_ | Temp. Temp | Specific| (kg/m®)

erial (t K" | K" (T) | Heat
0 |1.08 {0.80 0 /880
Carbon-| 200 |1.50 |0.93 | 100 1165
Phenolic, 275 |1.55 |1.00 | 200 |1450
(FM | 400 |1.55 |1.00 | 300 [1475
5055)V| 600 |1.55 |1.00 | 400 |1500
700 |1500

21 |0.66710.586| 21 [1088.6

1398.4

P?\le]ilcjlic 171 10.6790.587 | 171 |1151.4
(MX 283 |0.682 1,906 | 283 |1233.4| 1741.2
2600)2 371 10.685]1.934| 371 ]1297.9

560 10.685]1.933| 560 |1663.7

* K, @ with laminar direction
#% K, ! across laminar direction
1) Journal of Composite Materials, Vol.26, No.?2, 1992,
pp. 206—255.
2) NACA CR-72492
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Heating Lazps = mmm’ Unit Specifications
(I Rl - Power: 600 watts
feat Flux Transducer Q2122722727221 Quartz _ nght Length: 24. 8cm
l = 7= Lamp - Voltage: 480 volts
— [ et - Total Length : 30.3cm
CHART g | AT TV te2n
fEcore &v@— ’ k - Input: 480 volts(45-65Hz)
Teaporature Power .
- Control: Input Signal Control
DATA_ICQUISITION Controller - Cooling: Air Cooli
oA ooling: Air Cooling
) ) ) Temperature | - Input: 18ch Analog
Fig. 2. Block Diagram of Set-up for Heating Test Controller - Output:12ch Anglog, 4ch Digital
- 8auto loops, 256 segments
+ dA(Thermo-couple), RTD, ¥]3ZH4] 2% Cooling Unit | - Motor Current: AC 440V, 60Hz
A% R ek}, £ A¥eiAE Qunes - Motor Power: 10HP
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Table 2, Characteristics of Sensors

Max. . Wire
Thermo- | Type | Temper- R%Cntlfn Thick- M?S;gfc'
couple ature ness
K Type| 760°C | 300msec| 0.010” | Omega
Heat | Model | Norminal Range Manufac-
Flux Output turer
Transd- |GT-120] 10mV at Full 0-120
ucer | -80-632 Scale Btu/ft?sec |Medtherm
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Fig. 3. Finite Element Model of the Test Specimen
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Fig.4. Test Results of RTV560 Bonding Specimen
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Fig.5. Test Results of Cocuring Specimen
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