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Comparison in Water-Vapor Corrosion between
Resin-Bonded and Silicon-Bonded Graphite Compacts

Katsuichi TKAWA, Tsutomu TOBITA and Kazumi IWAMOTOQ

Division of Nuclear Fuel Research, Tokail Research

Establishment, JAERI
(Received December 27, 1977)

In direct cooling of the fuel compact without sleeve, the
heat transfer is high. In this case, however, corrcsion of
the compact is problem. Feasibility of using silicon binder
instead of the conventional resin binder is being studied.
In experiment, weight loss in 5 hr heating at 1000 ¢ in He
containing 1% water vapor was compared between the resin-bonded
and the silicon-bonded compact. By replacing the resin with
silicon the corrosion resistance is remarkably improved.
Weight loss of the resin-bonded compact is in linear relation
with heating time. In the silicon-bonded compact, weight
somewhat increases first but then decreases.
In the resin-bonded compact, the weight loss is influenced
by both pressing temperature and baking temperature.
The corrosion reduces crushing strength of both the resin-bonded

and the silicon-bonded compact.
Keywords : HTGR Fuel Compact, Corrosion, Oxidation,
Graphite-Silicon Carbide Composite, Corrosion Protection,

Silicon Bonding
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Resin. content (wf.%)
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A NCG, ANCG+Si30% , ¥ NCG+Sil0%

O EDM, © EDM+Si30% ,
NCG : Graphitized needle coke (AGL)
EDM: Natural graphite ( Kropfmuehl )

Fig. 6 Weight loss by 5 hour heating

(Values attached to triangles and

circles correspond to density, g cm3)
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Table 1 Comparison of crushing strength
between before and after corrosion
) Binder Crushing strength(kg/cm®}
Graphite (wt 6/ ) - -
c e Before corrosion| After corrosion
NCG S 30 745 621 av
EDM S 30 669 av 357 av
NCG PR10, S 30 352 234 av
NCG PR 10 498 173
EDM PR 10 294 163
NCG PR 20 693 441
E DM PR 20 530 220
NCG @ Grophitized needle coke (AGL)
EDM : Natural graphite ( Kropfmuehl)
PR : Phenolic resin, S: Silicon
av agverage of 2 or 3 sampies
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Baking Ternperature (°C)
A NCG +resin 10% , & NCG+resin 20 %
O EDM+resin 10% , @ EDM+resin 20 %
NCG : Graphitized needle coke (AGL)
EDM: Natural graphite (Kropfmueh!)
Fig.7 Effect of baking temperature of resin-bonded

compacts on weight loss by 5 hour heat ing
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