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Abstract — We have investigated the reaction mechanism between BN-sprayed graphite and molten

Al in vacuum using the various analytical tools. The interfacial compound layers were well-defined,
and made mainly of AIN with underlying thin mixed layer of Al,C; and AlyB4C;. The analysis results
were interpreted in terms of the free energy of formation. We prepared the BN-sprayed and annea-
led graphite boat, and evaluated the performance characteristics for the evaporation of Al The
evaporation was very stable, and also extended lifetime and enhanced rate up to 0.6 um/min were
obtained at a manufacturing cost of about 1% compared with current TiB;-BN boat.
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Fig. 1. The pictures of the boat before and after spra-
ying the BN powder.
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Fig. 2. Al evaporation rate according to the resistive
heating power.
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Fig. 3. SEM cross-sectional morphology of the BN-
sprayed graphite showing compound formation
after evaporation of Al

Vacuum Annealing : 1200°C
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Fig. 4. Schematic diagrams showing compound forma-
tion at the interfaces of Al/BN/graphite. Arrows
mean analysis direction. (a) is for the boat an-
nealed at 1200C, and (b) at 1600T.
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Fig. 5. XRD data for the boat annealed at 1600C . (a)
is the data taken at the “Al+compound” side,
and (b) at the “graphite” side.
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Fig. 6. EPMA results on the interfacial region of the

boat annealed at 1600C. (a) cross-sectional
morpholgy, (b) line scan for boron, and (c) ove-
rall mapping for boron.
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Fig. 7. Schematic diagram of the resultant interface
structure.
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