q:%ﬁllhl]]: SPECIAL MACHINING

SRR Bk MR FigER EB-PVD YSZ #2342
HETENIR

Pulsed Electron Beam Modification of Thermal Barrier Coating Prepared With EB-PVD
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[ABSTRACT] ZrO,+(6-8)% Y,0, (YPSZ) thermal
barrier coatings (TBCs) is made on the GH33 substrate
by electron beam physical vapor deposition(EB-PVD)
method to improve the morphology of the surface of col-
umn structure coating ,post-treatments by using of pulsed
electron beam are tried. Microstructure and phase compo-
nents of ZrO,+(6-8)% Y,0, (YPSZ)coating after treatment
by pulsed electron beam are investigated by means of
scanning electron microscopy(SEM), transmission elec-
tron microscopy (TEM)and X-ray diffraction(XRD).The
results show that after treatment of pulsed electron beam
a mirror layer with thickness of 3~5um(grain size is about
2~4pum, sub-grain size is about 20~40nm) is formed on
the surface of the coating. This layer gradually converts
into the bulk coating structure.
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Fig.1 Sketch of EB-PVD equipment used in the experiment
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Fig.2 Diagram of wide pulse EB equipment based on
plasma emission
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Fig.3 Initial geography of ZrO,+(6~8)%Y,0; coating (column grain
top) deposited by EB-PVD
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Fig.4 Micro cracks and divided areas of YSZ coating after pulsed
by EB bombardment ( £,=8.5 J/cm®,50ps,P=5.5x10"'Pa )
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Fig.7 XRD of YSZ coating of before and after bombardment by
pulsed EB
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Fig.8 TEM of coating after modified by pulsed EB: a, b—bright
area, ¢, d— TEM figure
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Fig.9 Geography of treated coating after thermal shock cycles
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Fig.5 Microstructure after homogenization treatment and HIP
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