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The Formation Mechanism of Non-uniform Structure for the Thermal Spraying Nanostructured
Feedstock Prepared by Spray-drying Method

LI Chang—ging, SONG Wei, WANG Xiao-ming, LI Yong-zhe

(Department of Equipment Remanufacture Engineering, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: The nanostructured Al,0;-13 %TiO, feedstock was prepared by spray—drying method using two kinds of
nano-powder of a—Al,O3 and rutile-TiO, as raw material. The feedstock dimension became smaller with the solid phase
material in the slurry decreasing. Interior of the hollow spherical grains present the non—uniform structure, and the side became
thinning or even empty. During the process of spray pelletization, the difference of slurry droplet surface evaporation rate made
the solid phase simultaneously transfer to its surface and foreside, which was the main reason for the formation of the
non-uniform structure.
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Table 1 Main parameter of nanoscaled powder
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Table 2 Slurry composition
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Fig.1 Powder morphology made by slurry 1# (a) low magnitude (b) high magnitude (c) powder section
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Fig.2 Powder morphology made by slurry 2# (a) low magnitude (b) high magnitude (c) near the hole
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Fig.3 Relationship between suspend liquid glutinosity and
shear velocity under different consistence of Al,O5!"!
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Fig.4 Schematic diagram of the droplet in drying process
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Fig.5 Airflow distribution around the droplet
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Fig.6 Schematic diagram of materials transfer path in the
droplet
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Fig.7 Forming process schematic diagram of nanostructured feedstock

3 & it

(1) SR S5 T35 i & B AROK 45 AR IR IR
FHESAR B ERTESHA, GRIORIR K 22 ) 2 Y 1A 3
BLGto Rk AR 5 i 90 S BB 5 S ROk
FRDRE BE BB/ o

(2) BAHIEREY, P d RS
8K, BURE SR T EE BT RSN B2 -
(3) AR SR HAENSE S5 T 4ficd Fi e R T P

B RRRIEE R R T, 1R TR
JRAE, AR T IRDRUREESS & S5 TR A LB -
(#4565 1)



