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Fig. 1 Schematic drawing of thermal spray system

i,

'IIIIIIIIII//I/M 7////////////
I T,

LTI ST edirts
Y T

Fig. 2 Thermal spray utilizing a cylindrical shock -
(A) cylindrical shock generator (B)insulator
blocks (C)reinforcing steel end plates (D)
accelerating tube (E)cylindrical explosive
shell (F)copper wires (G) ceramics (H)
condenser (I)electrode (J)Al-diaphragm
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Fig. 3 Nozzle and target
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Fig. 4 Influence of reflected shock
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Fig. 5 Initial position of ceramic particles in (a)an
accelerating tube, (b)front of a projectile and
(¢)a cylindrical shock generator
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Table 1 Experimental conditions and results

Experimental conditions Experimental conditions
Ceramics | Environment | Mass (g) Pg :imc(:f Color of particles Thidl{:;:: 851:?; amic
AlLOs Atmospheric 2 A not change -
AlLOs Atmospheric 1 B not change -
ALO; Atmospheric 1 C Gray 0.05
SiC Atmospheric 2 C Gray 0.0
ALO; Atmospheric 2 C Gray 00
SiC Vacuum 2 C Dark gray 0.15
ALOs Vacuum 2 C Dark gray 0.20

*A:Accelerating tube, B: Accelerating tube (in front of projectile), C:Cylindrical shock generator

I 10 mm 1

Fig. 6 Photograph of target surface impacted by
projectile
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Fig. 7 Photographs of target surfaces coated by
ceramics - (a) ALO; (b)SiC
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Fig. 8 Photographs of target surfaces near the
boundary of coating : (a) AL,O; (b)SiC
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Fig. 9 Scanning electron micrographs of ceramic
particles sprayed under vacuum condition
: (a)ALOs (b)SiC
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Thermal spray of ceramics driven by converging shock waves

Kazuhito FUJIWARA®, Hisao TOMIKAWA®, Hideo MATSUO®
Tetsuyuki HIROE®, Hiromasa FUKUOKA**

A tough wear-resistant surface of metal is produced by thermal spraying ceramic parti-
cles on the metal surface. The harder surface is formed by impulsive spraying in which ener-
getic gases explode. The mass of applied ceramics depends on the driving gas energy and is
restricted to small amount. In this study, high temperature and high pressure gases generated
by converging shock waves are utilized as driver gases of thermal spray to break the restric-
tion.

The converging shock wave is generated by a simultaneous explosion of a cylindrical
explosive shell and has been applied to a hypervelocity accelerator. As the shock is focusing
to the center, the energy density just behind the shock front is increasing. After the reflection
of the shock a high energy condition is generated around the focusing center. The generated
gas flow has high enthalpy and transfers large amount of kinetic energy into ceramic particles.

The thermal spray system composed of a cylindrical shock generator, an accelerating
tube, a nozzle and a vacuum chamber was constructed, and ceramics were sprayed onto iron
plate. The performance of spray was examined under several conditions and the coated sur-
faces were observed. The ceramic coatings had sufficient strength in the case that the ceram-
ic particles were sets in the cylindrical shock generator, but the ceramic coatings were not
formed in the case in accelerating tube. It is found that the ceramics were required to be
molten by heat exchange with high temperature gas.
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