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Abstract

A quantitative study of impact damage of Al;O;-TiO, plasma coated soda-lime glasse was
carried out and compared with that of the uncoated smooth glass specimen. The shape of cracks
by the impact of steel ball was observed by stereo-microscope and the decrease of the bending
strength due to the impact of steel ball was measured through the 4-point bending test. At the low
velocity, cone cracks were occurred. As the impact velocity increases, initial lateral cracks were
propagated on the slanting surface of a cone crack, and radial cracks were generated at the
crushed site. When the impact velocity of steel ball exceeds the critical velocity, the contact site
of specimen was crushed due to plastic deformation and then radial and lateral cracks were
largely grown. Crack length of coated specimens was smaller than that of uncoated smooth
specimen due to the effect of coating layer on the substrate surface. According to impact velocity,
the bending strength of coated specimens had no significant difference, compared with that of the
uncoated smooth specimen. But this represents that the bending strength of coated specimens was
increased, considering the effect of sand blasting damage which was performed to increase the

adhesion force of coating layer.
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Table 1 Mechanical properties of specimen and particle.

Y ’ Ultimat
. oung s Hardness | Specific . iate Kic Poisson’s
Material modulus (Hv) Cravit Strength (MPaJi) | ratio(v)
v ravi aym
(GPa) Y | (GPa) M
Specimen |Soda-lime glass 70 560 2.6 - 0.75 0.2~0.27
Particle Steel 208 880 7.83 1.7 - 0.3
Table 2 Conditions of sand blasting.
Particle Particle size Target distance Impact angle Blasting pressure
AlO, <250 #m 100 mm 90° 2.943x10° Pa
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Table 3 Conditions of plasma spraying.

Coatng powder Current Flow quantity (Ar) Flow quantity (H,)
Al05(60%) -Ti02(40%) 650 A 60 1/min 12 I/min
. Target Feed quantity .

Powd Feed tity (A
owder size distance (ALOs TiO,) eed quantity (Ar)
15~45 pm 70 mm 25 g/min 8 1/min
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Fig. 1  Duwrability of impact for various ceramic
material!'™
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Sand blasted specimen

(b) ALO,4-TiO, coated specimen

Fig. 2 Surface roughness test results for sand blasted specimen.

Fig. 3 Photograph of surface shape of ALO;-TiO,
coated specimenn.
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Fig. 4 Variation of crack pattern for coated specimen according to impact velocity and ball diameter

(a) Plane view of cone crack
(d=1 mm, v=74 m/sec)

0,5 mm

(b) Side view of cone crack
(d=2 mm, v=73 m/sec)

Fig. 5 The shape of cone crack.
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Fig. 13 Comparison of bending strength of coated
specimen with that of smooth specimen when
impacted by a 2 mm steel ball.
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