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Abstract The ZrO, ceramic sample has been shocked by laser pulse with 35 J energy and determined with scanning
electron microscope (SEM) for researching on the impact toughness. The results show that a compact layer with
90 pum thickness that there is no cracks in is formed in the laser irradiated surface of the sample, and a lot of micro-
cracks which its density increased as nearing to the back were observed under the compact layer, while the spallation
occurred in the back of the sample. The X-ray phase analysis for ZrO, ceramic indicate that the impact phase
transition from tetragonal phase to monoclinic phase has occurred in some materials, which may lead to the volume of
metallographic structure increasing. The residual stress produce by the transition in the tip of cracks will hinder
cracks expanding, so the cracks have no expandability. A ceramic sample has been shocked by laser pulse with 10 J
energy repeatedly, and then shocked by laser pulse with 42 J energy., the pretreatment results show that the
spallation tendency appears in the sample back, but no spallation occurred in there, so it suggests that the laser
shocking pretreatment can increase the impact toughness.
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Fig. 2 Surface appearance of ZrO, sample before and

after laser shocking. (a) front surface; (b) back surface

T J5 2 18] 1 J2 260 B BT T KA AR )2
ST A — BB AR 2 2R B B s X 28 /NG 2 22 T an ]
3Ca) IR AN TS B /B A JLEDL ok

Jedy s HRJEARGE  (H X Fh 2 R B R R W 2 A
B1 ZeO, ¥t vl 52 KR B 1A

Fig. 1 Experimental schematic of laser shocking on
7Zr0, ceramic
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Fig. 3 Layered microphology and substage of delamination

face. (a) spalled flat; (b) microstructure of spalled flat
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Fig. 4 Fracture micro-morphology figure of ZrO, sample

(a) compact layer; (b) microstructure of compact layer
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Fig. 5 Delaminating fracture in vertical crack

(a) near to compact layer; (b) near to back of sample
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Fig. 6 Phase analysis result of initial ZrO, sample
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Fig. 7 Phase analysis result of compact layer in ZrO,
sample induced by laser shocking
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Fig. 8 Annular fracture formed on the back of

pretreated ZrO, sample by laser shocking (42 ])
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