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ABSTRACT

Effecl of elastic/plastic mismatch on Lhe fracture of Si,N, coating in SiNy/Si:N,-BN hilayer was in-
vestigaled by Hertzian indentation testing. A different amount of mismaich between two layers was induced
by different BN addition in the substrate layer, and Hertzian cracks were induced by using W ball indenter.
As a resull, as the elastic/plastic mismatch between coating and substrate layer mcreased, the coating frac-
ture easily occurred. A bending stress induced by different elastic/plastic mismatch was main reason to

cause the fraclure of coating.
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Fig. 2. Schematic diagram ot Hertzian dentation

T T | T

= 12+ LoD SigNy ™
& o
Q; % e SuNSEN -
i ocpg
w gL -
] o]
L Jer
o L o -
o4 A .
3
S

a 1 | |

0 0.05 0.1 0.15 .2 0.25

Indentation stram (a/r)

Fig. 3. Indenlation stress- strain curves for Si,N,-5wt%
BN composites, Upper dashed curve is for SN,
monolith material and lines indicate FEM pred-
ctionis.
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Fig. 4. Indentation stress- strain curves for SigN,~30wtth
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manohth material and lines indicate FEM pred-
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Fig. 5. Micrographs of Vickers radial cracks in SisN, coatings(upper layer) with Si;MN,-30wt%BN substrates
{lower layer}: indent distance 15 (a) away from the interface and {h) near the interface.
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Fig, 7. Contact damage of 400 pm SigN, coated bﬂdyer w1th (a) 813N 4 5wt%BN substrate under P=4000 N and
(b) SizN,-30wt%BN subsirate under P=3000 N using WC sphere with radius of »=1.98 mm.

Table 2. Maximum Tensile Stress under P=2000 N
Comnlact Loading in 400 pm Coated Bilayer

Substrale material | Si,N-5wl1%BN | S1,N,;-30wt%BN

0.20 GPa 4.50 GPa
2.75 GPa 2.75 GPa
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