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ABSTRACT

The effect of coating thickness on the contact fracture was studied in SN, coated SiN,-BN system.
When the elastic/plastic mismatch s relatively large between two layers in hilayer, certam criical coating
thickness was required Lo prevent cone crack initiabon, and this critical thickness was decreased by de-
creasing the elastic/plastic mismatch. In addition, the required critical thickness should be mcreased when
higher loads apply. In conclusion. an appropriate ceating thckness should he designed by elastic/plastic
mismatch between two layers and environment (applied load) to prevent the coating fracture
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Fig. 1. Schematic diagram of Hertzian indentation.
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Fig. 3. Contact damage of 51N -5wt%BN bilayer und-
er P=2000 N with different coating thick-
nesses, {a) ¢=100 um, (b) =450 pm and (c)
d=120) pm.
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Fig. 4. Contact damage of SiN,-30wi%BN  hilayer
under P=200¢ N with different coating thick-
nesses, (a) 4=250 um, (b) d=45¢ pm and (c)
d=1004 um.
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Table 1. Maximum Tensile Stress under P=2000 N
Contact Loadmg in Si;N,-30wt%BN Bilayer
with Different Coating Thickness

Coating thickness | 250 pm | 450 pm | 1200 um
Interface region 108GPa | 45GPa | 0.3GPa
Surface region 3.0GPa | 28GPa | 3.0GPa
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Fig. 5. Cone crack length under P=2000 N as a function of coating thickness in hilayer with different substrate
composttion. {a) SuN-5wt%BN, (h) SN 10wi%EBN, (¢) SiaN-20wt%BN and (d) S1.N,-30wt%EN.
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Fig. 6. Contact damage under P—4000 N in 1000 pm Si;N; coated Si;N-30wt%BEN composiles {Nate the vertical
crack and large cone crack).
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Fig. 7. Cone crack length under P=4000 N as a function of coating thickness i Tilayer with different substrate
composition. (a) Si,N-5wi%BN, (b} SizN,-10wt%BN, (o) SN ,-20wi%BN and (d} SN -30wl1%BN.
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