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Fracture Behavior of Ceramic Coatings Subjected to Thermal Shock
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Abstract : An experimental study was conducted to develop an understanding of fracture behavior of ceramic thermal
barrier coating when subjected to a thermal shock loading. The thermal loading was applied using a 1.5kW CO, laser.
In the experiments, beam-shaped specimens were subjected to a high heat flux for 4sec and cooling of 7sec in air. The
interface crack length was increased as the crack density, the surface pre-crack legth and the coating thickness were
increased. The center surface crack length was increased as the maximum surface temperature got higher and the surface

pre~crack length got shorter.
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Fig. 1. Columnar microstructure of EB-PVD coating

Zgzvlgalo) ogh ¥ ok FdmiMTE
2 AgFAo] 4, Aol A, GH kol
Yol 2228 AA T F oy AV ARA
& AAl-Ba)Eabgel g IRk v,

Sumner 52 Za}znl A} IR AR-
B2 FEgel o3 meAle] 715y vl o
85 8 2= = FHdoFI(Surface pre-crack)3 T
E3L ARl ER3KCyclic thermal loads)E 7}3}
£ Ao gHAFde] AR i AHIYHS
S7HZITHAL &

A7tA ] ZRAe ¢ ool gk dAE
FHAFEo] Qe ZE A i) vhEH dRsh
A2 #Ast) A FaEa o, 94243t
A ZHdge] e YA dF d7e 53] 1)
2% AAolr}.

upehA 2 oM Skl SAF AleteE
Al FAGHDE o, e 25 E 7S
AL FRdady ZEFA7E AAR-FG(Interface
crack)e] Aol w2z GgS dolH A} Fhrk

2. Ay
2.1. AjgHE
/15
P 0.2
2
Bond_coat
11.8
Steel
<4 mn
— st >

Fig. 2. Specimen geometry
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Fig. 3. Crack morphologies in specimen with pre—cracks
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