%%qifﬁ:g@pllt DEMO : Purchasédfrom %ww.A-PDBfcom to remove the wattfmi@ne- 8

2013 F Journal of Mechanical & Electrical Engineering Aug. 2013

DOI:10.3969/}.issn.1001-4551.2013.08.002

ETRA-ZHAaEETHRAERE
BN N7

RFE  BRAR S FR Y B RE,HRA,RER, TR
(1. MK AR L TERE, MR MM 350108; 2. BRIV H AR #BE, M M 363000;
3. RN KA ML RE I A shik2sBe, s f@ 350108;

4. ERHTRY KERG LR EHETELLRE, LI 200237;

5. AR BRI BE, fRa AR 350001)

FEE : EXTAF B T Wi AR IR 2 A TR~ - R R v R 2 B T B R A 1 O B AR G S 2 R IR I, & 58 K SR = ik ok
IEFZWIE S R -5 A DS S R A IR T IRZ R G L R R SRR I R R R RS R RIME DR A2
PERHANUR MR AL SRR LM G R L T INFEIR)Z AT s SRS, 30T LUASE T VR 28R 78 X 3R AR L T s il , LA Bt 4L L) 2
JEBERARAY , 7T BT3RO0 5 58I , RIRER ot P g BB R R e R SR AT T L X . PSR A IR W], By TR TR B AR Y SR,
TIN5 7 Sy 351 B e R e A b, P i R g H A S b 2 55 G 25 2 LT D e Ak 5 B2 AP0 2 TR B 388 n , 4L TL 2/
RS 22 BRI g 5 2 A0, B IEAS A K R g R AR e e A R

KR PER)E R-SERRG IS AT

hESES: TG174; THI42. 4  TEAFREE:A XEHES:1001-4551(2013)08-0905-05

Thermo—mechanical coupled modeling for analysis of cyclic stress
distribution in plasma—sprayed thermal barrier coatings
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Abstract: Aiming at the stress distribution in the depth direction of the TBCs and the influence of mechanical properties in heating,
dwelling and cooling thermal cycles, the oxide layer surface was simplified to sine wave, thermo—mechanical coupled modeling of periodic
boundary conditions of air—plasma—sprayed (APS) thermal barrier coatings (TBCs) on Ni-based alloy was investigated. In the

computational models, nonlinear relationships (e.g., convective heat transfer between surrounding environment and coatings, and thermal
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transfer between the different layers etc.) were considered in the modeling. After the analysis of residual stress influenced by coating

creep, the stress redistributed as the change of the thickness of oxide layer, and the results of the cycle and the separate cooling process

were compared. The results indicate that the stress significantly is reduced in the dwelling stage because of stress relaxation. The

maximum stress occurrs in the peak at the BC/TGO interface and it is amplified at the cooling stage. Moreover, the internal stress in the

BC and TGO layer has been increased,when TGO’s thickness increased, whilst film adhesion had fallen sharply.

Key words: thermal barrier coatings(TBCs) ; thermo—mechanical coupling; creep; finite element analysis
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