Y -VO (YYAENS whas jeoiigey ke

Pl o) 4 e slwl ol de b g Sl (g3le g 5 1 b
390w Olodl (g5l amd 3o b 31 glay

u'gﬁ:f“ Sy 9 ‘;.J\.b‘,ﬂ Lo dases (e e Ao ‘gs’.\":‘\'l“-".’.br.‘."“‘
Wj/,.l.:— ol i3 g0 pwdigo 0SSN

$93l (sl dozus S

/..L.Z/ Ss NS ‘&j)}/ka_} .J[/u JW.L{.A o LS s

(/7YY 5 Bl 50 —8F/+4/YY ¢ Al <l s )

0 AS>

Slalss ol 850 5 6LS sles (Rl a3 LS Glanms s Bl Glaisn 03 sz se gl 038 Gle Ga b ol e gl iy
G0t s S it Jead Lol Gy s SOl e g 0 ey 555 Dol w8 e pRa s 00 S e 18 ealid 55
L et i 5 Les s s i 3 sl (SOLSe 5 501 (Ssd olss o e Gl o sSUT 1530 e
L S Ay Sl oS 55 pete Sl b 2y 4l 3 sdkas Sy gy o s Bl (sla 225 < 1k Olgpe (i S 5l OLES
hls Lo (slos L5 0uidia o o 3 a5 e Bl U as azms sl (80 (o 52z 55 (oehaes a6l el 5o 25 (6 Sadle
SRl 5 s e LS S ame 0 & Cond i 350 By 205 Ols ¢ 01 e B e DS Sl 3 el S (S

LS o KaS Sl A (s o

Wl s ey 5 e Olal el s 2 ol A Ry 1S slaely

Design and optimization of plasma sprayed thermal barrier
coating using finite element analysis

N. Nayeb pashaee, S. H. Sayedayin, M. Aboutalebi and H. Sarpoulaki
Department of Materials Engineering, Iran University of Science and Technology
S. M. Hadavi

Metallic materials research center, Malek Ashtar University of Technology
(Received 13 December 2014, accepted 12 september 2015)

Abstract

Thermal barrier coatings are utilized in hot sections of gas turbines in order to isolate parts imposed to elevated working
temperature and in consequent enhance efficiency. In the current research, ABAQUS commercial finite element package was
used to analyze temperature distribution and imposed residual stress in thermal barrier coating with sinusoidal interfaces. All
physical, thermal and mechanical properties need for simulation was introduced in temperature- dependency mode to the
software. Results indicated that, significant thermal load, distortion and of course, induced stress were concentrated in the
upper protective ceramic layer and functionally grading strategy cause to a 50% reduction in residual stress in the coating
system. The sign of stress and also trends of stress variation in interface asperity posses a specific pattern both in heating and
cooling to ambient temperature.

Keywords: Functionally graded thermal barrier coating, Finite element, residual stress, heat distribution.
E-mail of corresponding author: nayebpashaee@iust.ac.ir.
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