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Relation Between Interface Topography Dimension and Residual Stress
in Thermal Barrier Coatings
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Abstract: The residual stress in thermal barrier coatings ( TBCs) was analyzed in simulation with finite element analysis
software ANSYS. The relation between the residual stress and the interface topography dimension was worked out. The re-

sult shows that the residual stress in thermal barrier coatings is a function of interface topography parameters. This con-

F1 ES PIRTFBAKETHIHARSERSTER
Table 1 Compositions of the sphere precipitates at the marked site in Fig. 5

cloment P 5a bR B ERTE H Sc P rRTAIERIE
C Mo Fe total 0 Si Cr Mn Fe total
wt% 18.29 50. 45 31.26 100 10.58 0.88 0. 86 1.36 86. 31 100
at% 58.37 20.17 21.46 100 29.01 1.37 0.73 1.09 67. 80 100
HHAN SRR SR R4, Bioath5 Lk 201-206.
FHRER IG5 BARY S [3] Hertzberg R. Deformation and Fracture Mechanics of Engi-
(2) #hib38 &) B % E 56 R <t % T 40CeNiMoA 4R neering Materials (2nd ed. ) [M]. New York; Wiley,1983.

b A BRI AT i RS [4] Menzemer C C,Srivatsar.l T S,Al-.Hajri M, Ortiz R. The im-
pact toughness and tensile properties of 8320 steel[ J]. Ma-

BIST MBI, RIS TR o 4R v ter. Sci. Eng. ,2000, A289 ; 198-207.

SO P T AR AR MR, (s

Zhang Xinping, Shi Yaowu. How to obtain a complete de-

B SR EOREAR R T S WA v HRE pendence curve of impact toughness or fracture toughness vs
(3 ) Zf,ijC Fir ﬁ% 40CrNiMoA ﬁi] E"] anfﬁ'& ﬁE {E& F 3 temperature on nuclear pressure vessel steels by using only

k[ 1 ])REHE , HeltgEMERE — . H - 2Hnd one Charpy-size specimen[ J]. International Journal of Pres-

ﬁﬁk%}*%ﬁﬁgw%ﬁﬁw% X B BT S B AE sure Vessel and Piping,1996,65:187-192,

e i ) oy T_.E‘"ﬁﬁ‘é' WAl Bt Re1E m b 8 5 R e [6] Schifer L. Tensile and impact behavior of the reduced-activa-

E‘J@kiﬁlﬁﬂ@ﬂfﬁ:iﬁﬁiﬁﬁo tion steels OPTIFER and F82H mod[ J]. Journal of Nuclear

Materials ,2000,283-287 .707-710.
[7] Shanmugam P,Pathak S D. Some studies on the impact be-

havior of banded microalloyed steel[ J ]. Engineering Fracture

s B VAW & (RE) ERAAXIRREES
T AR AR T Wi iR 8 B E K MG b

B O RIEEKRETRBIFATHERT b Mechanics ,1996 ,53 (6 ) :991-1005.

TRRZEVIN 8 shib 2tk s iR e, [8] KimJ T,Kwon H K,Chang H S,Park Y W. Improvement of

230w impact toughness of the SA 508 class 3 steel for nuclear

(1] 2%, RiL% KEH, % SR FN(FM) (B—4 pressure vessel through steel-making and heat-treatment
) IM 1. 63 4 Tolk i FRsE, 1992.289-203. practices [ J ]. Nuclear Engineering and Design, 1997, 174,

(2] TRz GHWHRIM]. QL5 e Tk AR, 1999. 51-58.

(& RAALH)2005 455 30 55 10 43


http://www.cqvip.com

£ 000 http://www.cqvip.com|

clusion provides theoretical supports for the interface sculpting to enhance the interfacial bonding strength,and advices

for optimization of interface topography of TBCs.

Key words: thermal barrier coatings;residual stress;interface topography
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Fig.1 Interface topography microstructure model with various shapes
(a) the sinusoid interface (b) the sinusoid removed peak portion
interface (c) the smooth sinusoid with no sharp corner interface
(d) semicircular top interface with a certain height and a certain interval
®1 HMERE LAENBEAZENRANESH
Table 1 The thermodynamics parameters of ceramic coating,
bond coating and substrate

s W& ZE Hik
Zr0,  Ni-22Cr-10A1-1Y  (René N5)
MM R E/GPa 50 200 213
AL v 0.1 0.3 0.25
B RS CTEX10°6/C 10 15.2 14.5

B F 2 BT B J7 5] b RT AT AR R
BRTEREL, Nl X R — PR ERS, 4
ST AP LA 3 o 2 (A i £ 5 B9 42 1 8 (1150°C)
FAEERZ R B B IPRE (BIRTERRE) P, 3t
AR RR (25T) B RRAR ST, HHE MR
71 R IR BE B AR B (R /R 32 Y R AT ) 2 (25°C -
1150C) = -1125C,

2 HEitE 5T

ARSI B2 R F 5 B MR O vk A R P
BB, THERBEERHBTI=EMNBRRN T S5BRERER
RopZEMX R, FAREAEBRITHHT 844 ANSYS i
THE EASTEREFRS MR, LB IEEELk,
TERZEGELE, PEAESHHAE 1 g kK
BRI, AP DITF IEZ K A6, AR
BERIANE 2 Bimo

REFHRR T EZPRAREHRN S o,
A LT IJL N E,

(1) tENEN §EENKKAHERBERR
MIERE, SHERKMERMNBEL T, WEEFEETF
ST 89 Y7 181 B9 L R 7 8 B K (8 B 3 O (B A 3% KT

44 (SR #Ab3E)2005 4F55 30 #5510 3


http://www.cqvip.com

TITTTT 1 T 1
(a) 1 1T 1 13 1
LT
| )
)|
=
11 1
1 —
u 1 1 moSg
; % “IE1 i
NS ERND ,
M1
{14 2
113 +
A —
Y {17 t
JE EE W RO BN
37 A ) Said
}l” {}} %111}{1‘{ {I 11171 Imem T 11

B2 g EA TR
(a) WEE (b) %8R
Fig.2 Finite element model of thermal barrier coatings

(a) ceramic coating (b) bond coating
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Fig.3 Effect of curvature of the interface topography
on the tensile stress
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Fig.4 Effect of the height of topography on the tensile stress
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Fig.5 Effect of the interval of topography shapes
on the tensile stress

(a) convex (b) concave
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DSC Analysis of Heating Transformation in NiTi Shape Memory Alloys
XIE Zhi-wei' ,BAI Xiao-jun' ,WANG Guo-qing' ,Li Hai-jiang' , YANG Yuan-zheng',Ran Wei
(1. Faculty of Materials and Energy Sources, Guangdong University of Technology , Guangzhou Guangdong 510643
China;2. The First Affiliated Hospital,Sun Yat-Sen University , Guangzhou Guangdong 510080, China)
Abstract : Effects of ageing on heating transformation of NiTi shape memory alloys were investigated by DSC analysis
method. The results show that the transformation temperature A, and A; increase as the ageing temperature increasing
when the ageing temperature is lower than T; ,while the transformation temperature A_ and A, decrease as the ageing tem-
perature increasing when the ageing temperature is higher than T). T, is related with ageing time:for A_, T, is S00°C
when ageing time is 15min,and 400°C with 30min. For A, T, is always 400°C. Heating transformation of M—R and R—
P occur when the ageing is conducted at 300°C ,400°C and 500°C for 15min, while the transformation of M—P occurs as
the ageing goes at 600°C and 700°C for 15min. The transformation of M—R and R—P are replaced by M—P as the age-
ing time increasing to 30min. There is maximum value of df( P)/dT when ageing at 500°C and 700°C.
Key word : NiTi shape memory alloys ; transformation ; DSC ( Differential scanning calorimetry)
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