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Investigation on residual stress of plasma sprayed thermal
barrier coatings based on moire interferometry

and hole drilling method

QI Hong-yu, LIU Jin-long, YANG Xiao-guang,) WANG-Jing-ke
(School of Jet Propulsion.,
Beijing-University, of Aeronautics and-Astronautiess Beijing 100191, China)

Abstract:” Moire interferometry technique-and hole drilling method were applied to study
the residual stress\of DZ125 in thermal batrier coatings (TBCs). The residual deformation,
residual strain, and residual stress”were obtained experimentally and computationally. The
results show that moire ifiterferometry combined with hole drilling method has the advantage
of full field measurement and high sensitivity in measuring residual stress of TBCs. It has

positive significance to study residual stress of TBCs using optical measurement method.

Key words: thermal barrier coatings; residual stress; moire interferometry;

hole drilling; DZ125

A e e 10 L BE e Sl AL 1 B B P RE S
RS BET SR AR R I R 1R B RE R ORI R
I A B R S LAY PR R AR FE I R 1R
e 1k VIR BE BR T B Ve EROR | A R B R 1T
T ARE AN 7 o i < A i 7S 1 R THT I O B O
R RAT RO T B, B ATA F] 170 °C 80 & 1 B
PRACR L LAl v P B A 23 K S HL I R Ak

Wi BB :2010-01-27; 1T BH#A:2010-04-28

Wk 2 — B i 4 JE B 45 2 AN PR A 2 R R 48
A, Hoh B 45 2 R4 8 MCrAlY (M 2h Ni 8§
NiCo) » & [ 1E FH 2 iff £ 32 4 il ) 5 )22 BB 4% AR 4f
Hi 8 25 A — R [ B SCEL A B kL Bt AU Ak Y 1
FH B 2 M85 6% ~ 8% (it & 40 50 Y, O
FRAE 1Y ZrO, , 2 B U 2 B A0 F2 0, X B ik 3
B B AR AR .

YEB B AT Frer1969—), 55 IR TLFF F IR BIAR Wt L BN as R Sh LA g S T 5 9 S BF 9.



618 i = 3

TE S5 B T B O R A A ol B P i TR
14 P M 28 BN — R0 R 23 77 A B AR L D T U
JZ ) B A RN ) o BB R R B PR R R LR Y5
W E R R BR AR FANE ) T S B0 2 A R JE
i 2 14 B 7 2 535 [ B % 04 J2 1 45 6 ik 3 L A
55 VERE S BUIE Tl 1k RE X A7 B B9S2 e X I F 5
S T IR TR TR A B AR L N T R R R R BT A
P T RE PR B R S B 2 M R A g
71 R AR B L ik AELX R T vk T AR R Y
A B IR Y AL A — E BE S L T LW AR R AR B il
— 2 T L XA ) e 5 R R T S AR
K IEI H 2R B TARK I AR = 8otk
S5 i Ot Ik B AT e A T U E)
FE T ALJE [ B AR AR TR AR B D LR JRE T

ARV FIDEIN T 2407 0 e s 4 s bl
i v ) S R T R R R R AR I T R, R
LT B ALIE S A 00 D7 i DN e 4 s 1 A O
J2 B AL BT R A4 5 8% 5 , 2 T A+ B R A B A 3
IRJE 1 BN B AR ).

1 =Y THESHALENNERE

2 BT VB I R 2 B AT SR M Ao T
W HOR HEAT L RS FOAR TE ) S 04— o B T 2R S
T3 AT HEAT A 00 e R S b L 38 R
A Hg 600~ 24002k mm (14 =5 2% FE L, ) &
¥ REE LS s gckm L+ s BA
e,

“ECT WL B E 1R, Y PR &5
FLEIPK A AT I AR B SRR LA B o
TG BDCMIR AR f AR L R SR AR T
FME M AERE D A WIE —RATSHOLE A'F B
(6 — AT O B Ak 2 it ATFn B AT
A TG B AR T A Hh T8 45 80, AR
N — B SO GER o A s IR 2 AR IR R T DG B
AR Sy 5 2 B A S IR AR B,
Jd % 2% )5 . 78 CCD(charge coupled device) #
I L= A T AR 8. = 80T ¥ ik i i 21 i 4 80
R 2SS

R4 T 75 25 SO HERT LA e i R 1T o Ay
J7 I B AS L A D) L (2) FR.
N,

U= 2f Q)
N
_ Y
V 27 (2

AR o F oy T3 ) BN AR, T2 2K (3) A

AR I 526 %
(D R,
1IN,
=37 9. (3)
_ 19N,
=379y (4)

REAHAL

i

K1 mgct e

Fig. 1 Principle-diagram of moire interferometry
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Fig. 2 Test specimen of plasma spray
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Fig.3 Test specimen of moire gratings
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Fig.5 Diagrams of moire fringes of displacement
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Fig. 6 Diagrams of displacement field
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