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Table 1 Nominal composition of single-crystal superalloy %
LR Cr Co A Mo Ta Ti Al Ni
3% 12.0 9.0 3.7 1.9 5.0 4.0 3.6 A
R2 AMREREMATNRELTEN G (EFENLL)
Table 2 Surface composition of four coatings before hot corrosion %
IR Al Ti Cr Co Ni Y Pt Hf
fij FL NiAl 46.1 0.2 1.7 4.0 48.1 — — —
NiCoCrAlY 6.9 — 30.3 234 39.2 0.2 — =
Pt i NiAl 54.0 0.1 0.7 0.7 42.3 == 22 ==
Pt+Hf #: NiAl 52.9 == 0.3 1.7 424 = 2.6 0.1
%85 ( SEM, Inspect F50, FEI Co., R " NiAl
Hillsboro, OR ) WLEEAT: i 1) 17 12 o NiAl
HRITE R, O 1 BR3P R i 3 101 10 4 #:6-(Cr, Co, Ni)
P, T 6 78 AT RE i 117 2 7 SR AL _
HMIF AL 2 SRR B O s il 4 — )2 3
PR, I JC R, AR T W g
I P 0 T (35 5 T A T 5 g . v et
LI 5 P O P T 5. A —
R4 ( EMPA-1610, Shimadzu, . wlles ® P NIAL
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Fr o0 b, R0 X AT S (XRD, ] ] ] : L NiAl ;
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Fig.1 Phase composition after coating preparation
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Fig.2 Surface morphologies of four coating after hot corrosion in mixed salts of Na,SO,/NaCl
(mass fraction 75% : 25%) at 900
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Fig.5 Distribution of S, Al and Ni in Pt modified NiAl coating after hot corrosion in mixed

salts of Na,SO,/NaCl (mass fraction 75% : 25%) at 900  for 200h
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Fig.6 Distribution of S, Al and Ni in Pt+Hf co-modified NiAl coating after hot corrosion in

mixed salts of Na,SO,/NaCl (mass fraction 75% : 25%) at 900

for 200h
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Research on Electromagnetic/Capacitive Composite Testing Method of
Thermal Barrier Coatings

CHEN Dixiang"’, REN Yuan', WANG Wei'

(1. College of Intelligence Science and Technology, National University of Defense Technology, Changsha 410073, China;
2. Laboratory of Science and Technology on Integrated Logistics Support, Changsha 410073, China)

[ABSTRACT] Thermal barrier coating can significantly improve the high temperature resistance of engine blades, but
due to its harsh working environment, it is easy to produce cracks, sintering, interface cracking, coating loss and other
failures. In view of the limited amount of information obtained by a single detection method and the difficulty in realizing
a comprehensive and accurate evaluation of thermal barrier coatings, according to the characteristics that electromagnetic
method is suitable for detecting conductive materials and capacitive method is suitable for detecting non-conductive
materials, an electromagnetic/capacitive composite detection technology for thermal barrier coatings is proposed, and key
issues involved such as detection mechanism, composite sensor design and coating parameter detection are studied. The
simulation and experimental results show that the maximum detection sensitivity of the sensor electromagnetic detection
unit and the capacitance detection unit to the coating thickness reach 0.1Q2/mm and 15pF/mm respectively, which lays
a foundation for quantitative detection of coating thickness, dielectric constant, conductivity and other parameters, and
provides an effective solution for comprehensive and accurate evaluation of thermal barrier coatings.

Keywords: Thermal barrier coatings; Engine blade; Composite testing; Eddy current; Planar capacitor
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Hot Corrosion Behavior of Typical Bond Coats in
Thermal Barrier Coatings Systems

YANG Yingfei"”, REN Pan'’, BAO Zebin’, DENG Chunming™, LI Wei'
(1. Institute of Advanced Wear & Corrosion Resistant and Functional Material,
Jinan University, Guangzhou 510632, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
3. National Engineering Laboratory for Modern Materials Surface Engineering Technology, Guangdong Institute of New
Materials, Guangzhou 510650, China;
4. The Key Lab of Guangdong for Modern Surface Engineering Technology, Guangzhou 510650, China)

[ABSTRACT] In order to investigate the hot corrosion behavior of the commonly-used bond coats for thermal barrier
coating system, four typical bond coats (i.c., plain NiAl coating, NiCoCrAlY coating, Pt modified NiAl coating and Pt+Hf
co-modified NiAl coating) were comparably evaluated in the mixed salts of Na,SO,/NaCl (mass fraction 75% : 25%)
at 900°C. The phase constitution evolution and microstructure change during hot corrosion were analyzed by scanning
electron microscope (SEM), electron probe micro-analyzer (EPMA) and X-ray diffractometer (XRD). The results showed
that plain NiAl coating degrades fastest during hot corrosion test. In contrast, the degradation rate of NiCoCrAlY coating is
slower. The hot corrosion resistance of the two modified NiAl coatings is satisfactory, Pt modified NiAl is the best among
the four coatings. It seems that the addition of Hf does not benefit the hot corrosion resistance of Pt—Al coating.

Keywords: Thermal barrier coatings; Bond coats; Hot corrosion; Microstructure evolution; Failure mechanism
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