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Abstract: The hot-section components of aero-engines and gas turbine worked in marine environments are
subjected to coupling effects of mechanical loads brought by high temperature, high pressure and high speed
and environmental attacks brought by high salt spray and high humidity during operation. It usually results in
hot corrosion-fatigue failure of hot-section components, affecting the structural integrity, safety and reliability
of aero-engines and gas turbines. This paper summarizes and analyzes the hot corrosion mechanisms, hot
corrosion-fatigue failure mechanisms, hot corrosion-fatigue life prediction models and life evaluation methods
of turbine disc and blade superalloys as well as coatings, and outlooks the development trend of experimental
and simulation studies of the hot corrosion-fatigue of aero-engine and gas turbine hot-section components. It is

expected to promote the development of structural integrity evaluation methods for hot-section components

%5 B #A: 2022-08-08; & 1T H #A : 2022-09-25

TEER A RIMAR 5 HR A I, FBNF Nz KAWL ok R 2 5T SR . R PIL L 7 il
W98 AL L I BN oR K B AR A (E P AL R A B O ETH . 7E B AN T 1R 2RI
240 Zh  BRAUL IR A 130 240, AR L 25 19, A5 A MR U % 5 I B R R 2 0T AR E SR HH
RGeS AR T AR MR UTC- A BB E R LI AR 333 M2 IR AA B TR hF4ER A BR W k N5
BEEE Kl A ,E-mail: ydsong@nuaa.edu.cn,

IR RIWAR R, IR S U R S LRV DL B 5 B8 b~ 55 W 98 0k R LU ). P B il =5 i K K 2%
2 ,2022,54(5) : 771-788. Song Yingdong, Ling Chen, Zhang Leicheng, et al. Research progress on hot corrosion-fatigue
of aero-engine and gas turbine hot-section components[J]. Journal of Nanjing University of Aeronautics & Astronautics,
2022, 54(5):771-788.



772 o

N

O =

PNV S

5% 54 %

under the coupling effects of aero-engine/gas turbine work loading and marine environments.

Key words: superalloys; hot-section components; hot corrosion; fatigue; crack propagation;

Wi 2 ] YR VA R G VAR G G 1) St , SRS S i AR
JIE T 7K R B R R i A LA A RA o AR L
i L AL AL, AR R AL 25 K Sl ATLRITR A8 L B o 3 14
T MR AR 3o 78 v 1 PR B 2% S8 0 220, B R S AL/
AR ML S A T A 22 ) g L R R R A
BT IR BE AN, 38 7K 2 I T R 5E | N A e B
05 168 e T AR R AR B A R BB/ AR

AP IR AR PR R 50 4 1 AR A AN AN B AE R
(600~1 300 °C) Z& A N 7 32 FL K 19 28 A48 2 Ay , 5 il
WK SR 5 /S0 v ) 888 oA, 2 o ) HL A 0 R
T8 B 1 = IS A28 DR 0hb o Ay 00 I 23R e v 1 AR R A =2
— o WA TR, R R B R R A R R
BB TR R L R T R AR I

(a) Turbine blade of PT6 turboshaft engine'”

life prediction

FFORELY S AH T LB B A T 9 55 K
R, L2 S BAL RV e AL B s 38 7 RS 9 7
SR RHL By 52 2%, X AR b - 57 5 i $5000 M B
R HRT, FE P INRES A S pL AR SR LA o
PR A SRR Tl 55 R AP EEAT 1 00 28 B9 IR, B X
s R F AR T R T AR b HLER A 5T R T
%‘%iﬁlm}jﬁﬁﬁ“ﬁu&&%”ﬂfﬁ%#ﬁfﬁw I

13 70 B OCR o AR SCRE R a2 20 4R AR S K B
*R*ﬂk%ﬂ?ﬂﬂlﬁ%ﬁ#ﬂ@&-&ﬁE’\Jﬁﬁﬁiﬂfﬁl_
(R IDSE LY S uﬁ;ﬁﬁiﬁwfb*ﬁ‘ﬁﬁﬂfﬁ%A
YRR Wit 23 4 3l BIL AR A8 BIL B4 s 788 78 245 440 56
PEVERE T7 15 9 4, 42 il == e s FL AR < ?‘HLE’J
LRI AT SR

(b) IN738LC Turbine blade of (c) Mar-M247 turbine blade of
30 MW gas turbine™ gas turbine®

(d) DS R142 turbine blade of CFM56-3""

1 #ham #0441 B S fh AL I8

BRI A A DO R R T I S 0 9 57 M BE I
ASPERE AR AMERE T A LS & S AL S R HL
R R I 50 48 S P R A i AR TR
BF, S 7 B AR IR e i R % 1D I RE R AR e B AL/
JE Db PR RE 7 T 0 R 2R I R TR A 4 R IR )2 L
PV 2 (Thermal barrier coating, TBC)™ ™, &
SAILTE MR A ik B v BB b 1y 2 BT S TERA BE I 2577
A SO, SO, B ALY , 5 1 1 K85 NaCl
NG SRS A R MU — 2 Na,SO I EL 5 T8 1

(e) GTD-111 DS turbine blade of
MS5002 engine™

P e e 6 i 2k 2 52 1)

Fig.1 Hot corrosion-fatigue failure of turbine blades
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